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Abstract: The objective of this research was to examine Cargolux Airlines International’s, one of the
world’s major dedicated all-cargo airlines, strategic position in the global air cargo supply chain.
To achieve this objective, a qualitative research approach was used. The data gathered for the study
was examined by document analysis. The strategic analysis of Cargolux Airlines International was
underpinned using Porter’s Five Forces Model. The study found that Cargolux has developed
an extensive portfolio of products that satisfy discrete air cargo market segments’ requirements.
The airline has also entered strategic partnership agreements with Emirates SkyCargo, Nippon Cargo
Airlines (NCA), and Oman Air, which has enabled the partners to expand their route networks and
to better optimize their available air cargo capacities. Cargolux has also established Milan-based
Cargo Italia, which focuses on serving the important Italian air cargo market. The airline has also
developed a successful two hub strategy in conjunction with one of its major shareholders, Henan
Civil Aviation and Investment Company (HNCA). In 2017, Cargolux commenced a journey of
transformation with the introduction of the “Cargolux 2025 Strategy”. A limitation of the study was
that Cargolux’s annual revenues were not available. It was, therefore, not possible to analyze the
airline’s revenue performance.

Keywords: air cargo; cargo airline; case study; Cargolux Airlines; Porters Five Forces Model; strategy;
Porters generic strategies

1. Introduction

The world air cargo industry has grown rapidly in recent decades and is now an integral part
of the global economy. In 2017, the world’s airlines transported around 52 million metric tons of air
cargo, which represented around 35% of the annual world merchandise trade by value [1]. In the
global air cargo industry, air cargo capacity is provided by combination passenger airlines. These
are airlines that carry passengers on the main deck and air cargo in their passenger aircraft lower
lobe belly-holds. Air cargo capacity is also offered by dedicated all-cargo carriers, such as Cargolux
International Airlines and Nippon Cargo Airlines (NCA), as well as by the integrators, such as DHL
Express, FedEx, and United Parcel Service (UPS) [2]. All-cargo services are operated by dedicated
freighter aircraft, where all the available capacity is devoted to the transportation of air cargo [3-5].
A freighter aircraft is an aircraft that has been expressly designed for the carriage of air cargo or one
which has been converted from a passenger configuration to a freighter aircraft and is subsequently
used to transport air cargo, express, and so forth, rather than passengers [6]. According to Boeing
Commercial Airplanes {7], around 56% of global air cargo revenue ton kilometres (RTKs) is presently
carried in dedicated freighter aircraft [7].
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In the global air cargo industry, there are a small number of dedicated all-cargo airlines who offer
airport-to-airport air cargo transportation services. These airlines include AirBridgeCargo Airlines,
CargoLogicAir, Cargolux International Airlines, Nippon Cargo Airlines (NCA), and Polar Air Cargo
Worldwide. The objective of this study is to empirically examine Cargolux Airlines International’s
(hereafter Cargolux) strategic position in the global air cargo supply chain using Porter’s Five Forces
Model. A secondary aim is to examine the strategies that Cargolux has defined and implemented to
capture a competitive advantage. A third aim is to examine the Cargolux product/service portfolio
vis-a-vis those of its main competitors to identify any differences, whilst, at the same time, identifying
the targeted air cargo market segments for which Cargolux and its competitors have defined and
implemented product/service specific offerings. Cargolux was selected as the case firm as the company
was the world’s largest non-integrated dedicated all cargo airline in 2017. Cargolux was also the world’s
seventh largest air cargo carrying airline, as measured by freight tonne kilometres performed (FTKs),
in 2017 [8]. In addition, Cargolux is Europe’s leading air cargo carrier. A further motivation for
selecting Cargolux Airlines as the case airline was the ready availability of documentation in the public
domain. To address the study’s objectives, the following research questions were empirically examined:

1. What is Cargo Airlines International’s competitive position in the global air cargo supply chain?

2. What strategic options has Cargolux Airlines International defined and implemented to capture
and deliver a competitive advantage in the global air cargo industry?

3. Are there any strategic differences between Cargolux Airlines International services/products
offerings and those of their principal competitors?

The remainder of the paper is organized as follows. Section 2 sets the contextual setting of the
study and presents a brief overview of the global air cargo market, Porter’s Five Forces Model, and
Porter’s generic strategies. Section 3 describes the research method used in the study. The case study
on Cargolux is presented in Section 4. Section 5 presents the study’s findings.

2. Background

2.1. Porter’s Five Forces Model

Prior to a firm defining its business level strategy, it must have a comprehensive understanding
of what forces influence profits in the industry in which it competes [9]. One tool that is available for
conducting this important analysis is “Porter’s Five Forces Model” [10]. Porter’s Five Forces Model
is based on industrial organization (IO) economics. This specialty within the economics discipline
argues that firms competing in an industry confront forces that significantly influence profitability. If a
firm understands these forces, then it can define and implement a business-level strategy that enables
the firm to either take advantage of, or protect itself from, these forces. This practice subsequently
allows the firm to be consistently profitable. Porter’s model focuses on the five forces in an industry
(buyers, suppliers, new entrants, substitution, and rivalry) that impact each other [11]. The collective
strength of the five forces determines the ability of a firm competing in an industry to earn, on average,
rates of return on investment (ROI) that are higher than the cost of capital [12] (p. 6). The model
provides a framework for assessing and evaluating the strength and position of a firm competing in an
industry [13,14]. Figure 1 summarizes Porter’s Five Forces Model.
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Figure 1. Porter’s Five Forces Model. Source: adapted from [14] (p. 378).

2.1.1. The Intensity of Rivalry among Established Firms

The rivalry amongst firms competing in an industry takes the familiar form of jockeying for
position [15]. A high level of rivalry between being existing competitors in an industry can influence
the level of profitability generated in the industry. This force can be influenced by a range of factors,
which includes the industry growth rate, fixed /storage costs, the number of firms’ competing balance,
switching costs between rivals, differentiation, or barriers to market exit [11,15-17].

2.1.2. The Bargaining Power of Buyers

Powerful buyers can capture additional value by forcing prices downward and playing
incumbents off against each other [18]. Thus, powerful buyers can also drive down the profitability
of the industry. The buying power of buyers is high if the buyers are large, they can easily switch to
another supplier, and they are few in number [16].

Most of these sources of buyer power can be attributed to consumers” as a group as well as to
industrial and commercial purchasers [11].

2.1.3. The Bargaining Power of Suppliers

Suppliers can exert bargaining power on incumbents in an industry by raising prices or by
reducing the quality of the goods and services acquired. Powerful suppliers are therefore able to
squeeze profitability out of an industry that is unable to recover cost increases in its own prices.
Customers can force prices down, demand higher quality or greater service, and play rivals off against
each other. These will occur at the expense of industry profits [11] (p. 28).
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2.1.4. The Threat of Substitutes

A substitute threat refers to the risk associated with substitute products. Porter [19] observes
that it is necessary to identify whether the other production branches (firms) have products that
can perform the same function as the original products of a manufacturer [19]. By placing a ceiling
on prices that it can charge, substitute products or services restrict the potential of an industry [20].
Furthermore, substitutes not only restrict profits in normal times; they also reduce the windfall that an
industry can reap in boom times [21]. Like the threat of new market entrants, the threat of substitutes
is determined by factors that include:

e Brand loyalty of customers;

e  close customer relationships;

° customer switching costs;

e the relative price of the substitute’s performance; and
e current industry trends [22].

2.1.5. The Risk of Entry by Potential Competitors

New firms entering an industry bring a new capacity, the desire to gain a market share, and often
very substantial resources [23]. Firms diversifying through acquisition into an industry from other
markets quite often leverage their resources to cause a shakeup in the industry. The seriousness of the
threat of entry is dependent upon the barriers that are present as well as the reaction from existing
rivals that new entrants can expect. If the barriers to entry are high and new entrants can expect sharp
retaliation from the entrenched rivals, then the new entrants will not pose a serious threat of entering
the industry [24].

Porter [19] (pp. 24-25) notes that there are six key sources of barrier to entry: Economies of
scale, product differentiation, capital requirements, cost disadvantage independent of size, access
to distribution channels, and government policy. The potential rival’s outlook about the reaction of
incumbents also will influence its decision on whether to enter the industry. The firm is likely to have
second thoughts if incumbents have previously attacked new entrants or if:

e The incumbents possess substantial resources to fight back, including excess cash, productive
capacity, or a strong position with distribution channels and customers;

e the incumbents seem likely to reduce prices because of a desire to retain market shares or because
of industrywide excess capacity; and

e industry growth is slow. This will influence its ability to absorb the new arrival and probably
cause the financial performance of all the parties involved to decline [19] (p. 26).

2.2. Porter’s Generic Strategies

In dealing with the five competitor forces, Porter [23] observes that there are three potential
generic strategic approaches available to a firm that would enable it to outperform other firms in an
industry: Overall cost leadership, differentiation, and focus. In some cases, the firm can successfully
pursue more than one strategic approach as its primary target. Effectively implementing any of
these strategic approaches typically requires total commitment as well as supporting organizational
arrangements that are diluted if there is more than one principal target. The generic strategies are
approaches to outperform rival firms in the industry; in some industries, the structure will mean that
all firms are able to earn high returns, whereas in other industries, success with one of the generic
strategies may be considered necessary for the firm just to obtain acceptable returns in an absolute
sense [23] (p. 35).
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2.2.1. Overall Cost Leadership Strategy

This strategic approach is based on the firm being the overall low-cost provider in the industry [24].
This is achieved through a set of functional policies aimed at the basic objective of being the lowest cost
provider. A firm using a cost leadership strategy needs to aggressively construct efficient-scale facilities,
maintain a vigorous pursuit of cost reductions from experience, tight cost, and overheads control,
avoidance of conducting business with marginal customer accounts, and ensure cost minimization in
areas, such as service, sales force, and so forth [23].

There are two potential advantages for a firm implementing this strategy. First, as a result of
its lower cost structure, the cost leader can charge a lower price than rivals and still earn a profit, or,
alternatively, charge the same prices as competitors, thereby earning a higher profit. Second, should
there be a situation where a price war ensues, the cost leader will be in a more favorable position to
withstand price-driven competition [25].

Attaining a low-cost position typically requires a high market share so that economies of scale
can be realized. Emphasis is placed on the reduction of costs at every possible point. Thus, the firm
may be required to design products for the ease of manufacture or delivery. Once a low-cost position
has been achieved, the profits earned by the firm must often be reinvested in improved processes and
technologies that will enable it to further reduce costs so that its cost leadership can be sustained [25].

2.2.2. Differentiation Strategy

Firms pursuing differentiation strategies seek to capture a competitive advantage by developing
products or services that are perceived by buyers as being unique and for which buyers are prepared to
pay a premium price. Successful differentiation provides the firm with two principal advantages that
stem from the uniqueness of its products. First, the firm is able charge a higher price for its products or
services. This often enables the firm to earn a higher margin [25]. Second, customers that are willing to
pay more for a unique product are often more loyal. This is because their purchase decision is based
more on the perceived quality rather than the price [23,25].

For a firm to achieve successful differentiation, a clear understanding of customer requirements
and investments in capabilities necessary to satisfy those needs is required. Typically, achieving
differentiation requires a trade-off to be made with its cost position, particularly if the activities required
to create product uniqueness, for example, market research or quality materials, are themselves
costly [25].

2.2.3. Focus or Niche Strategy

Porter’s final generic strategy focuses on a particular buyer group, market segment, or geographical
market [23]. According to Griffin [26] (pp. 69-70), “this strategy may have either a differentiation focus,
whereby the firm differentiates its products in the focus markets, or an overall cost leadership focus,
whereby the firm manufactures and sells its products at low cost in the focus market”. The firm gains a
competitive advantage by better serving the requirements of its chosen market segment, whether those
requirements be lower cost or differentiating quality [25].

The ability of the firm to better satisfy the requirements of its chosen customers means that it may
be able to charge a higher price for its unique products or services. Alternatively, the firm may be
able to undercut the cost of the industry-wide cost leader through the application of technologies and
processes that are not cost effective at larger scales. In addition, concentration within a protected niche
may help the firm to withstand broader competition within the industry as a whole [25].

2.3. Competitive Advantage: A Background Note

Competitive advantages are conditions that enable a firm or country to produce a good or service
of equal value at a lower price or in a more desirable fashion. These conditions enable the productive
entity to generate more sales or superior margins when compared to its competitors in the market.
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Competitive advantages are attributed to a variety of factors: Cost structure, branding, the quality
of product offerings, the firm’s distribution network, intellectual property, and the level of customer
provided. Competitive advantages produce greater value for a business and its shareholders because
of certain strengths or conditions. The greater the sustainability of the competitive advantage, the more
difficult it is for rivals to neutralize the advantage [27].

3. Research Approach

3.1. Research Method Used in the Study

The research approach in this paper was based on the use of an instrumental case study research
approach [28,29]. An instrumental case study is the study of a case, for example, a firm, that provides
insights into a specific issue, redraws generalizations, or builds theory [30,31]. The present study
was designed around the established theory of “Porter’s Five Forces Model” and Porter’s generic
strategies [11,14]. The key issues examined in the present study were twofold. Firstly, the study
examined Cargolux strategic position in the global air cargo supply chain based on Porter’s Five
Forces Model, and secondly, the study examined the strategies that Cargolux have defined and
implemented to capture a competitive advantage. A third aim was to empirically examine the
Cargolux product/service portfolio vis-a-vis those of its main competitors and to identify the market
segment specific product/service offerings. Thus, as previously noted, Cargolux International Airlines
was the case firm examined in the study.

The research undertaken in the present study used a qualitative case study research design [31,32].
The goal of this approach is to expand and build theories rather than perform statistical analysis to test
a study’s specific hypothesis [33].

3.2. Data Collection

Data for the study was obtained from a range of documents, Cargolux Airlines International’s
company materials available on the internet, airline industry press articles, and media releases. These
documents provided the sources of case evidence. The documents collected and examined in the study
included Cargolux Airlines” annual reports, company brochures, media releases, and the airline’s
websites. An exhaustive source of the leading air transport and air cargo-related magazines was
conducted (Table 1). A search of the SCOPUS and Google Scholar databases was also undertaken in
the present study.

