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Resumé 
Containerindustrien er blevet mere konsolideret, og de største rederier er større end nogensinde før. 

Rederierne har tiltagende indflydelse, nu hvor de fem største rederier repræsenterer mere end halvdelen af 

verdenskapaciteten. Specialet undersøger, hvilke faktorer der har bidraget til denne udvikling, og det 

kvantificerer faktorernes indflydelse. For at undersøge omtalte problemformulering er eksisterende litteratur 

undersøgt med det formål at bestemme mulige determinanter til videre undersøgelse. Studiet er afgrænset til 

856 relevante virksomhedsopkøb, og påvirkningen af de forefundne mulige determinanter er analyseret i en 

række regressionsanalyser. Yderligere er det enkelte opkøbs virkning på en række virksomhedsspecifikke 

performancemål undersøgt i perioden tre år før til tre år efter annoncering af opkøbet. Resultatet viser, at 

priserne på nybyggede og brugte skibe signifikant påvirker virksomhedshandlerne, og det indikerer, at 

rederierne i stigende grad opkøber virksomheder, når dette er billigere end at købe nye skibe. Yderligere 

indikerer resultaterne, at rederierne øger deres flåde igennem bl.a. disse opkøb, når fragtraterne tillader større 

indtjening, og specielt hvis de ikke fik bestilt nok skibe fra værfterne året forinden. Stigende omkostninger 

igennem højere udgifter til brændstof motiverer samtidig til opkøb, da opkøb tillader en optimering og 

forhåbentlig reducering af de operationelle omkostninger. De opkøbte virksomheder har generelt en lavere 

EBIT-margin ROA end industrien, hvilket kunne indikere, at opkøberen har en formodning om at være i stand 

til at skabe operationelle synergier. Dog viser analyser af finansielle nøgletal op til tre år efter handlens 

annoncering, at disse optimeringer og synergier ikke varer ved. Studiet indikerer, at opkøb af rederier til en vis 

grad kan estimeres en til to år frem i tiden ved at analysere de fundne determinanter. Specialet konkluderer, at 

større rederier opkøber mindre rederier, når de vil optimere operationelle omkostninger, reducere 

konkursrisiko, samt når de har brug for at udvide deres flåde for at fange en stigende fragtrate, og når dette er 

billigere at gøre igennem opkøb af konkurrerende rederier end at købe nybyggede skibe. 

Nøgleord: Virksomhedsopkøb, Rederier, Konsolidering, Maritim Økonometri, M&A  
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Chapter 1 
 

Introduction 
Today, more than 90% of world trade is carried by the sea (IMO, 2020), and the container shipping 

industry has seen significant market consolidation through mergers and acquisitions in recent years (Hapag-

Lloyd AG, 2017; Meyer, 2018; Saxon & Stone, 2017). The pace is faster than what organic growth allows for 

(Alexandrou et al. 2014). For instance, through its acquisition of the once second largest carrier, P&O 

Nedlloyd, and the fourth largest, SeaLand, the world’s largest shipping company, Maersk Line, has seen its 

market share grow exponentially from 6 to 16% in a matter of few years. And Maersk Line is not alone. As of 

2018, the four largest carriers account for more than half the market, a market share larger to the twenty largest 

carriers combined just two decades ago (Asariotis et al., 2018). It remains unclear which exact factors led to 

the carriers consolidating. One study (Harford, 2005) found that mergers, to a large extent, are industry-specific 

and triggered by industry-specific shocks, which could be of a financial nature. Several determinants are 

commonly referred to in research, including the current freight rate volatility, bunker price, the price of used 

and newly built vessels, and current bankruptcy costs. No single paper seems to outlay the determining factors, 

and researchers do not always agree. Encouraged by the discrepancy in research and the numerous factors 

mentioned above, the thesis will seek to explore and model a more accurate relationship between these 

explanatory variables and the consolidation taking place in the container shipping industry. By including 

several variables, the model approximates the determinants prompting mergers and acquisitions. The paper 

supplements previous research by focusing solely on market consolidation through mergers and acquisitions 

and market share developments and clarifies to which extent each factor has influenced the consolidation. This 

approach differs from prior research, where the market consolidation only has been treated as an explanatory 

variable, and not a dependent variable. The thesis will apply modern econometrics theory to current deal 

volume and market share developments, and investigate which variables influence the industry consolidation 

the most, and in which direction. 

 

 

 

 



Chapter 1.  Introduction   7 

1.1. Problem Area 
Recent research finds that while the five largest shipping companies1 in 1996 had a collective market share of 

27%, their2 market share in 2017 was now 64% of the worldwide capacity, measured in twenty-foot equivalent 

units (TEU). As illustrated in Figure 1, the ten largest carriers now had a combined 82% market share, up from 

43% in 1996 (Saxon & Stone, 2017). In addition, only 11 of the largest carriers in 2014 still existed in 2014, 

and the rest had disappeared (Hapag-Lloyd AG, 2017). This increase of market share suggests that major 

consolidations are happening in the shipping industry, where the larger carriers are growing in size, and the 

smaller carriers are being pushed out of the market. As factors might explain this development, the thesis will 

investigate possible determinants of market consolidation. 
 

Figure 1 

Market share concentration in the container shipping industry, 1996-2017  

 

Note: Reproduction by author, based on data from Saxon & Stone, 2017 
 

Typically, the mergers originate from the need to increase market share, referred to as “market share 

mergers” (Banerjee & Eckard, 1998), and are especially observable among container carriers, where 

consolidation is described as a driving force in the industry (Saxon & Stone, 2017). Consequently, the market 

share of the largest carriers will also be investigated alongside transaction volumes. Throughout the thesis, the 

literature on shipping will be investigated to determine which factors to analyze. Besides investigating 

shipping-specific factors, a series of classical corporate finance factors will be included. Jensen & Meckling 

(1976) investigate merger motivations, among others, and describe how merges often happen to avoid 

bankruptcy cost, since mergers might allow the firm to decrease operating expenses. More recent studies 

conclude that industry consolidation is initiated by industry-specific shocks (Harford, 2005; Qiu & Zhou, 

2007). This finding indicates that the shocks driving container carrier mergers might be different from other 

 

1 Sea-Land, Maersk, Evergreen, COSCO, NYK (Saxon & Stone, 2017) 

2 Maersk, MSC, COSCO, CMA CGM, Hapag-Lloyd (Saxon & Stone, 2017) 

27% 35% 46%
64%16% 17%

18%
18%56% 48% 36%
18%

1996 2000 2008 2017

Top 5 Next 5 Remainder
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transportation and logistics industries, such as bulk and tanker shipping. While literature on market 

consolidation in these industries exists, there is relatively little research solely focused on container companies. 

Yin & Shi (2018) describes how most papers choose to focus on product and tanker markets due to the 

container segment being “imperfect”. Hence, the thesis will try to bridge this gap between academia and 

industry. Some variables must have influenced the market concentration, and it is these determinants which 

the following study seeks to discover, analyze and quantify. 

1.2. Research Problem 
Concluding above problem formulation, the thesis will investigate which factors drive the container 

market consolidation, and to what extend these variables can explain the development. More specifically, the 

problem of interest is why, and when, the container carriers have been consolidating. Given the scope of my 

research question, I will investigate the issue by first studying what generally has characterized the market 

consolidation in the container shipping industry. After that, I will review how the market has developed, and 

which factors might have influenced the concentration, according to the literature. This step is crucial in order 

to select explanatory variables for further analysis. In the analysis, I will quantify these explanatory variables’ 

influence on market consolidation, by measuring incremental changes impact deal volume and market share 

developments. Following the analysis, I will validate the model by testing its robustness and comment on the 

results, should the model turn out to be roust.  

1.3. Structure  
The thesis will largely follow the deductive research design 

suggested by Ankersborg (2011). It will begin with a review of 

current shipping literature and theories on market developments. The 

purpose of the literature review is to create a foundation and necessary 

intuitive reasoning from which explanatory variables could be defined. 

The review will be followed by a discussion of the methodology used. 

After that, the variables discovered in the literature review will be tested 

empirically through a series of regressions, divided intro shipping 

specific, equity market and macroeconomic, before finally being 

regressed together. A full section is dedicated to explanation of the data 

collection and regression variables involved, followed by an analysis 

and discussion of the results. Finally, the paper will close with 

concluding remarks, including contributions of the thesis, implications 

for market players and recommendations for further study.  

