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Preface
I am truly grateful for all the staffs at Radboud University who supported me in such an abnormal situation
by the COVID-19 pandemic, especially my supervisor Dr. Martin van der Velde and my peer-students, who
supported me a lot with advice and help.
Also, I appreciate the participants who cooperated with the interviews and surveys during the difficult time
at COVID-19.
I also thank my family for helping me study abroad.
We all are caught up in the corona crisis during my research period. Air transport is considered as the largest
carrier of the coronavirus, and governments have severely controlled air traffic directly or indirectly. I used
KLM in the middle of the pandemic as an evacuation and made a round trip of Dusseldorf – Amsterdam –
Tokyo (I know it is a strange flight pattern). Even Europe's one of the largest hub airports, Schiphol, was
quiet and the Dusseldorf flight barely survived, but many European connection flights were canceled. Tokyo
flights used to be operated 10 times a week previously, but after the pandemic only 2 weekly flights survived.
So, Schiphol Airport was unlikely to function as a hub airport anymore. It was a very sad moment for me as
an air transport researcher and a lover of aviation. Schiphol Airport is nothing more than just a regional
airport. Also, the load factor rate of my return flight from Tokyo to Amsterdam was about 10%, which I had
never experienced, without exaggeration. Therefore, the cancellation of the Düsseldorf – Tokyo flight from
the regional hub was inevitable.
It is pathetic that many airlines and affiliates, including KLM and ANA, are suffocated in their business by
COVID-19, and many of their employees have lost their jobs. The aviation industry has faced various
challenges such as terrorist attacks and the SARS virus, but it is the first time ever after World War II to
experience such an immediate drop in global demand.
In Japan where I was born, the Great East Japan Earthquake occurred with the epicenter of the Tohoku region
in 2011, and the East Japan region was hit by an earthquake and tsunami. The tsunami struck the nuclear
power plant in Fukushima and swallowed Sendai Airport. the hydrogen explosion occurred at the nuclear
power plant, and released radioactivity, blown even to Tokyo in East Japan. As a result, many foreigners
repatriated to their home countries. After all, more than 20,000 people died in the Tohoku region due to the
tsunami and earthquake, and people in Japan were afraid of the radioactivity risk from the nuclear power
plant's major explosion involving Tokyo, causing endless fear. However, several years later, Sendai Airport,
which is the busiest airport in the Tohoku region, was revived as a regional hub airport, and Tohoku is getting
recovery.

3 / 116

We, during the chaotic corona pandemic era, are still in the midst of an unpredictable “earthquake”. There
might be second and third shocks. But one day we will see the end of turmoil. So far, human beings have
experienced black death, smallpox, the Spanish flu and so on worldwide, causing more deaths than the
coronaviruses. But they had an end. The coronavirus may also take some time, but it will eventually come to
an end. It might be a vaccine or collective immunity or whatsoever to terminate it. When the end comes, our
anxiety may still continue. But, as no one today is afraid of the black death, smallpox, or Spanish flu, the
disturbance of the coronavirus will eventually subside (although new hygienic culture might be created and
remained). And air transportation always has important missions in modern society in connecting
geographically distant people. I cannot wait to see that healthy world come back again, and hub-bypass flights
return.
Lastly, I sincerely feel sorry for those who have passed away due to this pandemic and who lost their loved
ones.
May the people affected by the coronavirus and the aviation industry revive from the devastating situation…

Shoichiro Arai,
Nijmegen, December 2020
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Abstract
This thesis focuses on the hub-bypass of the air transport network. Hub-bypass is an air transport network
concept that air network bypasses major hub airports in contrast to hub & spoke system. It enables to reduce
transport time and achieve seamless connection leading to comfortable and accessible travel for users. The
main question is, what is the impact of hub-bypass on the economic activity by TNCs, and the regional
economy in Nordrhein-Westfalen (NRW) state in Germany, and why does it happen. The case of the hubbypass route between Dusseldorf - Tokyo route (connection between middle city and large city), which has
been operated by a Japanese airline since 2014 March, was investigated as a case study.
Because there is little research on hub-bypass, the first part pursues to grasp the global trend of
hub-bypass. Desk research and expert interviews were conducted to study this part. It is revealed that hubbypass will continue to be increased due to the recent change of structural factors: economic, business,
institutional, and technical dimensions. Technological development plays a role in reducing operating costs,
enabling it to be economically sustainable with fewer passengers. Moreover, economic development all over
the world especially in developing countries increases travel demand. Transfer of airline business strategies
also gives shifts in the air network. Political dimension including liberalization of the sky gives airlines more
opportunities to have more hub-bypass flights. Limitation of infrastructure especially at major hub airports
diverts passengers to alternative smaller airports near the hubs. Lastly, customers are more in favor of a
seamless flight connection than time-consuming hub-connection. As a result, the global trend shows the
growth of multiple hub-bypass routes in major city – middle city pair markets.
The second main part questions what is the impact of the hub-bypass on the NRW regional
economy and why does it happen. The behavior of Japanese companies was observed as the main players
subjected to be influenced by the hub-bypass flight. Catalytic impact which is a kind of economic impact,
involving impacts of investment, trade, productivity and trade, was observed through the economic activity
of Japanese TNCs.
Regarding measurements, accessibility analysis, user survey, expert interviews, second data
analysis were adopted using both quantitative and qualitative data. Altogether with theoretical analysis, they
were triangulated to conclude the overall analysis.
Location theory and accessibility are the core concepts to theoretically interpret the results. The
improvement of accessibility between NRW and Tokyo regions gained by hub-bypass provides higher
accessibility to the local market, suppliers, and skilled labor in NRW for Japanese TNCs by reducing
transport cost (time). Transport time can be regarded as a cost in this context. In terms of location theory,
higher accessibility by reduced transport cost (time) works as a location factor (pull-force) in NRW against
for the companies which are willing to expand foreign offices (in this case, Japanese TNCs considering to
establish foreign offices somewhere in Germany or West Europe). The attraction of more businesses in NRW
leads to economic impacts bringing additional consumption, employment, tax revenue, and intangible assets.
However, in the case of NRW, its infrastructure is sufficiently developed, and alternative transports are
already available, providing enough convenience and accessibility. For example, high-speed rail (HSR) is
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directly connected from Frankfurt airport to NRW which is reachable to major stations in NRW within one
or two hours. Then, hub-bypass only cuts a partial amount of transport time, and the reduction effect is
relatively small. In such a situation, Japanese companies tend not to consider accessibility to NRW as a top
priority, rather market size, accessibility to other European cities, or accessibility to customers/suppliers, are
more prioritized. Accessibility between headquarters and foreign office is only one of the factors for TNCs
among various different location factors.
Yet, the hub-bypass still has importance for TNCs, though it is not the first position of their priority.
The majority of users, according to user surveys, are actually more satisfied with the hub-bypass flight than
traveling via other major hub airports. The previous study suggests that 80% of non-Japanese TNCs in Japan
consider direct flight to their home countries a necessary condition for business office location. Hence, hubbypass flight is still significant to retain existing companies in the state to compete with other rival cities.
Indirect impact of increased accessibility by hub-bypass on regional economy links to catalytic impact;
namely by improvements of investment, trade, productivity, and tourism (tourism is omitted in this study).
All three aspects at the end create additional consumption, employment, knowledge spill-over, and capital
injection in NRW regional economy.
Finally, intercontinental hub-bypass flights have the potential to globally spread furthermore due
to the emergence of more efficient and smaller long-range aircraft and further development of rising
economies. However, the global coronavirus pandemic casts a shadow on this trend and the entire aviation
business. As of the end of 2020, the pandemic paralyzes many international and domestic flights including
most hub-bypass flights worldwide. Meanwhile, the development of vaccines gives us a positive prospect for
the future. Though there is a possibility that even with vaccine, people might get used to virtual face-to-face
meetings which were largely introduced globally during the coronavirus pandemic, this paper takes a stance
that air travel demands will gradually recover in a few years as IATA projects. Keep this in mind, hub-bypass
will provide more international connectivity at second or third level cities, causing an economic impact there.
Especially, accessibility improvement is more effective in underdeveloped infrastructure areas.
In this study, due to time constraints, only the impact of this route on Japanese companies and the
NRW regional economy could be targeted. It was an impact study between developed countries. Additional
surveys with different variables are also required such as between developed countries and developing
countries or between two different developing economies. It is necessary to continue studying the economic
effects of air transportation from various perspectives.
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Abbreviation
ACI

Airport Council International

ANA

All Nippon Airways

ATAG

Air Transport Action Group

CBD

Central Business District

DUS

Dusseldorf

ETOPS

Extended-range Twin-engine Operational Performance Standards

EU

European Union

FDI

Foreign Direct Investment

FSC

Full Service Carrier

GDP

Gross Domestic Product

GPN

Global Production Network

H&S

Hub and Spoke air network system

HSR

High Speed Rail

IATA

International Air Transport Association

ICAO

The International Civil Aviation Organization

ICE

Intercity-Express

JAL

Japan Airline

JETRO

Japan External Trade Organization

JIHK

The Japanese Chamber of Commerce and Industry at Dusseldorf (JIHK:
Japanische Industrie- und Handelskammer zu Düsseldorf),

JPN

Japan

NRW

North Rhine-Westphalia

O&D

Origin and Destination

P2P

Point to Point air network system

R&D

research and development

RPK

Revenue Passenger Kilometers

TNC

Transnational Company

VFR

Visiting friends and relatives

WTO

World Trade Organization

WW

World War
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1. Introduction
1.1 Background
It has passed only a century since the aircraft was firstly invented by Wright Brothers in the early last century.
The development of aviation is considerably dynamic. They have improved capacity, speed, range, efficiency,
comfortability, etc. As the developments progress, air travel has changed our society too. Basically,
innovations allow us to shrink our world (time/space convergence). As a result, air travel became an essential
means for economic/social activities and our life (Dicken, 2015). In contemporary days, almost none of
transnational companies (TNCs) can be sustainable without air transport – as the vein and nerve of the global
production network (GPN). According to Peter Dicken (2015), the GPN is the global “nexus of
interconnected functions, operations and transactions through which a specific product or service is produced,
distributed and consumed”(p.45). This results in impacting directly or indirectly on 8% of the whole world
GDP by air (ATAG, 2005). And air transport largely contributes to these geographically dispersed functions
of TNCs. Therefore, air transport is the basic infrastructure to interconnect and sustain the GNP. It is not an
exaggeration that the contemporary global society is created along with air travel development. As such, air
transport contributes from the micro (individuals and firms) to macroeconomies (regional, national
economies and the global economy) of the current world.
My research focuses on the air transport network, particularly the hub-bypass network. The hub
and spoke (H&S), a current predominant network, is a network structure which connects hub airports such
as Schiphol airport, to myriad local nodes (destinations) by links (spoke). It allows for greater connectivity
within a transport system through a concentration of flows (Morrell & Lu, 2007). Users from the origin node
stop at the hub to go to the destination; for example, Dusseldorf (origin node) – Amsterdam (hub) – Tokyo
(destination node). Meanwhile, the hub-bypass or point-to-point (P2P) network is directly connecting pairairports (Morrell & Lu, 2007). It connects directly to a couple of locations without any interruption of services.
In recent years, we have seen international routes bypassing or skipping mega-hub airports like Tokyo/Narita
airport. My thesis firstly seeks to grasp the trend of air transport network patterns, especially hub-bypass. In
the second part, the economic impact of hub-bypass will be assessed.
Dusseldorf International Airport in Germany is chosen because it shows an excellent example of
the hub-bypass. Indeed, Dusseldorf airport is ranked as the third busiest airport in the country, but it is still
hard to be recognized as a major global hub airport in the country, rather a secondary hub or regional hub
airport. However, it is noticeable that several long-range flights with middle-size jets directly connect
Dusseldorf to long-distance destinations in recent years (DUS, 2020).
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The NRW state or Rhine-Ruhr metropolitan

Fig. 1.1 Map of North Rhine-Westphalia

region locating in west Germany next to the border with
the Netherlands and Belgium, with the capital and the
biggest city of Dusseldorf, has already established its
position as a successful industrial state and region.
There are many German and non-German TNCs based
in NRW state already (NRW.INVEST, 2020). This
paper seeks that the current tendency of adding
intercontinental direct flights to Dusseldorf airport can
facilitate the regional economy even further by
attracting more attention and investments from outside
the
Source: Google maps (2020)

region.

Hub-bypass

flights

supply

better

accessibility at local and regional economies to the GPN
and reducing travel time. Once, long-distance business

travelers from these TNCs visiting NRW had to travel via other major hub airports such as Helsinki and
Amsterdam. Or they took trains from Frankfurt. Either way, the travelers were troubled by flying indirectly
via somewhere with the H&S system. However, Dusseldorf airport has gained direct intercontinental flights
since the 2010s from several long-distance destinations. According to Roucolle, Seregina & Urdanoz (2018),
direct flight strengthens accessibility between pair-cities, because travelers can cut an opportunity cost by the
hub-bypass.
This thesis will question how such an intercontinental hub-bypass at Dusseldorf airport influences
the regional economy of North Rhine-Westphalia (NRW) state by looking at the economic activities of
Japanese TNCs as the case study. Dusseldorf creates one of the biggest Japanese firms’ clusters and
communities in Europe, so there are many Japanese TNCs as major investors in the region (NRW.INVEST,
2020). Because ANA (a Japanese airline) has operated a daily hub-bypass flight from Tokyo to Dusseldorf
since 20141, Japanese and the other related firms can be favorable targets for my research. Because the
inauguration was relatively recent, therefore, there are still people who know the previous situation when
there was no direct flight. Moreover, there is already plentiful data available regarding the Japanese
companies in NRW as there are various related institutions located in NRW such as JETRO, the Japanese
Consulate General, and the Japanese Chamber of Commerce and Industries (JIHK) as well as multiple exited
literatures. It is anticipated that the hub-bypass from/to the regional airport brings a positive impact on the
regional economy through Japanese TNCs as it can provide international accessibility to the economy. The
notion of transport cost from the location theory and accessibility will be taken into account here. Inductively,
from this case study result at the end, the paper will foresee and generalize the economic impacts of the hubbypass to other local/regional economies. Ultimately, this study will contribute to the air transport research
from an economic perspective at aviation institutions.
1

As of November 2020, the route is currently suspended due to the global pandemic of COVID-19.
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1.2 Societal relevance
Because the primary object of my paper is to research the influence of air transport networks on the economy,
this is evidently a societal relevance topic, as the previous air travel development has already made progress
on society by facilitating economic activities so far. Several societal problems are acknowledged regarding
the prevailing H&S strategy.
Firstly, the problems caused by congestion. Most major hub airports suffer from over-congestions
inside and outside (Martí, Puertas, & Calafat, C. 2015). It is a daily sight at large hub airports that aircraft
make long lines waiting for the clearance of limited runways or gates on the ground or above the sky. For
example, the on-time performance rate at Frankfurt airport (mega hub airport) is 63% which is lower than
Dusseldorf airport (regional hub airport) 73% (Airhelp, 2019). This limited airport capacity refrains operators
from adding other flights. In addition, a car traffic jam is a major social problem at airports with inadequate
infrastructure. This can be relevant to all stakeholders including airlines, travelers, airport workers, and locals.
It causes substantial time-loss for travelers and airlines. Such time-loss directly or indirectly links to large
amounts of economic loss. Also, the environmental impact caused by delay is outstanding, even a few
minutes of delays by large energy-consuming aircraft results in enormous gas emission. If travelers need to
transit their flight, it is more likely to disrupt their connection flight.
The second problem is that the H&S is more redundant than direct flight (Morrell & Lu, 2007). For
example, Tokyo – Dusseldorf direct flight is obviously more economically and ecologically efficient than
Tokyo – Amsterdam (hub) – Dusseldorf transit flight. The H&S flight requires unnecessary additional trip
and time by transition which reflects substantial opportunity loss, especially for time-sensitive travelers. The
unnecessary circuitous flight requires additional fuel linking to ecological burden as well.
Third, the H&S transportation is a considerably centralized system, and economic benefits tend to
be concentrated only around mega hub airports. In particular, the conventional intercontinental flights by
H&S is substantially a connection between mega hub and mega hub, which is essentially a hub-to-hub
relationship (e.g. Amsterdam – Tokyo). As a result, the benefits of international accessibility are only
distributed around such metropolitan areas that have major hub airports like Frankfurt, which causes the
imbalance of value capturing by intercontinental flights. As will be described later, the location of the
headquarters of TNCs puts great importance on accessibility and connectivity to other global cities, and the
presence or absence of international infrastructure affects the economic development of cities. In the case of
Japan, for example, many major corporations as well as hub airports are too much concentrated in the Tokyo
metropolitan area, which results in myriad negative agglomerations effects such as long commuting times,
overcrowded trains, rising land prices in Tokyo, and declines of local cities on the other hand (Mizuno, 2020).
However, the hub-bypass flights have the potential to mitigate these societal relevant problems
caused by the H&S network (Morrell & Lu, 2007). Hub-bypass flights can “bypass” such congested megahub airports. It can also directly connect origin to destination, so it will not require redundant mileage, and
mitigating environmental impact. I hypothesize that the air transport system will shift to the hub-bypass little
by little among secondary airports/cities. And finally, unlike centred H&S system, hub-bypass brings about
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benefits to regional economies other than major hub airport areas. The regional metropolitan area can
reinforce international accessibility by adding connections to intercontinental destinations at its regional
airport. In this context, particularly, the local/regional economic impact caused by hub-bypass routes will be
focused on this study by seeing the case of TNCs in NRW state.
New non-stop flights not only benefit the existing demand of business or other-purpose travelers but
can also generate new potential demands by mitigating the given societal problems. Dusseldorf airport, as a
gateway of the region, contributes to the regional economy by providing accessibility to other cities or regions.
The hub-bypass allows pair-cities / regions to have “stronger-accessibility.” One of the effective ways to
measure the inclusive societal impact is to check economic effects (Bouter, 2008). It can be considered as
the catalytic economic effects. While air transport has various societal relevance such as environmental and
cultural interaction contributions, I intentionally would like to converge into the economic aspect in my thesis.

1.3 Literature review and scientific relevance
What are the study achievements of the air network so far? The H&S system in the aviation sector became a
common strategy as a result of air deregulation (liberalization) all over the world typically among full-service
network carriers (Bowen, 2010). While, Low-cost carriers (LCCs) such as Southwest Airlines adopted the
P2P network strategy which connects city pairs (Cook & Goodwin, 2008). Various research emphasizes the
validity and performance of the H&S network system in terms of connectivity (Bryan & O'Kelly, 1999;
Morton, 1998; Cook & Goodwin, 2008; Števárová & Badánik, 2018). However, some researchers insist that
the H&S system is not always an efficient strategy from a geographical perspective as it requires additional
redundant flight mileage and connection (AviationFact.eu, 2016; Marti et al, 2015).
In recent years, the epoch of the H&S system has faced another corner. Especially, it is thought
that technical development is a recent key driver to propel the current hub-bypass trend. Rather than large
energy-consuming jumbo-jets, airlines have preferred smaller fuel-efficient twin jets with long-haul capacity
in recent years. O’Connor and Fuellhart (2015) agree that smaller twinjets will encourage more direct
connections rather than the H&S. It implies that there are some air carriers to make the H&S strategy shift
toward the P2P side (AviationFacts.eu, 2016). In spite of the recent trend in the industry, the studies of the
air network are still mainly focused on the H&S case. Especially the study of hub-bypass, which was
proposed by AviationFacts.eu (2016), an institution in the Netherlands, only few similar studies exit
(AviationFacts, 2016; Maertens, 2008).
Air transportation is embedded in our global society, undoubtedly delineating the current global
economy. Historical transportation trend analysis done by Schafer and Victor (2000) demonstrates that air
travel will keep growing in the future because people prefer to a faster transportation mode as their income
increases. The more air transportation usage increases, the more researchers study the relationship between
air transportation and economic activity year by year. Actually, the growth of air travel is particularly
prominent in rising countries where their economy is upgraded to next phase, and income level has been
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grown. The provision of air transport services offers the infrastructure asset generated by air network
connections between cities and markets, according to the International Air Transport Association (IATA,
2011). This asset provides connectivity domestically and internationally, thus it has encouraged the
globalized businesses until today. Businesses cluster around airport cities with economies of scale, the flow
of capital and ideas, have been facilitated as well as the flow of people and goods by air transport (IATA,
2011).
So, how about the research studying the relationship between air transport and economy? Previous
studies have researched about air networks predominantly on the analysis of the airline management aspect
(Verschuren, Doorewaard, Poper, & Mellion, 2009; Morton, 1998). Numerous studies have been done to
seek the relationship between air transportation and economic development (Ishutkina & Hansman, 2008;
Britton, Copper, & Smith, 2005; Bowen, 2010). Budd and Goetz (2016) stated that even in the era of
information technology when people are technologically possible to communicate without a direct
connection, face-to-face contact has remained or rather gained its significance, as a typical example of
industrial agglomeration at Silicon Valley. Since TNCs allocate their facilities at the optimized global
locations, air transport is indispensable to the contemporary economy as an intermediator of humans and
cargo between places.
One of the frequently used methods to calculate economic impact is Input-Output (I-O) analysis
which can calculate how changes of demand in the aviation sector influence other sectors through interindustry linkages (Ishutkina and Hansman, 2008). There are many cases studying specific airports such as
the airports in Minnesota (Garner, Erkkila, & Hyunkuk, 2005), Washington Boeing Field Airport (Beyers &
Hyde, 2003), and Atlanta International Airport (2019) using I-O analysis. However, there are the limitations
of I-O analysis of the aviation industry that it only covers direct, indirect and induced economic impact, but
NOT catalytic impact which represents the economic impact on non-aviation sectors. For example, additional
economic impact gained from new aircraft lease business (indirect impact), or newly employed airport
catering service, stuff like buying groceries (induced impact). Meanwhile, catalytic impact by air transport
is about the encouraged economic activities of investment, trade, tourism and productivity (see more details
in section 2.3). As Ishutkina and Hansman (2008) mentioned, catalytic impact of transport is challenging to
be quantified because it is difficult to isolate the impact caused by air travel or cargo from other uncontrolled
variables such as globalization or institutional effects. Moreover, for comprehensive studies, it is hard to
collect or access standardized dataset. Still, there are several attempts to evaluate the air transport catalytic
impact. For example, Britton et al., (2005) assess the catalytic impact in the European Union (EU), and
Ishutkina and Hansman (2008) surveyed at the global level.
The study of MIT (Ishukina & Hansman, 2009) attempts to measure the catalytic economic impact
of air transport by seeking the correlation between air traffic volume and national GDP of several countries.
However, it failed to present details of the causal relationship between economic development and air
transport as it only sees the national economy. I assume that GDP is not a proper indicator to make sure of
this relation because GDP can be fluctuated by other factors as well. It is hard to recognize that air transport
is the only contributor to economic development through national level analysis (Banister & Berechman,
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2001). It only shows air transport has a positive impact on the national economy, and totally fails to elucidate
the reasons and factors behind it with myopic analysis. Instead of national economy scale, I would like to
narrow down to investigate the relation by assessing the regional economy of NRW revealing reasons and
factors for the economic impacts. Gusti (2012) and Aunurrofik (2018) examined the effect of air
transportation on the economy. However, it only focuses on the prosperity of the tourism sector, which is not
always the case in non-tourism regions. With the utilization of the industrial location theory, my study focuses
on industrial development.
Also, there is no study about the economic impact of the hub-bypass flight. Therefore, it can be a
uniqueness of this research as a research frontier.
Overall, Ishutkina & Hansman (2008) pointed out the lessons learned from existing literature about
air transportation and economic activity have the following limitations: (1) the cross-sectional statistical
approach is not appropriate due to the limited availability of data, and (2) the studies do not describe in
sufficient detail the air transportation system and factors which influence its development. And lastly, I add
that (3) large scale analysis such as national economy analysis is not adequate to analyze the factors and
relations of air transport to economic development.