The key words used in the database searches included “Cargolux Strategy”, “Cargolux 2025

Strategy”, “Cargolux strategic partnerships”, “Cargolux cooperation agreements”, and “Cargolux
airline products”.

Table 1. The study’s key publications, publication period, and sources.

Publication Publication Period Source
Air Cargo World 2001-2018 EBSCO Host
Air Transport World 19912017 Proquest Central
Airline Business 2002-2018 Proquest Central
Aviation Week & Space Technology 1991-2018 Aviation Week & Space Technology
Cargo Airports & Services 2011-2018 Cargo Airports & Services
Flight International 2004-2018 Proquest Central
Journal of Air Transport Management 1994-2018 Elsevier Science Direct Journals
Payload Asia 2015-2018 Payload Asia

Secondary data was therefore used in the study. The three principles of data collection as
suggested by Yin [34] were followed: The use of multiple sources of case evidence, creation of a
database on the subject, and the establishment of a chain of evidence.
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3.3. Data Analysis Process

The empirical data collected for the case studies was examined using document analysis [35,36].
Document analysis is quite frequently used in case studies and focuses on the information and data
from formal documents and company records that were gathered in the study [37-39]. The documents
collected for the present study were examined by four key criteria: Authenticity, credibility,
representativeness, and meaning [40,41].

Before proceeding with the formal analysis of the documents that were gathered for the study, the
context in which the documents were created was determined and the authenticity of the documents
was carefully assessed [42]. Authenticity entails an assessment of the gathered documents for their
soundness and authorship. Scott and Marshall [43] (p. 188) note that “soundness refers to whether
the document is complete and whether it is an original and sound copy”. Authorship relates to such
issues as collective or institutional authorship. In this study, the source of the case study documents
was primarily from Cargolux as well as relevant articles published in the leading air transport and
air cargo industry-related magazines, for example, Air Cargo World, Air Transport World, Airline
Business, Aviation Week and Space Technology, Flight International, and the Journal of Air Transport
Management. The documents collected in the study were all readily available in the public domain.

The credibility criterion concerns the accuracy and sincerity of a document [43,44]. In the present
study, the evidence for the case study was corroborated using various kinds of documents that were
sourced from various sources, for example, company media releases, articles published in the leading
air transport industry magazines, and relevant articles published on the Internet [45].

The representativeness criterion involved an assessment of the availability and survival of the
documents that were collected for the study. No major difficulties were experienced in obtaining the
documents as all the relevant documents could be easily accessed in the public domain. The fourth
criterion, meaning, is a very important aspect of document analysis. Meaning occurs at two levels.
The first is the literal understanding of a document, that is, its physical readability, the language used,
whether it can be read, and the date of the document [43,44]. When conducting document analysis in a
study, it is important for the researcher(s) to interpret the understanding and the context within which
the document was produced. This enables the researcher(s) to subsequently interpret the meaning of
the document. The evidence found in the documents collected and used for the present study were all
clear and comprehensible [46].

The document analysis process in the study was undertaken in six distinct phases, which followed
the recommendations of O’Leary [47].

e  Phase 1: This phase involved planning the types and required documentation and their availability;

e  Phase 2: The data collection involved gathering the documents and developing and implementing
a scheme for the document management;

e Phase 3: Documents were reviewed to assess their authenticity, credibility, and to identify any
potential bias;

e  Phase 4: The content of the collected documents was interrogated, and the key themes and issues
were identified;

e  Phase 5: This phase involved the reflection and refinement to identify and difficulties associated
with the documents, reviewing sources, as well as exploring the documents’ content; and

e  Phase 6: The analysis of the data was completed in this final phase of the study [47] (p. 179).

Following the guidance of Yin [39], all the collected documents were downloaded and stored in a
case study database. The documents collected for the study were all in English. Each document was
carefully read, and key themes were coded and recorded. This study also followed the recommendation
of van Schoor [46] (p. 94), who has noted that to avoid bias, documents from different sources should
also be carefully analyzed in the study. In addition, triangulation was utilized to add discipline to the
study. This was achieved by collecting documents from multiple sources. This approach helped verify
the themes that were detected in the documents gathered in the study [48].
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4. Results

4.1. A Brief Overview of Cargolux Airlines

Cargolux was established in March 1970 to operate world-wide air cargo charters from its home
base at Findel Airport, Luxembourg [49]. The airline’s shareholders were Luxembourg’s national
airline, Luxair; Swedish shipping line, Salen Shipping Group; Icelandic airline, Loftleider Icelandic;
and private interests [50,51]. Luxair, Salen Shipping, and Loftleider Icelandic each held a third of the
shares, with the balance held by private interests [52]. Cargolux commenced operations in May 1977
with a single Canadair CL-44D4 aircraft [52,53]. The Canadair CL-44 was manufactured by Montreal,
Canada-based Canadair Limited.

In 1973, Cargolux took delivery of its first jet-powered aircraft, a McDonnell Douglas DC8-61F.
The McDonnell Douglas DC8-61F was produced by the Douglas Aircraft Company at Long Beach,
California, in the United States. In 1979, the airline added its first Boeing 747-200F freighter aircraft,
along with two Boeing B707-331 Combi aircraft. The Boeing B707-331 Combi and the 747-200F were
manufactured by the Boeing Commercial Airplane Company in Renton, Washington State in the
United States. In 1985, Cargolux withdrew its fleet of McDonnell Douglas DC8F and Boeing 707’s, and
in the process, became Europe’s first all Boeing 747-200F cargo operator [53].

In 1993, Cargolux took delivery of its first Boeing B747-400 freighter aircraft; this aircraft type
provided a better range capability and increased air cargo capacity [53]. Cargolux was the first
dedicated all-cargo airline to take delivery of the Boeing B747-400 freighter aircraft, which was
manufactured by Boeing Commercial Airplanes, in Renton, Washington State in the United States.
Initially, it was envisaged that the Boeing B747-400F would rationalize the Cargolux fleet, permitting
the airline to operate its fleet of Boeing B747-200 freighter aircraft on shorter routes and the Boeing
747-400 freighter aircraft on longer routes. However, cost savings arising from the operation of a
two-crew cockpit, 18% fuel savings, lower maintenance costs, and greater capacity led to the decision
by the company to replace the Boeing 747-200 fleet with the Boeing B747-400 freighter aircraft [54].

Cargolux together with Japan-based Nippon Cargo Airlines (NCA) were the launch customers
for the Boeing 747-8 freighter aircraft [55]. Following the orders for 13 Boeing 747-8 freighters by
Cargolux and 14 by Nippon Cargo Airlines, Boeing Commercial Airplanes officially launched the
747-8F program in November 2005 [56]. The Boeing 747-8 is manufactured by Boeing Commercial
Airplanes at its facilities located in Renton, Washington State in the United States. Cargolux was
scheduled to take delivery of its first two Boeing 747-8F freighter aircraft on 19 September 2011 [57],
however, the delivery was delayed to October 12, 2011, at which time the airline received its first
aircraft [58,59]. At the time of the present study, Cargolux operated a fleet of 14 Boeing 747-8 freighters,
12 Boeing 747-400, and two Boeing B747-400ERF freighter aircraft (this aircraft was also manufactured
by Boeing Commercial Airplanes at its Renton, Washington State facilities). The airline’s worldwide
route network covers 90 destinations, of which some 70 are served by scheduled all-cargo flights. In
addition to its scheduled flights, Cargolux also operates full and part-charter services [60].

Cargolux principally transports perishables, temperature and shock-sensitive goods, supply chain
goods, project cargo, finished commodities, live animals, sensitive and high-technology equipment,
as well as oversized freight shipments. Cargolux also provides subleasing services. The airline also
operates extensive trucking services that consist of road feeder services (RFS) throughout Europe,
North and South America, the Middle East, Africa, and within Asia [61]. Road feeder services are used
in the air cargo industry for the transportation of air cargo between hub and regional airports [62].

Cargolux also offers third party aircraft maintenance at its maintenance base at Luxemburg Findel
Airport. The company is specialized in Boeing B747 line and hanger maintenance up to and including
aircraft C-Checks. Also, the company offers a range of specialized maintenance services and holds line
maintenance approval for the Boeing 777 aircraft.

Figure 2 presents Cargolux’s annual enplaned air cargo tonnage and freight tonne kilometres
performed (FTKSs) for the period of 2004 to 2017. A freight tonne kilometer is defined “as the mass
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of air cargo multiplied by the distance that the cargo is carried” [63] (p. 36). As can be observed in
Figure 2, both the annual enplaned tonnages and FTKSs declined in 2009 as the effects of the global
financial crisis (GFC) impacted the global air cargo industry. From 2012 to 2017, Cargolux experienced
strong growth in both its annual enplaned tonnages and FTKs from 2012 until 2017.

o 1200000 .
@ 1,200, —
c £
= B o
O ey S i
S 1,000,000 _ =
= T B
c w
& g00,000 =
0O (N
= =
[ g ®©
T 500,000 =
c 4 =
j

=

(=]
[

2004 2005 2006 2007 2008 2000 20102011 2012 2013 2014 2015 2016 2017

TonnesCarried

Figure 2. Cargolux annual freight tonnage carrier and freight tonne kilometres performed (FTKs):
2004-2017. Source: data derived from [64—69].

4.2. The Application of Porter’s Five Forces Model to Cargolux Airlines” International Position in the Global
Air Cargo Industry Supply Chain

The attractiveness of the world air cargo industry is determined by five competitive forces:
The intensity of the rivalry amongst incumbent competitors, threat of new entrants into the industry,
bargaining power of buyers, buying power of suppliers, and the threat of substitute products or
services [70].

4.2.1. The Intensity of Rivalry among Established Airlines in the Global Air Cargo Supply Chain

e  There are many competitors providing services in the global air cargo supply chain. These carriers
typically operate the same aircraft types as Cargolux and their business models are virtually
comparable at a global level [10]. Both the combination passenger airlines, who may also operate
freighter aircraft in addition to their passenger services, and the dedicated all-cargo airlines, such
as Cargolux, Cargo Logic Air, and Nippon Cargo Airlines (NCA), provide airport-to-airport
services. These operators principally source their air cargo traffic from International Air
Transport Association (IATA) accredited air freight forwarders and third-party logistics providers,
for example, DB Schenker, DHL Global Forwarding, and Panalpina. In addition, the major
integrated carriers, such as DHL Express, FedEx, and United Parcel Service, also compete strongly
in both the global air cargo and air express market segments;

e  air cargo capacity can only be introduced in quite large increments. As previously noted, the major
global air cargo carrying airlines operate dedicated freighter aircraft, with airlines, such as Cargolux,
AirBridge Cargo Logic Air, Cargo Airlines, and Nippon Cargo Airlines, operating fleets of Boeing
B747-400 or Boeing 747-8 freighter aircraft. The Boeing B747-400 freighter has a cargo payload of
121.9 tonnes, whilst the Boeing 747-8 freighter has a cargo payload of 132.6 tonnes [71,72]. The Boeing
B777-200LREF freighter aircraft is operated by Emirates SkyCargo, Ethiopian Airlines, Etihad Airways,
EVA Air Cargo, Korean Air Cargo, Lufthansa Cargo, and Turkish Air Cargo. The Boeing B777-200LRF
has a cargo payload of 103.7 tonnes [73]. Cargolux, like other air cargo-carrying airlines, offers large
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volumes of air cargo capacity when it enters a new market. Thus, detailed planning and market
analysis is required prior to deciding whether to add new or additional air cargo capacities;

e the fixed assets that are required by the actors competing in the global air cargo industry, such
as aircraft, aircraft unit load devices, and air cargo terminals, can typically only grow in larger
and fixed steps [70]. The major assets that Cargolux requires are aircraft, and these are carefully
planned for. Air cargo handling at the carrier’s primary hub at Luxemburg Airport is outsourced
to LuxairCARGO [74]. In addition, Cargolux’s cargo handling is contracted to cargo handling
agents at the various airports that it services on a scheduled and non-scheduled basis. This cargo
handling outsourcing strategy eliminates the requirement for Cargolux to invest in costly air cargo
terminals, whilst also avoiding the staffing and operating costs associated with the provision of
cargo handling services; and

e the barriers for exiting the air cargo market are rated as high. This is due to the specialized means
of production (air cargo transportation), fixed costs associated with the retirement of aircraft, and
governmental barriers [70]. This factor did not apply to Cargolux Airlines International as the
airline is an active competitor in the global air cargo supply chains.

4.2.2. Barriers to Market Entry in the Global Air Cargo Supply Chain

The presence of market entry barriers in the global air cargo industry restricts the number of actors
competing in the industry, and hence, influences the rivalry amongst the incumbent competitors [70].
In the world airline industry, there are four discrete types of legal entry barriers: Airline ownership,
airline operating licenses, route-specific air services rights, and perimeter rules at airports [75].

Should new airlines enter the air cargo market, the competitive advantages of the incumbent
airlines are immediately influenced. This is because the new entrant provides new additional air cargo
carrying capacities in the existing market, which typically diminishes the profit margins of all market
participants [70]. When the market entry barriers are low, there is a greater threat to the incumbent
airlines [24].

There are three other discrete entry barriers in the air cargo industry that are applicable for pure
new dedicated cargo airlines. Importantly, these barriers do not apply for the additional air cargo
capacity provided by the combination airlines [70].

e  Existing incumbent all cargo airlines realize economies of scale by over proportionally decreasing
the total cost whilst, at the same time, increasing their production capacity, that is, freight tonne
kilometres (FTKSs) performed;

e theincumbent airlines may have already attained high brand recognition, intense customer loyalty,
or similar marketing targets. For the new entrant to compete in the market, they must incur the
costs associated with sales support, advertising, and other marketing initiatives. Cargolux has
historically worked very closely with the freight forwarders, and hence, has a strong brand image
and customer loyalty; and

e entry into the air cargo market requires substantial investment and capital. In terms of capital
expenditure and costs incurred, the risk of a new cargo airline failing (sunk costs) presents a major
hurdle for new market entrants [70] (p. 319).