   

Note: Own construction 

Figure 2 

Thesis structure 
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Chapter 2 
 

Literature Review 
The following section will explore existing research in maritime economics. The purpose hereof is to 

understand better and determine which factors might influence market concentration, as several areas are often 

blamed in recent research for the market concentration. Any determining factors discovered in this chapter 

will serve as an explanatory variable in the following regression models. First, a brief overview of the recent 

market consolidation will be provided to set the scene, followed by an examination of shipping-specific 

variables. Each factor explored might, to some extent, have attributed to the consolidation and has served as 

the main variable of interest in previous research. The shipping-specific variables include: freight rates and 

how they impact supply and demand, maritime cycles, including historical fleet size developments and 

overcapacity, newbuildings and secondhand vessel price developments, alliances between competing carriers,  

low profitability in the shipping industry and lastly, bunker cost, which represents a significant proportion of 

a carrier’s operating expenses. Afterward, a series of equity market and macroeconomic factors will briefly be 

explored, including the world economy and global trade volumes. Following with the chosen reasoning 

approach and research design, and in the order suggested by Ankersborg (2011), the thesis will commence 

with a literature review to provide the reasoning required to select a set of relevant testable variables for the 

following chapters.  
 

2.1. Consolidation  
According to a review by Salisbury (2017) covering 1977-2017, the container shipping industry has 

seen significant consolidations in recent years. This is supported by an industry study by McKinsey & Co., 

who found that while the five largest shipping companies in 1996 had a collective market share of 27%, their 

combined market share in 2017 now made up 64% of the total capacity worldwide. Meanwhile, the ten largest 

carriers now made up 82%, up from 43% (Saxon & Stone, 2017). This consolidation trend continues when 

reviewing recent figures. In 2019, the ten largest carriers now controlled 87% if the global capacity (Marine 

Insight, 2019). This market share is considerably larger when centering on individual trade lanes, as will briefly 

be explored in later sections. Following several years of major alliance membership expansion, as has been 

studied extensively by Merk et al. (2018), Saxon & Stone (2017), and Sheppard & Seidman (2001), among 
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others, the carriers began outright consolidating. Out of 79 of the largest mergers and acquisitions listed by 

Salisbury (2017), 55 took place after the introduction of strategic alliances in 1996. A selection of some of the 

most significant deals are listed in Table 1 below.  
 

Table 1 

Selected mergers, acquisitions, and joint ventures, 2016-2019 

Year         Notes 

2016 • CMA CGM acquired the former sixth-largest carrier, APL, and became the 4th largest carrier in the world. 

2017 • Maersk acquired Hamburg Süd, the 20th largest carrier, and strengthened its position as the largest carrier in the world. 
• Hapag-Lloyd acquired the United Arab Shipping Company (UASC) in 2017 and CSAV in 2014. They were formerly the 

16th, 22nd, and 17th carriers, respectively, but now became the 5th largest. 

2018 • A new joint venture, Ocean Network Express (ONE), was created in 2018 by the merger of three existing carriers, NYK 
Line, MOL, and K-Line, and subsequently became the 6th largest carrier. 

2019 • The formerly seventh-largest carrier, COSCO, acquired OOCL and merged with China Shipping, becoming the 3rd largest 
carrier.  

Note: Author’s representation, adapted based on data from Dhiraj (2020), Manaadiar (2019), Marine Insight 
(2019), and Salisbury (2017). Pre-merger/acquisition carrier size is based on analysis by Manaadiar (2019)  
 

Although most of these carriers were already part of an alliance with competing carriers, the 

consolidation brought additional benefits not previously seen in any alliance. According to a study by Sheppard 

& Seidman (2001), where the alliance bought lower operating cost and slot sharing, the benefits of completely 

combining operations through mergers and acquisitions include a combined leadership and alignment on 

strategies and removes the need for confidentiality between the parties. Since the introduction of shipping 

alliances in 1996, several of the acquisitions have taken place among fellow alliance members. Recent alliance 

acquisitions include the purchase of Orient Overseas Container Line (OOCL) by Cosco Shipping Holdings 

(COSCO Shipping) in 2017 (Salisbury, 2017), who both were part of the Ocean Alliance at the time, and had 

prior experience with sharing vessels (Naumov, 2017). However, cross-alliance mergers and acquisitions do 

happen, in which case, a reshuffling of the alliances is often needed (Merk et al., 2018). This was seen in 2016, 

where CMA CGM Group decided to acquire Neptune Orient Lines (NOL) and its carrier American President 

Lines (APL) (Salisbury, 2017). At the time of the announcement, CMA CGM was part of the Ocean Three 

alliance, while APL belonged to the G6 alliance. The industry has also seen acquisitions of companies who 

are not part of any alliance, such as the acquisition of the alliance-independent carrier Hamburg 

Südamerikanische Dampfschifffahrts-Gesellschaft (Hamburg Süd) by Maersk Line in 2016 (Salisbury, 2017). 

They were and still are part of the 2M Alliance along with the Mediterranean Shipping Company (MSC) 

(Carnarius, 2017; iContainers, 2016; Naumov, 2017). It can be argued that such acquisitions might take place 

for the entire alliance to offer new services to customers. According to Knowler (2017), the services offered 

by Hamburg Süd were previously outside the scope of the 2M Alliance, and both Maersk Line and MSC 

subsequently announced a series of new trades to handle an incoming volume from Hamburg Süd.  
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Although mergers and acquisitions have peaked in recent years, it is not a new phenomenon in the 

shipping industry. As put forth by Salisbury (2017), there historically have been large mergers and acquisitions, 

for instance, when A.P. Møller-Mærsk acquired the Danish East Asiatic Company in 1993, or when Malcolm 

McLean acquired U.S. Lines in 1977. When examining historical transactions, the volume began slowly to 

increase by the end-1980s and continued at a steady pace until the late 1990s. From the end 1990s until 2019, 

the number of deals and volume significantly increased, especially between 2005-2007, where the number of 

deals reached a record high in 2007 (Alexandrou et al., 2014). This significant increase in mergers and 

acquisitions is evident in Figure 2 below, which illustrates the development of global shipping mergers and 

acquisitions during the period 1979-2019.  
 

Figure 3 

Shipping mergers and acquisitions activity, 1979-2019. 

 

Note: Author’s representation, based on data from the Thomson Securities Data Corporation (SDC) database, 
accessed through Thomson ONE.   

Includes deals where the acquirer pertains to one of the following industries, as classified by their Standard 
Industry Classification (SIC) code: Deep sea foreign transportation of freight (4412); Deep sea domestic 
transportation of freight (4424); Water transportation of freight (4449); Marine cargo handling (4491). Further 
restrictions include the acquirer to be publicly listed, and the target being either public or private. No further 
criteria are yet applied. The criteria returned 2,128 deals. 
 

A study by Alexandrou et al. (2014) finds that the entire maritime industry has been shaped by these 

consolidations since the 1980s. Furthermore, they find that rapid growth through mergers and acquisitions 

outpace what is possible by only growing organically. They confirm the findings from Figure 2 and find that 

in total, between the period of 1984 and 2014, more than USD 200 billion was spent on approximately 4,100 

deals in the maritime sector3. Not only did they find a significant increase in mergers and acquisitions activity, 

but also the annual transaction value.  

 

3 Besides the SIC codes from Figure 2, they include shipping companies engaged in the transportation of 
passengers and towing and tugboat services. 



Chapter 2.  Literature Review   12 

As was clearly illustrated in Figure 2, the number of deals has been rising steadily. As will be explored 

in later sections, the introduction of alliances in the late 1990s might have had an influence. Several other 

explanatory variables could also have influenced the consolidation. Currently, there does not seem to be a clear 

consensus in academia on what drives the carrier consolidation. In existing research on maritime investments, 

the freight rate is mentioned as the key driver (Stopford, 2009), since the rate is a major source of risk, which 

mergers and acquisitions might mitigate (Alexandrou et al., 2014). The current vessel earnings are also found 

to be significantly associated with increased investments (Greenwood & Hanson, 2015). Additional industry-

specific factors often mentioned are the existing world fleet, shipbuilding production, and idle capacity as well 

as developments in the world economy global seaborne trade volume (Stopford, 2009). By comparison, other 

papers find that the current bunker price has the largest impact on market consolidation through its effect on 

operational cost and economies of scale(Van de Voorde and Vanelslander, 2009, as cited in Alexandrou et al., 

2014). Some authors support this claim, but instead argue that the effect stems from how the bunker price 

influences the freight rate volatility (Xu, Yip, & Marlow, 2011). Other studies defend drivers such as the 

current global risk and carrier profitability (Alexandrou et al., 2014; Vineyard, 2018), carrier size, and capacity 

(Cullinane & Khanna, 1999; Lun, Pang, & Panayides, 2010).  