1.4 Research objective and research questions
Each transport impact research shall specify the target geographic scale: local, regional or national (even
international) level. The larger a scale such as national GDP consideration is, the harder it is to trace economic
impacts by certain changes (Ishutkina & Hansman, 2008). Therefore, the focus of this research is a regional
economy scale, considering the NRW economy. The main objective of the paper is to provide readers an
insight into how can region or local (especially non-capital cities) capture values from direct intercontinental
flight by hub-bypass. The first half part seeks to understand the dynamics of the air transport network,
particularly hub-bypass which is little to be studied so far. And then, the second part attempts to reveal the
economic impact by the hub-pass connection. Furthermore, I split it into semi-questions as below:
1

2

How has the air transport network been developed so far?
1.1

How is the current trend of the air transport network?

1.2

Why has the hub-bypass been developed in the airline industry?

1.3

How has the network at Dusseldorf airport been changed?

What are the impacts of the hub-bypass on the NRW economy?
2.1

How has accessibility between NRW and Tokyo been changed by the hub-bypass?

2.2

Why are the economic activities encouraged, and what is the impact on business by hub-bypass?

2.3

What is the impact on the regional economy by the hub-bypass?

2.4

What is the implication for the future by the hub-bypass pervasion to other cities?
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At the first main research question, the current network situation in the airline industry will be investigated
on the first main question in order to confirm the situation of the hub-bypass flight network. It is hypothesized
that the hub-bypass is getting popular in the air transport network. Airbus (2019) which used to be the
advocate of H&S network, today forecasts that this trend of hub-bypass (middle-large cities-pair)
development will become more dominant in the near future. Also, changes in consumer orientation can also
affect the network strategy, for example, the growing flight shame movement can potentially impact the
demand in recent days. It poses a question of whether it is a natural consequence or strategic decision made
by the air industry with the case of Dusseldorf airport. All of the potential variables are going to be scrutinized.
The second main question considers whether the hub-bypass network has an impact on the NRW
regional economy. It will be questioned from the viewpoint of the accessibility notion along with location
theory. The hypothesis is that the hub-bypass flight by ANA has positive relevance to stimulate NRW
regional economy. The region has created an agglomeration of TNCs from all over the world including
Japanese TNCs which are basically time-sensitive actors. This paper assumes hub-bypass as an enhanced
transport, improves accessibility to the GPN in the region. And then, this paper questions why and how the
hub-pass impact on NRW regional economy. Additionally, the degree of the expected positive economic
effects is to be assessed. Finally, from the result of the evaluation of the case study in the NRW state, the
paper will foresee the prospect of forthcoming further development of hub-bypass.

1.5 Structure of the thesis
The structure of this hub-bypass flight study is as follows. Chapter 2 describes the theoretical framework of
the air transportation network, location theory accompanied by the concept of accessibility, and economic
impact. As basic concepts of this thesis, they are intertwined together and delineating overall structure.
Especially, location theory and accessibility are the core concepts to analyze the results of finding in the
following chapter. Chapter 3 confirms how to operationalize the given research questions to gain the aimed
answer. Several methods are described in detail. It utilizes both qualitative and quantitative methods. Chapter
4 describes the underlying knowledge as premise information before going forward to investigate the case
study. Chapter 5 accounts for the findings as results of the investigation. Finally in chapter 6, the findings are
analyzed based on the concepts provided in chapter 2, leading to the final conclusion.
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2. Theoretical Framework
Basic theoretical framework shaping this thesis is considered at this chapter. It is aimed to introduce and
define transport network, location theory, and economic impact. At the end, they are reflected in conceptual
framework showing the overall structure and relationship.

2.1 Transport Network
2.1.1 Transport Network
Transport has played an important role in geography and our society so far. Other than our feet, humans have
learned to use other methods for transportation starting from animals in 4000 BC to 3000 BC (Alhassan,
2018) . In the early 1800s, England invented rail modes which triggered the first industrial revolution in
human history. They assisted man-kind in speed as well as volume they can convey at once. The arrival of
mass-produced automobiles in the 20th century let people gain personal long-distance mobility. And as
pointed out earlier, air transport can carry people all over the world in two days physically, and has
accelerated the globalization process. Distance is no longer an absolute obstacle for humans which is unable
to be overcome on this planet (not yet outside the earth). The evolution of transport systems converged spacetime by reducing friction of space, and allowed people to expand their geographical range we can move. It
facilitates the easy movement of tangible assets (products, parcels, passengers, etc.) and intangible assets
(service, information, money, labor-force, information, etc.). Connectedness not only just functions as a
movement, but it also effectively represents a political power as the Roman Empire 2000 years ago had tried
to connect the whole of its territory from Rome by roads to reign the whole giant empire. Thus, the importance
of transport is ranging from economic, political, social, environmental, and technological spheres (Bachi,
Dante, Geraldo, & Seydel, 2016).
Transportation network has always been a tool for spatial cohesion and occupation. According to
Rodrigue (2013, p.23), “the term network refers to the framework of routes within a system of locations,
identified as nodes.” It is common to identify several types of transport structures that are linked with
transportation networks with key elements such as nodes, links, flows, hubs or corridors (Rodrigue, 2013)
(figure 2.1).
Node. Any location that has access to a transportation network. (i.e. airport)
Link. Physical transport infrastructures enabling two nodes to be connected. (i.e. route)
Flow. The amount of traffic that circulates on a link between two nodes and the amount of traffic
going through a node.
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Gateway. A node that is connecting two different systems of circulation that are usually separate
networks (modes) and which acts as compulsory passage for various flows. An intermodal function
is performed so that passengers or freight are transferred from one network to the other2. (i.e. airport
station connection air and rail traffic)
Hub. A node that is handling a substantial amount of traffic and connects elements of the same
transport network, or different scales of the network (e.g. regional and international).
Fig. 2.1 Structural Components of Transport Networks

Source: Rodrigue (2013)

In the sky, the network certainly has a significance in airlines’ strategy and demand of customers. The basics
are the H&S and P2P / hub-bypass (figure 2.2). Transport networks are not limited to the mode of air transport,
but also roads, water transport, railways, pipelines, and power lines. This study examines the accessibility in
NRW with the use of air service, but it also refers to intermodal transports including rails and roads.

2.1.2

Hub & Spoke Network and Gateway

Hub & Spoke Network
Hub & spoke (H&S) network is a completely interconnected network with material/information flow
between any two nodes being handled at a small number of basic nodes (i.e. hubs) and moved through
interhub links (An, Zhang, & Zeng, 2015). Traffic flows are solidified by hubs and interhub links, essentially
it is intended to lower overall operating cost by economies of scale. Given such merits, industry companies
including airlines, logistics companies, and telecommunications firms broadly utilize the H&S design to
decrease the construction and operating costs (IATA, 2011).
The H&S route system in the airline industry became the postderegulation standard for a variety of
reasons. The first sprout of the H&S air network emerged after the deregulation in the USA in 1978, which
enabled US airlines to freely start new domestic routes service without the governmental permission (Bowen,
2010). Consequently, many American airlines settled their own hub airports, and they became network
carriers. With its vast national land, American carriers have naturally developed multiple hub airports and

2

In a broad definition, gateway can be defined as a hub.
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H&S flights even international routes. The system is optimized when providing air service to a wide
geographic area and linking to many nodes (i.e. destinations). Passengers departing from any non-hub (spoke)
city bound for another spoke in the network are first flown to the hub where they connect through a second
flight to the final destination. Thus, passengers can travel between any two cities in the route system with
one connecting stop at the hub, or, as Hansson, Ringbeck, & Franke described it, "from anywhere to
everywhere" (Hansson et al., 2002, p. 78).
Fig.2.2 Point-to-Point (56 links) vs Hub & Spoke Networks (8 links) for 8 nodes

Source: Rodrigue (2013)
Note: Created by author
The H&S network connects destinations with the fewest routes of any alternative design. For
example, we can bad imagine connecting eight all different nodes as a brain-simulation: on one hand, we
need 56 different links by P2P; on the other hand, it only needs 8 links if we add a hub by H&S (figure 2.2).
Consequently, the H&S system needs the fewest number of aircraft for the operation with given frequency
and number of destinations, (Button, 2002). Economic advantages increase with passenger density and
network growth, positively affecting both supply and demand (Cook & Goodwin, 2008).
Large post-deregulation carriers were quick to realize the competitive advantages of expansion to
more destinations and coverage areas with rich connectivity. Many Full-Service-Carriers (FSCs, or
sometimes called full service ‘network’ carriers) adopt H&S network such as KLM and Lufthansa for their
dominant strategy, with higher connectivity (Bowen, 2010).
Connectivity, in the discipline of network science, represents the number of links connected to an
accumulated node (i.e. hub or gateway) (O'Kelly, 1998). Given this, it has to be made clear that high
connectivity does not necessarily indicate high accessibility to a destination as it often requires complicated,
anxious, several time-consuming connections to reach the final destination (explanation of accessibility will
follow).
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Fig.2.3 Gateways and Hubs

Source: Rodrigue (2013)

Hub airport
The definition of hub airport is blurry specified by researchers and institutions. The definition and wordings
differ from research to research. Referring to Airport Council International (ACI) (2016), I would like to
classify three different hub categories. First, mega/major hub or global hub airport which is positioned as the
top-level hub airport in the world dealing with massive intercontinental routes which is the main spot of H&S
network. For example, Frankfurt, Munich, Amsterdam, Paris/Charles de Gaulle, London/Heathrow airports
in Europe are classified in this. Next, secondary hub airport is a downgraded hub, but still has abundant
intercontinental flights. The example includes Madrid, Zurich, Vienna, and Helsinki in Europe. And the third
is the regional hub airport which has diverse connectivity within the region, but often limited in
intercontinental flights. Dusseldorf airport is categorized as regional hub. Likewise, Brussel, Warsaw,
Barcelona are also included here.

Gateway
Moreover, we also need to distinguish between hub and gateway (figure 2.3). Gateway is an accumulated
node between different modes (intermodal) (Crainic & Kim, 2006). Therefore, airports such as Dusseldorf
airport can also be recognized as a gateway since it equips the station, well connected to different transport
modes. ICE from Dusseldorf airport station connects to Paris, Brussel, Basel, and many major German cities.

2.1.3 Point-to-Point Network and Hub-Bypass
Point-to-Point Network
A point-to-point (P2P) network links directly a pair of nodes (locations) without intrusion of service
(Rodrigue, 2013). In the aviation industry, as the counterpoint to the complexity of the H&S system, P2P is
featured for its simplicity in architecture which connects each origin and destination via a non-stop flight
(Cook & Goodwin, 2008). Compared to H&S, if P2P needs to achieve the same level of connectivity, P2P
airline has to connect to each node which requires enough aircraft and demand to support them (figure 2.2).
Therefore in reality, P2P network is inferior to H&S in terms of connectivity.
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But before deregulation in 1978 in the USA, P2P network was the dominant and only strategy taken
by airlines. H&S network only works efficiently only when the traffic volume at a hub airport is large enough
to cover large initial operating costs of H&S and to function a scale of economics (Bowen, 2010). If demand
(flow) between certain pair-cities is adequate enough to fulfill supply (seats), then a non-stop flight is the
most efficient network to serve markets for both passengers and airlines (e.g. San Diego – New York pair
rather than San Diego – Detroit – New York). Eliminating the intermediate stop at the connecting hub
provides an average savings of more than 30% as hub airports require a complicated system and
infrastructures (Lott, 2005). Some airlines especially Low-Cost-Carriers (LCCs) such as Southwest Airlines
in the US adopt P2P strategy to take advantage of the lower operating cost with the combination of H&S
strategy (Bowen, 2010). LCC is targeted for price-sensitive consumers with low-fare, by lowing operating
cost such as no-frills, no-mileage programme, avoiding high-charging congested airport (i.e. mega-hub
airport). The LCC or no-frills P2P model well functions on short- to medium-haul high-density city-pairs,
while many long-haul city-pairs do not have adequate origin-destination traffic volume (IATA, 2011).
P2P flights allow to decrease total travel time, due to eliminating the intermediate stop at hub, and
also by avoiding circuitous routings (Cook & Goodwin, 2008). Also, flight connection with H&S has a higher
risk of disruption once flight connection fails due to uncertain events such as bad weather, mechanical trouble,
a delay of connection flight and etc. Uncertainty is fatal for busy business persons. Without a complex
schedule constraint of connecting, aircraft on-ground times can be minimized and a utilization rate of aircraft
improves, ultimately creating opportunities to generate more revenue. Gates also can accommodate
additional flights per day. Airport personnel can be utilized fully throughout the day.
Hub-Bypass Network
It is considered that the concept of hub-bypass is the derivation of P2P. The hub-bypass network can be
defined as a long-haul route version of P2P, as both concepts share the same ideas to link origin and
destination (AviationFact.eu, 2016). In addition to the long-haul aspect, the concept of hub-bypass stresses
skip/bypass a hub node than P2P. These days, the emergence of smaller long-range jets such as Boeing 787
or Airbus 350 makes hub-bypass service economically more sustainable than before (CAPA, 2014). Also,
other potential factors will be studied in this thesis. This thesis emphasizes the societal advantages of skipping
a hub airport in the case of intercontinental flight, therefore, the use of “hub-bypass” is more appropriate than
“point-to-point” here. As hub-bypass skip a hub at one side of an airport, it can be considered as a process to
be a P2P network.

2.2 Location Theory
2.2.1 Weber’s Location Theory
This research comprehends Alfred Weber’s location theory as the fundamental theoretical base to explain the
phenomenon by air transport in a region. The aim of introducing the theory is to understand and analyze the
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locational benefit by hub-bypass from the viewpoint of business players in the region. Marchionni (2012, p.
425) describes that location theory “[...] refers to the modeling of the determinants and consequences of the
locational decisions of economic agents.” The origin of the theory traces back to the work of von Thünen,
Christaller, Weber and Lösch.
Von Thünen (1826) describes the concept of "friction of space" in The Isolated State. His book
clarifies the effects on human economic activity by location factors for the first time theoretically and
systematically, and the fundamental explanation in the book became the cornerstone to generalize a location
theory, needless to mention the contribution of agricultural land use (Tomita, 2006). His book inherently has
an agricultural geographical significance, but it also includes the significance of economic location research.
While economists had long forgotten his achievement, Walter Eisard, Edwin Mills and others came to utilize
his theory. The rent-based philosophy has been passed down to Weber as well.
Then, Weber wrote Theory of the Location of Industries in 1909 which is still regarded as an influential
textbook in modern economic geography. He got interested in urban agglomeration, and examined locations
in terms of industrial location, while Von Thünen derived a theory of location from agricultural production
(Tomita, 2006). Weber attributed the determination of industrial location to the following three general
location factors: transport costs, labor costs, and rent. Other special location factors include, for example, air
humidity affecting production in some manufacturing industries. Hence, the industrial location is determined
by optimizing these factors.
Using these factors, Weber proposed three different locational theories. First, transport cost
orientation theory is based on the concept that when considering only transport costs as location factors, the
location which can minimize the transport cost for the industry will be selected. Ironwork near the waterside
or mine is a good example. The Rhine-Ruler area used to produce a great amount of coal and the industries
developed significantly nearby. It is considered that the industries demanding coal are located near the
resource area due to the transportation cost orientation concept. Second, labor cost orientation theory
considers labor costs as a location factor, and whether to locate at a location with the lowest transportation
cost or at a location with low labor costs is determined by the cost savings comparison. The foreign shift of
the manufacturing industry to cheaper labor cost locations is a typical case. Third, industrial agglomeration
theory explains functions of aggregation element and dispersion element (Tomita, 2006, p.31).
Agglomeration element (pull force): Production and sales profits (cost reductions) resulting from
agglomeration of a mass amount production at a certain location.
Dispersion element (push force): It, on the contrary, means a reduction in production cost that
occurs in parallel with such decomposition of concentration. A soaring rent is a typical example.
Tomita (2006) points out that, in the contemporary world, the development of transportation and technologies
have changed Weber's industrial location selection. With the development of transportation means, the spatial
range of industrial locations is expanded. In other words, accessibility has enhanced at many locations. The
development of air transport and containerization of ships have contributed to this greatly. For example, in
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the 1990s, a fair amount of factories in labor cost-oriented industries in the US and Japan were relocated to
low-wage Asian countries, especially China, was a major movement (Parker, Wei, Liu, & Vaidya, 1999).
The container vessel has contributed a great deal to suppress transport cost which enables to care mainly
labor cost, thus making China “the world’s factory”. Moreover, the development of air transport has
facilitated transnational movements within the same company and established local subsidiaries, offices and
factories (Ó hUallacháin & Reid, 2005). Whereas from a technological point of view, labor-saving robots
have made the labor cost-orientation theory less meaningful (Tomita, 2006). In addition, since industries are
becoming lighter and thinner, for example, IC chips are extremely lightweight, the transportation cost by
aircraft can be extremely reduced per unit.
As the condition and requirement for industrial locations are changing, Weber's theory established
in 1909 needs some updates to apply to the actual situation of current industries (Kasuga, 1963), including
the case of TNCs in NRW. This study considers transport cost as a transport time instead of a monetary
transport cost (Rodrigue, 2013). Then, it develops an argument that improvement of accessibility between
origin to destination will lead to the reduction of transport cost. So, accessibility can be regarded as one
element of location factors. There are two reasons why we need this interpretation. Firstly, the primary aim
of this study is to see the change of TNCs’ attitude by the development of the air transport system
(introduction of the hub-bypass) which can reduce transport time than original transports. In a second thought,
it is an indispensable concept for targeting TNC’s functions (including regional headquarter, sales, marketing
and legal affairs, R&D function, financial function and logistic function), which are more time-sensitive
sectors than monetary-cost sensitivity.
Fig.2.4 Location factor

Source: Author (2020)

2.2.2 Accessibility
A notion of accessibility is added in relation to the Weber's location factor with the idea that enhancement of
accessibility leads to the reduction of transport cost (time) and facilitates more economic interactions. This
enables to confirm the utility of hub-bypass in the regional economy, and to examine the influence on major
business players in NRW such as corporate regional base, R&D sector, financial sector, and logistic sector,
other than factories locations. Aoyama, Murphy, & Hanson (2011) provides a list of the key agents in
economic geography: labor, firms, and states, as well as key elements of economic change: innovation,
entrepreneurship, and accessibility. The definition of accessibility has broad meaning depending on
interpretations.
From the spatial economics term, accessibility is the possibility to overcome or reduce spatial
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distance so-called ‘friction distance (see section 2.2.1)’ to a certain location by utilizing transport
infrastructure and technologies (Vertova, 2009). Two spatial categories are classified from an accessibility,
a) topological accessibility and b) contiguous accessibility (Rodrigue, 2013):
a) Topological accessibility: it is related to measuring accessibility in a system of nodes and paths
(a transportation network). It is assumed that accessibility is a measurable attribute significant
only to specific elements of a transportation system, such as terminals (airports, ports or
subway stations).
This notion illustrates that H&S has high accessibility due to higher connectivity with nodes is namely from
the perspective of topological accessibility. It emphasizes connectivity rather than transport time. Yet, this
investigation highlights transport time from origin to destination instead of connectivity, thus the concept of
topological accessibility is irrelevant herein.
Fig.2.5 Topological and Contiguous Accessibilities

Source: Rodrigue (2013)

b) Contiguous accessibility: it involves measuring accessibility over a surface. Under such
conditions, accessibility is a measurable attribute of every location, as space is considered in a
contiguous manner.
Concerning the accessibility of the whole door-to-door trip from origin to destination including flight
connection (between Dusseldorf to Tokyo in this case), it shall refer to contiguous accessibility. In the current
interlinked society, transport time has to be stressed, not special distance (Dicken, 2015). Uneven contiguous
accessibility reveals geographical core and periphery in our society (figure 2.6).
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Fig.2.6 Contiguous Global Accessibility: Travel time to major cities

Source: Uchida & Nelson (2008)

This research will develop a logic that the region attracts more Japanese TNCs by gaining higher
(contiguous) accessibility from a hub-bypass route between the region and Tokyo than the precedent H&S
route. Accessibility, as a location factor (pull-force), is a key driver to prosper local/regional economy. The
improved accessibility between NRW and Tokyo regions provides Japanese TNCs the broader accessibility
to economic enticements such as market, professional suppliers, or skilled-labor in NRW.
The gravity model can explain the relationship between accessibility and economic activities.
Originally, the gravity model in trade was introduced by Jan Tinbergen in 1962 as a basic theoretical model
for trade between two countries (i, j), referring to the original gravity model from physics. It can predict
mutual trade volumes/trade amount/investment/etc. based on economic size and distance between exporting
and importing countries. The gravity model is widely applied to various fields of social science such as the
number of immigrants and commodity flows (Rodrigue, 2013). For example, mutual traffic volume is
predicted based on the economic scale of the two regions (here, local consumption) and the distance (spatial
distance or time distance) between origin and destination. It is also used for forecasting air demand (Ceha &
Ohta,1997; Grosche, Rothlauf, & Heinzl, 2007; Ijiri, 2008). According to Rodrigue (2013, p.343), the gravity
model for traffic volume is expressed as below:

𝑇:

Traffic volume (consumption demand of air transport service)

𝑃 and 𝑃 : Importance of the location of origin and the location of destination.
𝐷 :

Distance between the location of origin and then location of destination. Distance is described in
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transport time in this study.
𝑘:

Proportionality constant related to the rate of the event. For instance, if the same system of spatial
interactions is considered, the value of 𝑘 will be higher if interactions were considered for a year
comparatively to the value of 𝑘 for one week.