In the global passenger and air cargo transport industry, airport “slots” are viewed as a classic
barrier to market entry [76]. A slot is “defined as the concession or entitlement to use runway capacity
of a certain airport on a specific date and specific time” [77]. In cases where airport slots continue to be
awarded under the “Grandfather Rights” principle, it would then be very difficult for new entrants
to obtain access to attractively-timed slots at congested airports. However, the legalization of the
so-called “Secondary Slot Trading” does provide new entrants with the possibility of purchasing slots.
If they do purchase them, however, they will still need to compete against incumbent airlines who
obtained many, or all, of their slots for free [75] (p. 88). As previously noted, Cargolux’s major hub
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is located at Luxembourg Airport. Thus, a possible future threat would be if the airport become slot
constrained at some point in the future.

Governmental policy is also a major entry barrier [24]. In today’s air cargo (and airline) industry,
there are stringent security regulations that can pose a barrier to market entry due to the associated
costs. Cargolux Airlines International, like the combination and dedicated all-cargo airlines, and the
integrated carriers, must comply with all government regulations.

4.2.3. Bargaining Power of Buyers

Customers that have a high level of market power in the air cargo industry can place pressure on
air cargo rates, whilst at the same time, these customers often demand higher quality or the extension
of a carrier’s existing product/services’ range [70]. Around 90% of global air cargo traffic is provided
by freight forwarders and global logistics providers [76]. These firms are powerful because they are
often purchasing standardized or undifferentiated services, the costs associated with changing airlines
is low, and the products/services provided by airlines are often easily exchanged or substituted [70].
Today, in the global air cargo industry, there are a relatively small number of international freight
forwarders or global logistics service providers, such as DHL Global Forwarding, Panalpina, and DB
Schenker, who account for a major portion of the industry revenues and employees [76,77]. Indeed,
the global air cargo industry has never seen such a high degree of forwarder concentration as that
which exists today. Given the large volumes of air cargo traffic that these large firms control, they
can have considerable influence over an airline’s routing decisions, and they are using that influence
to develop cargo hubs at preferred airports [78] (p. 140). There are also small and mid-sized freight
forwarding firms competing in the industry, as they can offer a level of specialization or a combination
of scope and flexibility that the large global operators may not be able to provide. As noted, Cargolux
has historically worked very closely with the international air freight forwarders and this has resulted
in a strong brand and customer loyalty.

Some freight forwarders have extended their service offering beyond merely booking cargo space
on behalf of their customer on passenger and freighter services provided by the airlines. They are
now offering shippers their own dedicated freighter services. For example, in February 2018, Flexport,
an air freight forwarder, announced that beginning April 5 it would offer round-trip flights between
Hong Kong and Los Angeles twice per week utilizing a Boeing B747-400F aircraft [79].

4.2.4. Bargaining Power of Suppliers

Within the air cargo industry, suppliers can pose a threat through the increase in their pricing.
As such, powerful suppliers could, in this context, reduce the profitability of firms competing in the
industry, if they are not able to recoup cost increases through an increase in their pricing. The aircraft
manufacturers and aviation fuel companies are considered powerful. This is because these sectors
are dominated by several firms, for example, Airbus and Boeing Commercial Airplanes, and they
are more concentrated than the airlines. Furthermore, their products that are delivered are vital for
the consuming air cargo sector [70]. In the airline industry, there are suppliers who either actually or
potentially possess monopoly power. These include air traffic control (ATC) and airport services, with
many carriers having to pay whatever ATC and airport services’ charges are levied upon them [76].

Boeing Commercial Airplanes and Cargolux have had a long-standing relationship and have
launched new aircraft programs together, for example, as previously mentioned, Cargolux was one of
the launch customers for the Boeing 747-8 freighter aircraft [80,81]. Cargolux was also the first airline
to operate the Boeing B747-400 freighter aircraft [82].

Cargolux is the major air cargo airline serving Luxemburg Airport and has a long-standing
relationship with its cargo handling agent—Luxair CargoCenter. Luxair has a 35% shareholding in
Cargolux [83].

As previously noted, Cargolux provides extensive road feeder services to expand its marketable
network. These services are provided by contracted trucking companies that serve an extensive
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surface network throughout Europe to deliver intercontinental air cargo to and from Luxembourg.
Temperature-controlled road transport services are also provided to and from the Luxair CargoCenter
in Luxembourg Airport [84]. Due to its strong position and ranking in the global air cargo industry,
Cargolux is a valuable customer for the road feeder service operators.

Cargolux appears to be in a relatively favorable position vis-a-vis its key suppliers.

4.2.5. The Threat of Substitute Products in the Global Air Cargo Supply Chain

Oedekoven [70] (p. 320) has observed that substitution in the air cargo industry depends upon
the specific market segment. Substitution in the air cargo industry is generally greater if the air
cargo services being provided can be relatively easily switched from the original product/service to
a substitute (low product loyalty). The possibility of buyers making a substitution are made greater
if the incurred buyer switching costs are relatively low and if the air cargo rates are relatively high
compared to the performance of the substitute product, for example, the slower speeds of ocean
transport or by truck, which is considered acceptable to the buyer at the lower price [70]. Often, air
cargo transportation confronts challenges from two modes of transport: Railway and road. Railway
transport is considerably cheaper than air cargo transport [85]. The supply of air cargo capacity
is influenced by the airline’s available capacity, and competition from the surface-based transport
modes, particularly maritime container transport. Furthermore, improved trucking reliability and
service quality, for instance, the ability of customers to track their consignments in real time, lower
theft/damage/ pilferage rates, coupled with rates lower than airlines can offer, has put trucking in a
position where it both competes with, and complements, air services [79] (p. 143). The rail mode is also
emerging as a potential source of competition to air cargo, particularly between China and Europe [86].
Thus, the surface transport modes can pose a competitive threat to air cargo-carrying airlines. The
threat of the substitution of ground-based surface transport modes applies to both the combination
airlines and the dedicated all-cargo carriers.

Furthermore, in recent times, there has been a modal shift with the loss of global air cargo to
ocean freight [87,88]. The decline in the air share is explained by three key factors:

1.  Commodity mix effect: Higher growth of products that traditionally, and typically, were shipped
by ocean freight versus those shipped by the air cargo mode;

2. Value effect: There has been a higher growth of the lower end of a product, which has entailed
the greater use of ocean freight; and

3. Mode shift: This occurs when a product historically transported by the air cargo mode is shipped
by ocean freight instead [89] (p. 5).

Cargolux, like all other cargo-carrying airlines, will need to remain mindful of these competitive
threats and, in so doing, frame their strategic options accordingly

4.3. Cargolux Airlines” Strategy

Cargolux has strategically positioned itself as a relatively niche carrier with a niche route network,
which includes the world’s largest air cargo markets, and a niche range of products. These are key to the
airline’s value premium and have prevented the commoditization of the product/service offering [90].
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4.3.1. Cargolux Strengths in the Competitive Global Air Cargo Supply Chain

There are a range of strategic factors that underpin Cargolux’s competitive position in the global
air cargo supply chain. The airline operates a homogenous, modern fuel-efficient fleet of Boeing B747-8,
Boeing B747-400F, and Boeing B747-400ERF freighter aircraft [68]. The most commonly used metric in
the evaluation of aircraft productivity is the daily aircraft utilization rate. The daily aircraft utilization
rate is measured in block hours per day and by the aircraft operated by the airline [91]. Thus, the most
effective driver of an airline’s aircraft productivity is its aircraft utilization rate, as aircraft do not earn
revenue when they are sitting on the ground in between flights [92]. In 2017, the strategic deployment
of the Cargolux fleet of aircraft resulted in a daily utilization rate of 14 hrs 51 min per day being
achieved [68].

Organizational flexibility is required by firms so that they can adapt rapidly to changing business
environments [93]. At a strategic level, there is a great deal of strategic flexibility when the firm can
easily change the composition of its product market combinations (PMCs) through the renewal of
products, by switching to new markets, by the acquisition of other firms, and via the divestment of
unviable business units [94]. An important factor that underpins Cargolux’s competitive strategic
position in the global air cargo supply chain is the company’s flexibility to adapt to market changes [90].
Recent changes in the global air cargo market include the rapid volume in perishable items transported
by the air cargo mode. This growth is due to the globalization of eating habits [95]. Another market
change has been the increase in E-commerce, which has created “a speed to market” customer
mentality—the air cargo mode is well suited to satisfy this requirement. Furthermore, in recent
years, there has been strong growth in the volume of pharmaceutical products shipped by air cargo.
According to the International Air Transport Association [96] (p. 5), the pharmaceutical industry
relies on air cargo for its speed and efficiency in transporting high-value, and time and temperature
sensitive cargo, particularly vaccines. Other factors that are shaping the air cargo environment include
market liberalization, new logistics concepts, new players, and new modes of transport, for example,
drones [97]. Cargolux has responded to these changes through the development of its product and
services offered as well as through its niche route network.

The other factors that underpin Cargolux’s strengths in the global air cargo supply chain include
a lean customer driven organization, a loyal and highly qualified workforce, quick decision making,
a team environment, and its in house aircraft maintenance and flight operations departments [69].
Furthermore, niche all-cargo operators can deploy their aircraft to destinations and at times that suit
air cargo demand [98]. Cargolux is an example of one such niche operator.

4.3.2. Cargolux Airlines’ International Differentiated Product and Service Range

As a product, air cargo is extremely heterogeneous in nature [99]. Due to air cargo’s heterogeneous
nature, a range of different transport solutions must be available for air cargo [100]. The air cargo
products offered by airlines (and the integrators) are normally defined in terms of service patterns, such
as general, priority, same day, and next day (the latter three are normally time definite services) [101].

Standard air cargo services emanate from the traditional, commodity-like segment of the air cargo
market. Industrial and other products are transported by air with limited liability of airlines as to
defined delivery times and other product features, for instance, damaged or lost cargo, where airlines
offer a limited guarantee to shippers [102]. Cargolux’s standard product for general cargo is called CV
Classic. This product satisfies the requirement of any air cargo shipment that requires fast, reliable, and
expert handling throughout the transportation chain [103].

Express, time-definite air cargo services are used by shippers who are prepared to pay a premium
for transportation services that enable them to minimize product inventory levels by providing
time-definite deliveries [104]. Time-definite air cargo services are typically more expensive than
general air cargo due to their higher boarding priority. Products shipped by express, time-definite air
cargo services are generally very valuable, hence, delivery times are a critical factor [105]. Cargolux
offers two discrete products for cargo that has a high degree of urgency: “CV Select and CV Select +.”
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The minimum shipment size for the CV Select product is 150 kgs [104,106]. The minimum shipment
size for CV Select+ is 1650 kgs [107].

The air cargo mode enables shippers to ship highly perishable products to many distant markets
that cannot be serviced by surface transport modes (rail/truck) or ocean transport. Hence, the air cargo
mode is increasingly being used to transport a diverse range of perishable products, such as high-value
horticultural products, including fruits, vegetables, flowers, and fresh cut fruits and vegetables. Chilled
and frozen meat, dairy products, fish, and seafood are also commonly shipped by air cargo [108].
Such products require rapid transportation. This is because they are urgently required, or because
they may otherwise perish or deteriorate when being transported over long distances [76]. Thus,
as previously noted, there are a range of products shipped by air cargo that require cool chain or
temperature-sensitive transportation [109]. To avoid physical perishability or spoilage, perishable
goods must be shipped as expeditiously as possible to the consumer. Also, the use of air cargo ensures
consumers receive the goods prior to the expiration of the good’s commercial life [108]. Cargolux has
defined and implemented a special product that focuses on the transportation of perishable items—"CV
Fresh” [110].

Prior to examining Cargolux’s pharmaceutical product, it is informative to briefly note the
trends in pharmaceuticals shipped by air and their handling requirements. The change in market
demographics and the greater accessibility and wider choice of drug products has led to a continued
demand for healthcare products around the world. Speed to market is therefore critical and
the healthcare industry is increasingly relying upon air cargo to ship their products [111,112].
The pharmaceutical industry markets drugs, which are licensed for use as medications and it is
an industry that relies extensively on the air cargo mode to transport its raw products and carry
its products to the end consumer [113] (p. 86). Pharmaceutical consignments are typically valuable
and sensitive. The high value is due to the large quantities of regulated drugs and one-of-a-kind
production batches for research and development (R&D). Importantly, pharmaceuticals are sensitive
to temperatures; most drugs and other vaccines lose their effectiveness when exposed to ambient
temperatures for too long a time period. In addition, pharmaceutical shipments are often subject
to time constraints because of potential spoilage; therefore, they are most often air freighted over
longer distances, as the elapsed journey time of ocean freight may be too long. To minimize losses,
pharmaceuticals are therefore shipped in a cold chain. In cold chains, each chain actor provides
cold storage at all parts of the consignment’s journey. In cold storage, every actor ensures that the
temperature remains within a narrow range specified during the booking of the transport. These
temperature regulations are most typically quite low (2-5 degrees Celsius), but room temperatures
(15-25 degrees Celsius) may also be requested [114]. Handling and quality standards that are uniform
across all stages of the supply chain are essential to ensure pharmaceutical products reach their
destination in impeccable condition through an unbroken cool chain [114]. Temperature deviations and
temperature excursions throughout the transportation cycle requires the establishment of a complete
logistics process to maintain the shipment’s integrity [113]. Cargolux’s pharmaceutical product is
called “CV Pharma” [115]. Cargolux aims to provide pharmaceutical customers with a complete
cool-chain solution and Cargolux was the first airline to receive the Good Distribution Practices (GDP)
Certification for Pharmaceuticals. Cargolux’s CV Pharma product is also fully compliant with the
International Air Transport Association (IATA) Chapter 17 (Air Transport Logistics for Time and
Temperature Sensitive Healthcare Products) regulations [114].