Furthermore, existing collaboration and synergies between alliance members have been cited as a 

catalyst (Sheppard & Seidman, 2001). In addition, corporate finance studies claim that we must look at other 

variables such as the risk of bankruptcy (Jensen & Meckling, 1976) or industry-specific shocks (Harford, 2005) 

to understand market consolidation better. Based on the numerous asserted causes, existing academic 

literature, market research, and industry studies will now be reviewed to determine possible explanatory 

variables.  
 

2.2. Possible Determinants 
2.2.1. Maritime cycles 
To better understand why a carrier might acquire or merge with a competitor, instead of just building 

additional or larger vessels, it is essential to revise the maritime economics at play. The shipping economy is 

mostly made up of economic waves, referred to as cycles, supply, demand, and earnings come in cycles 

(Greenwood & Hanson, 2015). As an example, take the average daily vessel earnings, a common industry 

revenue measure, calculated as voyage revenues less voyage expenses. Where a container vessel might, on 

average, make $5,569.00 a day by January 2010, this had increased to $17,411.00 a day in April 2011, and 

later dropped to $7,108.00 by January 2012 (Clarkson’s Research, 2020). This is a short period to respond 

properly, given the long delivery time on new vessels, and it makes it difficult to predict when to build new 

vessels. And not only are the earnings volatile, so are the vessel prices (Greenwood & Hanson, 2015; Jeon & 

Yeo, 2017), further impeding timing of the market.  
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Additionally, rapidly changing technology, including draft optimization and beam maximization, and 

subsequent vessel up-sizing, have historically influenced the supply and the freight rate which carriers can 

charge and still be profitable. These technological improvements have caused the supply to increase. Where 

the first generation of container vessels had a capacity of between 1.200 and 1,400 TEU in the end 1960s, they 

now had a capacity of 21,000+ TEU by 2017 (Drewry Maritime Advisors, 2017), some even arguing that we 

might see 30-50,000 TEU vessels in the future (Malchow, 2017; Saxon & Stone, 2017). This significantly 

increases the barriers to entry, and as Figure 1 also illustrated in the preceding section, the larger carriers have 

effectively been forcing out smaller competitors (Saxon & Stone, 2017). They have done so largely by utilizing 

economies of scale to lower total shipping costs per TEU (Cullinane & Khanna, 1999; Malchow, 2017). The 

lower cost gives the larger carrier a competitive advantage, as they can lower their freight rates and remain 

profitable, forcing the remaining carriers to follow suit (Cullinane & Khanna, 1999; Stopford, 2009; Wu, 

2012). However, having large vessels in your fleet can be risky. They require more containers to be fully 

utilized, and a study of under-utilization of fleet capacity has found that the upsizing has not brought the 

expected benefits (Wu, 2012).  

Further upsizing will not bring any benefits at all (Malchow, 2017), and several vessels end up idle. 

Strategic alliances have been introduced to address the under-utilization, where the carriers share capacity 

abroad each other’s vessels. This seems to work, as a study has found a significant positive correlation between 

alliance membership and capacity utilization, regardless of freight rate volatility (Wu, 2012). In addition to 

vessel upsizing, external events such as political, regulatory events of an otherwise unpredictable nature are 

also influencing the maritime cycles through activities such as sanctions and tariffs on imported goods (Caruso, 

2003; Fetzer & Schwarz, 2019; Rosyadi & Widodo, 2018; Stopford, 2009). Events like these, or other shocks 

which reduce transportation demand, might impact the carriers and cause them to merge (Alexandrou et al., 

2014; Qiu & Zhou, 2007). A reduction of the trade or economic openness of a geographical area might wipe 

out all of a carriers routes. These events significantly disrupt supply chains and create uncertainty in the 

industry (A.P. Møller - Mærsk A/S, 2020). For instance, there is a risk that approximately 14.5% of all 

newbuildings which were to be delivered in 2020 have to be delayed until 2021 (Maersk Broker, 2020, as cited 

in Krigslund, 2020). All things considered, several factors influence the maritime economic cycle. As 

established, supply is generally set by the carriers and fixed in the short-run (Wu, 2012), where external forces 

determine the demand. The under-utilization calls for adjustments in the trade offered, and these adjustments 

are not profitable (Bendall & Stent, 2003; Luo & Fan, 2011). Typically, the ship owners try to game the market. 

However, since the average container vessel takes a long time to construct, they are often not successful 

(Kalouptsidi, 2014; Stopford, 2009), and as the Figure 3 shows, some capacity ends up unused, removing the 

benefits of having acquired the additional capacity.  
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Figure 4  

Container capacity being idle, as % of the total fleet, 2010-2020 

 

Note: Author’s representation, based on data from Clarkson’s Research (2020). Idle is generally defined as being 
unused for at least 14 days (Drewry Maritime Research, 2017). 
 

Because of this long time lag between ordering a new vessel and actual delivery, the demand might 

have changed during this period (Bendall & Stent, 2003; Kalouptsidi, 2014). Demand is largely drawn by 

external economic factors such as the global economy (Wu, 2012). As an example, during 1997, the Asia 

Pacific region saw an increase in production by 9%. The following year, in 1998, production had declined to 

a negative 5%. The steep decline consequently meant less foreign investments in China (Stopford, 2009). 

According to Stopford (2009), the Chinese economy was not expected to recover right away, and thus the 

transportation demand had severely declined, causing container freight rates to drop significantly. This 

declining freight rate caused several carriers to scrap their older vessels since their high operating cost made 

them less profitable. However, the economy soon recovered faster than anticipated, and Chinese production 

rose to 11% the following year. Because the respond to increasing demand is slow, and the older vessels had 

just been scrapped, the container freight rates increased sharply following the low supply (Kalouptsidi, 2014; 

Stopford, 2009). This increased freight rate meant that the vessel orderbook increased by almost 700% in the 

period between 2003 and 2008. Several of the vessels had still not been delivered when the financial crisis of 

2008 hit, while the existing fleet was having a hard time finding demand (Kalouptsidi, 2014). When the 

additional vessels were finally delivered, the market was severely saturated.  

When observing the market developments, it seems like the carriers are learning from past mistakes 

of investing in additional capacity in good times to capture the higher freight rate in the future. Possibly to 

mitigate the idle capacity, fluctuations, and market risk through external events and demand volatility, carriers 

are increasingly entering strategic alliances where they are sharing vessel capacity to ensure that the vessels 

are fully booked, lowering operating costs (Sheppard & Seidman, 2001). Today, most carriers are part of a 

capacity sharing alliance where they combine operations (Merk et al., 2018; Naumov, 2017; Sheppard & 

Seidman, 2001), and a study has found a significant correlation between alliance memberships and capacity 



Chapter 2.  Literature Review   15 

utilization (Wu, 2012), indicating that the alliances work. These findings suggest that the idle fleet, alliance 

memberships, vessel prices, fleet size, and vessel earnings have influenced the market conditions, and the 

factors will be explored and analyzed in greater detail in the following sections.  

2.2.2. Freight rates  
In container shipping, the shipowner transports a wide range of goods for numerous customers and 

delivers and picks up at many ports. In terms of customers, the container carrier operates similarly to that of a 

bus. The cost of shipping one 20ft container, one TEU, is also called the freight rate. The freight rate is defined 

as the price that the cargo owner pays the shipowner for transporting a good from one port to another. In 

literature, the rate is commonly described as an indicator of the current balance between supply of vessels and 

the demand of transportation. Naturally, a large (low) demand results in a large (low) freight rate (Alizadeh & 

Nomikos, 2011; Stopford, 2009; Tvedt, 2003; Yin & Shi, 2018). Not only is the freight rate essential for the 

carrier when deciding how much capacity to offer in the short term, the freight rate also contributes to 

investment decisions. The current rate is evaluated when the carrier decides to either acquire new vessels or 

buy another shipping company (Stopford, 2009).  