This model describes that distance is an obstacle to business expansion in the increase of business location
and trade. It is considered that the consumption demand for air transportation services will be increased
between two points with larger economic scale (or population scale) and smaller travel costs (travel time and
airfare) if numerator number increases (Ijiri, 2008). As mentioned above, the travel cost is considered here
by the transport time. In the case of passenger demand, air transportation will be selected if the opportunity
cost of air transportation is small, even if alternative transportation methods exist. Assuming that the
transportation time at the denominator monotonically increases, the number of passengers decreases. In other
words, the accessibility enhancement by reducing travel time increases the number of passengers.

2.3 Economic Impact
The role of the aviation industry in the current economy

Fig.2.7 Land-use transport feedback cycle

is not merely to provide service to other industries and the
general public, but it is also a key driver of economic,
social growth and prosperity. Transport development
enhances accessibility which provides a driver behind
potential growth in economic activity (Banister &
Berechman, 2011). Wegener and Furst (1999) introduce a
land-use transport feedback cycle (figure 2.7) to describe
the logic of which transport improvement links to
economic activities enhancement at the end. (1) Transport
development leads to (2) accessibility enhancement, and

Source: Wegener and Furst (1999)

this links to the (3) land use (locations), resulting in bringing (4) additional economic activities, and
ultimately this motivates to invest in (1) another transport improvement (goes back to the first phase). And
this is relevant to my case study, which will be further explained in section 6.2. Hence, transport enhancement
is a key engine to boost regional/local economy.
Measurement level of economic impact is complicated and widely ranged. I herein would like to
make clear the different levels of economic impacts by air transport. It can be classified into four levels:
direct economic impact, indirect economic impact, induced economic impact, and catalytic impact (ATAG,
2005, p6-9) (figure 2.8).
a) Direct economic impact. These cover employment and activity within the air transport industry
including airline and airport operations, aircraft maintenance, air traffic control and regulation,
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and activities directly serving air passengers, such as check-in, baggage-handling, on-site retail
and catering facilities. Not all of these activities necessarily take place at an airport, with some
taking place at head office. Direct impacts also include the activities of the aerospace
manufacturers selling aircraft and components to airlines and related businesses.
b) Indirect economic impact. These include employment and activities of suppliers to the air
transport industry, for example, jobs linked to aviation fuel suppliers; construction companies
that build additional facilities; the manufacture of goods sold in airport retail outlets, and a
wide variety of activities in the business services sector (call centres, IT, accountancy, etc.).
c) Induced economic impact. These include spending by those directly or indirectly employed in
the air transport sector that supports jobs in industries such as retail outlets, companies
producing consumer goods and a range of service industries (e.g. banks, restaurants, etc.).
d) Catalytic economic impacts. The air transport industry’s most important economic
contribution is through its impact on the performance of other industries and as a facilitator of
their growth. It affects the performance of the world economy, improving the efficiency of
other industries across the whole spectrum of economic activity – referred to as catalytic or
“spin-off” benefits.
Fig. 2.8 Economic impact by air transportation

Source: ATAG (2005)

The overall effect of all these impacts is an increase in employment and GDP. This thesis only focuses on
the d) catalytic impact in order to assess the economic impact on the social level rather than just persisting
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on the aviation industry. Furthermore, catalytic effect by the aviation industry can be grouped into 4 parts
(InterVISTAS, 2015, p9-10, p41):
-

Investment: Air connectivity and accessibility are important in attracting international business
headquarters and foreign direct investment (FDI) into a country. A key factor many companies
take into account when making decisions about the location of offices, manufacturing plants
or warehouses in proximity of an international airport.

-

Trade: Air transport provides connections to export markets for both goods and services. (…)
Face-to-face meetings play a crucial role in making sales and delivering services and support.
Air transport connects businesses to a wide range of global markets, providing a significantly
larger customer base for their products than would be accessible otherwise. It is particularly
important for high-tech and knowledge-based sectors, and suppliers of time-sensitive goods.

-

Productivity: Air transportation offers access to new markets which in turn enables businesses
to achieve greater economies of scale. Examples of productivity increases associated with
aviation includes the emergence of global supply chains, ensuring each part of the production
process is performed as efficiently as possible. (…) Air access also enables companies to attract
and retain high quality employees.

-

Tourism: Air service facilitates the arrival of larger numbers of tourists to a country. This
includes business as well as leisure tourists. The spending of these tourists can support a wide
range of tourism-related businesses: hotels, restaurants, entertainment and recreation, car
rentals and others.

This study basically underscores investment and trade as it primary looks into the location of TNCs’ office
or factories and FDI in NRW affected by air transport. FDI is the complex flows of investment at the
international scale, and it is classified into two definitions in high-level (Duce, 2003). The one is the
investment for establishing new corporation, merged corporation, subsidiary, etc. in an investee country. The
other is the acquisition of companies in an investee country, or partnership through acquisition / exchange of
shares (M&A investment, 2020). TNCs are the primary player to shape the GPN mediated by air transport.
According to Dicken (2015), entry and investment of TNCs to foreign local economy varies to four different
modes: establishment of new units, acquisition of existing firms, a joint venture with local firms, and use of
local firms as suppliers. Their functions are “to utilize local resources (including knowledge and skills), to
serve the host country market (import substitution), and to serve export markets (export platform)” (p258).
Meanwhile, location of TNCs office impacts productivity, especially considering the accessibility by air
service. This thesis investigates these economic factors through the lens of Japanese TNCs in NRW.
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2.4 Conceptual Framework
In this report, time is considered as a cost among the transport cost which is a general location factor regarding
the location theory (Rodrigue, 2013). The following figure 2.9 shows the conceptual framework illustrating
the conceptual relations of this thesis. From the perspective of transport cost orientation, companies prefer to
be located at a place where transport cost (time) is smaller. It can, therefore, develop a logic that the hubbypass route between Dusseldorf – Tokyo promotes further attraction of Japanese companies in the NRW
with reduced transport cost (time), that is, improved accessibility. In other words, the improved two-regions
accessibility also provides accessibility of market, high-tech/experienced supplies, or skilled labor in NRW
to Japanese TNCs. Improved accessibility works as a location factor in NRW specifically to the companies
in relation to the business between NRW and the Tokyo region. Consequently, it is expected that more
Japanese companies will be newly established in the NRW or expand existing facilities or short-term business
trips to NRW. This results in a positive catalytic impact on the regional economy in NRW by offering
additional consumption, employment opportunity, tax revenue, and intellectual property, at the end.
Fig. 2.9 Conceptual Framework

Source: Author (2020)
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3. Methodology
This research adopts the case study of the NRW regional economy with a Dusseldorf-Tokyo hub-bypass
route as a principle research strategy. The essential purpose of this empirical study is to investigate the impact
of hub-bypass network on regional economy, which is expected to be increased globally at secondary airports
or regions in the long forecast. Ideally, all existing hub-bypass cases should be taken into account for this
research. However, research resources including time are limited. Therefore, only the case of Dusseldorf –
Tokyo route and NRW regional economy is targeted.
This research took an inductive approach to generalize and conclusions based on the NRW case. It
is necessary to consider the precondition which variable has to be generalized (Liu, 2016). In that sense, it is
demanded to interpret theory. The companies involved in the Dusseldorf – Tokyo route are considered to be
mainly Japanese companies in NRW.
In this research, the detailed theoretical interpretation of the air transportation network is out of
scope. Rather, the location theory is fundamentally utilized as a backbone theory from an economic
geographical perspective to analyze the effects of changes in the air transportation network in the regional
economy, and in particular on the activities of related companies. Therefore, the interpretation of the location
theory is one of the vital research activities in this study.

3.1 Research strategy
In this case study, based on the research questions, I conducted surveys from the perspectives of 1) Air
transport, 2) Key driver for the network shift, and 3) Impact on regional economy. Each variable of the survey
items was set as follows (figure 3.1). The case study mix-uses five different qualitative and quantitative
empirical methods. The case study is compiled of several methods to seek and explore the phenomenon of a
specific case in-depth (Creswell, 2017). The goal is to reveal the economic impact of the hub-bypass route on
the regional economy.
1) air transport part looks into the global trend of air transport network, especially how the hubbypass network has been positioned in the current trend, based on the research question “How is the current
trend of air transport network?”. The dataset is extracted from secondary dataset. Historical data was
extracted in order to understand global trends.
2) part considers key driver for the network shift by a series of expert interviews and literature
study for the research question of “Why has the hub-bypass been developed in the airline industry?” and
“How has the network at Dusseldorf airport been changed?”. The items in figure 3.1 were examined as
detailed variables that possibly affect the transition of the air transport network.
3) economic impact on NRW part utilizes multiple methods to clarify the research question of “How
has accessibility between NRW and Tokyo been changed by the hub-bypass?”, “Why are the economic
activities encouraged, and what is the impact on business by hub-bypass?”, “What is the impact on the

32 / 116

regional economy by the hub-bypass?”, and “What is the implication for the future by the hub-bypass
pervasion to other cities?”.
Economic impact analysis, as the core part of this thesis, assesses how were the TNCs’ economic
activities in the region affected before and after the route was inaugurated. The impact of air transportation
is hard to quantify because it is difficult to isolate the impact of air transportation from other uncontrolled
variables, for example, globalization or institutional effects (Bieger & Wittmer, 2006). This is why the case
study concentrating on Japanese companies is introduced to clarify the effect of hub-bypass. To avoid these
issues, studies combine quantitative and qualitative methods as a technique of triangulation. Triangulation is
often adopted to enhance the reliability and validity by multiple methods of certain study objects (Thiel,
2014).
Quantitative research was done with TNCs actual secondary data, while qualitative research
conducted user survey for those of whom use the hub-bypass flight at Dusseldorf. It is noteworthy that type
of office sector, as well as type of industry of TNCs based in NRW, were examined respectively. The spatial
separation of office functions is crucial for TNCs which are relatively geographically unconstrained, they are
likely to establish their office or factories location based on their respective functions and preference of
location factor (Helleiner, 1979).
A theoretical analysis is performed in parallel to quantitative and qualitative analysis using location
theory. Specifically, the final analysis was conducted based on the characteristics of companies located in
the area and how the newly added hub-bypass route affects the regional economy, with the consideration of
transport cost analysis.
Fig.3.1 Operationalization
Q.

Object of analysis

Variable

Method

Source

1

1) Air Network

Traffic flow

Data Analysis

Flight Tracker, airports/airlines/

Transit/OD rate

3.2.1

authority publication,

2) Key driver for the

Political/Economic

Expert Interview

Chamber of commerce, JETRO,

network shift

/Social dimensions

3.2.4

Airline

Tech. dimension

Data Analysis

Online, Book

3) Economic impact

Accessibility

Data Analysis

Google map, Travel Time Map,

on NRW

(Transport cost/time)

3.2.2

airline/train

2

official

time

schedule, other credible sources
Impact on NRW

Expert Interview

DE Gov, JPN Gov, Chamber of

(FDI flow, TNC number, trade

3.2.4

commerce,

amount,

Data Analysis

NRW.INVEST

industry,

type,

location, JPN population)

3.2.5

Customer dimension

User Survey
3.2.3

Note: created by author
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Actual travelers

JETRO,

3.2 Explanation of methods
This section explains each method of purpose, target, requirement and details of the process.

3.2.1 Air network analysis
This analysis challenges to grasp the air traffic trend at Dusseldorf airport. Air traffic flow is the key
indicators to assess the trend, with the hypothesis that the network is calmly shifting from the prevailed H&S
network to hub-bypass year by year. This empirical analysis traces back 14 years of historical data collecting
from Flight Tracker, airports/airlines/ authority publication. In addition to Dusseldorf, the figures of other
airports in Europe (Geneva, Manchester), North America (Austin, Los Angeles) were examined for reference
(results are shown in Appendix I).
The database can only be traced back to 2006 at oldest, therefore, July 2006 is positioned as ‘past
case’. On the other hand, as of July 2020 today, the global aviation industry is severely suffering from the
impact of COVID-19, thus instead, July 2019 is considered as ‘current case’. Despite the dataset limitation,
13 years gap is fairly sufficient because both game-changing efficient twin-jets B787 / A350XWB, and its
opponent four-engines equipped super jumbo A380 appeared during the year gap (see section 4.1). Moreover,
as the following global GDP growth rate figure shows, the economic conditions were relatively stabilized
because both years are before the two crises (2008 financial crisis and 2020 corona crisis).
Fig.3.2 RPK versus world GDP growth

Source: IATA (2019a)

Revenue Passenger Kilometers (RPK) growth rate indicates an annual growth rate of revenue in
all airlines, which generally follows the global economic trend (figure 3.2). 2006 was the year when the
airline industry was gradually recovering from massive impacts of global terrorism phenomena and

34 / 116

subsequent Afghanistan and Iraq wars since 2001 as well as the global pandemic of the severe acute
respiratory syndrome (SARS) erupted from Asia in 2003 (Bowen, 2010). Meanwhile, in 2019, global politics
had faced severe trade conflicts between the US and China, and accordingly, the global economy, supplychain, and especially air cargo started getting affected (IATA, 2019b). However, still on a global scale, the
economy was relatively stable and had a minimal impact on passenger air travel (IATA, 2019c).

3.2.2 Accessibility analysis
This qualitative analysis computes a traveling time from origin to destination by comparing H&S routes
(before) with the hub-bypass route (after). This analysis enables to figure out how the accessibility changed
before and after in time wise between the two regions (see 2.2.2 Accessibility for details). It is simulated that
travelers transport from the Tokyo region to NRW. As representatives of each region, Dusseldorf which is
the largest city and business center in NRW, and Tokyo which is literally the center of the Tokyo region, are
selected respectively. With the result of the transport time simulation, the catchment area which represents
the reachable area from Dusseldorf airport is modeled. Total transport time is calculated as below:
In the first phase, in order to make it simplified, an origin shall be specified to Tokyo station near
the Tokyo Central Business District (CBD), and a destination shall be Dusseldorf central station near the
Dusseldorf CBD, with the assumption that a business person at Dusseldorf travels between the two cities. It
is an intermodal trip overall, so the calculation shall also incorporate the use of other public transportations
such as train or bus including their waiting time. The public transports other than air use the fastest ways. For
example, if there are slower buses and faster trains, then the faster trains shall be chosen. Dataset is collected
through Google map and the official web page of each transport operator. Therefore, the transport time is
calculated as below:
Total transport time = Transport time between central stations and airports + Flight time + Others
(walking time, waiting time including boarding procedure)
Fig.3.3 Example of a travel path

Note: created by author

In the second phase, the researcher drew a catchment area of Dusseldorf airport with the use of
transport time difference calculated at the first phase. Catchment area is the area where economic, political,
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cultural, social or certain service (here, air travel) is accessible (Rodrigue, 2013). The catchment area can
visualize the accessibility from a certain location by utilizing GIS (Geographic Information System).
TravelTime Map Tool which enables to output public transport travel time is implemented for this analysis
(figure 3.4). In this case, the catchment area is defined as a 2 hours transport range from each airport
(Dusseldorf and Frankfurt airports as a comparison) within NRW. In addition, the catchment area from
Frankfurt airport to NRW is assessed because Frankfurt airport is a main competitor for Dusseldorf airport
for those who travel to NRW from Tokyo.
Fig. 3.4 Example of catchment area analysis

Source: TravelTime (2020)

3.2.3 User survey
This user survey conducted for the purpose of knowing the change of accessibility qualitatively, and insight
of the user group, by asking the users of the hub-bypass flight between Dusseldorf and Tokyo/Narita.
Question items were well planned in advance for both semi-structured interviews and questionnaires (Thiel,
2014). The main basic question is whether the hub-bypass has made users more comfortable than non hubbypass services or not. The prepared questions items referring to Hiromatsu, Nakata, & Ito (2018) and the
research questions, which are shown in Appendix III. It fundamentally asks questions regarding the basic
characteristics of respondents, their travel behavioral characteristics, and user reviews of the hub-bypass
flight.
Firstly, the questionnaire survey was done against the volunteers who travel between NRW and
Japan were collected through a social media group. Then the questionnaire was published with a tool of
Google Forum. Secondly, when the corona cases declined, the researcher also conducted semi-structured
face-to-face interviews in order to supplement the insufficient number of answers. It took place at
Immermann Street (Immermannstraße) of Dusseldorf where there are many Japanese offices and restaurants,
with a meticulous caution for the virus prevention. The interviews allowed me to ask further in-depth
questions which were not possible with the precedent questionnaire style survey.
Ideally, it should have a large sample number, but due to the difficulties to contact many Japanese
users and the number of Japanese are limited, the sampling number was 20 in total.
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3.2.4 Expert Interview
Expert interviews were carried out to research the key driver for the network shift from H&S to the hubbypass of Dusseldorf – Tokyo route and to grasp the research question of how the hub-bypass flight affects
the Japanese companies and regional economy qualitatively. All Nippon Airways (ANA) German office, the
Japanese Chamber of Commerce and Industries at Dusseldorf (JIHK: Japanische Industrie- und
Handelskammer zu Düsseldorf), and Japan External Trade Organization (JETRO) Dusseldorf office were
selected. The Dusseldorf municipality Japan office, on behalf of a government side was also planned but due
to the COVID-19 turmoil, the researcher could not make an appointment.
ANA is the operator of the hub-bypass flight between Dusseldorf and Tokyo/Narita since 2014. As
the operator, they have their strategy and grasped the achievement of the route so far. The researcher expected
to know the historical details of the fight, and what their analysis is for the effect of the flight to Japanese
companies and the regional economy.
JIHK, it is the institution located at the center of Dusseldorf city, which organizes Japanese firms
and German firms (which have to do with Japan business) in NRW state (JIHK, 2020). The primary functions
of JIHK are; 1- to support Japanese companies which are considering to place office in NRW; 2- to provide
various services to Japanese long-stayers and existing companies in NRW; and 3- collaborate with local
communities, public sector, and businesses. It is the biggest Japanese Chamber of Commerce and Industries
in Europe, which implies how important NRW state is for Japanese business. It is speculated that JIHK has
a strong political influence to push the new inauguration of the non-stop Dusseldorf -Tokyo flight, and an
earnest listener of requirement voice from local businesses, hence JIHK was selected as a target interviewee.
It is also influential in economic, and social dimensions in NRW.
JETRO is an institution to promote mutual trade and investment between Japan and other countries
(JETRO, 2020). It has branches all over the world, and the Dusseldorf office is a part of them. JETRO has
carried out various surveys regarding the location selection of Japanese companies. Also, many businesses
consult JETRO before deploying their office in other countries. Therefore, it is intended to gain advice of
how the improvement of accessibility affects their location selection.
They can be classified as expert interviews (Thiel, 2014). The expert interview is expected to gain
well-informed content; however, meeting time is often limited as his/her busy nature. Because it was only a
one-time meeting, an open interview was adopted. Open interview asks only few fixed items at the initial
phase, and mostly be done with a free conversation with new questions in-depth aroused during the interview
(Thiel, 2014). In this case, open interviews were suitable as there were a small number of interviewees.
Moreover, there are few to predict before the meeting because of limited information in advance, so it is
expedient to be implemented.
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Fig. 3.5 Expert interviewers
Organization

Interviewee

Position

Date

JIHK (The Chamber)

Mr. Mori

Secretary general

June 4th, 2020

JETRO

Mr. Koba

Vice chief

Aug 5th, 2020

ANA

Mr. Goto

Dusseldorf office

Aug 26th, 2020

Ms. Miwa

German branch manager
Source: Author (2020)

3.2.5 Economic impact analysis
Empirical data analysis is done with secondary data to analyze how the hub-bypass flight has impacted on
NRW regional economy through Japanese TNCs activities, as a quantitative study. It was analyzed by
comparing actual economic figures before and after the inauguration of the ANA flight in 2014. It is true that
assessing net economic impact is a difficult task because we need to understand and differentiate changes
due to a new flight connection from other factors which may influence economic impact as well (Bannò &
Redondi, 2014). Therefore, the mixed analysis with other quantitative methods has to be followed as a
triangulation analysis.
Four parameters which relate to catalytic economic impact, were chosen: number of Japanese
company offices, FDI flow from Japan, trade amount between NRW and Japan, Japanese population in NRW.
The number of existing Japanese offices and FDI flow are indicators to show the fluctuation of the investment
amount. Foreign direct investment (FDI) stands for an investment carried out by individuals or firms from
one (home) country to another (host) country (Chen, 2020). FDI includes the establishment of business
operations in host country, and acquisition of host country’s business assets. Details of investment by
Japanese firms so far are also explained in the section including sector distributions, type of located offices.
Trade amount shows the transaction between the two regions. Trade amount; the number of Japanese TNCs,
and Japanese population in the state. TNCs data was classified by industry, facility type (function: e.g. R&D
or regional HQ), and location. Lastly, the Japanese population elucidates the settlement of investment from
Japan since a new office in a place entails population growth.
Because the non-stop flight was inaugurated on March 30, 2014, so it is feasible to compare before
2014 and after 2014 figures. Therefore, it is required to collect a dataset of 2011-2017 (+/- 3 years) at least.
Data shall be collected from credible authority sources such as JIHK, JETRO, governments, other local
authorities, and banks.
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4. Preliminary-Research
This chapter introduces background information in order to comprehend the intermingled situation of the
aviation industries and the economic impact, before moving forward to the actual research parts. It is
composed of explaining the history of aviation, air transport trends, impact on economies, and economic
geography of NRW.