The carriage of live animals by air is a specialized niche of the air cargo industry [115], and it is a
growing high value business [116]. Examples of the types of animals transported by air cargo include
race horses [117], sharks, lions [118], and live pets [117]. Cargolux has developed a special product for
the carriage of live animals—"CV Alive” [119].

Another niche market segment for which Cargolux has developed a specific product is the
oversized or outsized air cargo market. Oversized is air cargo that does not fit into an airline’s standard
unit load devices (ULDs) or on a specific aircraft [112]. According to Vyshehirsky [120] (pp. 140-141),
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outsized cargo is a unique good if they satisfy one or more conditions: “Cargo whose transportation is
not possible without the development and use of specialist engineering and design solutions; cargo
that requires loading and unloading to and from aircraft with the use of non-standard ground and
aircraft loading equipment; and the transportation of cargo requiring special preparation of the aircraft
and training for the flight crew”. Cargolux’s outsized cargo product is called “CV Jumbo” [121].

The air cargo mode is also used to carry ultra-high value products, for example, artwork, gold,
jewelry, and precious stones [98]. Cargolux’s product for the safe carriage of high value goods is called
“CV Precious” [122].

Cargolux has also developed a product for items that are powered, for example, cars and aircraft
engines. This product is called “CV Power” [123].

The final discrete air cargo product offered by Cargolux is titled “CV Hazmat” [124]. This product
is targeted at the carriage of dangerous goods. According to Sales [112] (p. 75), “dangerous goods are
articles or substances that are capable of posing a risk to health, safety, and property or the environment
and which are shown on the list of dangerous goods in the IATA Dangerous Goods Regulations (DGRs)
(dangerous goods regulations) or which are classified according to those regulations”.

Table 2 presents a summary of the Cargolux International Airlines” services/product offering
vis-a-viz its principal all-cargo airline competitors. As can be observed in Table 2, Cargolux and its
competitors all offer branded general cargo and pharmaceutical products. CargoLogic Air offers
a branded dedicated aerospace and aircraft on ground service, an oil and gas, as well as a special
humanitarian branded service offering (Table 1). Cargolux also competes in this market segment with
its “CV Power” product. Nippon Cargo Airlines (NCA) is the only carrier that offers a special branded
artworks service (Table 2), though the AirBridge Cargo “abc Valuables” service also includes art work
consignments. Cargolux and its competitors, except for CargoLogic Air, all offer branded express and
oversized cargo products. The hazardous or dangerous goods market segment is served by AirBridge
Cargo, Cargolux, Nippon Cargo Airlines (NCA), and Polar Air Cargo. These airlines offer a branded
dangerous goods solution that is in full compliance with the international regulations for the carriage
of dangerous goods (Table 1). AirBridge Cargo, Cargolux, Nippon Cargo Airlines (NCA), and Polar
Air Cargo all offer a branded product that is targeted at the oversize cargo market segment.

Table 2. Cargolux Products/Services Vis-a-Viz Competitors.

AirBridgeCargo CargoLogic Ca.rg.olux Nippon Polar Air
Market Segment Airlines Air Airlines Cargo Cargo
International Airlines Worldwide

Aerospace & AOG ! X v X X v
Art Works v X X v X
General v v v v v
Express v v v
Hazardous v X v X v
Humanitarian aid X v X X X
Live animals v X v X v
QOil & Gas X v X X X
Perishables v v v v v
Power % X X v X v
Oversize v X v v v
Pharmaceuticals v v v v v
Valuables v X v X X

N

Source: adapted from References [105,106,109,114,119,12
Power product also includes aircraft engines.

~145]. Notes: ' AOG=Aircraft on ground, > The Cargolux
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4.3.3. Cargolux Italia

In December 2008, Cargolux established a subsidiary, Cargolux Italia, based in Milan, Italy.
The motivation for this venture was to capitalize on the reduced operations of Alitalia [146]. In 2009,
Cargolux Italia launched its first flights following the approval of commence operations from the
Italian civil aviation authority. Initially, the airline planned to operate one Boeing B747-400 freighter,
on a twice-weekly Hong Kong and Milan service. This service also made a stop at Dubai on the
eastbound service and Baku on the westbound service [147].

In mid-2014, both Cargolux Airlines International and Cargolux Italia were awarded the status
of Authorized Economic Operator (AEO). This status was granted by the Luxembourg and Italian
customs administrations on behalf of the Directorate General for Taxation and Customs Union of the
European Commission. An Authorized Economic Operator (AEO) is recognized by all 28 EU member
states as well as by third countries that have a mutual recognition agreement (MRA) with the EU.
The AEO status was awarded following an in-depth procedure that included application, qualification,
and on-site audit phases during 2013 [148].

In October 2015, Cargolux Italia and Nippon Cargo Airlines (NCA) entered into a strategic
partnership agreement that involved code-sharing cargo flights from Milan Malpensa Airport to
Osaka’s Kansai International Airport and from Malpensa to Tokyo’s Narita International Airport.
The cooperation arrangements between the two airlines represented an improved service offering on
the routes between Italy and Japan that also include two weekly flights from Milan Malpensa Airport
to Osaka’s Kansai International Airport and four weekly flights from Milan Linate to Tokyo’s Narita
International Airport. According to Cargolux Italia, these flights provide another fast and reliable
freight lane for shippers in the Tokyo area to Europe [149].

Cargolux Italia operates flights from Milan to various destinations, including Hong Kong, Osaka,
Zhengzhou, and Novosibirsk. These destinations are served by a fleet of four Boeing 747-400 freighter
aircraft [150].

4.3.4. The Joint Sharing of Air Cargo Capacity with Alliance Partners

On 9 May 2017, Emirates SkyCargo (the air cargo division of Emirates Airline) and Cargolux
signed a Memorandum of Understanding (MoU) for a strategic operational partnership in air cargo
transportation. This agreement was the first agreement of its kind in the air cargo industry between a
full-service network carrier (FSNC) and a specialized dedicated all-cargo airline [151,152]. The MoU
allows the strategic cooperation between the two airlines who have complementary strengths and
shared values for customer service excellence [153]. Under the agreement, Emirates SkyCargo will
have access to Cargolux’s Boeing B747 freighters’ capacity, which will enable it to offer transport
of outsized air cargo consignments requiring the nose-loading capability of the Cargolux Boeing
B747 freighter aircraft. In addition, the MoU includes block-space and interline arrangements, which
enable both partners to expand both their route networks [153]. A block space agreement (BSA) is
a contractual arrangement between an airline and another third party, for example, another airline,
whereby a specified amount of cargo space is allotted between two or more points on an airline’s
network for a given period [154].

In June 2017, Emirates SkyCargo commenced freighter operations to Luxemburg, with the cargo
traffic carried on these services to be handled at the same facility as used by Cargolux. Cargolux also
announced that it would increase its flight frequencies to Dubai to improve connectivity [151,152].
A further benefit of the MoU for Cargolux was that it gained access to Emirates” vast passenger
belly-hold capacity on its widebody passenger fleet [152].

In October 2017, Cargolux Airlines and Emirates SkyCargo signed a codeshare partnership
agreement for air cargo. This agreement allows both airlines to procure air cargo capacity on each
other’s flights and subsequently offer it to their customers under their own airway bills and flight
numbers. The codeshare agreement was applicable for air cargo capacity on both freighter and
Emirates passenger services [155,156]. The new agreement built on the strong collaboration between
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the two airlines, including cargo handling agreements to facilitate the smooth transition of air cargo
consignments between the two airlines hubs in Luxemburg and at Dubai World Central airports [69].

In November 2017, Cargolux and Japan-based Nippon Cargo Airlines (NCA) signed a strategic
cooperation agreement that provided access to each carrier’s capacity through code-share and space
swap arrangements. Under the terms of the agreement, Cargolux obtained access to NCA's flights
from Frankfurt-Hahn Airport to Tokyo’s Narita International Airport, whilst NCA gained access
to Cargolux’s services from Luxembourg to Tokyo’s Narita International Airport. As part of this
agreement, Cargolux Italia ceased its services to Narita International Airport, but retained its services
to Osaka’s Kansai International Airport. Cargolux also announced its intention to further develop its
operations at Komatsu Airport in Japan [157].

4.3.5. Cargolux International Airlines and Oman Air Strategic Cooperation Agreement

On 10 March 2015, Cargolux completed a strategic cooperation agreement with Oman Air.
The cooperation agreement provided Cargolux with new sea/air cargo transport opportunities from
Oman’s modern port facilities. Cargolux’s freighter aircraft will use Oman Air’s facilities at Muscat
Airport. Under the terms of the agreement, Cargolux would introduce full freighter services from
Luxembourg to Chennai in India via Oman. The first flight took place on 15 April 2015. The agreement
also provided Cargolux with access to the lower-deck belly hold space on Oman Air’s passenger
service [158] as well as the use of Oman Air’s facilities at Muscat, Salalah, and Sohar [159].

Due to the successful cooperation between Cargolux and Oman Air on the cargo flights to Chennai,
and in the frame of the cooperation agreement signed in 2015, Cargolux and Oman Air introduced
an additional destination in India, with two weekly flights to Mumbai, commencing on 8 March
2016 [160]. The extended agreement provided Oman Air with additional air cargo traffic sourced from
throughout Cargolux’s extensive global network and Cargolux continued to have greater access to
Oman Air’s passenger services [161].

The strategic cooperation agreement between Cargolux and Oman Air has helped Oman Air to
expand its air cargo operations and develop the Sultanate’s logistics hub. A further benefit of the
agreement is that it will help grow the economy of the Sultanate of Oman [162].

4.3.6. Cargolux International Airlines and Henan Civil Aviation and Investment Company (HNCA)

In 2013, Henan Civil Aviation Development and Investment Co Ltd., a China State-owned company
located in the Henan province, purchased a 35% stake in Cargolux Airlines International [163]. Zhengzhou
Xinzheng International Airport became Cargolux’s second hub airport [164,165]. The dual hub strategy is
a major pillar of the commercial cooperation between Cargolux and HNCA [166] (p. 13).

Following a series of charter flights, Cargolux commenced scheduled services from Luxemburg
to Zhengzhou Xinzheng International Airport on 24 April 2014 [166]. By the end of 2015, Cargolux
was operating 13 services per week from its Zhengzhou Airport hub, and the airline had launched a
trans-Pacific service between Zhengzhou and Chicago [167]. During 2017, Cargolux operated daily
flights from Luxemburg to Zhengzhou Airport (and daily flights from Luxemburg to Hong Kong
and Shanghai’s Pudong International Airport). The airline also opened two new routes in 2017
from Zhengzhou; Zhengzhou to Atlanta and Zhengzhou to London Stansted Airport. These new
routes were designed to cater for the growing demand for trans-Pacific and European connections,
respectively [69].

In 2017, Cargolux was the largest cargo airline in its Zhengzhou hub. The airline’s expansion
in China also supports the “One Belt, One Road” strategy to promote the air corridor, the “Air Silk
Road”, along this important route [69] (p. 8).
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4.3.7. Cargolux 2025 Strategy

In 2017, Cargolux commenced a journey of transformation, with the introduction of the “Cargolux
2025 Strategy” [168,169]. This strategy is focusing on ensuring that Cargolux remains a sustainable,
relevant, and competitive provider of quality services to its customers [169]. The scheme focuses on
ensuring business sustainability through lean and flexible processes together with technological and
digital enhancement that are in alignment with the company’s “lean and green” philosophy. The
strategy is also focused on the development of people skills to ensure the company always remains
financially sustainable. The company’s value offering to its customers is of prime importance and
forms a key part of the strategy. Also, of equal importance will be the change associated with the
digital revolution and the impact that this will have on Cargolux’s business and that of their customers.
In addition, the implementation of the strategy aims to capitalize on and solidify the company’s market
presence to ensure that Cargolux is the “Global Cargo Carrier of Choice” [69] (p. 10).

There are three pillars underpinning the “Cargolux 2025 Strategy”: Strategic Measures, Business
Process Review, and the Digital Roadmap [69] (p. 11).

e  Strategic Measures: The “Cargolux 2025 Strategy” emphasizes the airline having a flexible
aircraft fleet that can take advantage of changing market conditions without incurring undue
additional costs.

e  Business Process Review: During 2017, Cargolux embarked on a company-wide transformation
initiative to modernize work processes and to “future proof” the company, thereby ensuring its
sustainability. This program contributes to job security and growth and includes training in more
efficient work practices (lean). The Business Process Review is thus an important element within
the Cargolux 2025 Strategy goals of digitalization and transformation. It highlights the workforce
at every level of the organization as they identify small, incremental changes that can make a big
difference to the organization. The Business Process Review ensures that Cargolux takes every
available opportunity to strengthen the relationships with long-standing customers whilst also
creating an unassailable value proposition for new ones.

e Digital Roadmap: An important tool of the Cargolux 2025 Strategy is a review program, which
has mobilized staff and management to find better and even more productive methods for
executing key business processes. The integrated digitalization of key business processes and
the enhanced communication throughout the airline are welcomed by-products of this holistic
and systematic review [69] (p. 60). Cargolux [69] (p. 60) have noted that “with each supply chain
automation comes an even stronger connection with the customer”. The trend towards supply
chain management (SCM) favours freighter aircraft over passenger airlines. This is because
freighter aircraft can be more easily scheduled to satisfy the requirements of shippers, that is, for
late night departures [170]. For air cargo shippers, services that are scheduled to depart in the late
evening and at night tend to be more compatible with the firm’s daily production schedules [171].