The freight market has historically been relatively volatile and unpredictable (Alizadeh & Nomikos, 

2011; Asariotis et al., 2018; Bendall & Stent, 2003; Xu et al., 2011), and carriers do their best to time the 

market, although they have historically not been successful in doing so (Stopford, 2009). In general, this caused 

carriers to either overinvest in additional capacity when the freight rates were high to try and capture the higher 

earnings, or underinvesting in times of low freight rates (Greenwood & Hanson, 2015; Lee & Yip, 2018; Merk 

et al., 2018; Song, Seo, & Kwak, 2019; Stopford, 2009). Since the delivery of a vessel takes a long time, there 

is a possibility that the market has changed since the order was placed (Bendall & Stent, 2003; Kalouptsidi, 

2014). A high freight rate motivates the carriers to invest in additional vessels to capture the possibly higher 

revenue in the future. The individual carrier is seldom the only one with that idea, as herding behavior is 

prevalent in shipping (Lee & Yip, 2018; Stopford, 2009). If enough carriers decide to invest, it results in 

overcapacity in the market once the vessels are delivered. This move consequently leads to a falling freight 

rate due to the excessive supply of vessels (Luo & Fan, 2011). This problem happens over and over again since 

the demand is extremely difficult to forecast, and the supply of new vessels are slow (Bendall & Stent, 2003; 

Stopford, 2009). For instance, when the demand of containerized trade in 1980 was a mere 102 million tons, 

it increased almost 15 fold to 1.524 billion tons by 2013 (Yin & Shi, 2018). Few academic papers investigate 

these dynamics of container freight rates, choosing instead to focus on product tanker rates and spot rates in 

bulk shipping (Yin & Shi, 2018). The separation has previously been justified by describing container shipping 

as an imperfect market (Sys, 2009, as cited in Yin & Shi, 2018), where the carriers’ behavior can better be 

explained through game theory (Kou and Luo, 2016, Lin, Huang, and Ng, 2017, as cited in Yin & Shi, 2018).  
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The freight rates offered to customers are negotiated on an individual basis and offered through 

contracts (Mongelluzzo, 2019; Yang, 2016), as customers can purchase anywhere from one to several thousand 

TEUs. As a consequence, numerous freight rate indices exist, which all try to capture the overall developments 

in the market. They are often based on specific segments or routes. When looking at historical rate levels in 

Figure 4, the freight market appears unpredictable and volatile. Here, two freight indices are illustrated, 

represented by the China Containerized Freight Index (CCFI) and the Shanghai Containerized Freight Index 

(SCFI). While the CCFI was 942.37 in March 2012, the index soared to a 10-year all-time high of 1335.86 in 

May 2012. Yet this level was only maintained briefly, and the index gradually declined for four years, reaching 

632.36 by April 2016. Since then, the index has consistently been approximately 800.00 ± 7.00% from mid-

2016 until 2020. However, this changed by early January 2020, as the carriers saw the index climbing above 

900.00 for the first time since 2015 (Bloomberg L.P., 2020). 
 

Figure 5  

10-year development of indices CCFI and SCFI, 2010-2020. 

 

 Note: Author, based on data for SHSP-CCFI and SHSP-SCFI from Bloomberg L.P., (2020). 
 

Since the freight rate allegedly has a large impact on the individual carrier’s earnings, it might be 

interesting to use the freight rate as an explanatory variable when analyzing carrier mergers and acquisitions. 

The use of an index as a proxy for freight rates is supported by carriers such as Maersk Line, who use the CCFI 

in their annual reports to explain market movements (A.P. Møller - Mærsk A/S, 2020). The index is also used 

in academic research, including Jeon & Yeo (2017), who use the indices to analyze optimal timing of ship 

orders, and Yin & Shi (2018) who examine seasonality patterns in the freight market. Likewise, the freight 

rates will, in this thesis, be used to examine market consolidation.  

2.2.3. Fleet expansion 
Timing of vessel purchases is vital in regard to the carrier’s competitiveness in the market (Jeon & 

Yeo, 2017), and as illustrated in Figure 5, the price of both new and secondhand container vessels have 

traditionally been fairly volatile. For instance, the average sales price of a container vessel declined from close 

to $25 million in 2008 to just above $5 million in 2009 (Sand, 2010). However, since the significant drop in 



Chapter 2.  Literature Review   17 

2008, prices have been relatively steady. In fact, the price of both new and secondhand vessels has slowly 

declined since then (Jeon & Yeo, 2017). 
 

Figure 6  

Developments in secondhand and newbuilding containership prices, 1996-2019 

 

Note: Author’s representation, based on data from Clarkson’s Research (2020). 
 

In addition, the ordering of new vessels has significantly declined during the last twenty years. Where 

the capacity under construction made up just around half of the existing capacity already in service between 

2004 and 2007, this figure gradually decreased in the following years. By 2018, the capacity under construction 

made up just around 11% of the capacity already in service (Knowler, 2018). Although global trade was 

projected to increase by 4.9% in 2018, the carriers decide to expand the global fleet by just 4.7% (Knowler, 

2018). One reason is due to market saturation (Timo, Martin, & Steve, 2014), while a more recent analysis by 

Knowler (2018a) and Alphaliner (2018, as cited in Knowler, 2018a) point in another direction. They argue 

that the carriers today are more focused on other factors besides just having a large fleet. According to their 

analysis, the carriers have increasingly realized that while external factors such as the freight rate might largely 

dictate supply, there still exist some internal factors which they can control themselves. Since the five largest 

carriers own most of the capacity through recent consolidations, they are now able to be more disciplined on 

pricing. Another benefit of focusing on your existing fleet and consolidation is improving cost savings and 

modernization of operations (Knowler, 2018). Even though some market segments have faced relative under-

capacity, the carriers do not seem eager to buy additional vessels. According to Alphaliner (2018, as cited in 

Knowler, 2018a), the alliances now have enough influence to sway the freight rates. Where carriers historically 

might have bought additional vessels to chase and capture market fluctuations, the three largest alliances today 

are now instead able to reposition and revamp their network to capture additional demand (Alphaliner, 2018, 

as cited in Knowler, 2018a). Could the flexibility offered by alliances and the resulting ability to quickly 

change trades and services have contributed to fewer vessel investments and more industry consolidation 

through mergers and acquisitions instead? Maybe. Needless to say, when a carrier acquires another carrier, 
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they obtain control of the target’s vessels. Hence, the alliance memberships and vessel prices will be included 

as explanatory variables.  

Besides the financial considerations mentioned above, the decision of investing in additional capacity, 

whether it being through the process purchasing additional vessels or a competing carrier, also largely depends 

on the current world fleet (Bendall & Stent, 2003; Luo & Fan, 2011; Merikas, Merika, & Koutroubousis, 2008; 

Stopford, 2009). Recent research finds that half of the fleet expansions in the period from 2002 to 2013 were 

motivated by herding behavior (Lee & Yip, 2018), where the existing orderbooks motivated the carriers to 

expand. The study finds that the carriers who are cautious are more likely to invest when the global trade 

volume increase. In fact, the global trade volume is a larger influencer compared with the freight rate. This 

might be due to the carriers realizing that the freight rates are uncertain and volatile, and possibly might have 

changed once the additional vessels join the carrier’s fleet (Kalouptsidi, 2014; Luo & Fan, 2011). Besides, 

larger carriers tend to invest more profit (Greenwood & Hanson, 2015; Luo & Fan, 2011). By and large, when 

looking at the historical developments, some characteristics are apparent. Carriers are facing challenging 

choices when deciding whether to invest in additional capacity or not. In the past, the carriers faced the 

challenge of not being able to utilize the delivered vessel fully (Wu, 2012). If they had decided not to invest 

in newbuildings, they were more or less forced to buy expensive and overpriced secondhand vessels from 

competitors to capture the high freight rates (Greenwood & Hanson, 2015). When looking at Figure 6, it seems 

like this process has somewhat diminished the last couple of years. As we saw earlier, the price of newbuild 

vessels has remained relatively steady since 2008-2009. When looking at the orderbook, measured as a 

percentage of the existing fleet, the industry has also here seen relative stability since 2008. The ordering of 

new vessels has significantly decreased, suggesting that the industry is saturated and that the carriers might 

need to consolidate if they seek to increase their fleet. Then, there is no need for additional vessels in the 

market.  