4.1 History of aviation
Wright Brothers’ Flyer aircraft flew for only 12 seconds in the sky of Kitty Hawk in 1903 for the first time
in mankind’s history by fixed-wing plane (Wright, 1913). Today, nobody boasts themselves that they crossed
the gigantic ocean flying 36,000 feet (10,972m) in the sky. The development of aviation is an absolutely
dynamic one. In this section, we first look into the history of aircraft development.
After the success of Wright brothers in 1903, many aviators challenged fierce aircraft development
competition. As early as 1914, the first commercial flight began by the Tampa Bay Line in Florida (Budd,
2014). The first scheduled international flight appeared in 1919 between London and Paris, just after the
World War (WW)1.
Unsurprisingly, the development of aircraft accords with the development of weapons and wars.
Before the international commercial flight, Italian forces firstly employed aircraft for multiple roles such as
surveillance, medical evacuation, and delivery of explosive ordnance as an early stage of the air force (Budd,
2014). During WW1, aircraft gained the important position of wartime mission (Kennett, 1999). When WW2
was an outbreak, while the development of commercial aircraft was halted, aircraft technology developed
massively due to imminent needs at battlefields (Edgerton, 2013). The inventions embrace jet-engines, radar,
air control system, cabin pressurization system, and navigation system, which are all indispensable to current
jet planes.
After the tragic WW2 until 1945, aircraft shifted to commercial aviation. Then, the global society
moved forward to construct an international framework which rules global air standards. The Chicago
Convention in 1944 determined to establish the international aviation organization which finally founded the
International Civil Aviation Organization (ICAO) in 1947 which is the United Nation body and is responsible
for regulation, technical competence, and civil aviation safety standard around the world (Budd, 2014). The
convention established ‘the five freedoms of the air’ which are the basic and important concept of air transport
allowing international air schedule service. For example, the fifth freedom of the air acknowledges “the right
or privilege, in respect of scheduled international air services, granted by one State to another State to put
down and to take on, in the territory of the first State, traffic coming from or destined to a third State” (ICAO,
2016, p. 111) which is an important concept to operate H&S network operation. Moreover, the International
Air Transport Association (IATA) which is the trade association for the world’s airlines, representing 290
airlines covering 82% of total air traffic was also established in 1945 (IATA, 2020a). IATA supports various
areas of aviation activity and assist formulate industry policy on critical aviation issues.
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While, back to the story of commercial aviation, the development of aircraft continues after the war.
Many passenger aircraft right after the war were actually converted from military-based airplanes, such as
DC-7, Boeing 377. However, they were equipped with propeller engines, so their capability including
cruising speed, payload, range was still considerably constrained. As a result, they often required several
stops toward their final destination (figure 4.1).
Fig. 4.1 BOAC (former British Airways) Route map in the 1950s

Note: Current jet requires only one stop between London to Sydney
Source: BOAC (1950)

In 1952, finally the age of the jet plane arrived by British-built Comet 1, although it was notorious
for several fatal crashes. Jet engine was a game-changer in the industry as it allows aircraft to carry a much
heavier payload of passengers and cargo, doubled their speed, and expands their range (Bowen, 2010). With
sufficient fuel, the aircraft increments the range that it can reach without any refueling, and increases
maximum passengers. In 1968, the iconic jet plane Boeing 747 (B747)－ so-called “jumbo-jet”, which can
carry more than 500 passengers at once appeared in the market (Bowen, 2010). Parallelly in 1969, FrancoBritish built Concorde was developed as another icon of future aircraft. Concorde could fly double sound
speed (Mach 2.02) which reduced the flight time of transatlantic flight to half of 3.5 hours than jumbo-jet.
Though it was widely believed that the new era of Concorde came, it turned out that the market was actually
in favor of mass-transport jumbo-jet rather than inefficient supersonic Concorde (Budd, 2014).
Mass-transport was a key for the proliferation of H&S network which will be explained later. Until
then, air travel was a luxurious and fancy activity with costly airfare; only a handful of people such as
executives of international firms, governors, military personnel or some riches could afford to travel by air,
like private/corporate jets today (Bowen, 2010). However, the mass-transport by jumbo jets supply enough
or too many empty seats which decreased air price dramatically3 (Hayward, 2020). Air travel became fairly

3

Economy class was invented around this time.
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popular among the general public; even first-year business persons can travel, and it is not an unusual activity
anymore to go on vacation to remote beaches or snow resorts. Aircraft shrunk our world.
As it has passed decades since the introduction of the first jet engines, the trustworthiness of engines
was gradually improved (Loh, 2019). It is regulated to fly ocean or remote areas with less than two jet engines
by ETOPS (Extended-range Twin-engine Operational Performance Standards), but the regulation was
gradually abated (see section 6.1). More recently, ETOPS 370 are applied to the latest twin jet which allows
Fig. 4.2 Specification of typical passenger aircraft

Source: Boeing (2020), IKAROS (2003), Airbus (2020)

the aircraft to fly a 370 minutes diversion area. This enabled it to disseminate more twin jets. B747 has fourengines which is considered to be trustworthy, but at the same time, less energy efficient (still better than
Concorde). B747 used to be a vital item for long-haul operation airlines, but since the 21st century, we have
observed a big trend to replace jumbo-jets to smaller and more efficient twin-jets (Boeing, 2019). While
jumbo-jets can carry 400 passengers averagely, typical twin-jets such as B777, 787, or Airbus 330, A350
carry 200 to 300 or fewer passengers. Therefore, aircraft tend to downsize (Fig. 4.2). Moreover, these smaller
jets have the equal or larger capability of belly cargo than B747, as normal passenger jets are also capable of
carrying cargo below their cabin.

4.2 Impact on economies
Kondratiev argued that since the industrial revolution initiated in Britain in the first half of the 19th century,
the world economy has undergone major waves and cycles of economic growth (Kondratiev-wave or Kwave) every 50 years approximately (Freeman & Louçã, 2001). Among them, transportation system
developments play an important role: railway (K2:1850), automobile (K3:1900), aerospace/containerization
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(K4:1950). Air transportation appeared in the early 20th century, but commercial aviation became popular
after 1950. Intra-company spatial division by TNCs, initially by US companies, has been active since the
1960s (Dunning, 1980). The growth of GPN by TNCs is resonant with the development of air transportation
and containerization, because both mobilities are essential for the spatial division within a company. For
TNC's oversea spatial division, air transportation and containerization are two-wheeled. Aviation can quickly
transport people involved in decision-making and production activities or small/light weight high-value
products. Meanwhile, large amounts of products are carried by containers, especially by containership at low
cost. If either is missing, it will give rise to major impacts on today's GPN and global economic activities.
Paradoxically, the spread of the coronaviruses proves this. The fragmentation of air transportation has a great
impact on the business performance and logistics of companies, and it is particularly difficult for decisionmaking personnel to travel overseas. Still, since the air freight is maintained, the major disruption to air
logistics is relatively limited, compared to air passenger flows.
Air Transport Action Group (ATAG) published a report of Aviation Benefits Beyond Borders in
2018 to unveil the economic impact of the aviation sector. It details the economic impact on the global
economy. Sum GDP impact worldwide is US$2.7 trillion (direct impact: $704.4 billion, indirect impact:
$637.8 billion, induced impact: $454.0 billion, and tourism catalytic impact: $896.9 billion) which deserves
20th world rank of GDP similar to Switzerland or Argentina. Jobs supported by aviation are 65.5 million
workers (direct impact: 10.2 million, indirect impact: 10.8 million, induced impact: 7.8 million, and tourism
catalytic impact: 36.7 million). Due to the difficulties of measuring the actual non-tourism catalytic impact
such as global trade, labor supply, and productivity, they are not included in the calculation of catalytic impact.
Catalytic impact assembled by trade, tourism, investment and productivity, is the main topic of my
research. These four factors contribute to the global economy. First, international trade by air traffic is one
of the key drivers for the growth of the global economy. Developing industrial globalization and e-commerce
evoke the importance of international trade furthermore. According to the research of ATAG (2018), $6.0
trillion worth of goods was internationally freighted by air cargo in 2017. Although air freight accounts for
merely 1% of total global shipping in terms of volume, it is worthy of 35% in value, as of 2015 (IATA, 2016).
Secondly, air transport is a major engine to accelerate the tourism industry. Air traffic carries 57% of
international tourists, and they are estimated to spend $719 billion in 2017 approximately (UNWTO, 2018).
Third, investment whose data is unfortunately not available on a global-wide scale. According to the
European survey, 56% of companies consider international accessibility as an essential factor for business
location in Europe (ATAG, 2005). Fourth, it is also hard to measure how much degree aviation affects
productivity because myriad variables can affect it. Yet, there is a study showing a positive relationship
between higher global air connectivity and labor productivity, suggesting that 10% improvement of global
connectivity results in 0.5% of long-term GDP per capita growth (InterVISTAS, 2015). 25% of all companies’
sales are dependent on air transport. 70% of businesses tells that air service is key driver to access a bigger
market (ATAG, 2018). On one hand, these previous researches are targeted on the catalytic impact by overall
air transport. On the other hand, this thesis focuses on the impact caused by hub-bypass flight in NRW.
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4.3 Economic geography of NRW
The federal state of North Rhine-Westphalia (NRW) has inhabitants of 17.91 million (Eurostat, 2019), and
it is the most populous of the 16 German states, accounting for 22% of the national population (Eurostat,
2019). NRW has the fourth largest state with 34,085 km² (525 inhabitants per km²). NRW is home to the
Ruhr industrial region, which was once fostered by coal extraction. Initially, the location of NRW state is
preferable from an industrial location theory perspective. On the land of Ruhr area, there are rich coal‐fields
in which plenty of coal was extracted to supply energy for the early stage of industrialization in Germany
(ITI, 2016). Because iron manufacturing requires large amounts of heavy raw materials including coal and
iron ore, iron manufacture developed at the land of Rhine-Ruhr area due to transport cost minimization
concept. Rhine river was very helpful to develop the industry there in spite of its inland geography. The
existence of natural resources and water transport were the key factors to have fostered the NRW to one of
the most developed industrial regions.
The decrease in coal extraction has led to important investments and structural changes. Today,
most of the previous iron manufacturing sites were replaced by other countries, but ‘the industrial engine’ in
NRW is still circulating. Especially, Rhine-Ruhr region became an epicenter of the ‘miracle of economic
recovery’ after the tragic war, and industries have developed at a fast pace. NRW shifted from the place
where natural resources were extracted to the place where such raw materials are processed and finally
assembled (ITI, 2016). Furthermore, it has upgraded into a higher tertiary or quarternary industry
characterized by service sectors, highly concentrating on Dusseldorf. The Rhine-Ruhr region boasts one of
the most industrial areas in Europe with over 10 million population. A regional GDP is €693.3 billion in
2017, which makes up the highest level of 21% of the national GDP (Eurostat, 2019).
The leading industries are mechanical engineering (203,300 employees), and chemicals (94,500
employees, not including the pharmaceutical industry), followed by the food industry, metal production and
processing, automotive, metal products, electrical engineering, electronics, rubber, plastics, glass, ceramics
and non-metallic materials (NRW.INVEST, 2017). The high ratio of business to business (B2B) service
activity prospers the service sector. 15 of the 35 largest German companies are based in NRW (e.g. Bayer,
Bertelsmann, Deutsche Post, Deutsche Telekom, E.ON, Henkel, Metro, RWE and ThyssenKrupp)
(Frankfurter Allgemeine, 2019).
Many Japanese companies are agglomerated in NRW, particularly Dusseldorf which is the capital
and business center of the state (Nakagawa, 2013). Same as other foreign firms, Japanese companies enjoy
the following goodies of NRW: accessibility to the large market in NRW (both B2B and B2C customers),
optimal geographic accessibility to other major West European market, rich high-skilled labor pool, and high
living standard (including Japanese community) (JETRO, 2018).
As a consequence, the role of transportation is very important to support the businesses in NRW
(NRW.INVEST, 2020). Water transport mainly at Duisburg is a key logistics to carry heavy products and
materials. Road and rail networks are spreading to other major cities such as Frankfurt, Amsterdam, and
Brussel to Rotterdam and Hamburg. Along with high speed rail (HRS), air transport network from Dusseldorf
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airport to major European cities are essential infrastructures for TNCs located in NRW. In addition, U.S.
freight airline UPS appoints Cologne/Bonn airport as a hub airport, connecting not only the United States
and Europe but also Asian cities, making it convenient for international air freight transport. The state is
featured with various logistics distributed within the region. Together with high connectivity and accessibility
to other European cities, NRW is positioned as the second most prospective investment destination in the
West European region in 2018/2019, next to Paris area (fDi, 2018).
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5. Case Study
Based on the procedure confirmed on the previous chapter, the researcher conducted the case study (see
figure.3.1: Operationalization). Air network analysis studies the current global trend of hub-bypass. Then,
the researcher focuses on the case in NRW, seeking how the hub-bypass flight from Tokyo has affected the
region by accessibility analysis, user survey, expert interviews, and economic impact analysis.

5.1

Air network analysis

It is aimed to capture the situation of DUS of hub-bypass flights. Historical flight data is obtained from
Flightstats (2020) with a pay subscription.
Dusseldorf originally had strong connections with North American regions which had (3) North
American routes, as well as (3) Africa routes and (1) the Middle East in 2006. Recent years, in 2019, it attracts
(3) hub-bypass flights from Asia of Tokyo, Beijing, and Singapore which are all operated with efficient
midsize twinjets. In the case of the flight to Tokyo/Narita operated by ANA which is the object of this
research, the transit rate is 32% (inbound) at Dusseldorf airport, and 14% at Tokyo/Narita airport in 2019,
according to Dusseldorf airport (2020). North America routes remain the same figure with a strong
connection with New York. Africa reduced to (2), and the Middle East increased to (2). In total, (3) additional
intercontinental flights were added. It is obvious that non-stop flight as hub-bypass has been incremented
since 2006 at Dusseldorf airport.
A similar trend of increasing hub-bypass routes was confirmed at other West European airports
such as Geneva and Manchester, as well as Austin and Chinese routes from Los Angeles in the US. Other
cases in West Europe and the US are listed in Appendix I for reference.

5.2

Accessibility analysis

This analysis aims to compare and clarify accessibility in a quantitative way by comparing the hub-bypass
route and H&S routes with the case of Dusseldorf - Tokyo route. Section 5.2.1 simulates transport time with
several alterations. As a result of the transport time simulation, the catchment area which represents the
reachable area from DUS airport is modeled in section 5.2.2.

5.2.1 Transport time analysis
In the beginning, transport time analysis was carried out between NRW and Tokyo (Kanto) region. This
compares how much does the hub-bypass flight excel in accessibility than other cases in terms of transport
time as an indicator of accessibility. The comparison results are shown in Figure 5.1. Defining the hub-bypass
route as Case-A, I considered three other different cases in which travelers between the two cities can take.
Detailed simulation results are shown in Appendix II.
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Fig. 5.1 OD Transport time comparison

Source: Deutsche Bahn (2020), Flightstats (2020), Google maps (2020), Yahoo Japan Transit (2020)
Note: Created by author. Details of simulations and source are shown in Appendix II

Case-A as the hub-bypass route, connects Dusseldorf and Tokyo/Narita airport directly. Original
flight time is 12 hours; however, it also requires land transport between airports and both city centers. In total,
the hub-bypass Case-A travel time is 16 hours 22 minutes.
Case-B shows the route via Frankfurt airport from Narita airport which was in service until March
2014, as “before the hub-bypass case.” It was confirmed by my user survey in section 5.3 that Frankfurt, the
hub airport of Lufthansa, is the second most used airport for the travelers between NRW and Tokyo after
Dusseldorf airport. Until the inauguration of the hub-bypass in 2014, the majority of passengers between
NRW and Tokyo used this route, therefore this is considered as a typical rival case. Because the travelers
need to take another ICE from Frankfurt airport to Dusseldorf central station, it takes almost two hours
additionally. It is 18 hours 20 minutes, therefore 1 hour 58 minutes (12%) increase in time compared to CaseA (hub-bypass).
Case-C connects the two cities via Helsinki which is a hub of Finnair. Helsinki is a geographically
favorable hub airport between Europe - Asia (transeurasian) flights because the airport locates at an enroute
of the two regions so it can minimize devious flight. Actually, Helsinki airport is the third most popular
habbing airport after Frankfurt from my survey (see section 5.3). However, even assuming to use Tokyo
Haneda airport which is closer to the Tokyo CBD than Narita airport, a stopover at Helsinki requires 2 hours
15 minutes (14%) additional travel time in sum. Moreover, flight connection brings about uncertain risks and
stresses for passengers which will be explained in section 5.3. Hence, in terms of time and convenience, the
hub-bypass flight is more favorable.
Case-D is the route flying from Tokyo/Haneda airport to Frankfurt with the use of ICE from
Frankfurt airport station. Haneda airport is closer to the Tokyo CBD, but the flight is available only after
2014 due to the Haneda airport slot expansion in recent years. This illustrates the complicated aviation
governmental policy of the Tokyo area because Tokyo has two different international airports whose
functions are constantly changing year to year (CAPA, 2014). Originally, Haneda airport was used only for
domestic flights until 2010 with some exceptions for international charter flights (CAPA, 2014). However,
after a new runway construction completed in 2010, the Haneda airport slot was officially released to
international regular flights with a bilateral governmental agreement, then Haneda gained substantial
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international flights (CAPA, 2014). Therefore, with this unique condition, it cannot be classified as a “before
the hub-bypass case”. The result of the transport time gap between Case-A is 46 minutes lagged in total.
To summarize, the hub-bypass flight is the fastest travel pattern between Dusseldorf – Tokyo than
other competitive routes. The hub-bypass improves accessibility between the pair regions in two hours at
least than conventional travel paths. Moreover, though this research prioritizes time than monetary cost, the
use of ICE from Frankfurt to NRW costs substantially high for a round trip with HSR (high-speed rails) fare.
Also, the connections at Middle East hubs such as Dubai, Qatar, or Istanbul are popular, but it takes much
more time, thus they are excluded from this analysis.