4.4. Looking to the Future

The global air cargo industry is forecast to grow at 4.2% over the period of 2018 to 2037 [172].
It is envisaged that the primary drivers of the global air cargo growth will be increasingly driven by
E-commerce and world economic growth [173]. According to Boeing [172] (p. 6), “Asia will continue
to lead the world in average annual air cargo growth, with domestic China and intra—East Asia
markets expanding 6.3 percent and 5.8 percent per year, respectively. Supported by faster-growing
economies and growing middle classes, the East Asia—North America and Europe-East Asia markets
will grow slightly faster than the world average growth rate. Middle East and Latin America markets
connected to Europe and North America will grow at approximately the world average. In the more
established and mature trade flows between North America and Europe, growth will be below the
world average”. From an airline route network standpoint, freighter routes are highly concentrated
on relatively few trade lanes, particularly in the world’s two largest trade routes, East Asia—North



Infrastructures 2019, 4, 6 19 of 28

America and East Asia—Europe. In contrast, passenger networks are much broader in scope and
often include destinations where there is limited or minimal air cargo demand. This difference in the
distribution of passenger and cargo traffic explains the considerable load factor difference in the lower
deck belly space of passenger services and freighters, which average approximately 30% and 70%,
respectively. In addition, range limitations on fully loaded passenger aircraft and restricted passenger
services to key air cargo airports make freighter operations essential. For these structural reasons,
Boeing [172] has predicted that freighter aircraft will carry more than half of the world’s air cargo for
the next 20 years.

In recent times, world air cargo growth has been influenced by the shortening of product life
cycles, reductions in the times to ship goods to markets, and the trend towards the global sourcing of
products [174]. In addition, more firms are increasingly recognizing that the higher costs of shipping
goods by the air cargo mode can be offset by reductions in their inventory holding costs, warehousing,
and packaging costs [175]. The rapid rise in e-commerce, and the growing importance of global
companies’ supply chain strategies, have continually influenced the growth of the global air cargo
market in recent years [176]. Consequently, air cargo also plays a substantial role in the modern-day
supply chains [177]. Air cargo-carrying airlines need to remain cognizant of these changing trends and
in so doing develop solutions (products/services) that will help them to become integrated into the air
cargo supply chain.

5. Discussion

5.1. Findings

The case study has highlighted the various strategic options available to dedicated all-cargo
airlines seeking to optimize their value proposition and capture a competitive advantage. The study
found that the Cargolux Airlines competes in a very competitive industry and, to optimize its strategic
position and satisfy air cargo shippers’ supply chain requirements, the airline has developed and
implemented a wide variety of niche products aimed at the discrete air cargo market segments.
The airline has in recent times consummated strategic cooperation agreements with Emirates SkyCargo,
Nippon Cargo Airlines (NCA), and Oman Air. These agreements have enabled Cargolux to extend its
network coverage and obtain access to additional air cargo capacities and destinations served by the
Emirates Airline and Oman Air passenger aircraft fleet. Cargolux has also established a subsidiary
airline—Cargolux Italia, based in Milan, that has focused on serving the very important Italian air
cargo market. Most importantly, following the acquisition of a 35% shareholding in Cargolux by
Henan Civil Aviation and Investment Company (HNCA) in 2013, Cargolux has adopted a dual hub
strategy—Luxemburg Airport and Zhengzhou Xinzheng International Airport—which has enabled
the airline to expand its route network and tap into the increasingly important China air cargo market.

In 2017, Cargolux commenced a journey of transformation with the introduction of the “Cargolux
2025 Strategy”, which is predicated on three pillars: Strategic Measures, Business Process Review, and
the Digital Roadmap. A key objective of this strategy is to ensure that Cargolux Airlines International
remains a sustainable, relevant, and competitive provider of quality services to its customers, both
existing and new.

The case study has shown that to successfully compete in the global air cargo industry supply
chain, airlines need to carefully design and offer products that are targeted at specific market segments,
for example, the general air cargo market, the perishables, and the pharmaceutical market segments.
Products need to satisfy the discrete shipping and handling requirements of the products being shipped
by the air cargo mode. From a strategic policy perspective, a competitive advantage will be captured
if shippers and customers deem the product/services being offered by an airline as suitable for the
product(s) being shipped by the air cargo mode.

Dedicated all-cargo airlines as well as the combination airlines offering air cargo services/products
have designed and now offer a range of product/services targeted at discrete market segments.
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The case study showed that Cargolux and its competitors offer a suite of products/services. Cargolux
and its dedicated all cargo airline competitors offer a general cargo air cargo product and, except for
CargoLogic Air, these airlines all offer branded express, perishables, and oversized air cargo products.
Cargolux and its dedicated all-cargo airline competitors all offer a pharmaceutical cool chain solution.
There are, however, other differences between the air cargo product/services offered. CargoLogic Air
offers an aerospace and aircraft on ground (AOG), humanitarian aid, and oil and gas product/service.
Nippon Cargo Airlines (NCA) offers an artworks product and, as previously noted, the AirBridge
Airlines “abcValuables” product includes the handling and transportation of artworks. Cargolux and
AirBridge Cargo both offer a valuable air cargo service.

Cargolux’s business success has been due to a range of factors: Achieving high load factors,
good air cargo yields, high daily aircraft utilization rates [155], dedicated employees, high customer
loyalty [169], nose loading capability of the airlines” Boeing 747-400 and 747-8 freighter aircraft [90],
a diversified product portfolio, partnership agreements with other major air cargo carrying airlines,
and a global route network that serves world trade flows. A new all-cargo carrier entering the global air
cargo market could incorporate these factors into their business model to ensure their business success.

5.2. Study Limitations

A limitation of the study was that the study focused on Cargolux Airlines’ dedicated all-cargo
airline competitors. As noted earlier, around 56% of world air cargo is carried in freighter aircraft, with
the balance carried in the lower deck belly-hold compartments on passenger services.

5.3. Future Work

Future work will look at a cross-sectional study to investigate the competitive position of the five
leading dedicated all-cargo airlines—AirBridgeCargo Airlines, CargoLogicAir, Cargolux International
Airlines, Nippon Cargo Airlines (NCA), and Polar Air Cargo Worldwide, in the global air cargo
industry. Another future study will look at a cross-sectional analysis of the combination airlines
who operate dedicated freighter aircraft air cargo service/product offering vis-a-vis those offered by
dedicate air cargo airlines, including the integrated carriers, such as DHL Express and FedEx.

6. Conclusions

This paper has examined Cargolux Airlines International strategic position in the global air cargo
supply chain. Despite the increasing importance of freighter aircraft in the global air cargo industry,
there has been relatively limited research undertaken on this phenomenon. Thus, this study adds
some valuable insights to the literature. The study was underpinned by a case study protocol and
research framework that followed the recommendations of Yin [39] and applied “Porter’s Five Forces
Model” for the first time in assessing the strategic position of a dedicated all-cargo airline in the global
air cargo supply chain.

As noted in the case study, Cargolux International Airlines is a key player in the global air cargo
supply chain. In 2017, the airline was ranked number seven in the world in terms of freight tonnes
kilometres performed (FTKs). In addition, Cargolux is one of Europe’s leading all-cargo airlines.

The case study has highlighted the various strategic options available to dedicated all-cargo
airlines seeking to optimize their value proposition and capture a competitive advantage. The study
found that the Cargolux Airlines competes in a very competitive industry and, to optimize its strategic
position and satisfy air cargo shippers’ supply chain requirements, the airline has developed and
implemented a wide variety of niche products aimed at the discrete air cargo market segments.
The airline has in recent times consummated strategic cooperation agreements with Emirates SkyCargo,
Nippon Cargo Airlines (NCA), and Oman Air. These agreements have enabled Cargolux to extend its
network coverage and obtain access to additional air cargo capacities and destinations served by the
Emirates Airline and Oman Air passenger aircraft fleet. Cargolux has also established a subsidiary
airline—Cargolux Italia, based in Milan, that has focused on serving the very important Italian air
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cargo market. Most importantly, following the acquisition of a 35% shareholding in Cargolux by
Henan Civil Aviation and Investment Company (HNCA) in 2013, Cargolux has adopted a dual hub
strategy—Luxemburg Airport and Zhengzhou Xinzheng International Airport—which has enabled
the airline to expand its route network and tap into the increasingly important China air cargo market.

In 2017, Cargolux commenced a journey of transformation with the introduction of the “Cargolux
2025 Strategy”, which is predicated on three pillars: Strategic Measures, Business Process Review, and
the Digital Roadmap. A key objective of this strategy is to ensure that Cargolux Airlines International
remains a sustainable, relevant, and competitive provider of quality services to its customers, both
existing and new.

As previously noted, Cargolux has defined and implemented a range of strategies that principally
focus on niche market segments, for which the airline has developed unique products, the sharing of
air cargo capacities with other key airlines, and optimizing its route network by following a two-hub
strategy and supplementing flights with extensive road feeder services.

In the global air cargo in recent times, there has been a growing trend by airlines to develop and
offer product specific air cargo services. Cargolux and its dedicated all-cargo airline competitors have
followed this trend and now offer a portfolio of services to the discrete air cargo market segments.
There are, however, differences in these airlines service offerings. CargoLogicAir, for example, offers an
aerospace and aircraft on ground, humanitarian aid, and an oil and gas service offering. Japan-based
Nippon Cargo Airlines (NCA) offers a unique artwork product solution. Cargolux and its competitors
offer a general airport-to-airport air cargo product, a perishable product, and a pharmaceutical product.
The airlines also compete in the dangerous goods or hazardous cargo market segment. Another
important market is the oversized air cargo market segment; Cargolux AirBridge Cargo, Nippon Cargo
Airlines (NCA), and Polar Air Cargo Worldwide all service this market segment with their unique
service offerings. Cargolux competes against AirBridge Cargo Airlines in the valuables’ air cargo
market segment.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1. International Air Transport Association. Air Cargo: Enabling Global Trade. Available online: https://www.
iata.org/whatwedo/cargo/Pages/index.aspx (accessed on 22 November 2018).

2. Baxter, G.S.; Bardell, N.S. Can the renewed interest in ultra-long-range passenger flights be satisfied by the
current generation of civil aircraft? Aviation 2017, 21, 42-54. [CrossRef]

3.  Cook, G.N,; Billig, B. Airline Operations and Management: A Management Textbook; Routledge: Abingdon,
UK, 2017.

4. Dresner, M.; Zou, L. Air cargo and logistics. In Air Transport Management: An International Perspective;
Budd, L., Ison, S., Eds.; Routledge: Abingdon, UK, 2017; pp. 247-264.

5. Baxter, G.; Srisaeng, P.; Wild, G. The role of freighter aircraft in a full-service network airline air freight
services: The case of Qantas Freight. Mag. Aviat. Dev. 2018, 6, 28-51. [CrossRef]

6. Wensveen, ].G. Air Transportation A Management Perspective, 8th ed.; Routledge: Abingdon, UK, 2016.

7.  Boeing Commercial Airplanes. World Air Cargo Forecast 2016-2017. Available online:
https:/ /www.boeing.com /resources /boeingdotcom/commercial /about-our-market/cargo-market-
detail-wacf/download-report/assets/pdfs/wacf.pdf (accessed on 22 November 2018).

8.  Air Cargo News. Top 25 Cargo Airlines: FedEx Leads the Pack while Qatar Edges Higher. Available
online: https:/ /www.aircargonews.net/news/single-view /news/top-25-cargo-airlines-fedex-leads-the-
pack-while-qatar-edges-higher.html (accessed on 22 November 2018).

9. Ahlstrom, D.; Bruton, G.D. International Management: Strateqy and Culture in the Emerging World;
South-Western Cengage Learning: Mason, OH, USA, 2010.


https://www.iata.org/whatwedo/cargo/Pages/index.aspx
https://www.iata.org/whatwedo/cargo/Pages/index.aspx
http://dx.doi.org/10.3846/16487788.2017.1336485
http://dx.doi.org/10.14311/MAD.2018.04.05
https://www.boeing.com/resources/boeingdotcom/commercial/about-our-market/cargo-market-detail-wacf/download-report/assets/pdfs/wacf.pdf
https://www.boeing.com/resources/boeingdotcom/commercial/about-our-market/cargo-market-detail-wacf/download-report/assets/pdfs/wacf.pdf
https://www.aircargonews.net/news/single-view/news/top-25-cargo-airlines-fedex-leads-the-pack-while-qatar-edges-higher.html
https://www.aircargonews.net/news/single-view/news/top-25-cargo-airlines-fedex-leads-the-pack-while-qatar-edges-higher.html

Infrastructures 2019, 4, 6 22 of 28

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.
27.

28.

29.
30.

31.

32.
33.

34.
35.

36.

Krassadaki, E.; Matsatsinis, N.F. Decision aiding process in the frame of the strategic farm management.
In Operational Research in Business and Economics, Proceedings of the 4th International Symposium and 26th
National Conference on Operational Research, Chania, Greece, 4-6 June 2015; Grigoroudis, E., Doumpos, M., Eds.;
Springer International Publishing: Cham, Switzerland, 2017; pp. 113-144.

Porter, M.E. Competitive Strategy: Techniques for Analyzing Industries and Competitors with a New Introduction;
The Free Press: New York, NY, USA, 2008.

Moon, H.C. Global Business Strategy: Asian Perspective; World Scientific Publishing: Singapore, 2010.

Rice, J.F. Adaption of Porter’s Five Forces Model to Risk Management. Available online: http://www.dtic.
mil/dtic/tr/fulltext/u2/a523879.pdf (accessed on 22 November 2018).

Porter, M.E. How competitive forces shape strategy. In On Competition; Porter, M.E., Ed.; Harvard Business
School Publishing: Boston, MA, USA, 1998; pp. 21-38.

Hubbard, G.; Beamish, P. Strategic Management: Thinking, Analysis, Action; Pearson Education Australia:
Sydney, Australia, 2011.

Slater, S.F.; Olson, M.E. A fresh look at industry and market analysis. Bus. Horizons 2002, 45, 15-22. [CrossRef]
Porter, M.E. The five competitive forces that shape strategy. Harv. Bus. Rev. 2008, 86, 78-93.

Jones, S. A Summary of Michael Porter’s “The Five Competitive Forces That Shape Strategy.
Available online: https://shannonjonesbranchingout.wordpress.com/2013/05/05/a-summary-of-the-five-
competetive-forces-that-shape-strategy-michael-porter/ (accessed on 27 December 2018).