Figure 7  

New vessel orders, as a percentage of the existing fleet, 1996-2020 

 

Note: Author’s representation, based on data from Clarkson’s Research (2020). 
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Increasingly, the carriers are using alliances and industry consolidation to better utilize their fleet, 

which might have triggered a significant drop in the orderbook. According to Knowler (2018a), consolidation 

and alliances allow the carriers to revamp services, negating the need to purchase additional capacity in an 

already saturated market (Timo et al., 2014), and by having control of a large fleet, the carriers can quickly 

reposition vessels (Knowler, 2018). Indeed, it seems like the market concentration, whether through alliances, 

mergers, or acquisitions, has increasingly taken place as a way to counter the slow response to meet demand 

and to mitigate the risk of subsequent over-capacity in the market. These findings indicate that the global fleet 

size, orderbook, idle capacity, and trade volume all need to be included in the study as explanatory variables, 

as they might be able to explain the consolidation. 

2.2.4. Alliances  
Alliances have been regarded as the natural step before mergers and acquisitions (Merk et al., 2018; 

Sheppard & Seidman, 2001). As we just explored, over-capacity has historically been a problem in the 

industry, and a study by Wu (2012) finds that these alliances among carriers seem to be the answer to the 

problem. The purpose of the alliances is to combine capacity and share container slots with competitors (Merk 

et al., 2018; Naumov, 2017). Overall, studies have found that an alliance membership leads to increased 

profitability through lower operating expenses and higher negotiation power, and is necessary to compete on 

price (Carnarius, 2017; Sheppard & Seidman, 2001). The first two alliances were The Grand Alliance and The 

Global Alliance, and since their introduction in 1996, the magnitude and influential power of the alliances 

have continued to increase. By 2018, three alliances collectively made up around 93-95% of the East-West 

trade lane (Asariotis et al., 2018; Merk et al., 2018). Alliances enable the carriers to reduce risk by operating 

in several markets and allocating capacity to numerous vessels, combined with the possibility to enter new 

geographical markets, increase asset utilization, and lower operational cost (Merk et al., 2018; Sheppard & 

Seidman, 2001). Hence, an alliance is often seen as the predecessor of carrier mergers and acquisitions since 

the two carriers would typically need to have enjoyed combined synergies, before they go the step forward 

and combine the operations on a permanent basis (Sheppard & Seidman, 2001). By consolidating, the carriers 

would be able to not only streamline and optimize their ocean products. They also will be able to increase 

productivity of their inland offerings, including owned port infrastructure, such as Maersk Group’s ownership 

of APM Terminals, which is now shared with Hamburg Süd. Due to tight operating margins, the port 

infrastructure is the most important factor contributing to economies of scale in the shipping industry 

(Cullinane & Khanna, 1999).  
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Table 2 

Alliance structural changes in the period of 2015 to 2018 

2015-16  2017  2018 
2M  2M + 2H  2M + H 

• Maersk 
• MSC 

 • Maersk 
• MSC 
• Hyundai 
• Hamburg Süd 

 • Maersk 
• MSC 
• Hyundai 

     
Ocean 3  Ocean Alliance  Ocean Alliance 

• CMA CGM 
• Hamburg Süd 
• CSCL 
• UASC 

 • CMA CGM / APL 
• COSCO / CSCL 
• Evergreen 
• OOCL 

 • CMA CGM / APL 
• COSCO / CSCL 
• Evergreen 
• OOCL 

     
CKYH+E  THE Alliance  THE Alliance 

• COSCO 
• K Line 
• YangMing 
• Evergreen 

 • Hapag-Lloyd / UASC 
• K Line 
• MOL 
• NYK 
• YangMing 

 • Hapag-Lloyd / UASC 
• 3 J 
• YangMing 

     
G6     

• APL 
• Hapag-Lloyd 
• Hyundai 
• MOL 
• NYK 
• OOCL 

 Mergers and acquisitions  

Note: Recreated based on an illustration from Ocean Carrier Alliances, by Pacifica Trucks, (2020). 

 

Indeed, when looking at the alliance members in Table 2 and their corresponding market share in 

Figure 7, it seems like every carrier is part of an alliance today. In 2011, the three major alliances at the time4 

made up just around 29% of the total global capacity. Alliance membership has continued to increase since its 

introduction in 1996, and as of 2018, the three major alliances at the time5 possessed a total market share of 

80%. Furthermore, when diving into specific trade lanes, some trades have an even higher share of alliance 

members. For instance, as we saw earlier, on the East-West trade lanes, alliance members had a combined 

market share of a whole 93-95% as of 2018 (Asariotis et al., 2018; Merk et al., 2018). The East-West lanes are 

regarded as strategically important (Hapag-Lloyd AG, 2017), and include trade routes such as the Transpacific, 

Europe to Far East and Mediterranean to Far East. The Transpacific route alone made up 41.6% of the total 

world trade volume in 2011, and when combined, the entire East-West trade routes made up 65.1% of the 

world volume (Lam & Yap, 2011).  
 

 

4 CKHY, the Grand Alliance and the New World Alliance 

5 2M Alliance, the Ocean Alliance and THE Alliance 
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Figure 8 

Development of global alliance market share. Measured by container carrying capacity, 1996-2019. 

 

Note: Author’s elaboration adapted from illustration by Merk et al. (2018) and data from Manaadiar (2019). 

When analyzing the alliance market share, as illustrated in Figure 7, one thing becomes clear. Most of 

the world trade are now managed by alliances, especially since 2012, and increasingly by 2015, where the 

market share for the largest alliances reached almost 80%. The reason for this increase has been empirically 

studied, and Wu (2012) finds a significant negative relationship between alliance memberships and vessel 

under-utilization, indicating that the alliances are a response to idle capacity. Given these conclusions, the 

share of the global capacity controlled by carriers will be included as a possible explanatory variable in the 

following analyses.  

2.2.5. Other financial factors 
According to Lun et al. (2010), container shipping is often associated with organizational growth, and 

several other factors besides the abovementioned might influence industry consolidation. One factor 

mentioned in research is economic shocks. This includes, but is not limited to, changes in world GDP, equity 

market, and economic openness. A study by Harford (2005) has found that such variables tend to undergo 

significant changes leading up to a merger or acquisition. These variables, along with industry-specific shock 

factors, as suggested by other research, such as changing port throughput and trade balance, could be 

interesting to include in the overall investigation as explanatory variables.  

The profitability of the carriers, specifically, has been studied in connection with firm size and growth. 

In a study by Lun et al. (2010), the results indicate a significant positive correlation between the carrier and 

net profit at any significance level (p = 0.000). More precisely, Lun et al. (2010) find that adding just 1 TEU 
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to the carriers’ fleet yields a $1,000.00 increase in net profit. Accordingly, we should expect carriers to increase 

their fleet to increase net profit. However, as we saw earlier, the market seems saturated by now (Timo et al., 

2014), and adding additional capacity by purchasing vessels will only serve to increase the existing under-

utilization. The answer seems to be expanding fleet through acquiring competitors. Recently, few carriers have 

been able to report an operating profit consistently, and a study by Vineyard (2018) argues that the low profit 

can be a catalyst for the recent mergers and acquisitions. While low profit can be a catalyst for consolidation, 

the method does not necessarily need to include mergers and acquisitions. Hapag-Lloyd notes in their annual 

report for 2017 that since 2014, 45% of the world’s largest carriers have disappeared and that this has not only 

been through mergers and acquisitions but also through insolvency (Hapag-Lloyd AG, 2017). This indicates 

that the bankruptcy risk and a profitability measure need to be included in the analysis.  

The idle capacity explored earlier also brings some financial considerations. As mentioned earlier, 

while the first generation container vessels had a capacity of between 1,200 and 1,400 TEU in the end 1960s, 

they now had a capacity of 21.000+ TEU by 2017 (Drewry Maritime Advisors, 2017). This development could 

be explained by Lun et al. (2010), who in previous paragraph found that adding capacity to the carriers’ fleet 

yields an increase in net profit. If seeking a higher net profit, the carriers would seek to develop larger vessels. 