5.2.2 Catchment area analysis
According to the previous analysis 5.2.1, we have learned that roughly two hours advantage is gained by the
hub-bypass flight to Dusseldorf airport than Frankfurt hub flight (Case-B) or typical H&S flight at Helsinki
(Case-C). Based on the results in the previous section, this second section analyses how the difference affects
the accessibility to NRW state considering the usage of public transport from each airport with the concept
of continuous accessibility (see section 2.2.2). The catchment areas were drawn in QGIS by author with data
from TravelTime (2020) (see figure 5.2 & 5.3).
The following figure 5.2 shows 120 minutes public transport travel range in red color from Frankfurt
airport (FRA) which is a favored alternative airport for travelers between NRW and Tokyo, considering
Case-B. The two hours catchment area from FRA within NRW is 1,342 km2. There are two features in this
catchment area. Firstly, the catchment area spreads around the airport which is a natural consequence.
Secondly, thanks to the development of the HSR by ICE connected through the country from Frankfurt airport
station, some places in NRW including Dusseldorf are barely reachable, even though Dusseldorf is roughly
200km far from Frankfurt airport by direct distance. However, it is noteworthy that it is limited along the
ICE railway in NRW, and there is much brank (no red color) area in NRW which is not possible to reach
within two hours.
On the other hand, figure 5.5 illustrates 120 minutes of range from Dusseldorf airport (DUS) which
is the main airport for NRW – Tokyo travelers. In contrast to figure 5.4, Hessen (mostly Frankfurt) is also
covered very thinly. Instead, NRW state is more widely covered than Case-B arriving at Frankfurt airport.
The two hours catchment area from DUS within NRW is 4,930 km2 which is 367% larger than the previous
analysis of the FRA area. Therefore, higher accessibility from cities or towns in NRW including Cologne,
Duisburg and Bonn. The catchment area is even ranged in part of the Netherlands and Belgium. Also
compared to the H&S simulation via Helsinki (Case-C) which is two hours behind at Dusseldorf, the hubbypass gains a two hours advantage in accessibility.
As a result, we can confirm that the hub-bypass flight has accessibility competitiveness against via
Frankfurt (Case-B) and via Helsinki (Case-C) for the travelers between NRW and Tokyo regions. The
Japanese TNCs in NRW are widely spread in NRW state according to section 5.5. This accessibility result
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indicates that hub-bypass flight can get the time distance closer between NRW and Japan. Even the HSR
network is well-developed between FRA and NRW, still time advantage by hub-bypass flight is noticeable.
Fig. 5.2 120 minutes public transport travel range from Frankfurt airport

Source: TravelTime (2020)
Note: Created by author with QGIS and TravlTime tools

Fig. 5.3 120 minutes public transport travel range from Dusseldorf airport

Source: TravelTime (2020)
Note: Created by author with QGIS and TravlTime tools

5.3 User survey: The use of the hub-bypass flight
As an empirical survey, I conducted an online questionnaire as well as interviews at Dusseldorf with the
persons who use the hub-bypass flight (figure 5.4). This user survey is targeted to comprehend the change of
accessibility qualitatively between Dusseldorf and Tokyo. It is a combination of both an online questionnaire
and semi-structured interviews at Dusseldorf city center. 20 respondents were available in total. Some
responders neglected to answer all questions, and multiple answers were applied to some, so the total number
of each answer is not always 20. There are multiple valuable findings from this result.
Firstly, the basic characteristics of respondents. It got 20 individuals, ranging from the 20s to older
than the 70s (Q1), and 19 responders are business persons (including 2 self-employees) (Q2). Their working
sectors are widely ranged, as a nature of NRW business environment, manufacturing is the biggest sector
with 11 people, others are service sectors: 3 from trading companies, and 1 from consultant, medicine, airport,
ICT and education (Q3). 15 are from Japanese companies and 4 are from non-Japanese companies (Q4). 8
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of their offices have the function as a European headquarter or European integrated office, 5 are sales and
marketing office, and 3 are R&D facility (multiple choice applicable) (Q5).
Secondly, their behavioral characteristics. The yearly frequencies of returning to Japan from NRW:
7 are once a year, 9 are twice, 3 are three times, and 1 is more than ten times (Q6). Their usual destination
airports in Japan are: 14 at Tokyo Haneda or Narita, 3 at Osaka, 1 at Nagoya, 1 at Sendai, and 1 at Fukuoka
(Q7). When they travel between NRW and Japan other than Dusseldorf airport, they use: Frankfurt airport 8,
Helsinki 3, Paris 3, Munich 1, and 6 people always use Dusseldorf airport (Q12). 16 of respondents use
Dusseldorf airport frequently to travel to intra-Europe destinations (Q13). 5 people direct to their office even
after they arrived at Dusseldorf or Tokyo by flight, 1 does sometimes, and 9 do not (Q14).
Thirdly, the customer reviews of the hub-bypass flight. In terms of travel time, compared to nonhub-bypass flight,10 feel very comfortable with the flight, 4 feel moderately comfortable, 4 are not really,
and 1 feel not comfortable at all. Asking what makes you feel convenient other than travel time: less risk of
delay 8, less lost-baggage risk 5, easier for child-care user 2, less congestion at Dusseldorf airport 2, and
Dusseldorf is closer to their place 4. Through a street interview, one person answered that he always has
large luggage, thus Dusseldorf airport is easier because he can go there by taxi. Moreover, some respondents
mentioned that long-term business stayers in NRW need to attend an airport when new business visitors
from Japan who are not accustomed to local transport or local language, arrive in Germany. During that time,
long-stayers cannot engage in their own work. I also asked about inconvenient parts of the flight: 5 say it
only uses distant Narita not near Haneda airport from the Tokyo CBD, 5 say there is no direct flight to their
local airport, 2 say the air ticket is too expensive, and 1 says there is no first-class seat (Q10). They answered
the question “which flight do you prefer, Dusseldorf - Narita or Frankfurt – Haneda?”: 15 say Dusseldorf –
Narita, 2 say Frankfurt – Haneda, while 3 like neither of routes (Q11).
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Fig. 5.4 Questionnaire results
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Source: Author (2020)

5.4

Expert Interviews

The following expert interviews are designed to qualitatively analyze how the Dusseldorf – Tokyo hubbypass flight affects accessibility improvement and relocation of Japanese companies to NRW. Three experts
from different organizations kindly accepted offers of interviews. ANA was chosen as the operator of the
route. The Japanese chamber of commerce in Dusseldorf represents the Japanese business in NRW. Lastly,
JETRO was interviewed as a facilitator of Japanese TNCs’ relocation to NRW.

5.4.1 All Nippon Airways (ANA)
I had a meeting with Ms. Kumiko Miwa, who is the sales & marketing staff at All Nippon Airways (ANA)
in charge of German routes including Dusseldorf – Tokyo/Narita route. Ms. Miwa has been at the German
office since before the inauguration of the hub-bypass flight; therefore, she is familiar with it from the
beginning. It was intended to ask the details of the inauguration, roles of the airline to the business sector and
the regional economy, as well as the situation of the corona pandemic. Due to the confidential information
treatment, basically quantitative data was not available.
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Regarding the details of commencing the Dusseldorf – Tokyo flight, Ms. Miwa mentions there were
huge requests from the Japanese business and institutions in NRW as well as local governments including
Dusseldorf airport before the inauguration. Despite such large demands, the airline had a fear of opening a
new destination route because they were afraid of not being able to fulfill supplied seats. At that time, the
major operator at Dusseldorf airport was Air Berlin which was neither a member of Star Alliance nor a
partner of ANA, therefore ANA could not connect to other destinations at Dusseldorf airport as a hub4. Other
ANA’s German destinations of Frankfurt and Munich are hub airports of partner airline Lufthansa. Hence,
many customers heading to other destinations can also connect the flights, but basically none at Dusseldorf
airport initially. Then, ANA introduced B787 which is a smaller and more efficient twinjet than other ANA’s
existing long-haul aircraft such as B747 and B777. Ms. Miwa affirmed that B787 was the decisive factor to
finally determine the commencement of a new Dusseldorf route.
ANA could open the new route in 2014 with one daily flight, however, it was not easy-going. In the
beginning, the load factor was not as high as it is today (before the corona), and they even had to reduce some
flights weekly in the low demand season in winter. Actually, many Japanese companies did not recognize
the existence of flight at that time. So, ANA directly contacted the companies whose employees often travel
between NRW and Japan to ask for the use of the flight. Then, many companies started using the direct flight.
Also, until then, some companies had an office in NRW but some visitors from Tokyo to Europe skipped the
office in NRW. But with the direct flight, many such business trippers started to visit NRW as well during
their series of trips in Europe. Moreover, with the joint venture with Lufthansa, ANA carried out a campaign
to promote not only Japanese users but also German users. Likewise, they needed to cultivate new demand.
Eventually, the load factor was improved, then the airline upgraded their operating aircraft from B787-8 to
B787-9 which is one size larger. The codeshare flights with Germanwings/Eurowings (a subsidiary of
Lufthansa) which entered hub operation from 2014 autumn also helps ANA to have more passengers by
gaining connection flights from Dusseldorf to other European cities. In recent years, there were some
occasions that the seats had no vacancy. While, the majority of ANA’s Frankfurt and Munich flights
passengers transfer at both airports (approximately 70%), the Dusseldorf flight is characterized to have more
origin/destination (end-trip) passengers than transfer. Also, the ratio of Japanese passengers is higher than
other German routes, but German users are also increasing in recent years.
The belly freight is also carried by the belly cargo section of aircraft. Standard passenger B787-8
type can carry up to 14.9 tons of belly cargo (IAG Cargo, 2020). According to ANA, main products bound
for Tokyo are salmon from Nordic countries, paprika and medicine from the Benelux countries, and industrial
products to Germany. On the other hand, the main products bound for Dusseldorf are industrial products such
as electric parts and automobile parts which are mostly delivered within NRW. The flight contributes to the
speedy international logistics service.

4

Germanwings (a subsidiary of Eurowings, integrated into Eurowings at the end) had operated a handful of
flights beforehand. Unexpectedly later on, Air Berlin withdrew from Dusseldorf, then Germanwings
assigned Dusseldorf as its hub airport.
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Ms. Miwa agreed that the flight assists the people and companies which travel between the two areas.
She emphasized that it is more convenient than in previous days when many people used a bus operated by
ANA from Frankfurt airport to Dusseldorf CBD which took three hours. As mentioned, the flight cultivated
new demand, both business and tourism. It is now an ideal terminal for Japanese tourists visiting Benelux
countries and Germany. Some companies, especially small companies in recent years, evaluate relocation
sites based on whether candidate cities or regions have a direct flight from Japan or not, and NRW now can
be a favorable option. Also, many short-term business persons can easily visit NRW. The direct flight reduces
travel time and many risks (delay, sudden cancellation) than transit at Frankfurt airport. This is especially
helpful when short term business travelers visit the office in NRW because usually in that case, long-term
stayers in NRW need to attend the airport. Obviously, Dusseldorf airport is closer to NRW, and it can improve
their productivity.
Because of the Corona turmoil, the hub-bypass route is currently canceled since 2020 spring.
Although many Japanese companies in NRW still intend to remain in NRW, it is uncertain when travelers
come back to the air, and so does the route.

5.4.2 The Japanese Chamber of Commerce at Dusseldorf (JIHK)
I conducted an interview with Mr. Hiroyuki Mori, who is the secretary general of the Japanese Chamber of
Commerce and Industries at Dusseldorf (JIHK) which organizes Japanese companies located in NRW, in
order to hear the perspective of the business side for the hub-bypass flight. It aims to ask the influence of
hub-bypass on accessibility as well as the impact on Japanese business in NRW.
At first, Mr. Mori stated that the hub-bypass flight does have positive influences on Japanese
companies in NRW as well as the regional economy. He pointed out that the existence of the hub-bypass
flight is their sales message to advertise Japanese companies to relocate their office in NRW. In fact, he
claims that Japanese firms in the state are constantly increasing these years. It is favored by Japanese business
persons that Dusseldorf airport is a compact airport than Frankfurt airport so it is more user-friendly. Also, it
is the third biggest airport in Germany, so it is convenient to travel intra-Europe flights. During the bubble
economy in Japan from the late 1980s till the early 1990s, there were 700 member companies5. After the
burst of the bubble economy in the early 1990s in Japan, the number of member companies decreased.
Around 2000, NRW regained Japanese companies, but the financial crisis in 2008 dispersed them again.
Almost 600 of Japanese firms are located in this state in the present, and an increasing number of small and
medium companies is a recent trend.
Another trend is that Japanese companies merge local German companies as friendly acquisitions.
Because of the aging trend in Germany, some small family business manufacturers with a lack of successors
are willing to be acquired. In that case, the capital is poured from Japanese firms and stimulates local business,

5

In early 1990s, there was also a direct flight to Dusseldorf.
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but their business management is continuously done by local managers. The acquisition includes big
companies to small businesses which wouldn’t show up in the media.
According to Mr. Mori, the flight has fair amounts of passengers especially for business class which
is a lucrative sector for the airline. This indicates that there are high demands of business persons on this
route. This proves that there are enough demands to sustain the route.
In the meantime, he worried about the circumstance of COVID-19 to the businesses and the hubbypass route. As of the meeting date, ANA suspended the flight and the resumed date was yet to be announced
(ANA, 2020). However, he provided me the information of Japan External Trade Organization (JETRO) that
90% of Japanese companies intend to stay their business in NRW or rather expand in the future (JETRO,
2020; see next section). He expects that the stagnation will not last so long if the ultimate solution will be
found such as vaccines. Rather he worried about the “after COVID-19 situation.” Even after the COVID-19
turmoil being solved completely, people may realize the convenience of tele-communication and keep using
it. Then, people might refrain from going on business trips. It will not wipe out all business trips, but people
might be more selective about going out. We need to keep observing carefully how COVID-19 affects the
aviation industry and economic activities.
Through the interview, the researcher could get the evaluation for the hub-bypass route and concern
for the COVID-19 from the Chamber of commerce as an organizer of Japanese businesses in NRW.

5.4.3 Japan External Trade Organization in Dusseldorf (JETRO)
JETRO, or the Japan External Trade Organization is a government-related organization that works to promote
mutual trade and investment between Japan and the rest of the world (JETRO, 2020). It has 76 offices in 55
countries, and it is also located in Germany. Mr. Koba took charge of the meeting with the researcher.
He at first points out that the existence of Dusseldorf airport is a key factor for Japanese companies
to locate at Dusseldorf or NRW. Dusseldorf airport is located very close to Dusseldorf city connected by rails
so it is very accessible to the airport. Moreover, Dusseldorf airport is the regional hub airport in Europe with
high network connectivity, so it is accessible to other European cities. As a result, many Japanese companies
put their European headquarters or integration office in NRW, especially Dusseldorf.
Mr. Koba suggests that it is less likely that the hub-bypass flight directly affects the location of
Japanese companies in NRW so far. Many of Japanese companies are already located in Germany,
particularly, most Japanese major manufacturers are in the country. However, he claims that indirectly it can
influence relocation by supporting businesses and their life of long-stay visitors. At first, productivity of
business can be improved by non-stop flight. Same as the user survey (5.3), he points out that business
persons can have more time to work. Particularly, the flight leaving Dusseldorf airport departs at 8pm, the
business user can work at their office until the flight, so it is more productive. Moreover, workers can more
flexibly arrange business trips between Japan. He told me that short business trip travelers from Japan often
visit several places in Europe at once. With the existence of the non-stop flight, travelers can arrange NRW
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as the first or final destination of their trip which leads to longer stay at the place. These are beneficial from
the business perspective.
Regarding their life side, long-term visitors can feel easier to go back to Japan for personal reasons
or their family or friends can come to NRW to visit easily with higher accessibility. The hub-bypass helps to
reduce transport time as well as psychological distance, as he described. He assumed this is partly why the
Japanese population is increasing in NRW after the inauguration of 2014. This leads to higher satisfaction of
living in the place, and ultimately, a better business environment to locate their base.
With regards to COVID-19 crisis, JETRO has made a survey against existing Japanese firms which
reveals that 90% of Japanese companies plan to stay their business in NRW or rather expand in the future
(JETRO, 2020). He notes that still it is unclear to foresee the prospect of the companies, but he also stresses
the importance of branch offices in the market foreign region. Therefore, so far it is hard to consider that the
existing companies in NRW withdraw all of the sudden.

5.5

Economic impact analysis

Economic impact caused by air transportation is divided into four different categories: direct impact, indirect
impact, induced impact, and catalytic impact (see section 2.3). This paper confirmed the catalytic economic
impact to understand how hub-bypass facilitates businesses other than airline industries in the regional
economy. The catalytic economic impact caused by air transportation is composed of the four elements:
investment, trade, productivity, and tourism. In this section, trade is described by the trade amount between
NRW state and Japan; investment is the FDI between NRW state and Japan, and the number of Japanese
firms in NRW; and productivity is the accessibility as already computed in section 5.2. Impact on tourism
should be described by the number of visitors from Japan to NRW, however it is impossible to calculate the
figure only focusing on NRW inflow because basically travelers move freely by trains or vehicle, sometimes
by walk. Because of traceability, tourism is omitted here. Additionally, the Japanese population in the state
is added because the population in the place contributes to the consumption in the local area which enhances
the local consumption. The dataset is extracted from the publication of the Consulate General of Japan in
Dusseldorf and the Japanese government, NRW. INVEST, and JETRO.
1) Investment
This part examines the characteristics of Japanese firms in NRW, and also compares the number of Japanese
companies in NRW before and after the hub-bypass flight start, with the reference of other cities as well.
Likewise, the amount of FDI flow between NRW and Japan is examined, to understand how the investment
attitude has been changed by the hub-bypass.
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Fig. 5.5 Japanese firms in NRW

Fig. 5.6 FDI from Japan to NRW

Source: Japanese Ministry of Foreign Affair (2020)

Source: Japanese Ministry of Foreign Affair (2020)

Investment can be described by the number of Japanese firms in NRW (figure 5.5). Originally, investment
in NRW (especially Dusseldorf) from Japan was large. 502 companies were stationed during the Japanese
bubble economy in 1991. Since 2010, the number of Japanese companies in NRW has been growing, and
keeps updating the record number in recent years (JIHK, n.d.). This includes 2014 when the direct flight
between Dusseldorf and Tokyo started. Compared between 2013 and 2018, the number of Japanese
companies in the state increased by (+68) 12%, and inward FDI amount from Japan to NRW increased by
17% (Figure 5.6). The increasing investment from Japan is mainly for the purpose of acquiring next
generation businesses and brands, expanding to the European market and create new business, acquiring
existing platform in Europe (MUFJ, 2017).
Fig. 5.7 Location of Japanese firms in NRW (2017)

Source: Consulate General of Japan in Dusseldorf (2018)

Fig. 5.8 Japanese firms in NRW by industries (2017)

Source: Consulate General of Japan in Dusseldorf (2018)

The Japanese companies are located at various cities and towns in the state, but mainly agglomerated
at Dusseldorf accounting for 64% (figure 5.7). As the characteristics of NRW (see section 4.3), the
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manufacturing sector occupies 38% at the top, with the agglomerations of automobile sector (including autoparts suppliers), chemical/pharmacy sector, and device engineering sector in particular in NRW (MUFJ,
2017). Subsequently, retailing/trading industry of 22%, and hotel/restaurant, logistics, IT followed in 2017
(Fig 5.8). It is characterized that there are many Japanese manufacturing industries as it accords to the
industrial nature in NRW.
Fig. 5.9 Japanese TNC’s office sector in NRW

Regarding the office sector of Japanese
companies in NRW (figure 5.9), it is composed of
sales/marketing 54%, purchasing 5%, manufacturing 6%,
R&D 3%6 and others 32% (Japanese Government, 2015).
In the case of manufacturing sector which is a majority
of the Japanese industries in NRW, the nonmanufacturing functions such as sales and service offices,
regional headquarters, and R&D facilities account for
88%. 60% of Japanese offices in NRW have the function
of European regional headquarter/integration offices
(NRW.INVEST, 2017). They often carry out cross-

Source: Japanese Ministry of Foreign Affair (2020)

border transactions from the base of NRW. Geographic

location and accessibility to other European cities are preferred by Japanese TNCs. Comparing to other
destinations of Japanese investment, NRW has the following features: very few manufacturing bases (NRW
vs others: 6% vs 50%), very fewer R&D bases (3% vs 11%), excessively more regional integration offices
(60% vs 14%) (JETRO, 2020). According to JETRO (2020), the Japanese companies located in Germany
place particular importance on the following location factors: market size / growth potential, stable political
/ social conditions, and agglomeration of customer (delivery destination) companies, accessibility to the high
technology of local companies and universities, and high-quality infrastructure.
Moreover, it is noticeable that there are several high knowledge-based service sectors, so-called
quaternary industries, though the ratio is relatively low in total Japanese companies in NRW (NRW.INVEST,
2017). Mainly, they provide service to Japanese companies located in the state. Japanese mega-banks locate
their office in Dusseldorf, notably Mitsubishi UFJ bank (NO.1 bank) and Mizuho bank (NO.3 bank) put their
German head office there, instead of Frankfurt which is well-known for German financial capital. Also,
several consulting and law firms are located in NRW. They are indispensable service providers for other
Japanese firms in NRW.
According to NRW.INVEST (2020) which is the state governed agency supporting investment from
all over the world to NRW, more than 20,000 foreign companies are located in NRW generating more than
1 million jobs. Among them, 40,000 jobs are created by Japanese TNCs (NRW.INVEST, 2018). FDI

6

R&D activities by non-R&D bases are not included. The majority of the companies engage in business to
business (B2B) business models. According to JETRO, joint research has been done frequently with other
institutions such as local universities or companies which are not included in this figure
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stimulates the economic development of the host region, creates jobs, and thus enhances the competitiveness
of it (Mondal, 2012), and same to NRW.
2) Trade

Fig. 5.10 Export from NRW to Japan

Trade can be verified by the export amount from NRW to
Japan as figure 5.13 demonstrates. Exports from NRW to
Japan in 2018 amounted to 2 billion euros (NRW.INVEST,
2020). ANA started the non-stop service from March 30,
2014, so a comparison is made between 2012 (before the
service) and 2018 (the latest figure) (figure 5.10). As a result,
a 14% increase in export amount was confirmed. Chemical
products (22.2%), machinery (21.7%), pharmaceuticals
(18.9%), data processing machinery, electrical and optical
products (9.8%), and electrical equipment (6.7%) are mainly
exported from NRW to Japan.