Porter, M.E. How competitive forces shape strategy. In Strategy: Seeking and Securing Competitive Advantage;
Harvard Business School Publishing: Boston, MA, USA, 1991; pp. 11-25.

Farnham, D. Human Resource Management in Context: Insights, Strateqy and Solutions; CIPD: London, UK, 2015.
Chinhui, Y.; Dzever, S. Market development strategies of mobile communication operators in China:
A comparative analysis of China Mobile and China Unicom. In The Economic Relations between Asia and
Europe: Organisation, Trade and Investment; Andreosso-O’Callaghan, B., Bassino, J.P.,, Dzever, S., Jaussaud, J.,
Eds.; Chandos Publishing: Oxford, UK, 2007; pp. 207-224.

Kotur, A.S. Developing a competitive wine tourism destination: A case study of vineyards in Maharashtra,
India. In Evolving Paradigms in Tourism and Hospitality in Developing Countries: A case Study of India;
Varghese, B., Ed.; Apple Academic Press: Oakville, ON, Canada, 2018; pp. 401-416.

Porter, M.E. Competitive Strategy: Techniques for Analyzing Industries and Competitors; The Free Press: New York,
NY, USA, 1980.

Flouris, T.G.; Oswald, S.L. Designing and Executing Strategy in Aviation Management; Routledge: Abingdon,
UK, 2016.

Kling, J.A.; Smith, K.A. Identifying strategic groups in the U.S. airline industry: An application of the Porter
model. Transp. J. 1995, 35, 26-34.

Griffin, RW. Fundamentals of Management, 5th ed.; Houghton Mifflin Company: Boston, MA, USA, 2008.
Kenton, W. Competitive Advantage. Available online: https://www.investopedia.com/terms/c/
competitive_advantage.asp (accessed on 28 December 2018).

Grandy, G. Instrumental case study. In Encyclopedia of Case Study Research; Mills, A.]., Durepos, G., Wiebe, E.,
Eds.; SAGE Publications: Thousand Oaks, CA, USA, 2010; Volume 1, pp. 473-475.

Stake, R.E. The Art of Case Study Research; SAGE Publications: Thousand Oaks, CA, USA, 1995.

Stake, R.E. Qualitative case studies. In The SAGE Handbook of Qualitative Research; Denzin, N.K., Lincoln, Y.S.,
Eds.; SAGE Publications: Thousand Oaks, CA, USA, 2005.

Doorewaard, H. Conceptional model: Causal model study. In Encyclopedia of Case Study Research; Mills, A.].,
Durepos, G., Wiebe, E., Eds.; SAGE Publications: Thousand Oaks, CA, USA, 2010; Volume 1, pp. 202-203.
Bryman, A. Social Research Methods, 4th ed.; Oxford University Press: Oxford, UK, 2012.

Rahim, A R; Baksh, M.S. Case study method for product development in engineer-to-order organisations.
Work Study 2003, 52, 25-36. [CrossRef]

Yin, R K. Case Study Research and Applications, 6th ed.; SAGE Publications: Thousand Oaks, CA, USA, 2017.
Baxter, G.; Srisaeng, P. Cooperating to compete in the global air cargo industry: The case of the DHL Express
and Lufthansa Cargo A.G. Joint Venture Airline “AeroLogic’. Infrastructures 2018, 3, 7. [CrossRef]

Baxter, G.; Srisaeng, P. The strategic deployment of the Airbus A350-900XWB aircraft in a full-service network
carrier route network: The case of Singapore Airlines. Infrastructures 2018, 3, 25. [CrossRef]


http://www.dtic.mil/dtic/tr/fulltext/u2/a523879.pdf
http://www.dtic.mil/dtic/tr/fulltext/u2/a523879.pdf
http://dx.doi.org/10.1016/S0007-6813(02)80005-2
https://shannonjonesbranchingout.wordpress.com/2013/05/05/a-summary-of-the-five-competetive-forces-that-shape-strategy-michael-porter/
https://shannonjonesbranchingout.wordpress.com/2013/05/05/a-summary-of-the-five-competetive-forces-that-shape-strategy-michael-porter/
https://www.investopedia.com/terms/c/competitive_advantage.asp
https://www.investopedia.com/terms/c/competitive_advantage.asp
http://dx.doi.org/10.1108/00438020310458705
http://dx.doi.org/10.3390/infrastructures3010007
http://dx.doi.org/10.3390/infrastructures3030025

Infrastructures 2019, 4, 6 23 of 28

37.
38.

39.
40.

41.

42.

43.

44.

45.

46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.

57.
58.

59.

60.

61.

62.

63.
64.

Ramon Gil-Garcia, ]. Enacting Electronic Government Success: An Integrative Study of Government-Wide Websites,
Organizational Capabilities, and Institutions; Springer Science-Business Media: New York, NY, USA, 2012.
Simons, H. Case Study Research in Practice; SAGE Publications: London, UK, 2009.

Oates, B.]J. Researching Information Systems and Computing; SAGE Publications: London, UK, 2006.

Chester, L. A régulationist analysis of an industry sector using mixed research methods. In Handbook of
Research Methods and Applications in Heterodox Economics; Lee, ES., Cronin, B., Eds.; Edward Elgar Publishing:
Cheltenham, UK, 2016; pp. 569-590.

Fitzgerald, T. Documents and documentary analysis. In Methods in Educational Leadership and Management,
3rd ed.; Briggs, ANN.RJ., Coleman, M., Morrison, M., Eds.; SAGE Publications: London, UK, 2012;
pp- 296-308.

Love, P. Document analysis. In Research in the College Context: Approaches and Methods; Stage, FK.,
Manning, K., Eds.; Brunner-Routledge: New York, NY, USA, 2003; pp. 83-96.

Scott, J.; Marshall, G. A Dictionary of Sociology, 3rd ed.; Oxford University Press: New York, NY, USA, 2009.
Fulcher, J.; Scott, J. Sociology, 4th ed.; Oxford University Press: Oxford, UK, 2011.

Shrader-Frechette, K.; McCoy, E.D. Community ecology, population biology, and the method of case studies.
In The Philosophy of Ecology: From Science to Synthesis; Keller, D.R., Golley, EB., Eds.; University of Georgia
Press: Athens, Greece, 2000; pp. 153-169.

Van Schoor, B. Fighting Corruption Collectively: How Successful Are Sector-Specific Coordinated Governance
Initiatives in Curbing Corruption; Springer: Wiesbaden, Germany, 2017.

O’Leary, Z. The Essential Guide to Doing Research; SAGE Publications: London, UK, 2004.

Morris, P.L. Triangulation. In The SAGE Encyclopedia of Communication Research Methods; SAGE Publications:
Thousand Oaks, CA, USA, 2017; pp. 1781-1783.

Green, W.; Swanborough, G. The Observer’s World Airlines and Airliners Directory; Frederick Warne & Co. Ltd.:
London, UK, 1975.

Sydow, J.; Schiifiler, E.; Miiller-Seitz, G. Managing Inter-Organizational Relations: Debates and Cases; Palgrave
McMillan: London, UK, 2016.

Buyck, C. Built for cargo. Air Transp. World 2004, 41, 26-28.

Belson, J. Cargolux Airlines International. Flight Int. 1977, 112, 311-312.

Nelms, D.W. Small base, big carrier. Air Transp. World 1996, 33, 88-90.

Air Transport World. Cargo development award: Cargolux. Air Transp. World 1998, 35, 42—43.

Ostrower, J. 747-8 freighter on the ‘home stretch’. Flight Int. 2011, 180, 9.

Conway, P. Volume switch. Flight Int. 2012, 181, 28-29.

Ostrower, J. 747-8F delivers second life to Jumbo. Flight Int. 2011, 180, 13.

Boeing Commercial Airplanes. Boeing Delivers First 747-8 Freighter to Cargolux. News Release 12 October.
Available online: http://boeing.mediaroom.com/2011-10-12-Boeing-Delivers-First-747-8-Freighter-to-
Cargolux (accessed on 24 November 2018).

Kesmodel, D. Cargolux to Take First Boeing 747-8 Wednesday, The Wall Street Journal, 12 October. Available
online: https://www.wsj.com/articles/SB10001424052970203914304576627094033488846 (accessed on
24 November 2018).

Cargolux Airlines International. Cargolux Takes Corporate Social Responsibility to the Next Level. News
Release 3 May. Available online: http:/ /www.cargolux.com/media-room/media-releases/media-releases
(accessed on 24 November 2018).

Bloomberg. Company Overview of Cargolux Airlines International S.A. Available online: https://www.
bloomberg.com/research/stocks/private/snapshot.asp?privcapld=2991292 (accessed on 24 November 2018).
Siren, J.; Irmov, K,; Stigaad, H.C.; Backman, F. Air cargo market development and business actions.
In Air Cargo Role for Regional Development and Accessibility in the Baltic Sea Region; Beifert, A., Gerlitz, L.,
Prause, G., Eds.; Berliner Wissenschafts-Verlag: Berlin, Germany, 2014; pp. 151-185.

Daley, B. Air Transport and the Environment; Routledge: Abingdon, UK, 2016.

Cargolux Airlines International. Cargolux Annual Report 2006. Available online: http://paperjam.lu/
sites/default/files/old-files/fichiers_contenus/rapports_annuels /2006 /Cargolux_2006_GB.pdf (accessed
on 24 November 2018).


http://boeing.mediaroom.com/2011-10-12-Boeing-Delivers-First-747-8-Freighter-to-Cargolux
http://boeing.mediaroom.com/2011-10-12-Boeing-Delivers-First-747-8-Freighter-to-Cargolux
https://www.wsj.com/articles/SB10001424052970203914304576627094033488846
http://www.cargolux.com/media-room/media-releases/media-releases
https://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapId=2991292
https://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapId=2991292
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2006/Cargolux_2006_GB.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2006/Cargolux_2006_GB.pdf

Infrastructures 2019, 4, 6 24 of 28

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

Cargolux Airlines International. Cargolux Annual Report 2008. Available online: http://paperjam.lu/sites/
default/files/old-files/fichiers_contenus/rapports_annuels /2008 /Cargolux_2008_GB.pdf (accessed on
24 November 2018).

Cargolux Airlines International. Cargolux Annual Report 2010. Available online: http://paperjam.lu/sites/
default/files/old-files/fichiers_contenus/rapports_annuels/2011/ar_2010_-_cargolux.pdf (accessed on
24 November 2018).

Cargolux Airlines International. Cargolux Annual Report 2011. Available online: http://paperjam.lu/
sites/default/files/old-files /fichiers_contenus/rapports_annuels/2012/cargoluxfinal_version_web.pdf
(accessed on 24 November 2018).

Cargolux Airlines International. Cargolux Annual Report 2015. Available online: http://paperjam.
lu/sites/default/files /nodes/rapports_annuels/rapports /2017 /08 / cargolux_2015_en_0.pdf (accessed on
24 November 2018).

Cargolux Airlines International. Cargolux Corporate Social Responsibility Report 2017. Available
online: http://csr.cargolux.com/wp-content/uploads /2018 /04 /Cargolux_Sustainability_report_2017.pdf
(accessed on 24 November 2018).

Oedekoven, M. Air cargo management. In Introduction to Aviation Management; Wald, A., Fay, C., Gleich, R., Eds.;
LIT-Verlag: Miinster, Germany, 2010; pp. 309-327.

Boeing Commercial Airplanes. 747-400 Airplane Characteristics for Airport Planning, Document Number
D6-58326-1. Available online: http:/ /www.boeing.com/resources/boeingdotcom/commercial /airports/
acaps/747_4.pdf (accessed on 24 November 2018).

Boeing Commercial Airplanes. 747-8 Airplane Characteristics for Airport Planning, Document Number
D6-58326-3. Available online: http://www.boeing.com/assets/pdf/commercial /airports/acaps/747_8.pdf
(accessed on 24 November 2018).

Boeing Commercial Airplanes. 777-200LR/-300ER /-Freighter Airplane Characteristics for Airport Planning,
Document Number D6-58329-2. Available online: http://www.boeing.com/assets/pdf/commercial /
airports/acaps/777_2lr3er.pdf (accessed on 24 November 2018).

Air Cargo World. Cargolux, Luxair Expand Animal Care Facilities. Available online: https://aircargoworld.
com/allposts/cargolux-luxair-expand-animal-care-facilities / (accessed on 24 November 2018).

Knorr, A.; Arndt, A. Most low-cost airlines fail(ed): Why did Southwest Airlines prosper. In Competition
Versus Predation in Aviation Markets: A Survey of Experience in North America, Europe and Australia; Forsyth, P,
Gillen, D.W,, Mayer, O.G., Niemeier, HM., Eds.; Routledge: Abingdon, UK, 2018; pp. 145-172.

Shaw, S. Airline Marketing and Management, 7th ed.; Ashgate Publishing: Farnham, UK, 2011.

Senguttuvan, P.S. Principles of Airport Economics; Excel Books: New Delhi, India, 2007.

Tretheway, M.W.; Andriulaitis, R.J. Airport competition for freight. In Airport Competition: The European
Experience; Forsyth, P., Gillen, D., Miller, J., Niemeier, HM., Eds.; Routledge: Abingdon, UK, 2016;
pp. 137-147.

Air Cargo News. Flexport Adds Scheduled Freighter Offering. Available online: https:/ /www.aircargonews.
net/news/freight-forwarder/single-view /news/flexport-adds-scheduled-freighter-offering.html
(accessed on 24 November 2018).

Mecham, M. Freight forward. Aviat. Week Space Technol. 2010, 172, 42-45.

Norris, G. Closing in. Aviat. Week Space Technol. 2011, 173, 39-40.

Boeing Commercial Airplanes. Cargolux Orders Two More Boeing 747-400 Freighters. Available online: https:
/ /boeing. mediaroom.com/1998-12-08-Cargolux-Orders-Two-More-Boeing-747-400-Freighters (accessed on
25 November 2018).