And they have done so. Maersk Line introduced a series of 18,000 TEU vessels, expecting to save close to 

$930,000.00 USD per voyage between Rotterdam and Shanghai (Alexandrou et al., 2014).  However, 

increasing vessel capacity only brings economies of scale. No other major advantage is added, and it is 

debatable whether the required port investments and increased operational costs are even justified by these 

economies of scale (Malchow, 2017). While an 18,000 TEU vessel might theoretically have 9% less cost per 

TEU compared with a 14,000 TEU vessel (DNV-GL, 2014, as cited in Malchow, 2017), and consequently 

higher average vessel earnings, these calculations are based on full utility. That is, all vessels are in use and 

fully booked. In reality, the industry has seen overcapacity and idle vessels as explored earlier, and the large 

vessels run the risk of operating with empty slots. Appendix A lists the effect of utilization rate on cost per 

TEU for four vessel classes. In theory, by increasing vessel size from 14,000 TEU to 18,000, the cost per TEU 

should decrease by 9%. However, should the 18,000 TEU vessel manage to be only 75% utilized, the cost per 

TEU would instead increase by 19%, compared to the fully utilized 14,000 TEU vessel. Consequently, the 

study by Malchow (2017) finds that any advantage the carrier might have had by introducing larger vessels 

evaporates due to the lower freight rate that follows this oversupply. The findings of Lun et al. (2010) indicate 

that the carriers should increase capacity to increase profitability. However, it seems like adding more vessels 

to the fleet will only make matters worse. The market is saturated (Timo et al., 2014), and the industry has 

reached a point where the vessel size is at its limit, and adding additional capacity will only bring lower 

utilization, lower freight rates, and no other immediate benefit to the carrier (Malchow, 2017). This fact might 

have influenced the carriers to instead acquire and merge with competing carriers to increase their fleet size, 

without further saturating the market by investing in additional vessels themselves. The overall industry has 
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been unprofitable, and with the market saturated, the stronger carriers are now forced to price at marginal cost 

to remove the weakest carriers and increase market share. Hence, only the cost leader can is beating the 

competition (Malchow, 2017). Given these findings, a measure of operating costs and average vessel earnings 

will be included as explanatory variables.  

4.2.1.1 Consequences following years with low profitability 
One of the most recent and largest container shipping insolvencies include the South Korean carrier 

Hanjin Shipping, who, in 2016, filed for bankruptcy. The bankruptcy posed an enormous risk to the entire 

CKYHE alliance, of which Hanjin was a member. At the time of bankruptcy, Hanjin carried several containers 

belonging to other alliance members (Merk et al., 2018). Hanjin was then the seventh-largest carrier in the 

world. It had relatively high revenues, but like many other container carriers at the time, the company was not 

profitable. It  had not been able to return a net profit for several years, since way back before the height of the 

financial crisis in 2009 (Kwon, 2018). In the years leading to its bankruptcy, Hanjin was more focused on 

divesting and selling profitable assets, where the competing carriers instead increased their orderbook. Hanjin 

was forced to sell its vessels and instead charter overpriced vessels to adhere to strict lending clauses, 

ultimately driving the carrier to bankruptcy. A study by Song et al. (2019) blames the following increase of 

market capacity and the recent mergers and acquisitions between the largest carriers for the fierce competition, 

lack of profitability, and ultimately, bankruptcy. Even though high amounts of leverage and continuous losses 

were common in the container shipping industry (Kwon, 2018), the bankruptcy of Hanjin indicates how the 

carriers must consolidate to lower operating costs and survive. For this reason, a measure of time charter rates 

will be included in the study as a measure of financial hardship, since unprofitable carriers are forces to sell 

their owned vessels and instead charter them back. 

2.2.6. Operating cost 
As investigated by Notteboom & Vernimmen (2009), operational cost plays a significant role in the 

shipping industry, and especially container shipping, where the operational cost is one of the few areas where 

carriers can compete (Alexandrou et al., 2014; Malchow, 2017; Sanders et al., 2013; Timo et al., 2014). In 

these previous studies, operational costs are generally proxied by the bunker fuel cost. The reason hereof is 

that these expenses account for between 25-33% of the operating costs for a carrier (Baltic Exchange, 2013, 

as cited in Alexandrou et al., 2014), and in some situations upwards of 50%, depending on the current bunker 

price, according to a report by the Boston Consulting Group (2013, as cited in Sanders et al., 2013). Besides, 

bunker cost is the carrier’s largest expense (Sanders et al., 2013), and its price is volatile (Notteboom & 

Vernimmen, 2009). For instance, the carriers paid only half as much for bunkers in 2016 compared to the cost 

in 2018. Xu et al. (2011) find that this increase in bunker price typically has an enormous impact on both 

freight rates and operating costs. The carriers try to mitigate the increasing cost by attempting to pass on the 

expenses to their customers through a bunker surcharge, allowing for further price competition, probably 
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motivating the carriers to further reduce operational expenses to compete efficiently. However, the study by 

Notteboom & Vernimmen (2009) finds that these surcharges only partially covers the additional cost and that 

other actions by the carriers are needed to cover the increasing bunker expenses fully. Due to the volatility and 

difficulty mitigating the fluctuations, another option has been to include the bunker price in the freight rate 

offered to customers. However, this option has been received with mixed feelings (Morley, 2018). Generally, 

the carriers face difficulties making the customers absorb some of the fluctuations and the additional cost, as 

discovered in a report by Kristiansen & Carlsen (2020).  

Historically, the volatile bunker cost was mitigated through fuel options, which caused the bunker 

price to be a relatively lesser problem. However, according to Alexandrou et al. (2014), the industry has 

become more regulated since 2008. As a result, carriers could no longer buy options to hedge fuel prices as 

they did before. With increasing bunker cost and subsequently low profitability, combined with the difficulty 

of mitigating bunker cost and passing it on to the customers, the carriers would naturally attempt to lower 

operating costs, reach some sort of economies of scale, and increase their negotiation power (Carnarius, 2017) 

This was to stay competitive, or even just to stay solvent. Consequently, a study by Alexandrou et al. (2014) 

suggests that the way the carriers might have tried to mitigate the fluctuating bunker cost and reduce their 

operating cost could have been through mergers and acquisitions. Therefore, the bunker cost will be included 

as an explanatory variable in the following analysis.  
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Chapter 3 
 

Methodology  

3.1. Reasoning Approach 
The purpose of this chapter is to review the methodological reasoning approach and considerations of 

the thesis. The choice of reasoning approach and method is explained using relevant literature on quantitative 

investigation, primarily Kristensen & Hussain (2016) and Egholm (2014). Generally, two methods of 

reasonings exist when conducting empirical research. These two methods are referred to as inductive and 

deductive reasoning (Egholm, 2014). The deductive method, pioneered by the Austrian philosopher Karl 

Popper, first explores relevant theory in the field, before observing and analyzing data. In other words, the 

researcher moves from theory to practice, to verify the prior findings. The inductive method of reasoning is 

the opposite of deductive. Here the researcher makes observations, and based on these observations, forms a 

theory (Egholm, 2014). The choice of reasoning depends on the purpose of the research, limitations, and 

research question. Since the purpose of the thesis is to review existing literature and theories, and consequently 

draw conclusions through empirical data analysis, the deductive reasoning approach will be used. The research 

approach and empirical analysis of this paper are quantitative and designed to ensure precision, high quality, 

and replicability. By first reviewing existing research on the topic, and afterward collecting and analyzing 

empirical data, the paper draws conclusions using deductive reasoning. 

3.2. Review of Existing Theory  
The thesis has investigated the existing literature relevant to the problem statement. The literature 

review serves to explain which factors have previously been studied and assist with choosing possible 

explanatory variables for the regression models, following the deductive approach. A broad range of research 

and theories have to be examined to build the intuitive reasoning needed to decide upon variables to investigate 

(Langdridge & Hagger-Johnson, 2013). The primary theoretical area of interest will be market consolidation 

with a focus on the container shipping industry. There is not a single detailed or well-defined theory to test. 

Instead, the thesis will empirically investigate market consolidation using variables commonly argued in 

existing research as influencing factors. The explanatory variables will thus be chosen using critical reflection, 

as recommended by Ankersborg (2011).  
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3.3. Data Collection 
The thesis is quantitative and will, therefore, analyze measurable empirical data. The data will be 

secondary, as it already exists in common databases, market reports, and financial statements. By being 

provided by professional databases, such data will generally be regarded as more reliable and of higher quality 

(Kristensen & Hussain, 2016), and enables replicability of the study. The secondary data allows the possibility 

to conduct time-series analyses to observe the development of select variables. Panel data on acquirers, targets, 

and industry peers are also available, which enables the study of financial items leading up to market 

consolidation. The main data of interest is the container industry consolidation, and 854 observations of 

industry mergers and acquisitions will be pulled from Thomson ONE Banker from the period of 1986-2019. 