Source: Japanese Ministry of Foreign Affair (2020)

3) Population

Fig. 5.11 Japanese population in NRW

The Japanese population in NRW state is steadily increasing
especially after the introduction of the new hub-bypass flight
in the state. The population grew by 20% compared between
2013 and 2017 (figure 5.11). Population data here has two
implications: showing the settlement of investment and
consumption in the local economy linking to the
improvement of local consumption.
Firstly, this figure presents the settlement of
investment from Japan since a new office in a place entails
population growth. 47% of the population are engaged in
private companies. Therefore, the result supplements the

Source: Japanese Ministry of Foreign Affair (2020)

result of the steady investment increase from Japan.
Secondly, the population growth by foreign visitors indicates the growth of consumption in the
local (Gløersen et al., 2016). When people live in a new land, of course, they need to consume products to
live. This directly impacts the improvement of local consumption. Long term travelers often entail his/her
spouse and children, so it can be increased. The consumption increment by the Japanese business people
cannot be fully calculated because there are many temporary visitors who are temporarily engaged in jobs
as a short business trip.
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6. Analysis
In the line of the given research questions and finding in chapter 5, this chapter analyzes how does the hubbypass flight actually impact on the regional businesses and economy, based on the original research question.
The author hypothesized that it has positive impacts on the Japanese companies operating in NRW, and
trickles down to the regional economy. Based on the first main question, section 6.1 clarifies the trend of air
transport network, especially hub-bypass. The second main part, in section 6.2, questions what are the
impacts of the hub-bypass on the NRW regional economy.

6.1 Air Network
This part attempts to answer the first main question of "how has the air transport network been developed so
far?", especially regarding hub-bypass flights. Then section 6.1.1 accords "how is the current trend of the air
transport network?", 6.1.2 is "why has the hub-bypass been developed in the airline industry?" and 6.1.3 is
"How has the network at Dusseldorf airport been changed?" The goal is to understand the global trend of air
transport network and how it applies to the situation at Dusseldorf airport.

6.1.1 Global trend of air transport network and hub-bypass
This section scrutinizes the global and local trend of air transport network with empirical and secondary data,
in order to answer the sub-question of “how is the current trend of air transport network?” Previously, we
have seen that H&S system is the dominant strategy taken by airlines in the world. Compared to the previous
situation, how has it changed? The situation differs to some extent by regions and countries, nevertheless, we
can observe four big trends in the intercontinental flights market in general.
1) Surge of air traffic and hub-bypass routes
This part looks into the trends of the air transport network so far. Air transport of both passenger and cargo
market has grown constantly since the end of the world war (figure 6.1), yet it is anticipated to experience
the dynamic global plummets after 2020 by COVID-19 (IATA, 2020b).
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Fig. 6.1 Growth of air passenger and freight demands

Source: IATA (2019c)

As already mentioned in section 1.3, a number of scholars have already studied the air network
especially H&S. The first prototype H&S system was introduced by Delta Airlines in 1955 at the hub of
Atlanta which is currently the busiest hub airport in the world (Delta, 2013). The development of aircraft and
deregulation made H&S network system popular in the aviation industry both in passenger and cargo utilities.
Fig. 6.2 Connectivity growth since 1998 between city-pairs

Major -Major

Major-Secondary
(Hub-bypass)

Secondary-Secondary

Source: Airbus (2019)
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Three basic trends are confirmed today. First trend is the constant increase of major hub city-pairs
flights (Airbus, 2019) (figure 6.2). The examples are New York – London, Amsterdam – Beijing, or Tokyo
- Los Angeles, connecting major hub and major hub. Due to the nature of high demand and limited airport
slots at mega hub airports, they are mostly connected with high capacity widebody jets such as A380, B747400 or B777. The second trend is surgent of major hub – small/secondary hub city-pair which bypasses
congested major hub airports at one side. This is the case of hub-bypass flights. The examples are Tokyo –
Dusseldorf, Frankfurt – Austin, or Los Angeles – Shenyang. It can capture niche demand between these pairs.
The third observation is the stagnating pair of two different small hubs, which is defined as P2P. This pair
pattern is mostly available at short or medium-haul flights with narrow-body aircraft such as B737 or A320,
for example, Eindhoven – Kraków. P2P works well with short or medium-haul flights. Whereas,
intercontinental flight is technically hard to be operated with narrow-body jets, and it is mostly unavailable
due to insufficient demand to fulfill the seats of mid-size jets (IATA, 2011).
The results of 5.1 Air network analysis also tells that non-stop intercontinental flights are emerging
from regional airports bypassing major hub airports. It is characterized by the connection between middle
size and large size cities pair, which shows the constant increase in supply in recent years (figure 6.2, MajorSecondary city-pair). Strategically, national airlines converge their intercontinental flights (except Europe North Africa routes) into one or two specific dominant hub airports (more in the US). For example, Lufthansa
for Frankfurt airport and Munich airport. This is because conversion is the most important supply to feed
their hub operation efficiently (Rodrigue, 2013).
2) Increasing number of global hub airports and dispersion
In the last two decades, many regional hub airports have been upgraded to global hub or mega hub airports,
allowing us to have more options to connect our flights. For example in East Asia in the 1990s, Tokyo/Narita
airport could enjoy the dominant position of transpacific routes monopolizing the connection flights between
Asia and Americas, due to its geographically suitable location between the two continents. Most of the major
city airports in other Asian nations were underdeveloped and not enough to be regarded as global hubs until
the 1990s (Sakai, 2010). However, around 2000, many giant Asian airports were constructed with
sophisticated infrastructure, for instance, Hong Kong airport in 1998, Shanghai/Pudong airport in 1999, and
Seoul/Incheon airport in 2001. Along with the development of their national economy and air travel demand,
each Asian airline expands its network domestically and internationally, resulting in global mega hub airports
(Inai, 2017). As a result, the presence of Tokyo/Narita airport as a global hub has sunk relatively. Likewise,
London/Heathrow, Amsterdam Schiphol, Frankfurt, Paris/Charles-de-Gaulle airports traditionally had a
strong presence as mega hub airports in the European region. However, a rapid growth of connectivity is
confirmed in recent years at other smaller airports such as Munich, Helsinki, Warsaw, etc. which also
relatively diminishes such European conventional mega-hub presence (ACI, 2019) (Figure 6.3). ACI reported
that the growth in air connectivity in Europe in 2016 largely attributed to the growth at smaller hubs and
other mid-sized airports. Moreover, Middle East airports are suddenly gaining overwhelming hub importance
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since the 2000s. Consequently, the domination of mega-hub presence at certain hub airports has been
diminished, while emerging hub airports have spread all over the continents (Mayerowitz, 2013).
Fig. 6.3 European hubs

Source: ACI (2019)

3) Hub airports as origin or destination
The increasing number of global hub airports does not imply that it deteriorates traditional hub airports.
Rather they are also increasing new routes and connectivity. For example, Amsterdam airport had 269 routes
in 2006 (Schiphol Group, 2006), and 332 in 2019 (Schiphol Group, 2019). Rather emergent trends at many
hub airports are the increasing ratio of O&D rate. The O&D rate indicates the percentage of passengers who
do not transit flight at the given airport (airport as origin or destination of his/her trip). This implies that
many people use non-stop flights and use the airport not to connect their flight but to simply depart or arrive
at. For example, the O&D rate of Amsterdam Schiphol airport increased from 59% in 2012 to 63% in 2017,
and the same trend at London/Heathrow and Seoul/Inchon (figure 6.4).
Fig. 6.4 O&D rate at major hub airports

Source: Amsterdam Schiphol Airport (2019), Heathrow (2020), Seoul Incheon Airport (2020)

Considering the Dusseldorf – Narita flight, though Tokyo/Narita is regarded as a global hub airport, the
transit rate at Narita is only 14% in January 2019. That means the rest of 86% of passengers get off at Narita
as a destination. Naturally, most mega-hub airports are located in the region where there is a great amount of
demand. For example, the greater Tokyo metropolitan area where the catchment area of Tokyo/Narita airport
has 38 million population. With such sufficient and growing air travel demand, the function of each mega-
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hub airport is transferring from hub airport to merely origin or destination airport. And they can still
sustainably accommodate the high connectivity of flights.
4) Aftereffect of COVID-19
COVID-19 has challenged the airline industry, and it is almost for sure that the negative impact immensely
exceeds the aftereffect of September 11 in 2001 and the 2008 financial crisis. Many domestic and
international flights are catastrophically cancelled, and the hub-bypass flights are major victims. Even flights
between major cities are suspended or slashed down to less than half, thus obviously long-haul hub-bypasses
connecting to regional airports are clearly wiped out. The impact of COVID-19 to the future of the aviation
industry is further argued in section 6.2.4.
In conclusion, the increase of hub-bypassing (major – secondary hubs connection) is one notable trend in air
transport network. Likewise, major – major hubs connections are also growing rapidly, but secondary –
secondary hubs pairs are still stagnating. The number of hub airports is constantly increasing but the function
as a hub is eventually fading as the importance of non-stop flight increases. Meanwhile, the erupt of COVID19 is threading hub-bypasses and the aviation industries itself.

6.1.2 Key factors to facilitate hub-bypass network
This section answers the question: “why has the hub-bypass been developed in the airline industry?”. It can
be divided into four dimensions for the trend: economics, technology, infrastructure, and politics.
1) Economic/business dimension
The economic aspect has a significant impact on the hub-bypass trend, and this part includes macroeconomy,
consumer, and airlines’ business strategy. Considering macroeconomy, the evolving global economy both in
developed and developing countries has a great impact caused by increasing air travel demand. And as the
number of air travelers grows, obviously demand between city-pairs also grows. Global trade amount
demonstrates a constant increase in the world economy (WTO, 2019), representing the increase of
international transactions. This directly impacts the increment of air business demand. The growth rate in
developing countries is eminent, especially since around the 1990s many emergent economies stood out in
their steep economic growth such as the Asian four tigers, BRICs, emergent EU states (WTO, 2019). As a
result, for example in China, many emergent provincial cities opened hub-bypass flights to Los Angeles in
recent years (Appendix I). Another air travel demand is characterized by leisure use. Same as the global trade,
tourism demand does not stop growing (UNWTO, 2011). The recent emergence of LCCs enables the
availability of inexpensive air tickets which have boosted further cost-sensitive tourism demand.
The orientation of users also links to air travel demand. According to the section 5.3 user survey,
most travelers between Dusseldorf and Tokyo opt to use hub-bypass flights rather than indirect flights via
Frankfurt or other hub airports. They benefit from better accessibility as well as lower incidental risk such as
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lost-baggage or misconnection of flight. Moreover, the chief of JIHK pointed out that there were many
requests to open a direct flight from Japanese firms in NRW before the inauguration of the hub-bypass flight.
The time-sensitive propensity is particularly prominent for business travelers than tourists or students, VFR
(visiting friends and relatives) who are more likely to weigh cost than time (Pantelescu, 2011). Therefore,
the demand for hub-bypass flight will be higher for high business demand city-pairs like Dusseldorf – Tokyo
and Singapore routes than leisure demand routes.
As a supplier of air service, we cannot forget the business strategy of operating airlines.
Collaboration and alliance between airlines encourage hub-bypass. The strategy of airlines can be changed
by the orientation of customers, industrial trend, alliance, competitors, partner airlines, external economy,
etc. Typically, alliance and joint venture systems push forward airlines to open new hub-bypass routes
(Morita, 2019). Currently, three major airline alliances dominate the industry: Star Alliance, Skyteam, and
Oneworld. With the case of DUS - NRT route, the operating carrier of ANA belongs to Star Alliance, and so
does Lufthansa. As we have seen in section 5.4.1, ANA and Lufthansa signed a joint venture agreement
together. This route is codeshare with Lufthansa; therefore, Lufthansa can also sell the seats with the name
of Lufthansa. Moreover, Dusseldorf airport is a regional hub of Eurowings of which Lufthansa owns, so
regional Eurowings flights from Dusseldorf are codeshare with ANA as well. Consequently, in spite of hubbypass, actually 32% of the ANA passengers from Tokyo connect flights at Dusseldorf as a hub airport
(Dusseldorf airport, 2020). Also, with the joint venture, the airlines can disclose their confidential information
to each other, so they can carry out marketing together (ANA, 2013). In this way, ANA can minimize the
risk of establishing a new route to such a premature market. Meanwhile, Japan Airline (JAL), which is the
competitor of ANA, is harder to operate hub-bypass flight at other German cities because JAL does not have
a partner carrier in Germany at this moment. Presumably, Lufthansa is demotivated to operate hub-bypass
flights from non-hub airports like Dusseldorf. That is because Lufthansa strategically has centralized its
intercontinental flights at Frankfurt and Munich to enhance hub function at both hub 7 . Therefore, for
Lufthansa, codeshare with ANA is the best strategic option. Hence, airline alliance also helps airlines to start
new routes, though the development of worldwide airline alliances is relatively recent phenomena since
1990s.
2) Technological dimension
Technological development is a key driver to the advent and foster hub-bypass network (AviationFact.eu,
2016). Hub-bypass can be considered as one type of innovation in the aviation industry resulting from
advanced technology. Before the middle of the 1980s, aircraft were permitted to fly intercontinental flight
only for those which were equipped with 3 or more engines. They cost more in terms of maintenance cost
and fuel-efficiency, but more reliable (Bowen, 2010). This was because jet engines at the early times were
not sufficiently trustworthy due to recurrent engine failures during flight. Thus, it is regulated by “Extended-

7

Lufthansa used to put an international mega hub function at Frankfurt only, but due to the high demand, it
currently adopts dual hub strategy by adding Munich.
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range Twin-engine Operational Performance Standards (ETOPS)” which forbids flying to certain areas with
twin-engine aircraft (see section 4.1). It started from ETOPS-60 which stands for allowing only to fly the
area in which the twin-jet can find a divert destination within 60 minutes if there is something wrong with an
engine (figure 6.5). Therefore, previously twinjet institutionally could not fly intercontinental routes because
the number of alternatives to divert destinations are limited in the Atlantic, Pacific, Indian Oceans or even
Siberia region. As the performance and trustworthiness of jet engines have been improved, ETOPS rules
eventually upgraded to 90 minutes, 120 minutes, and so on. Finally, this expanded to ETOPS-1808 in 1988
and this is distinctive because a 3 hours radius is enough to cover most transcontinental routes (still there are
some restrictions of routes). It was the transatlantic route which prospered from the ETOPS-180 rule at first
because at the time the twin-engine aircraft types capable of flying long-haul flight were limited, but the
distance between America and Eurasia continents is close enough to be bridged by these aircraft (Loh, 2019).
Fig. 6.5 ETOPS

Source: FAA (2020)

Therefore, smaller twin-jet such as B757 (7,250 km range) gradually entered into services in niche and thin
transatlantic route markets between the East Coast and West Europe such as Newark – Hamburg/Belfast or
Boston – Amsterdam bypassing major hubs at one side (Eden, 2008). Subsequent twin-jets such as B767,
B777, and A330 have also cultivated a hub-bypass market.
Another evolution was made by more efficient twin-jet B787 and A330NEO appearing in the market
around 2010 with the capacity of around 250 passengers and 13,000km range, approximately. B7879 is
categorized in a middle size jet same as older B767, and it can reduce 20% fuel consumption compared to
B767 (or 33% more efficient than 4 engines B747-400) (Graver & Rutherford, 2018) . IATA (2019a)

8

Later on, ETOPS is available up to 370 minutes rules.

9

Considering B787-8 versus B767-300ER at the transatlantic route
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describes that the number of global air connections is increasing as aircraft operating costs decrease year by
year. Thanks to their long-range capability, they are big hits in niche transpacific and transeurasian, and
further transatlantic routes such as Tokyo – San Diego and San Jose (US) for transpacific routes or Warsaw
– Seoul for transeurasian routes. Actually, ANA gave birth to the Dusseldorf - Tokyo route with B787,
asserting that precedent larger fleet could not achieve it (see section 5.4.1).
In the near future, another hub-bypass growth is anticipated by A321XLR which is the derivative of
narrow-body (single-aisle) A320NEO series and planned to be delivered after 2023 (Engel, 2019). It has 180200 seats on average similar to B757 while reducing 20% fuel mileage, and downsized by B787. The range
is 8,700 km which is not enough to cover Pacific or Eurasian routes, but best suited in transatlantic flights
(including the US West Coast region partly). Not only it can be a successor of B757 in the Atlantic market,
but also cultivates new hub-bypass routes in the market. LCCs like JetBlue which is adept at hub-pass and
P2P network, implies to enter into niche transatlantic markets (Miller, 2019).
3) Infrastructure
Insufficient infrastructure at major hub airports against developing demand also let airlines bypass those hubs
(Hind, 2014). Lack of slots caused by shortages of runways or terminals capacities are typical major
constraints at mega airports. London Heathrow airport (LHR) is a notorious case. In spite of the growing
demand from/to London, the airport serves only two runways restricting slots for airlines (Bowler, 2016).
Already it reached the maximum limit, so even one slot at the airport gets premiere and it is often transacted
with a high value between airlines. The slots are mostly limited to lucrative international routes. Therefore,
relatively few domestic flights are connected at LHR against demand, and a domestic hub function is
insufficient. As a result, hub-bypass intercontinental flights have deviated around the UK including
Manchester (see Appendix I), Birmingham, Glasgow, Edinburgh, and other London secondary airports.
Likewise, airport slot shortage happens chronically at major city airports such as Amsterdam, Frankfurt,
Tokyo/Haneda, New York/JFK, Los Angeles, and so on.
4) Political dimension
The role played by politics and institutions is not negligible because air transport is strongly relevant to local
and national economy. Intercontinental flights concern diplomatic involvement and negotiation. As a matter
of fact, the ANA hub-bypass flight at Dusseldorf also got high expectancy for opening it from local political
institutions (see section 5.4.1). The Dusseldorf airport company, as a governmental entity, has supported the
inauguration and long-term operations.
As we have seen in section 4.1, air transport is traditionally protected by a national government.
When the air travel market was unripe, even domestic routes needed governmental permission which
impeded free operation, and no need to say international routes (Keith, 2016). Some national governments
strategically converge any long-haul flight to certain airports. For example, the South Korean Government
institutionally limits intercontinental flights only at Seoul/Incheon airport, but not at Busan or any other
airports despite some requests from non-Korean carriers (CAPA, 2015). Open sky agreements, so-called sky
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liberalization, are adopted among matured countries which allow airlines to open new routes from any (or
still limited) airport to any destination without governmental authorization. For instance, after the open sky
agreement signed between the US and Canada in the 1990s, people in Washington D.C. who want to travel
to Montreal or Toronto no longer need to fly through major hubs such as Detroit or Pittsburgh (Kasarda &
Lindsay, 2011). Hence, the liberalization can promote hub-bypass according to the demand.
Another involvement is the political decision or luring activity to open a new hub-bypass flight. For
example, when Northwest Airlines inaugurated Tokyo/Narita - Portland (Oregon) route, Portland
International Airport under the Portland municipality actively involved and subsidized the airline to lure a
new flight seeking new visitors and business from Japan (Read, 2009).
To sum up, not a single factor leads to the proliferation of hub-bypasses, rather economic, technological,
infrastructure, and political dimensions altogether as multiple factors are influencing the hub-bypass flights.
It can be observed that especially technological development contributes to it hugely.
Fig. 6.6 Key drivers for the growth of hub-bypass

Source: Author (2020)

6.1.3 Hub-bypass at Dusseldorf airport
This part looks into “how has the network at Dusseldorf airport been changed?”, considering the situation
before and after the development of hub-bypass routes. To begin with, Dusseldorf International Airport
(IATA code: DUS, ICAO code: EDDL) is located in NRW state, 7km far from the Dusseldorf CBD. It has
two runways serving 45 slots (takeoff and landing) per hour (Adler & Yazhemsky, 2016). The airport is
fundamental for the Rhine Ruhr area and NRW to provide air accessibility, despite several other competitive
airports in the state such as Cologne/Bonn, Weeze, and Dortmund airports. Especially Cologne/Bonn airport
outperforms DUS in terms of cargo volume serving a hub of the American mega air cargo carrier, United
Parcel Service (UPS). But as for the passenger sector, DUS ranks top in NRW dealing with 25.5 million
passengers in 2019, with the connectivity of 190 destinations mainly in Europe (DUS, 2020).
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Fig. 6.7 Air view of Dusseldorf International Airport (DUS)

Source: Google map (2020)

As the main airport in the economically largest state in Germany, DUS serves the third largest
passenger volume in Germany next to Munich airport (DUS, 2020). Eurowings uses DUS as a hub airport
for European region flights. Moreover, multiple foreign operators connect to DUS. Optimum geographic
location and connectivity to other major West European cities are the strength of DUS. Nonetheless, there is
a big gap between the second (Munich) and third (DUS) busiest airports, mainly because of the absence of
the German national flag carrier, Lufthansa. Some German carriers have operated a handful of long-haul
flights to the North American region, but they have unstable status as LTU and Air Berlin dissolved at the
end in the past. Recently, Eurowings operates flights to the US, but it also faces uncertainty due to the
COVID-19.
As many American businesses have been agglomerated in NRW, DUS has already attracted several
American flights by both German and American carriers (see 5.1). However, there was no regular direct
flight available from Asia until 2011, especially, from Japan despite the historically strong presence of
Japanese firms in Dusseldorf. This is mostly because former long-range aircraft such as B747 and B777 are
too large in capacity and costly to fit to the demand so they were not economically sustainable10. However,
as we have confirmed by the expert interview, ANA started operating the hub-bypass flight from Japan with
the smaller efficient and long-range twin-jet B787 as well as strategic inter-airlines collaboration. Likewise,
Beijing and Singapore routes also entered service into DUS with efficient twinjet (see Appendix 1). The
smaller twinjet enabled the recent attraction of Asian connections.