Cargolux Airlines International. Introducing Cargolux. Available online: http://www.cargolux.com/about-
us/ profile/introducing-cargolux (accessed on 25 November 2018).

Cargolux Airlines International. Road Feeder. Available online: http:/ /www.cargolux.com/Our-Expertise /
Road-Feeder (accessed on 25 November 2018).

Xia, Y. A brief analysis of competition environment of air freight market at Kunming Airport. Adv. Mater. Res.
2012, 573-574,293-297. [CrossRef]

The Economist. New Rail Routes between China and Europe will Change Trade Patterns. Available
online: https://www.economist.com/news/business/21728981-new-silk-railroad-will-challenge-airlines-
and-shipping-firms-new-rail-routes-between-china (accessed on 25 November 2018).


http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2008/Cargolux_2008_GB.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2008/Cargolux_2008_GB.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2011/ar_2010_-_cargolux.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2011/ar_2010_-_cargolux.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2012/cargoluxfinal_version_web.pdf
http://paperjam.lu/sites/default/files/old-files/fichiers_contenus/rapports_annuels/2012/cargoluxfinal_version_web.pdf
http://paperjam.lu/sites/default/files/nodes/rapports_annuels/rapports/2017/08/cargolux_2015_en_0.pdf
http://paperjam.lu/sites/default/files/nodes/rapports_annuels/rapports/2017/08/cargolux_2015_en_0.pdf
http://csr.cargolux.com/wp-content/uploads/2018/04/Cargolux_Sustainability_report_2017.pdf
http://www.boeing.com/resources/boeingdotcom/commercial/airports/acaps/747_4.pdf
http://www.boeing.com/resources/boeingdotcom/commercial/airports/acaps/747_4.pdf
http://www.boeing.com/assets/pdf/commercial/airports/acaps/747_8.pdf
http://www.boeing.com/assets/pdf/commercial/airports/acaps/777_2lr3er.pdf
http://www.boeing.com/assets/pdf/commercial/airports/acaps/777_2lr3er.pdf
https://aircargoworld.com/allposts/cargolux-luxair-expand-animal-care-facilities/
https://aircargoworld.com/allposts/cargolux-luxair-expand-animal-care-facilities/
https://www.aircargonews.net/news/freight-forwarder/single-view/news/flexport-adds-scheduled-freighter-offering.html
https://www.aircargonews.net/news/freight-forwarder/single-view/news/flexport-adds-scheduled-freighter-offering.html
https://boeing.mediaroom.com/1998-12-08-Cargolux-Orders-Two-More-Boeing-747-400-Freighters
https://boeing.mediaroom.com/1998-12-08-Cargolux-Orders-Two-More-Boeing-747-400-Freighters
http://www.cargolux.com/about-us/profile/introducing-cargolux
http://www.cargolux.com/about-us/profile/introducing-cargolux
http://www.cargolux.com/Our-Expertise/Road-Feeder
http://www.cargolux.com/Our-Expertise/Road-Feeder
http://dx.doi.org/10.4028/www.scientific.net/AMR.573-574.293
https://www.economist.com/news/business/21728981-new-silk-railroad-will-challenge-airlines-and-shipping-firms-new-rail-routes-between-china
https://www.economist.com/news/business/21728981-new-silk-railroad-will-challenge-airlines-and-shipping-firms-new-rail-routes-between-china

Infrastructures 2019, 4, 6 25 of 28

87.

88.

89.

90.

91.

92.
93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.
104.

105.

106.

107.

108.

109.

110.

111.

112.
113.

Leach, P.T. Shift to Ocean Erodes Air Cargo Market Share. Available online: https://www.joc.com/
air-cargo/international-air-freight/shift-ocean-erodes-air-cargo-market-share_20140319.html (accessed on
25 November 2018).

Air Cargo News. The Cost of Modal Shift. Available online: https://www.aircargonews.net/news/single-
view /news/ the-cost-of-modal-shift.html (accessed on 25 November 2018).

Seabury Consulting. Mode Shift: Impact and How to Respond? Available online: https://www.iata.org/
whatwedo/Documents/economics/modal-shift-cargo-marl4.pdf (accessed on 25 November 2018).

van de Weg, R. Presentation at the Logistics Business Forum Luxembourg, 13 May 2013. Available
online: https:/ /www.cc.lu/uploads/media/Presentation_6_Robert_vd_Weg_Cargolux.pdf (accessed on
25 November 2018).

Belobaba, P.P. Airline operating costs and measures of productivity. In The Global Industry; Belobaba, P.,
Odoni, A., Barnhart, C., Eds.; John Wiley & Sons: Chichester, UK, 2009; pp. 113-151.

Goedeking, P. Networks in Aviation: Strategies and Structures; Springer-Verlag: Heidelberg, Germany, 2010.
Hatum, A. Adaptation or Expiration in Family Firms: Organizational Flexibility in Emerging Economies; Edward
Elgar Publishing: Cheltenham, UK, 2007.

Volberda, H.W. Building the Flexible Firm: How to Remain Competitive; Oxford University Press: Oxford,
UK, 1999.

The Economist. Trends in the Air-Freight Business. Available online: https://www.economist.com/
business/2017 /04 /14 /trends-in-the-air-freight-business (accessed on 25 November 2018).

International Air Transport Association. IATA Cargo Strategy. Available online: https://www.iata.org/
whatwedo/cargo/Documents/cargo-strategy.pdf (accessed on 25 November 2018).

Merkert, R.; Van de Voorde, E.; de Wit, ]. Making or breaking—Key success factors in the air cargo market.
J. Air Transp. Manag. 2017, 61, 1-5. [CrossRef]

Scholz, A.B. Network Structures of Cargo Airlines: An Empirical and a Modelling Approach; KIT Scientific
Publishing: Karlsruhe, Germany, 2012.

Otto, A. Reflecting the prospects of an air cargo carrier. In Strategic Management in the Aviation Industry;
Albers, S., Baum, H., Auerbach, S., Delfmann, W., Eds.; Routledge: Abingdon, UK, 2017; pp. 452-470.
Kasilingam, R.G. Air cargo revenue management: Characteristics and perspectives. Eur. J. Oper. Res. 1997,
96, 36—44. [CrossRef]

Baxter, G. AERO2426 Air Cargo Management and Operations Topic 2 Learning Guide: Air Cargo Market
Characteristics; RMIT University: Melbourne, Australia, 2015.

Cargolux Airlines International. Products Overview: CV Classic. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-classic (accessed on 26 November 2018).

Krause, K. All in good time. Traffic World 1998, 256, 51-52.

Sudalaimuthu, S.; Raj, S.A. Logistics Management for International Businesses: Text and Cases; PHI Private
Learning: New Delhi, India, 2009.

Cargolux Airlines International. Products Overview: CV Select. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-select (accessed on 26 November 2018).

Cargolux Airlines International. Products Overview: CV Select+. Available online: http://www.cargolux.
com/Our-Expertise /Product-Overview /CV-select? (accessed on 26 November 2018).

Thompson, J.F.; Bishop, C.EH.; Brecht, P.E. Air Transport of Perishable Products; University of California:
Oakland, CA, USA, 2004.

Baxter, G.; Kourousis, K. Temperature controlled aircraft unit load devices: The technological response to
growing global air cargo cool chain requirements. J. Technol. Manag. Innov. 2015, 10, 157-172. [CrossRef]
Cargolux Airlines International. Products Overview: CV Fresh. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-fresh (accessed on 26 November 2018).

Air Cargo World. Pharma market: Poised for growth. Air Cargo World 2013, 16, 32-35.

Ramanujam, V. Pharma transport by air: Delivering the modern world. ACAAI News 2013, 4, 9-11.

Sales, M. The Air Logistics Handbook: Air Freight and the Global Supply Chain; Routledge: Abingdon, UK, 2013.
Haan, G.H.; van Hillegersberg, J.; de Jong, E.; Sikkel, K. Adoption of wireless sensors in supply chains:
A process view analysis of a pharmaceutical cold chain. |. Theor. Appl. Electron. Commer. Res. 2013, 8,
138-154.


https://www.joc.com/air-cargo/international-air-freight/shift-ocean-erodes-air-cargo-market-share_20140319.html
https://www.joc.com/air-cargo/international-air-freight/shift-ocean-erodes-air-cargo-market-share_20140319.html
https://www.aircargonews.net/news/single-view/news/the-cost-of-modal-shift.html
https://www.aircargonews.net/news/single-view/news/the-cost-of-modal-shift.html
https://www.iata.org/whatwedo/Documents/economics/modal-shift-cargo-mar14.pdf
https://www.iata.org/whatwedo/Documents/economics/modal-shift-cargo-mar14.pdf
https://www.cc.lu/uploads/media/Presentation_6_Robert_vd_Weg_Cargolux.pdf
https://www.economist.com/business/2017/04/14/trends-in-the-air-freight-business
https://www.economist.com/business/2017/04/14/trends-in-the-air-freight-business
https://www.iata.org/whatwedo/cargo/Documents/cargo-strategy.pdf
https://www.iata.org/whatwedo/cargo/Documents/cargo-strategy.pdf
http://dx.doi.org/10.1016/j.jairtraman.2017.02.001
http://dx.doi.org/10.1016/0377-2217(95)00329-0
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-classic
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-classic
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-select
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-select
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-select2
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-select2
http://dx.doi.org/10.4067/S0718-27242015000100012
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-fresh
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-fresh

Infrastructures 2019, 4, 6 26 of 28

114.
115.
116.
117.

118.
119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

Cargolux Airlines International. Products Overview: CV Pharma. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-pharma (accessed on 26 November 2018).

Air Cargo World. Animal trade. Air Cargo World 2006, 96, 6.

Ball, L. Animal kingdom. Air Cargo World 2015, 105, 28-32.

Woods, R. When pigs (and horses) fly: Demand rises for customized live animal transport. Air Cargo World
2017, 107, 28-30.

Solomon, A. Few pets experience trouble on airlines. Air Cargo World 2013, 103, 23.

Cargolux Airlines International. Products Overview: CV Alive. Available online: http://www.cargolux.
com/Our-Expertise /Product-Overview /CV-alive (accessed on 26 November 2018).

Vyshehirsky, V. Heavy-lift air transportation. In The Air Logistics Handbook: Air Freight and the Global Supply
Chain; Sales, M., Ed.; Routledge: Abingdon, UK, 2013; pp. 139-151.

Cargolux Airlines International. Products Overview: CV Jumbo. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-jumbo# (accessed on 26 November 2018).

Cargolux Airlines International. Products Overview: CV Precious. Available online: http:/ /www.cargolux.
com/Our-Expertise/Product-Overview /CV-precious (accessed on 26 November 2018).

Cargolux Airlines International. Products Overview: CV Power. Available online: http://www.cargolux.
com/Our-Expertise/Product-Overview /CV-power (accessed on 26 November 2018).

Cargolux Airlines International. Products Overview: CV Hazmat. Available online: http://www.cargolux.
com/Our-Expertise /Product-Overview /CV-hazmat (accessed on 26 November 2018).

AirBridge Cargo. abc XL Oversize. Available online: https:/ /www.airbridgecargo.com/en/page/19/abc-x1
(accessed on 28 December 2018).

AirBridge Cargo. abc Pharma. Available online: https://www.airbridgecargo.com/en/page/20/abc-
pharma (accessed on 28 December 2018).

AirBridge Cargo. abc DG. Available online: https://www.airbridgecargo.com/en/page/21/abc-dg
(accessed on 28 December 2018).

AirBridge Cargo. abc extraSAFE. Available online: https://www.airbridgecargo.com/en/page/101/abc-
extrasafe (accessed on 28 December 2018).

AirBridge Cargo. abc Care. Available online: https://www.airbridgecargo.com/en/page/22/abc-care
(accessed on 28 December 2018).

AirBridge Cargo. abc Fresh. Available online: https://www.airbridgecargo.com/en/page/24/abc-fresh
(accessed on 28 December 2018).

AirBridge Cargo. abc Valuable. Available online: https://www.airbridgecargo.com/en/page/81/abc-
valuable (accessed on 28 December 2018).

CargoLogic Air. We Offer a Range of Solutions for Specific Types of Air Cargo Which Require the Highest
Levels of Service Quality. Available online: https://www.cargologicair.com/our-services/ (accessed on
28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Express. Available online: https://www.nca.aero/e/
service/transport/nca_express.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Freight. Available online: https://www.nca.aero/e/
service/transport/nca_freight.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Super Sensitive. Available online: https://www.nca.aero/
e/service/transport/nca_super.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Sensitive. Available online: https://www.nca.aero/e/
service/transport/nca_sensitive.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Space. Available online: https://www.nca.aero/e/
service/transport/nca_space. html: (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Cool. Available online: https://www.nca.aero/e/service/
transport/nca_cool.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Art. Available online: https://www.nca.aero/e/service/
transport/nca_art.html (accessed on 28 December 2018).

Nippon Cargo Airlines. Products & Service: NCA Vehicle. Available online: https://www.nca.aero/e/
service/transport/nca_vehicle.html (accessed on 28 December 2018).


http://www.cargolux.com/Our-Expertise/Product-Overview/CV-pharma
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-pharma
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-alive
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-alive
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-jumbo#
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-jumbo#
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-precious
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-precious
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-power
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-power
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-hazmat
http://www.cargolux.com/Our-Expertise/Product-Overview/CV-hazmat
https://www.airbridgecargo.com/en/page/19/abc-xl
https://www.airbridgecargo.com/en/page/20/abc-pharma
https://www.airbridgecargo.com/en/page/20/abc-pharma
https://www.airbridgecargo.com/en/page/21/abc-dg
https://www.airbridgecargo.com/en/page/101/abc-extrasafe
https://www.airbridgecargo.com/en/page/101/abc-extrasafe
https://www.airbridgecargo.com/en/page/22/abc-care
https://www.airbridgecargo.com/en/page/24/abc-fresh
https://www.airbridgecargo.com/en/page/81/abc-valuable
https://www.airbridgecargo.com/en/page/81/abc-valuable
https://www.cargologicair.com/our-services/
https://www.nca.aero/e/service/transport/nca_express.html
https://www.nca.aero/e/service/transport/nca_express.html
https://www.nca.aero/e/service/transport/nca_freight.html
https://www.nca.aero/e/service/transport/nca_freight.html
https://www.nca.aero/e/service/transport/nca_super.html
https://www.nca.aero/e/service/transport/nca_super.html
https://www.nca.aero/e/service/transport/nca_sensitive.html
https://www.nca.aero/e/service/transport/nca_sensitive.html
https://www.nca.aero/e/service/transport/nca_space.html:
https://www.nca.aero/e/service/transport/nca_space.html:
https://www.nca.aero/e/service/transport/nca_cool.html
https://www.nca.aero/e/service/transport/nca_cool.html
https://www.nca.aero/e/service/transport/nca_art.html
https://www.nca.aero/e/service/transport/nca_art.html
https://www.nca.aero/e/service/transport/nca_vehicle.html
https://www.nca.aero/e/service/transport/nca_vehicle.html

Infrastructures 2019, 4, 6 27 of 28

141.