Below is a short description of the individual data sources.  
 

Financial databases 

Thomson SDC. The Thomson Securities Data Corporation (SDC) database provides extensive information on 

mergers and acquisitions, including transaction value and financial information on both acquirer and target 

firm. The database will be used to extract information and financials on deals taking place within the selected 

shipping sector to quantifiably measure market consolidation. All transactions include an acquirer and target 

CUSIP code, which enables matching with other databases.  

Thomson Financial. The Thomson Financial company screener, accessed through Thomson ONE Banker, 

provides financial items and is used to calculate key financial accounting and market figures for acquirers, 

targets, and industry peers. The database is preferred over Compustat Global, as all figures are reported in 

USD. Furthermore, the database is favored over CRSP, Compustat, and the merged Compustat/CRSP 

database, since Thomson Financial includes global companies and the same CUSIP-code format as the SDC 

database, enabling matching of several databases.  

Worldscope. The Worldscope database is accessed through the Thomson company screener and provides 

additional historical financial items, precalculated financial ratios, and market figures. Per-share data and 

historical market capitalization figures are also available.  

DataStream. DataStream provides access to historical market figures, including beta correlations, price-

earnings ratios, and market-to-book values. While the database is generally accessed through Eikon, financial 

figures can be pulled through the Thomson ONE Banker company screener.  

Bloomberg. The database is accessed through a Bloomberg Terminal and provides access to historical weekly 

freight rates through the China and Shanghai Containerized Freight Indices.  
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Shipping and macroeconomic databases 

UNCTADstat. Created by the United Nations Conference on Trade and Development, the database provides 

both shipping-related figures and macroeconomic variables. The database gathers variables from the World 

Bank, IMF, and Clarkson’s, among others. Variables include GDP measures, annual trade volumes, and fleet 

size. 

Clarkson’s Research. The database provides access to maritime variables through its Shipping Intelligence 

Network (SIN) database, including freight rates, vessel prices, orderbook values, and idle fleet capacity. The 

database is widely used in maritime economics research, including Greenwood & Hanson's (2015) study of 

vessel prices, Xu et al.'s (2011) examination of freight rates and Lun et al.'s (2010) paper on organizational 

growth and financial performance in the container shipping industry.  

Global Conflict Risk Index. Published by the European Commission’s Joint Research Centre, the dataset is 

based upon open-source risk indices, including trade and economic openness. The data has been validated to 

be scientifically robust by Halkia et al. (2019). 
 

Market research 

Alphaliner. Alphaliner provides market information, including updated figures on carrier capacity, alliances 

and oil price developments.  

Financial Statements. Financial statements will be used to investigate the individual carrier’s response to 

market developments. Although financial items will be pulled directly from the Thomson Financial database, 

the financial reports include management commentaries on recent market developments.  

Institute of Shipping Economics and Logistics. The institute publishes figures on newbuildings, secondhand 

vessels, and actual bunker prices in its monthly Shipping Statistics and Market Review (SSMR) journal.  

3.3.1. Data limitations 
Common pitfalls using secondary data include validity. The data will not have been collected for this 

thesis, but as part of other studies or for purposes other than academic. This could cause the scope of the 

analysis to change in accordance with the available format of the data. Another common problem is simply 

the lack of essential variables (Kristensen & Hussain, 2016) and access to data. Although the data selection 

has some limitations, the massive amount of information and the quality the databases provide is significant. 

Most importantly, the data used is available for other researchers, which allows for replicability and further 

studies, and enables validation of the results, as recommended by Beckett et al. (2017). However, some 

variables, such as macroeconomic measurements, are only published quarterly or annually, while all maritime 

variables are available in weekly and monthly intervals. These annual or quarterly variables need to be split or 

transformed using spline interpolation to run a regression on monthly observations, as suggested by 
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Studenmund (2017). This method can also be used to fill missing data gaps, which assures that the linearity 

assumption of OLS is met. Columbia Economics (2020) describes how this approach is widely used with 

variables such as GDP and trade flows. Interpolation can only be justified if the variable is relatively smooth 

(Studenmund, 2017), which is why the method will only be used on macroeconomic variables. A way to do 

the transformation is by using cubic spline interpolation. The technique is further explained by Columbia 

Economics (2020) in Appendix B.  

3.4. Results 
The thesis will analyze empirical data to draw conclusions and find correlations between factors 

influencing the container industry consolidation. Each variable category, such as shipping, market, and 

macroeconomic variables, will be studied per the quantitative research approach described by Kristensen & 

Hussain (2016). Afterward, they will be examined together to study their correlation and collective effect on 

market consolidation, represented by M&A transaction volume and market share developments. For the thesis 

to be reliable, it is crucial here to distinguish between correlation and causality and to be careful not to assume 

that the data is representative without further investigation (Kristensen & Hussain, 2016). A common method 

used to study the correlation between two variables is to make use of a simple regression analysis. However, 

to study the impact of several factors on the market consolidation, another model is needed. The regression of 

two variables can be expanded to include several independent variables by using multiple linear regression 

analysis. Variations include Tobit, which will be used to impose an upper and lower limit on the dependent 

variables when the dependent variable is the market share, and logistic regressions when fixed effects are 

necessary. This model is extremely popular and widely used to analyze and assess quantitative data (Kristensen 

& Hussain, 2016) and is regarded as the appropriate method to analyze the effect of several independent 

variables on a single dependent variable (Beckett et al., 2017).  

The multiple linear regression represents a generalization (Matthews, 2005) and estimates the impact 

of a one-unit change in each independent variable on the single dependent variable. The primary purpose of 

multiple linear regression is to estimate the independent variables’ impact on the dependent variable. The 

model minimizes the squared errors between actual and estimated observations when predicting the 

independent variable, using a process called least squared. The values of !!, !", !#…	!$ can be estimated 

using this technique, where !! is the intercept, and !$ is the regression coefficient between the independent 

variables and the dependent variable. If the coefficient of !$ is significantly different from zero, it is an 

indication that the selected independent variable has an impact on the dependent variable. The accuracy of the 

model is decided by the coefficient of determination (&#), which is the squared correlation between the 

predicted and actual values of the dependent variable (Beckett et al., 2017). More precisely, the &# represents 

how much of the variation of the dependent variable the model accounts for (Matthews, 2005). Naturally, this 

value will increase as more independent variables are added, which is why the analysis will make use of the 
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adjusted	&#, which takes the number of variables into account. Finally, the error term, (, predicts the 

unobservable random error of the population. Newey-West standard errors will be estimated to control for 

heteroskedasticity and autocorrelation. Combining the abovementioned variables, the final regression formula 

will be:  
 

!! = #" + ##%#! + #$%$! +⋯+ #%%%! + '!              [Equation 1] 

 

After running the regressions, the significance of each variable will be examined by calculating their t-statistics 

and corresponding p-values, where significance at a 0.01, 0.05, and 0.10-level will be commented on, 

representing significance at the 99%, 95%, and 90% confidence level, respectively. Finally, the robustness of 

the regression results will be tested by adding or dropping independent variables from the model and examining 

the subsequent changes to the model’s predictive ability. Further robustness checks include testing the model 

for violations of the multiple regression assumptions, including testing the independent variables for perfect 

multicollinearity and the error terms for heteroskedasticity, normality, and linearity. Robustness will further 

be assured by winsorizing variables at their 1st and 99th distribution percentile to reduce extreme observations 

and outliers. Winsorized datasets only include large datasets of self-reported data, such as financial items 

obtained from Thomson Reuters, Worldscope, and DataStream, which include 67,000 firm year observations. 

Official government data provided by the IMF and United Nations, among others, will not be winsorized. 

According to Wicklin (2017), winsorization is unbiased and robustifies the sample mean by replacing the k 

smallest and largest observations with the k+1 smallest and largest observation. This method is preferred over 

trimming the data, as no observations are deleted using this approach. Winsorizing at the 1st and 99th percentile 

is used in prior research, including Kwon (2018).  