10

Japan Airline operated Dusseldorf flight from Japan until 1990s (JTB, 1988)
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In conclusion, we have been seeing the transition of DUS functionality. The original function was
the regional hub airport connected to various European cities. Then, the airport is gaining intercontinental
flights as hub-bypass flights starting from North American destinations, and adding connectivity to Africa,
the Middle East, and Asia destinations (figure 6.8).
Fig. 6.8 Intercontinental flights from DUS

Source: MAPS.ie (2020)

6.2 Impact on Regional Economy
The second main question asks what the impact of the hub-bypass on the NRW regional economy is.
Behavior of Japanese companies was observed as the main player subjected to be influenced by the hubbypass flight. Each section accords the given sub-question, “how has accessibility between NRW and Tokyo
been changed by the hub-bypass? (6.2.1)”, “why are the economic activities encouraged, and what is the
impact on business by hub-bypass? (6.2.2)”, “what is the impact on the regional economy by the hub-bypass?
(6.2.3), and “what is the implication for the future by the hub-bypass pervasion to other cities? (6.2.4)” This
paper focuses on catalytic economic impact by Japanese companies and examined the impact on the NRW
regional economy. In addition, this study examines the implication of other hub-bypasses. It is going to be
developed by using the land-use transport feedback cycle (Wegener and Furst, 1999; see figure 2.7) to frame
a process of economic impact by hub-bypass. (1) Transport development (hub-bypass) and (2) accessibility
parts are explained in section 6.2.1, (3) land use (attraction of Japanese TNCs in NRW) is section 6.2.2, (4)
activities (catalytic impacts) is section 6.2.3. Lastly, in section 6.2.4, the implication to other cities by hubbypass is discussed.

6.2.1 Accessibility improvement by the hub-bypass flight
This section concerns the change of accessibility between NRW and Tokyo region by transport improvement
(inauguration of hub-bypass), according to the land-use transport feedback cycle. The corresponding subquestion is “how has accessibility between NRW and Tokyo been changed by the hub-bypass?”
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At first, let me briefly introduce the profile of the hub-bypass flight between Dusseldorf and
Tokyo/Narita. The flight NH209/210 (initially NH941/942) has been operated by ANA since March 30, 2014,
codeshare with Lufthansa 11 . Initially, Boeing 787-8 with 169 seat capacity (business:46, premium
economy:21, economy:102) was deployed which has a high ratio of business-class compared to B787-8
standard seat configuration of 223 seats. This indicates a high use of business passengers for this flight. As
the demand for the route grew, B787-8 was replaced by the larger B787-9 with 215 seats (business:48,
premium economy:21, economy:146) which surpluses more economy-class seats in 2017 (ANA, 2017). The
flight supplies 78,475 seats yearly between the two regions with a simple calculation.
Accessibility has been improved by the hub-bypass flight between the two regions. With the hubbypass flight, the total travel time between Dusseldorf central station and Tokyo is minimized to 16 hours 22
minutes. The contiguous accessibility between the two places improves roughly two hours (12%) in total.
Now, we instinctively feel that it is not a big enough change by 12% improvement, but if we converted the
time into physical distance, this is equivalent to roughly 1,800km by air transport. For instance, Tunis is
encompassed by 1,800km radius from Dusseldorf, or Shanghai from Tokyo. Therefore, geographically
speaking, the innovation of hub-bypass flight has the effect to reduce approximately 1,800 km air travel
distance between Dusseldorf city center and Tokyo city center.
As a matter of fact, satisfaction improvement by better accessibility is also high among the users
of non-stop flight. Even compared with Frankfurt – Tokyo/Haneda route, the flight from Dusseldorf gained
a much higher satisfaction rate (15 out of 20), according to my user survey (see section 5.3). I was originally
concerned that users actually do not care about non-stop flight so much, because flight time does not differ
so much due to the use of further Narita airport, but they actually prefer the hub-bypass flight to Dusseldorf.
It is claimed that the hub-bypass improves business user’s productivity because even after the arrival to NRW
or Tokyo, some of them still have time to go to their office. In such a case, the flight is very helpful to direct
their office. Additionally, some respondents were satisfied that long-term business stayers do not need to
visit Frankfurt airport when new business visitors from Japan come to NRW because they often visit airports
to welcome newcomers. Compared to Frankfurt airport, Dusseldorf airport is closer and faster to pick up
such visitors from Japan, and it leads to higher productivity for the attending workers. Moreover, as business
travelers evade unexpected risk such as delays of connection flight or train, lost baggage, the hub-bypass
flight is preferred by them, according to Ms. Miwa of ANA. Reportedly, the likelihood of lost baggage is
0.3% in general (Hill, 2020). Delay risk is higher at mega hub airports than small airports. Many articles
praise H&S route with a lofty adjective such as “high connectivity”(Cook & Goodwin, 2008). However,
hubbing-network (H&S network via hub airport) has a “friction” on connecting flight entailing long waittime, risk of delay/misconnection, and higher lost baggage rate than seamless hub-bypass flight (Holloway,
2012).

11

Note that the flight is currently suspended due to the COVID-19 (as of August 2020).
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Several experts indicated that psychological distance and accessibility was improved by the hubbypass flight beyond travel time reduction (see section 5.4). With the hub-bypass flight, people feel that it is
more accessible to both cities. This has appeared quantitatively as the number of Japanese populations in
NRW is increasing since 2014. JETRO mentions that the number of VFR (visiting friends or relatives) for
long-term resident workers in NRW increased. According to JIHK, local economies nowadays promote the
investment from Japan by stating that NRW is the place which is directly connected to Tokyo and accessible.
Meanwhile, for those who have their headquarters at other cities such as Osaka and Nagoya, their satisfaction
rate is low because it does not necessarily link to the improvement of accessibility, and they frequently use
other hubbing flights (see 5.3).
Still, for the case of Dusseldorf hub-bypass flight in which public transportation is well-developed,
many other alternative options are available, and the effect of reducing travel time by hub-bypass is relatively
small.

6.2.2 Impact of hub-bypass network on Japanese TNCs relocation
Hub-bypass flight to far destinations provides better accessibility to those new destinations by reducing
transport time as geographic friction and cost. Accessibility enhancement basically leads to the change in
opportunity for stakeholders. This part answers the sub-question “Why are the economic activities
encouraged, and what is the impact on business by hub-bypass?” Especially its impact on Japanese companies’
attraction in NRW is considered, which is the main economic entity strongly affected by.
1) Theoretical analysis
First, let me examine the logic of why hub-bypass

Fig. 6.9 Land-use transport feedback cycle
by hub-bypass flight

links to economic activities, considering the land-use
transport feedback cycle converted into the case of
hub-bypass flight (figure 6.9). Theoretically, the
improvement of accessibility caused by transport
improvement induces additional travel demand and
economic effects. A location theory suggests that the
reduction in transport cost (including transport time)
leads to the attraction of new firms. Especially in the
knowledge-oriented sectors (i.e. service sectors,
headquarters, R&D) which require frequent face-to-

Source: Wegener and Furst (1999)
Note: Author modified Wegener and Furst’s cycle

face communication, transport time reduction has a
great impact on firms’ agglomeration considering the

movement of workers (Bannò, & Redondi, 2014). This is mainly because the knowledge-oriented sectors are
more time-sensitive than labor-oriented sectors (i.e. manual labor sectors, factories), and transport time can
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be considered as opportunity loss in general. Therefore, firms at this sector tend to locate at the place which
can optimize transport time as well as agglomeration effects, near stations or the cities with major hub airports.
The hub-bypass route between Dusseldorf and Tokyo allows to cut travel time and improve
accessibility between the two regions. This indeed makes NRW more attractive for the businesses in Tokyo
which are considering putting an office in Germany and Europe, in accordance with the nature of location
theory. Therefore, with this notion, hub-bypass flight works pull-force to attract more knowledge-oriented
sectors from Tokyo12, and become more competitive to other rival cities.
Gravity model suggests that the relationships between transport time and trade/FDI/traffic volume
are negative; the lesser the transport time is, the more trade/FDI/traffic volume is achieved. With the
application of gravity model, Ahmad (2016) concluded that improvement of infrastructure has positive
impacts on investment and trade by reducing transport time. Moreover, non-stop flight has positive effects
to increase the demand of the airflow between the pair-cities than connected flight in total (Vasigh, Tacker,
& Fleming, 2008). Hub-bypass flight can strengthen accessibility between connected city-pairs without
additional infrastructure reinforcement, as long as both airports have adequate capability (slot, runway length,
terminal, custom, etc.) to accept the flight. Under such circumstances, better transport can be perceived as a
space-shrinking function (Dicken, 1998; Knox & Agnew, 1998). Hence, theoretically hub-bypass can also
attract investment in a region.
2) Quantitative analysis
In the case of the Japanese hub-bypass route, the time reduction by direct flight is about 2 hours, which is a
12% reduction impact. The reduction saves the amount of travel time and opportunity cost at each company.
The fall of transport cost (i.e. transport time in this context) gives rise to the shift of business location
(Krugman, 1991). This is evaluated to have a positive effect as a location factor for companies.
In fact, since the new hub-bypass flight in 2014, the number of business enterprises has continued
to increase steadily; the number of Japanese business enterprises and FDI have increased by 12% and 17%
respectively from 2013 to 2018. Trade amount improved 12% from 2012 13 to 2018. And the Japanese
population accrued 20% from 2013 to 2018. As shown in the JETRO survey results, better infrastructure is
considered to have a positive effect on business location, although it is a complex factor. However, it is also
true that these growths have already been observed since 2011 when the global economy started recovering
from the damage by the financial crisis in 2008-2009.
3) Qualitative analysis (interview)
According to JETRO interview and city interviews, it is hard to recognize that the non-stop hub-bypass flight
directly affects the attraction of Japanese companies by the DUS flights so far. The hub-bypass flight itself
cannot induce new investment from Japan. A company in Tokyo might decide to establish a new investment
12
13

Likewise, Tokyo region can be attractive for the businesses in NRW.
Data in 2013 was not available.
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in Germany because there are prospected markets and demand for the company in Germany or the West
Europe region, or any other reasons. But not because there is a direct flight from Tokyo. In the case of NRW,
it was already relatively easy to access from Japan via Frankfurt, so it cannot be considered that there will be
a great effect on new relocation by the hub-bypass route. Banister and Berechman (2001) argues that the
standard of accessibility in most advanced economies are already high. Therefore, an additional supplement
of accessibility by new infrastructure investment is only marginal. This might be applied to the case study in
NRW.
However, the user survey found that the direct flight was highly valued, and benefitted from the
incremented accessibility (see the previous section). It reveals that almost 70% of travelers between NRW
and the Tokyo region show high satisfaction rates for the hub-bypass flight (see section 5.3). Several business
interviewees were disappointed that the direct flight to Tokyo is not available currently due to COVID-19.
Moreover, ANA has cultivated new demand by encouraging short-term business trippers to visit NRW, which
does not appear in figure. By enhancing the accessibility, the Japanese business persons' family friends and
themselves can travel to and from Japan easily, the long stayers' satisfaction can be improved and stress can
be reduced from the viewpoint of life-work balance. Stress reduction is an important factor for long-term
Japanese residents in NRW.
These show that the hub-bypass flight of DUS greatly enhances the convenience of the business
there. 60% of Japanese companies in NRW have European headquarter functions. Burns (1977) explains
office rents and taxes, a concentration of producer services, and a good living environment for employees
are important location factors for headquarters functions. The hub-bypass provides a better quality of living
by direct connection and accessibility to Japan and their family. In addition to these, Pled (1977) presents
that the availability of highly specialized information linked by transportation and communication means the
advantage of headquarter location in some cities, in line with the high density of knowledge-oriented clusters
in NRW. Hiromatsu et at. (2018) conducted questionnaire research to study the location determination factors
of non-Japanese TNCs located in Japan. According to it, 50% of respondents place importance on the
international accessibility category. Specifically, roughly 80% of companies concern whether to have a nonstop flight to/from their home country, which shows the similar result with the user survey in section 5.3. As
a matter of fact, the existence of the direct flight to Tokyo is a catchphrase for regional instructions in NRW
to attract more Japanese companies, according to JIHK. Therefore, the accessibility to Japan, which is a home
country, is also important. Regional headquarters of global companies frequently require long-term stayers
and top executives frequently travel to/from their home country’s headquarters. From this point of view, the
existence of hub-bypass has a positive effect on existing companies. Hence, the improved accessibility has
an indirect positive effect on business location.
Furthermore, although the hub-bypass flight is not relevant, it was also found from the qualitative
research that Japanese companies highly valued Dusseldorf’s geographical accessibility to Western Europe.
The offices in Dusseldorf city embrace its proximity to the airport by only a 12 minutes ride of a train from
the central station. Also, DUS has abundant connectivity as a regional hub airport in Western Europe, it is
accessible to other Western European cities in less than 2 hours. The high accessibility and connectivity to
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other European cities have a significant impact on the fact that 60% of Japanese companies have their
European headquarters mainly in Dusseldorf. Similarly, because of its good accessibility to Central and
Eastern Europe, Munich is also valued as the preferable location for European headquarters.
4) Comparison with other cities
Comparing the number of Japanese companies with other cities that have no hub-bypass flight in Germany,
the difference is more evident. Although, Hamburg14 and Berlin15 also had attracted Japanese TNCs, there is
no direct flight service from Japan today. The business travelers to this region are forced to connect their
Fig. 6.10 Japanese companies in German major cities

Source: Japanese Ministry of Foreign Affair (2020)

flight at hub airport, or use other public transport such as trains from other cities, therefore Hamburg and
Berlin are inferior to NRW in terms of accessibility to Japan. Figure 6.10 reveals that the number of Japanese
firms in Hamburg and Berlin areas is currently stagnated or showing a downward trend these years. Since
2013, fluctuations of Japanese companies in Hamburg and Berlin are only +1 and +14 respectively, in
contrast to NRW +68 and Munich +119 with direct flights from Japan (figure 6.10).
Hamburg, the second largest population in Germany, was once a Lufthansa’s hub airport, and it
was directly linked from Japan16 (Nakagawa, 2013). At that time, Hamburg was an agglomeration center for
Japanese companies in Germany until the 1960s and it was connected to Japan (at that time, the shipping port
was more important than today). However, at the same time when the city lost the direct flights, Japanese
companies began to shift to other cities. Unlike NRW, Hamburg is separated from other major hub airports
and has limited alternative transportation means, so the main alternatives of access to Japan are transferring

14

Including Hamburg city, Bremen city, Schleswig-Holstein state, Lower Saxony state.

15

Including Berlin city, Brandenburg state, Mecklenburg-West Pomerania state, Saxony state, SaxonyAnhalt state, Thuringia state.
16
Though, several refueling was required due to aircraft performance limitations at the time.
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at other airports. It can be suggested that a direct flight is a potentially important factor, not only for attracting
new businesses but also for retaining already existing companies.
On the contrary, in recent years, Munich and NRW which also have direct flights from Japan, show
an increase of Japanese TNCs.
5) Summary
Theoretical analysis indicates that hub-bypass can reduce transport time, and higher accessibility as a location
factor contributes to attracting more Japanese TNCs. From quantitative analysis, it has been found that the
number of Japanese companies in NRW has increased since the hub-bypass entered the service. However,
the number has already grown before the inauguration of the direct flight. According to the qualitative
analysis by interviews, moreover, it is unlikely that the service itself triggers new Japanese companies to be
attracted in NRW since 2014 so far. This is because the infrastructures in NRW are highly developed;
therefore, other alternative options are available and the time minimization effect is limited.
On the other hand, the hub-bypass route is very favorable from the user's point of view, and in fact
the satisfaction rate is high, as qualitative research has proven. It has become an important infrastructure for
business users. From a company's perspective, it will lead to improve productivity. As a result of triangulation,
it is considered that it indirectly has an advantage in business location increasing competitiveness against
other candidate cities. In other words, the hub-bypass from Tokyo makes NRW more attractive for Japanese
businesses than its rival cities, and has an effect to prevent the companies from evading other cities.
To summarize, it might be true that the hub-bypass itself does not directly induce Japanese
companies to open new offices in NRW because the companies more take into account the potential business,
than a direct connection, in case of developed economies where infrastructure is well-developed. However,
if the companies are already considering opening a new office somewhere in Germany or in West Europe,
the direct flight can nudge them to select NRW as a German office or a West European office due to higher
accessibility from Japan. If companies have two similar candidate cities with and without direct flight for
investment on facilities, it is more likely to choose the city with a direct flight. And hub-bypass provides a
direct connection to smaller cities and makes them competitive. In conclusion, the hub-bypass has an effect
to attract Japanese firms indirectly, as a result of the triangulation.

6.2.3 Impact of hub-bypass network on the regional economy
We confirmed that the hub-bypass flight to Dusseldorf can gain competitiveness in NRW to other regions.
Then, considering in broader perspective, what are the values captured by the regional economy from the
hub-bypass? Theoretically, it is confirmed that air transportation mainly brings investment, trade,
productivity and tourism to a local economy as a catalytic impact. The impact on tourism is excluded because
this research examines the impact on the local economy through corporate activities. Here, the author
analyzes what kind of economic effects are generated by Japanese companies which are benefiting from the
hub-bypass flight.
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Firstly investment. As mentioned above, it has been revealed that more Japanese companies are
located in NRW in recent years, and the hub-bypass route prevents them from evading other rival cities. In
particular, the amount of FDI from Japan to NRW clarifies the increase of investment. It is notable that the
inward FDI amount from NRW to Japan (no data available specifically to Tokyo region) increased 17% as
well after the inauguration of hub-bypass flight. Total investment has become a non-negligible part of
international economic activity alongside trade. The study of Bel and Fageda (2008) agrees that non-stop
intercontinental flight is a significant factor to attract foreign investment in its region. Concretely, it is
expected to bring capital injection to the local economy, increase tax revenue to the local economy, increase
employment due to location (Dicken, 2015), and increase short-term and long-term visitors. FDI's capital
injection alone has the effect of boosting GDP (Behname, 2012). In addition, it works to improve the vitality
of local companies by investing in local companies and investing in joint development (Dicken, 2015). As a
result of the location of Japanese companies, there is the effect of creating new jobs through direct
employment (employment by Japanese companies) and indirect employment (employment by companies
that deal with Japanese companies and their subcontractors, companies that support stays). Unfortunately,
this study could not make sure the actual figure of how many jobs are actually generated since 2014 because
of inaccessibility to such information. According to NRW.INVEST (2017), so far 40,000 employment has
been created by Japanese TNCs in NRW. Button and Taylor (2000) clarifies that new additional three or four
intercontinental flights between the US and Europe generate 2,900 as catalytic impact.
The hub-bypass increases not only Japanese long-term business stayers in NRW but also long-term
stayers of their family and friends, and short-term business visitors (JETRO). In fact, as the figure for
Japanese population shows, the number of long-term stayers has increased especially after the inauguration
in 2014. The figure for short-term visitors could not be captured as it is hard to be surveyed. The increase of
Japanese companies and the residents will bring additional consumption and tax revenue to the local economy.
Consequently, the added population by the new investment also triggers additional employment and tax
revenue in the region.
Secondly, trade. As seen in section 5.5, the export volume from NRW to Japan is increasing: 14%
growth from 2012 to 2018. This is partly due to an increase in the purchase volume of NRW products by
Japanese companies due to an increase in the number of Japanese companies and visitors. After all, face-toface communication is important for facilitating transactions, especially when it comes to starting a new deal
(Rallet & Torre, 2009). Face-to-face communication is easier to exchange tacit and confidential information
(Dicken, 2015). Hub-bypass is also considered to be indirectly involved in facilitating business between the
two regions. An increase in exports triggers an increase in demand, revitalizing local companies, and
developing new products and improving productivity. It also contributes to the local economy by creating
jobs and increasing tax revenue (Cheong, Decreux, & Spies, 2018). There are many Global Niche Top
(Hidden champions) manufacturers in NRW (NRW.INVEST, 2020), and many Japanese companies purchase
these high-tech products (see section 5.4.2). Niche Top products, such as certain inspection machines and
precision parts, often have small markets and demand from a small number of customers, can dominate a
large share. New demand also leads to a new product development cycle.
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Thirdly, the non-stop flight improves productivity in the local economy. The total productivity
improvements are happening by the productivity enhancement of workers traveling between the two regions,
local firm stimulation (although it suffers from other items), and bottom-up the levels of industries. It was
confirmed that the travel time could be reduced by about 2 to 3 hours. As shown in the survey results, many
people pointed out that being able to go straight to their office after arrival is a merit of the hub-bypass flight.
Also, some people answered that they could reduce their fatigue after arrival. As a result, the productivity of
each individual or company can be improved. Micro sums lead to macro impact. Though it is also relevant
to investment and trade items, the increased use of local companies by Japanese companies will lead to local
firm stimulation, resulting in the development of higher-dimensional products. In particular, NRW
companies and R&D centers (including institutions) are highly evaluated for their high technical level, and
there have been many joint developments by companies by capital injection in recent years. As Mr. Mori of
JIHK points out, it leads to improvement in productivity in the sense that basic research is promoted to
development for practical use. Also, joint R&D allows Japanese technology to spill-over to German
companies and vice versa as a synergy effect.
Finally, as globalization through hub-bypass progresses in NRW, the concentration of foreign
companies will advance and the demand for high-dimensional service industries will increase. In other words,
the productivity of the local economy will be improved by transforming into a higher value-added industry.
Despite the fact that the German financial center is Frankfurt, the top three Japanese banks are based in
Düsseldorf, two of which have their own German headquarters there. In addition, Japanese/non-Japanese law
firms, consulting companies, have branches in Düsseldorf targeting Japanese companies. Dutch Minister of
Infrastructure and Water Management (2019) states that the presence of intercontinental flights will favor the
integration of headquarters functions. The same is true of the accumulation of advanced service industries,
which are also called the quaternary industries such as finance, consulting, and law firms.