142.

143.

144.

145.

146.
147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.
160.

161.
162.

163.
164.

165.
166.
167.

Nippon Cargo Airlines. Products & Service: NCA Thermo+. Available online: https://www.nca.aero/e/
service/transport/nca_thermo.html (accessed on 28 December 2018).

Polar Air Cargo Worldwide. Products and Services: Polar Priority Plus. Available online: http://www.
polaraircargo.com/polar-priority-express.html (accessed on 28 December 2018).

Polar Air Cargo Worldwide. Products and Services: Polar X. Available online: http:/ /www.polaraircargo.
com/polar-priority-services.html (accessed on 28 December 2018).

Polar Air Cargo Worldwide. Products and Services: General Cargo. Available online: http://www.
polaraircargo.com/general-cargo.html (accessed on 28 December 2018).

Polar Air Cargo Worldwide. Products and Services: Special Cargo. Available online: http://www.
polaraircargo.com/special-requirements.html (accessed on 28 December 2018).

Air Cargo World. Cargolux adds an Italian wing for more lift. Air Cargo World 2009, 99, 8-9.

Payload Asia. EUROPE & CIS: Cargolux Italia Begins HK Services. Available online: http://www.
payloadasia.com/europe-cis-cargolux-italia-begins-hk-services/ (accessed on 26 November 2018).
Payload Asia. Cargolux, Cargolux Italia Receive AEO Status. Available online: http://www.payloadasia.
com/cargolux-cargolux-italia-receive-aeo-status/ (accessed on 26 November 2018).

Urquhart, D. Cargolux Italia in Partnership with Japan’s NCA. Available online: http:/ /www.payloadasia.
com/cargolux-italia-in-partnership-with-japans-nca/ (accessed on 26 November 2018).

Cargolux Italia. Profile: Introducing Cargolux. Available online: http://www.cargolux-italia.com/about-
us/profile/introducing-cargolux (accessed on 26 November 2018).

Nelson, C. Emirates SkyCargo to Expand Operations with Cargolux Airlines Tie-Up. Available
online: https://www.thenational.ae/business/emirates-skycargo-to-expand-operations-with-cargolux-
airlines-tie-up-1.34591 (accessed on 26 November 2018).

King, L. Cargolux, Emirates SkyCargo ink novel-and puzzling airfreight deal. Air Cargo World 2017, 107, 15.
Kaminiski-Morrow, D. Cargolux shares load with Emirates. Flight Int. 2017, 191, 13.

Cheng-Jui Lu, A. International Airline Alliances: EC Competition Law/US Antitrust Law and International Air
Transport; Kluwer Law International: The Hague, The Netherlands, 2003.

Air Cargo News. Emirates Signs Codeshare with Cargolux. Available online: https://www.aircargonews.
net/news/airline/single-view /news/emirates-signs-codeshare-with-cargolux.html (accessed on
26 November 2018).

Livingston, C. Emirates, Cargolux Sign Air Cargo Codeshare Agreement.  Available online:
https:/ /aircargoworld.com/allposts/emirates-cargolux-sign-air-cargo-codeshare-agreement/ (accessed on
26 November 2018).

Cargolux Airlines International. Cargolux & Nippon Cargo Airlines Sign Cooperation Agreement.
Available online: http:/ /www.cargolux.com/media-room/Articles/cargolux-nippon-cargo-airlines-sign-
cooperation-agreement (accessed on 26 November 2018).

Cargolux Airlines International. Cargolux Completes Cooperation Agreement with Oman
Air:  Agreement Includes New Services to India, Media Release 10 March 2015. Available
online: http:/ /www.cargolux.com/media-room/media-releases/media-releases/archives-2015/ cargolux-
completes-cooperation-agreement-with-oman-air (accessed on 26 November 2018).

Ball, L. Cargolux to India via Oman. Air Cargo World 2015, 105, 19.

Cargolux Airlines International. Cargolux and Oman Air Extended Indian Freighter Network to Mumbai,
Media Release 19 February 2016. Available online: http:/ /www.cargolux.com/media-room/media-releases/
media-releases/archives-2016/cargolux-and-oman-air-extended-indian-freighter-network-to-mumbai
(accessed on 26 November 2018).

Woods, R. Oman Air extends reach with Cargolux, SmartKargo. Air Cargo World 2016, 106, 15-16.

Air Cargo Week. Joint Venture Agreed between Cargolux and Oman Air. Available online: https://www.
aircargoweek.com/joint-venture-agreed-between-cargolux-and-oman-air/ (accessed on 26 November 2018).
Pleasant, T. Chinese walls. Aviat. Week Space Technol. 2014, 176, 57-58.

Wen, W. Henan Aviation Firm to Take Stake in Cargolux. Available online: http:/ /usa.chinadaily.com.cn/
business/2013-12/10/content_17164743.htm (accessed on 26 November 2018).

Woods, R. Cargolux to expand service in China, Japan, Italy. Air Cargo World 2015, 105, 15.

Air Cargo World. Cargolux starts off HNCA partnership with new route. Air Cargo World 2014, 104, 13.
Harris, D. Cargolux’s dual-hub strategy pays off. Air Cargo World 2016, 19, 8.


https://www.nca.aero/e/service/transport/nca_thermo.html
https://www.nca.aero/e/service/transport/nca_thermo.html
http://www.polaraircargo.com/polar-priority-express.html
http://www.polaraircargo.com/polar-priority-express.html
http://www.polaraircargo.com/polar-priority-services.html
http://www.polaraircargo.com/polar-priority-services.html
http://www.polaraircargo.com/general-cargo.html
http://www.polaraircargo.com/general-cargo.html
http://www.polaraircargo.com/special-requirements.html
http://www.polaraircargo.com/special-requirements.html
http://www.payloadasia.com/europe-cis-cargolux-italia-begins-hk-services/
http://www.payloadasia.com/europe-cis-cargolux-italia-begins-hk-services/
http://www.payloadasia.com/cargolux-cargolux-italia-receive-aeo-status/
http://www.payloadasia.com/cargolux-cargolux-italia-receive-aeo-status/
http://www.payloadasia.com/cargolux-italia-in-partnership-with-japans-nca/
http://www.payloadasia.com/cargolux-italia-in-partnership-with-japans-nca/
http://www.cargolux-italia.com/about-us/profile/introducing-cargolux
http://www.cargolux-italia.com/about-us/profile/introducing-cargolux
https://www.thenational.ae/business/emirates-skycargo-to-expand-operations-with-cargolux-airlines-tie-up-1.34591
https://www.thenational.ae/business/emirates-skycargo-to-expand-operations-with-cargolux-airlines-tie-up-1.34591
https://www.aircargonews.net/news/airline/single-view/news/emirates-signs-codeshare-with-cargolux.html
https://www.aircargonews.net/news/airline/single-view/news/emirates-signs-codeshare-with-cargolux.html
https://aircargoworld.com/allposts/emirates-cargolux-sign-air-cargo-codeshare-agreement/
http://www.cargolux.com/media-room/Articles/cargolux-nippon-cargo-airlines-sign-cooperation-agreement
http://www.cargolux.com/media-room/Articles/cargolux-nippon-cargo-airlines-sign-cooperation-agreement
http://www.cargolux.com/media-room/media-releases/media-releases/archives-2015/cargolux-completes-cooperation-agreement-with-oman-air
http://www.cargolux.com/media-room/media-releases/media-releases/archives-2015/cargolux-completes-cooperation-agreement-with-oman-air
http://www.cargolux.com/media-room/media-releases/media-releases/archives-2016/cargolux-and-oman-air-extended-indian-freighter-network-to-mumbai
http://www.cargolux.com/media-room/media-releases/media-releases/archives-2016/cargolux-and-oman-air-extended-indian-freighter-network-to-mumbai
https://www.aircargoweek.com/joint-venture-agreed-between-cargolux-and-oman-air/
https://www.aircargoweek.com/joint-venture-agreed-between-cargolux-and-oman-air/
http://usa.chinadaily.com.cn/business/2013-12/10/content_17164743.htm
http://usa.chinadaily.com.cn/business/2013-12/10/content_17164743.htm

Infrastructures 2019, 4, 6 28 of 28

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Air Cargo Week. Cargolux passes one million tonnes and has a record year. Air Cargo Week 2018, 21, 10.
Cargolux Airlines International. Best year in history for the Cargolux Group, Media Release 25 April 2018.
Available online: http:/ /www.cargolux.com/media-room/media-releases/media-releases/best-year-in-
history-for-cargolux-group (accessed on 27 November 2018).

Bowen, J.T. The Economic Geography of Air Transportation: Space, Time, and the Freedom of the Sky; Routledge:
Abingdon, UK, 2010.

Bowen, J.T. The geography of freighter aircraft operations in the Pacific Basin. J. Transp. Geogr. 2004, 12, 1-11.
[CrossRef]

Boeing Commercial Airplanes. World Air Cargo Forecast 2018-2037. Available online:
https:/ /www.boeing.com /resources /boeingdotcom/commercial /about-our-market/cargo-market-
detail-wacf/download-report/assets/pdfs/2018_WACE.pdf (accessed on 28 December 2018).

Kapadia, S. Boeing: Air Cargo Growth Will Double Over 20 Years. Available online: https://www.
supplychaindive.com/news/boeing-air-cargo-double-20-years/540240/ (accessed on 28 December 2018).
Hui, GW.L,; Hui, Y.V,;; Zhang, A. Analyzing China’s air cargo flows and data. J. Air Transp. Manag. 2004, 10,
125-135. [CrossRef]

Yuan, X.M.; Low, ] M.W.; Tang, L.C. Roles of the airport and logistics services on the outcomes of an air cargo
supply chain. Int. J. Prod. Econ. 2010, 127, 215-225. [CrossRef]

Kupfer, E; Kessels, R.; Goos, P.; Van de Voorde, E.; Verhetsel, A. The origin—destination airport choice for
all-cargo aircraft operations in Europe. Transp. Res. E. 2016, 87, 53-74. [CrossRef]

Potter, A. Air cargo in the United Kingdom. In Global Logistics and Supply Chain Management; Mangan, .,
Lalwani, C., Eds.; John Wiley & Sons: Chichester, UK, 2016; pp. 244-248.

@ © 2019 by the author. Licensee MDP], Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http:/ /creativecommons.org/licenses/by/4.0/).


http://www.cargolux.com/media-room/media-releases/media-releases/best-year-in-history-for-cargolux-group
http://www.cargolux.com/media-room/media-releases/media-releases/best-year-in-history-for-cargolux-group
http://dx.doi.org/10.1016/S0966-6923(03)00024-3
https://www.boeing.com/resources/boeingdotcom/commercial/about-our-market/cargo-market-detail-wacf/download-report/assets/pdfs/2018_WACF.pdf
https://www.boeing.com/resources/boeingdotcom/commercial/about-our-market/cargo-market-detail-wacf/download-report/assets/pdfs/2018_WACF.pdf
https://www.supplychaindive.com/news/boeing-air-cargo-double-20-years/540240/
https://www.supplychaindive.com/news/boeing-air-cargo-double-20-years/540240/
http://dx.doi.org/10.1016/j.jairtraman.2003.08.003
http://dx.doi.org/10.1016/j.ijpe.2009.08.005
http://dx.doi.org/10.1016/j.tre.2015.11.013
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Background 
	Porter’s Five Forces Model 
	The Intensity of Rivalry among Established Firms 
	The Bargaining Power of Buyers 
	The Bargaining Power of Suppliers 
	The Threat of Substitutes 
	The Risk of Entry by Potential Competitors 

	Porter’s Generic Strategies 
	Overall Cost Leadership Strategy 
	Differentiation Strategy 
	Focus or Niche Strategy 

	Competitive Advantage: A Background Note 

	Research Approach 
	Research Method Used in the Study 
	Data Collection 
	Data Analysis Process 

	Results 
	A Brief Overview of Cargolux Airlines 
	The Application of Porter’s Five Forces Model to Cargolux Airlines’ International Position in the Global Air Cargo Industry Supply Chain 
	The Intensity of Rivalry among Established Airlines in the Global Air Cargo Supply Chain 
	Barriers to Market Entry in the Global Air Cargo Supply Chain 
	Bargaining Power of Buyers 
	Bargaining Power of Suppliers 
	The Threat of Substitute Products in the Global Air Cargo Supply Chain 

	Cargolux Airlines’ Strategy 
	Cargolux Strengths in the Competitive Global Air Cargo Supply Chain 
	Cargolux Airlines’ International Differentiated Product and Service Range 
	Cargolux Italia 
	The Joint Sharing of Air Cargo Capacity with Alliance Partners 
	Cargolux International Airlines and Oman Air Strategic Cooperation Agreement 
	Cargolux International Airlines and Henan Civil Aviation and Investment Company (HNCA) 
	Cargolux 2025 Strategy 

	Looking to the Future 

	Discussion 
	Findings 
	Study Limitations 
	Future Work 

	Conclusions 
	References