6.2.4 Future of hub-bypass in other regions
Lastly, I examine what are the implications for the future of the hub-bypass pervasion to other cities. Hubbypass network can be spread furthermore to the world. Firstly, the impact of global COVID-19 pandemic
on air travel and hub-bypass will be considered. Then, the application to other regions will be discussed. In
particular, Berlin Brandenburg Airport which opened in 2020 is discussed as an example of another hubbypass destination.
Impact of COVID-19
The global pandemic of COVID-19 since 2020 has halted long-distance flights catastrophically
even hub-to-hub routes, needless to say hub-bypass routes, and we cannot ignore this issue. As we have
already examined, air transport network has brought prosperity to global and regional economies, but it
causes negative impacts at this time. Though, air transport carries human, people, goods, and information at
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a fast speed, yet, they can also carry germs and terrorists at the same speed unintentionally. And that was the
result that fatal COVID-19 is spreading faster than any humankind in history has ever experienced literally
all over the world and killing millions of people. Consequently, the air industry is under fire caused by travel
restrictions and closure of border, then intercontinental flights were shut down forcibly. As of July 2020, it
is forecasted that global RPK dropped 55% in 2020 annually compared to 2019 (IATA, 2020b). According
to the survey of Ito and Lee (2005), even the worst previous traumatic disaster in the aviation industry by the
9/11 terrorist attacks in 2011 and the subsequent wars, the drop in the following year was 15% to 36.5%
depending on region, which was better than COVID-19 situation in 2020. Especially, the total international
market plummeted 98.3% in May 2020 compared to a year previous record (OAG, 2020).
IATA (2020) projects that global passenger traffic will return to pre-COVID-19 levels in 2024.
Already short-distance trips including domestic and intra-region flights are showing some recoveries, but the
long-haul sector is still stagnated as of October 2020 (IATA, 2020b). The stagnation will make airlines
downsize their aircraft fleet. Some airlines such as British Airways, Air France, and Qantas already decided
to retire their large capacity fleets (e.g. B747, A380), and many other airlines also have suspended their heavy
aircraft operation. Carriers are also forced to focus on high demand routes, mainly hub-to-hub routes and
regional flights. Until the traffic demand recovers to the previous level, it is expected that airlines shall
prioritize to recover H&S network, and hub-bypass will not function for a while. It elucidates that hub-bypass
network is vulnerable to this kind of demand decreasing event.
WHO (2020) cautioned that the pandemic might be affected for decades. Also, there are scientific
speculations that antibodies and immunity gained by emerging vaccines might not last for a long time as
immunity dwindles quickly (McMillan, 2020). If these are true, then there is a possibility that recovery of air
traffic volume takes more than the projection indicated. Also, another concern is that society will adapt to
“the new normal” after COVID-19 in which newly developed online virtual meeting substitutes physical
meeting, as it has been already taken place in many situations in office and school, for instance, during this
pandemic time (rydoo, 2020). Of course, some real face-to-face meetings will still remain, but many
unnecessary business trips, like only for a greeting, can be refrained, refused, or replaced by “virtual” faceto-face meetings. If this happens, it will lead to mid to long-term depression of air travel demand as a worstcase scenario. At this moment, as the future medical and economic situations are full of uncertainties, the
aviation industry is also the same.
This thesis takes a position that air traffic will eventually recover to the pre-COVID-19 level as
IATA projected, same as the aftereffect of the 9/11 showed astonishing recovery in a few years. It was
originally predicted that air traffic volume will be doubled in 2033 at a high speed compared with the 2018
level (Airbus, 2019) (figure 6.11). Since 2000, the global aviation route adds an average of 700 new routes
every year (Airbus, 2019). Due to the coronavirus outbreak, this projection might be lagged considerably,
but it will be recovered to the previous level. Moreover as previously mentioned, in the case of Japanese
companies in NRW as of 2020 July, 95% of the companies intend to remain the status quo or rather expand
their capacity even after the COVID-19. Therefore, the business demand is still showing an active attitude in
the long run, and once it recovers, hub-bypass will also regain its importance too. ‘Death of place’ has been
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argued by geographers and other disciplines several times for decades, for example, after the 9/11 or IT
revaluation in the 2000s (Florida, Rodríguez, & Storper, 2020; Harbers & Snellen, 2016). Tele-conference
(by special device or online conference software) is no longer new technology anymore. But they could not
replace face-to-face meetings until COVID-19 pandemic.
Fig. 6.11 Global Air Traffic Projection

Source: Airbus (2019)

Future of hub-bypass and implication to other regions
If we look at the sales of aircraft, we acknowledge that the sales of A380 (standard capacity: 555 seats) are
retarded way below the break-even point, and it is reported to shut down the production in 2021 (Wall, 2019).
On the other hand, B787 efficient twin-jet (250 seas) records a high order of 1,510 (as of 2020) since 2004
and is still growing (Boeing, 2019). It is outstanding that the older same size B767 gained less order of 1,191
since 1981. We can analyze that the global aviation trend is in favor of P2P with fewer passenger transport
than H&S mass passenger transport, like the way that once they chose mass passenger transport than supersonic transport in the 1970s. Airlines need smaller and more efficient jets to connect more minor cities than
only connecting between major cities.
Until the Corona outbreak, the regional hub airports including Dusseldorf airport showed an
unprecedented increase in the number of intercontinental flights, and is the same as other European regional
hubs. Intercontinental hub-bypass flights will steadily grow all across the world. Western European regional
hub cities such as Dusseldorf, Geneva, and Manchester have gained hub-bypass flights. As described earlier,
the introduction of A321XLR around 2023 which is single-aisle middle to long-range aircraft is expected to
accelerate the trend of further new intercontinental routes bypassing mega hub airports (Airbus, 2019).
Air transport network is metaphorically rephrased as a physical internet, new long-haul network
providing more opportunity to regional cites. With the added intercontinental flights, the cities gain the
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accessibility to new destinations. This will lead to catalytic economic impact in the regions too. As the nature
of the location theory and gravity model, the reduction of transport cost and time lead to attracting
investments to the location. It is expected that the number of TNCs will be more increased due to the progress
of globalization and the growth of developing countries to become more than middle class countries (Masuda,
2007). In such a situation, it is expected that the second and third minor cities that have connectivity with
other regions through hub-bypass and cities in emerging countries will have high competitiveness in
international business.
This hub-bypass accessibility study is the case in advanced countries where the railway network is
already well-developed. Especially in the case of NRW, the transport from the existing Frankfurt airport and
other hub airports is very accessible and there are alternative options, so the time saving effect is relatively
small. However, hub-bypass can be more effective in the cities where alternative transportations are limited,
such as Minsk (Belarus), Yangon (Myanmar), and Anchorage (United States). With the downsizing of
aircraft, globalization, and economic development, the possibility of having hub-bypass flights to these cities
is expected in the future. I personally consider that Eindhoven (Netherlands), which has received remarkable
attention as a research and development hub in recent years (fDi, 2018), may establish Atlantic routes in the
near future as well with smaller aircraft.
Lastly, let me consider a highly prospected airport for hub-bypass flights. In Germany, Berlin
Brandenburg Airport finally opened in November 2020. Due to the aging and smallness of the existing Tegel
Airport, long-haul flights from Berlin were only limited to New York (seasonal) and part of the Arabic cities
(Flightstats, 2020). For strategic and economic reasons, Lufthansa has concentrated in Frankfurt and Munich
rather than making Berlin airport a hub airport. There are many claims that insufficient intercontinental flights
have hindered the development of Berlin as a world city, though it is receiving business attention from IT
and other start-up companies in recent years (Deutsche Welle, 2019). Unlike NRW, it takes time to travel
from hub airports such as Frankfurt and Munich by train. Local entrepreneurs are furious as many longdistance passengers are forced to transit at Frankfurt or Munich (Deutsche Welle, 2019). In terms of
international accessibility (especially outside Europe), Berlin is less competitive than other German
competitors. For example, Berlin was once the second populous destination for Japanese companies after the
top Hamburg, but now there are only 81 Japanese companies in Berlin, which is only 13% of NRW. Of the
top 35 German companies, only Deutsche Bahn (DB) is based in Berlin (NRW has 15 companies)
(Frankfurter Allgemeine, 2019). Although business demand is less expected in Berlin than NRW, it can be
assumed that the city has great potential as a capital with rich tourism resources, the largest populous city in
the country, and a base in the former East German region. With the opening of Brandenburg Airport, the
German Institute for Economic Research expects to gain intercontinental hub-bypass flights from North and
South America, Asia, and Africa as the gateway airport of the capital, for example, Shanghai, Seoul, Tokyo,
Mumbai, Atlanta, Dallas and Washington are supposed (Deutsche Welle, 2019).. It is anticipated that this
will improve the presence of industrial locations in Berlin and the Eastern Germany area.
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7. Conclusion
Hub-bypass is an innovation to improve accessibility between two cities/regions without any additional
infrastructure, and an increasing number of hub-bypass connections to middle class cities is a recent trend.
This paper applied the case study of the hub-bypass route between Dusseldorf – Tokyo inaugurated in 2014,
to analyze the economic impact in NRW through Japanese TNCs. In conclusion, it was found from the
quantitative and qualitative analyses that there is no direct strong effect to attract Japanese businesses, but
still, it indirectly influences the attraction and retention of Japanese companies. The effect to attract additional
Japanese companies was limited compared to the author's initial hypothesis. This is resulting from the fact
that NRW has already established many alternative transportation means, according to the survey. But still,
luring hub-bypass flight is a plausible strategy for local/regional governments to become the place more
competitive against other cities/regions to induce more business attraction.
Due to the lack of previous studies regarding hub-bypass, the paper firstly investigates the current
trend of hub-bypass in the global air trend. It is concluded that hub-bypass shows a growing tendency by
economic, technological, infrastructural, and political factors. The key factor is technological development
by aircraft efficiency improvement and miniaturization which can significantly reduce operating costs,
leading to lower profitability breakpoints. Actually, ANA indicated that the introduction of B787 which is
smaller and more efficient than larger B747 or B777 was the decisive factor to open the new Dusseldorf –
Tokyo hub-bypass route. It allows ANA to operate the flight with lower operation cost with fewer passengers.
Moreover, economic development especially in developing countries contributes to the increase of minor
city – major city-pair connections worldwide. The deepening of airline alliance strategies and the
liberalization of the sky let airlines easier to have more hub-bypass connections. Current (before the Corona)
shortage of capacities at mega-hub airports also diverts demand to less-congested minor airports. At the same
time, customers are more in favor of seamless flight connection than time-consuming hub-connection which
causes stress for users. All of them contribute to embrace the growth of hub-bypass flights (middle city –
large city intercontinental connections, in particular).
As the central part of this study, the second main question asks what is the impact of the hub-bypass
on NRW regional economy. How does the hub-bypass flight provide accessibility to the business sector,
linking to additional economic activities? Unlike the conventional economic impact studies which only focus
on GDP or employment, the categorization of segments can specify the actual contributors to economic
impact in-depth. This is measured through the economic activities of Japanese TNCs which are the main
players influenced by the new flight. Catalytic economic impact which consisted of investment, trade,
productivity and trade was selected for the investigation in order to analyze the impact on society, not limited
to aviation sectors.
With the data analysis using GIS, it was analyzed that the hub-bypass flight provides at least two
hours of transport accessibility advantage to NRW than precedent H&S routes. Moreover, as a result of user
survey to mainly Japanese business frequent users, it was revealed that most of the travelers who come and
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go between Tokyo region and NRW highly satisfied with the flight, not only because of transport time, but
also its seamless travel.
Additionally, three different expert interviews were conducted against ANA, JIHK, and JETRO.
ANA, as an operator of the hub-bypass flight, explains the details of opening the new destination to
Dusseldorf. The Japanese Chamber of Commerce at Dusseldorf (JIHK), as a representative of Japanese
businesses in NRW, indicates that the direct connection supports the Japanese companies, indeed. Actually,
the direct connection to Dusseldorf is a catchphrase for JIHK to advertise the advantage of locating an office
in NRW, compared to other non-directly connected German cities, according to Mr. Mori. He indicates that
collaboration with local firms by Japanese companies stimulates them. JETRO also agrees that the direct
flight has a positive impact on Japanese TNCs. However, this is limited to the indirect impact that the nonstop connection supports the existing companies such as easiness of business travel and VFR, but is hard to
attract new businesses only with this.
Actually, the quantitative data follow this argument as the number of Japanese companies in NRW
is constantly increasing already since around 2011 before the start of the new flight. The same trend applies
to FDI and trade amount between the two regions. Meanwhile, the population index only shows the sudden
increase since 2014 after the direct flight.
Those results were analyzed on a theoretical basis. Location theory and accessibility are the main
concepts to frame and interpret the results. It can be analyzed that the improvement of accessibility between
the two regions by hub-bypass provides higher accessibility to the local market, suppliers, and skilled labor
in NRW for Japanese TNCs by reducing transport cost (time). Transport time can be regarded as a cost
because more transport time means additional opportunity costs, especially in time-sensitive and knowledgeoriented sectors. Considering the location theory, higher accessibility by reduced transport cost (time) works
as a location factor (pull-force) for the companies which are willing to expand foreign offices, in this case
Japanese TNCs. The attraction of more businesses in NRW leads to economic impacts bringing additional
consumption, employment, tax revenue, and intangible assets. However, in the case of NRW in a highly
developed area, its infrastructure is sufficiently developed, and alternative transport is already convenient
and accessible. For example, HSR is directly connected from Frankfurt airport to NRW which can reach
major stations in NRW within one or two hours. In such a case, hub-bypass only cuts a partial amount of
transport time, and the time reduction effect is relatively small. Therefore, Japanese companies do not
consider accessibility to NRW as a first priority, rather market size, accessibility to other European cities, or
accessibility to customers/suppliers, are more prioritized. Accessibility between headquarters and foreign
offices is only one of the factors for TNCs among various different location factors.
However, the hub-bypass is still important for TNCs, though it is not the first position of priority.
A qualitative user survey shows 75% (15 out of 20) of respondents answered that Dusseldorf – Tokyo/Narita
flight is more convenient than Frankfurt – Tokyo/Haneda flight. Interviewers raised transport time, closeness
to Dusseldorf, lower risk of uncertainties, less fatigue, easiness to go straight to office/home, as positive
points of the hub-bypass flight. Moreover, ANA upgraded aircraft to more passenger capacity type recently,
so it can be inferred that air travel demand between the two regions is certainly growing. The study by the
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Japanese government verified that 80% of non-Japanese TNCs consider direct flight to home countries a
necessary condition for business office location. Especially in the case of NRW, 60% of Japanese offices
have a function of European base to cover/control other European markets. Management executives
frequently travel between the two countries, thus the need for a faster direct flight is high even the time
reduction impact is limited. Hence, it can be concluded that hub-bypass flight is still significant to retain
existing companies in the state to compete with other rival cities.
Fig. 7.1 Contribution of additional hub-bypass flight on regional economy

Source: Author (2020)

Note: Edited based on Fig. 2.9
With the hub-bypass, it is generally considered that the relationship shown in Fig. 7.2 occurs.
Especially before operating hub-bypass routes on long-haul routes such as Dusseldorf – Tokyo, there was
already some potential demand of Japanese companies in NRW in order for airlines to continue to operate
the routes. Unless it is a political decision, or unless it is a huge hub with high connectivity (e.g. Singapore,
Dubai), it is generally impossible to sustainably operate a route to a place where there is no demand. The
opening of direct flights will improve accessibility between the two regions of Germany and Japan, increasing
the attractiveness or competitiveness of NRW's position regarding the location of Japanese companies.
Japanese companies considering locations in the European region are likely to take into consideration the
presence or absence of direct flights. As the number of companies increases and the demand for traffic
between the two regions increases, the flight frequency of hub-bypass will increase or aircraft will be
expanded, or other airlines may enter the market as well, improving passenger convenience, and increasing
the number of location companies as a result. A positive spiral is expected to occur. Similarly, in other
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European cities where hub-bypass has been connected to Japan in recent years, the number of Japanese
companies has increased17.
Fig. 7.2 Relationship between hub-bypass (direct flight) and new investment

Source: Author (2020)

Indirect impact of increased accessibility by hub-bypass on regional economy links to catalytic
impact. At first, it induces new investment by new or existing businesses. Establishing a new office or factory
is usually the main investment. Capital injection including acquiring local companies is also a common
investment which can lead to vitalize local firms or knowledge spill-over. Second, trade is promoted. Faceto-face contact with local businesses can be more encouraged by higher accessibility causing an increased
number of short-term business visitors from Japan. More Japanese offices in NRW also promote new
business deals with local firms. Third, productivity can be improved. Hub-bypass flight helps Japanese
companies (employees) to work efficiently with reduced transport time. Moreover, the aforementioned
capital injection or joint business allows local companies to invest in themselves which can enhance
productivity. Additionally, global connectivity with intercontinental hub-bypass flight offers the opportunity
to attract knowledge-oriented high value sectors such as finance or consultant firms in the local economy.
All three aspects at the end create additional consumption, employment, knowledge spill-over, and capital
injection as catalytic impacts in NRW regional economy.
Intercontinental hub-bypass flight has the potential to globally spread further due to the emergence
of more efficient and smaller long-range aircraft and further development of rising economies. However, the
global coronavirus pandemic casts a shadow on this trend and the entire aviation business. As of the end of
2020, the pandemic paralyzes many flights including most hub-bypass flights worldwide. Meanwhile, the
development of vaccines gives us a positive prospect for the future. Although there is a possibility that even
with vaccine people get used to virtual face-to-face meetings, this paper takes a stance that air travel demands
will gradually recover in a few years as IATA (2020) projects. Keep this in mind, hub-bypass will provide

Although Brussels, which entered hub-bypass service in 2015, has decreased the number of Japanese
offices exceptionally, which was the city. It is assumed that terrorist attacks in 2016 that Japanese were
involved in Brussels caused a negative image of the office location.
17
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more international connectivity at second or third level cities, causing an economic impact there. Especially,
accessibility improvement is more effective in underdeveloped infrastructure areas.
Reflection
I would like to reflect myself on this research on both contributions and limitations. At first, this
study contributes to the study of air transport impact on the economy from the perspective of economic
geography. There are limited studies of air transport impact on economic activities from an economic
geographer perspective, in general. Of course, there are some relevant studies made by transport geographers,
which can be categorized as a derivation of economic geographers in a broad sense. But still, transport
geographers tend to more focus on the system of transportation, for example, H&S itself. This thesis on the
one hand attempts to current trends of air transport network, especially hub-bypass. Yet, on the other hand,
it analyzed the economic impact by hub-bypass from the perspective of location theory, and the latter is the
main part of this study.
Second, the existing researches of hub-bypass are very few, so this hub-bypass study itself is
scientifically beneficial to store new information in the fields. The concept of hub-bypass was proposed by
AviationFacts.eu operated by Amsterdam University of Applied Sciences but little to be proliferated. It can
be considered as one of the systems of P2P, but in a narrow sense, it differs (see section 2.1.3). That is why
I also spared space analyzing hub-bypass network in the first research question phrase.
Third, it contributes to evaluate catalytic economic impact on a regional scale. Some researches
study comprehensive catalytic economic impact on national or global scale, mostly using GDP and
employment as indicators (Ishutkina & Hansman, 2008; ATAG, 2018). However, this frame is hard to
understand the details and process of such economic impact. My study aimed to elucidate such a process by
narrowing down into a certain region. At the same time, this thesis could not clarify the actual figure of GDP
and employment generation, which can be evaluated as a limitation.
Fourth, the analysis of regional governmental and German companies’ sides is limited, though
governmental perspective should be considerably significant on this research. I wanted to hear the opinions
from the local governments on the impact on the region too, but unfortunately the interview proposals were
declined due to the impediments caused by the Corona pandemic. Moreover, although I wanted to investigate
the influence of German companies on the expansion into the Tokyo area and the economic effect, it could
not be done due to the limitation of time resources and information access.
Lastly, I would like to make suggestions from limitations. In this study, I evaluated the case between
the two developed regions. As Banister and Berechman (2001) suggested, the degree of infrastructure level
in developed and underdeveloped economies differs largely. So, the improvement of accessibility by hubbypass also can be changed. It is recommended to study the cases between developed countries – developing
countries or two developing countries as well with larger numbers of cases and quantitative data, to see the
correlation between hub-bypass flight and economic impacts statistically. Also, hub-bypass can be studied
from varied perspectives such as environment, cultural, and political perspectives, not limited to economic
dimension.
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