In the regressions, the variables will moreover be lagged one and two years. The effect is the same as 

moving all variables one and two years forward, and the interpretation is the correlation between consolidation 

at )! and the values of the explanatory values one ()%") and two ()%#)	years leading up to the transaction 

announcement. The approach of using lagged variables in mergers and acquisitions regression studies has 

broadly been used in prior studies, including Eren & Zhuang (2015), who refer to Bond, Hoeffler, and Temple 

(2001), Alfaro et al. (2004), Durham (2004), and Azman-Sainim Baharumshah and Law (2010) in their 

justification of the approach (as cited by Eren & Zhuang, 2015). Generally, regression models have some 

limitations, including specific conditions that  have to be met, the need for the variables to be of a particular 

format, and the risk of omitted variables (Kristensen & Hussain, 2016). These factors need to be taken into 

consideration when drawing conclusions. Although the multiple regression model might not be able to catch 

all details, the model is still an excellent choice for examining the research question.   
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Chapter 4 
 

Data  
The purpose of the following chapter is to describe the chosen dependent and independent variables, 

including their retrieval. The choice of variables is based on the intuitive reasoning formed in Chapter 2 during 

the review of existing literature. The dependent variable will be explained, followed by the selection of 

explanatory variables. The explanatory variables will be divided into industry-specific and macroeconomic 

factors. When running regression, the dependent variable is the main variable of interest. It will, throughout 

the thesis, be the market consolidation, represented by the mergers and acquisitions transaction volumes and 

the market share of the largest carriers. The explanatory variables, or independent variables6, are the variables 

used to model, predict and explain variances in the dependent variable. An explanatory variable can either 

make the dependent variable increase, decrease, or have no effect. By modeling several explanatory variables 

at once in a multiple regression, variables with seemingly zero effect on the dependent variable might together 

influence the dependent variable. Note that the variables discussed here will be presented in their raw format 

before further adjusting the data in the later chapters.  

4.1. The Dependent Variable 
4.1.1. Sample 
Industry mergers and acquisitions will be examined to analyze market consolidation. The market 

shares among the twenty largest carriers will also be included as a variable. The sample contains transactions 

available in the Securities Data Corporation (SDC) database in the period of 1986-2019. 2020 is excluded to 

prevent partial data points. Likewise, 1986 is chosen due to data limitations. The database is accessed through 

Thomson ONE Banker. A series of restrictions are imposed on the database to ensure relevance to the problem 

statement. First, the restrictions include the requirement for both the target and acquirer to pertain to one of 

the following primary industries, as classified by their primary 4-digit Standard Industry Classification (SIC) 

code: deep-sea foreign transportation of freight (4412); deep-sea domestic transportation of freight (4424); 

water transportation of freight (4449); arrangement of transportation of freight and cargo (4731). Prior studies 

 

6 The wording will be used interchangeable  
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of maritime mergers have required only the acquirer to pertain to the industry under examination. In this thesis, 

however, both the target and the acquirer are required to list one of the SIC codes as their primary industry, to 

investigate consolidation within the same market. SIC code 4731-Arrangement of transportation of freight and 

cargo, which could include a few freight forwarders, is included in the sample, since Maersk, among others, 

lists this SIC code as their primary industry classification. This seems justified, as container carriers make up 

a majority of the companies using the classification. Including the industry code ensures validity, as excluding 

the industry would mean excluding Maersk’s acquisition of Hamburg Süd, which made up 50.6% of the total 

sector deal volume in 2016, and their acquisition of SeaLand, which represents 18.4% of the deal volume in 

1999. A total of 6,451 deals had the acquirer listing one of the abovementioned SIC codes as their primary 

industry sector. Requiring the target also to pertain to the industry reduced the sample to 3,113 deals. Further 

criteria were imposed, including requiring a deal announcement date to be listed, which is necessary to perform 

a time series regression. These dates are not confirmed or checked further, as Netter et al. (2010, as cited in 

Alexandrou et al., 2014) find a 90% accuracy on deal announcement days listed in the SDC database to the 

day, and nearly 100% accuracy of the announcement dates to within two days. The target and acquirer could 

be publicly listed, private, or a subsidiary. The subsidiaries needed to be included, as several carriers operate 

as part of a multinational corporation. This includes Maersk Line, a subsidiary of Maersk Group, Hamburg 

Süd, which was part of the Oetker Group, Hapag-Lloyd, a subsidiary of TUI AG, and APL, a subsidiary of 

CMA CGM Group. The criteria reduced the sample to 2,938 deals. Finally, the deal needed to be considered 

as complete, and most importantly, a transaction value should be available for the deal to be included in the 

analysis. These criteria resulted in 856 deals with a total value of over $100bn. All monetary figures are 

reported in USD, converted at the day before deal announcement, under the definition provided by Thomson 

Reuters (n.d.).  

4.1.2. Descriptive statistics 
The annual sample distribution is presented in Table 3, including the annual observation and 

transaction values, including its mean, median, standard deviation, minimum, and maximum. Descriptive 

statistics for each shipping sector in the sample are also provided. There were relatively few deals taking place 

in the 1980s, and the number of deals increased during the 1990s. The same number peaked in 1999 and 2012, 

with 35 mergers or acquisitions in each of these years. There was a significant decrease in deal activity in 2001 

and 2009, possibly due to the dot-com bubble in 2000 and the financial crisis of 2008/09. When looking at the 

annual deal volume, as measured in USD, the volume increased significantly at the end of the 1990s, before 

dropping in 2001. The annual deal volume peaked in 2003, 2005, and 2016 with deal volumes of just above 

$12, $10, and $8 billion, respectively. The world’s largest carrier, Maersk Line, might be to blame through its 

purchase of P&O Nedlloyd in 2005, and Hamburg Süd in 2016. When looking at the individual industry 

sectors, most deals take place within the deep-sea foreign transportation of the freight sector (551 deals), 

followed by the arrangement of transportation of freight (231). The two other sectors, water transportation of   
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Table 3 

Annual distribution of mergers and acquisitions in the maritime freight transportation industry, 1986-2019.a 
 

 Panel A: Annual distributionb         

 Year N          Deal value ($bn)     
            Total Mean Median Std.Dev Minimum Maximum  
 1986 2  0,499 0,249 0,249 0,169 0,130 0,369  
 1987 2  0,156 0,078 0,078 0,107 0,002 0,154  
 1988 5  0,380 0,076 0,070 0,061 0,002 0,150  
 1989 19  0,837 0,044 0,028 0,050 0,003 0,168  
 1990 10  0,339 0,034 0,006 0,058 0,002 0,154  
 1991 29  0,890 0,031 0,010 0,043 0,000 0,181  
 1992 27  0,507 0,019 0,012 0,017 0,000 0,060  
 1993 38  0,995 0,026 0,013 0,043 0,000 0,208  
 1994 33  0,494 0,015 0,007 0,035 0,000 0,204  
 1995 30  1,324 0,044 0,014 0,066 0,000 0,311  
 1996 32  1,510 0,047 0,013 0,141 0,000 0,750  
 1997 24  1,693 0,071 0,027 0,152 0,000 0,750  
 1998 34  4,663 0,137 0,026 0,420 0,000 2,464  
 1999 35  4,342 0,124 0,016 0,244 0,000 1,130  
 2000 33  3,332 0,101 0,011 0,380 0,000 2,185  
 2001 19  1,224 0,064 0,013 0,153 0,000 0,661  
 2002 22  1,572 0,071 0,016 0,172 0,000 0,800  
 2003 29  12,029 0,415 0,007 1,827 0,000 9,849  
 2004 30  3,285 0,110 0,011 0,222 0,000 0,840  
 2005 30  10,211 0,340 0,009 0,959 0,000 4,406  
 2006 33  3,047 0,092 0,019 0,172 0,000 0,774  
 2007 31  2,738 0,088 0,020 0,171 0,000 0,850  
 2008 23  4,646 0,202 0,039 0,397 0,000 1,628  
 2009 17  0,997 0,059 0,003 0,126 0,000 0,496  
 2010 32  1,128 0,035 0,008 0,066 0,000 0,306  
 2011 32  4,121 0,129 0,038 0,326 0,000 1,787  
 2012 35  3,998 0,114 0,010 0,238 0,000 1,207  
 2013 16  0,657 0,041 0,007 0,099 0,000 0,395  
 2014 34  5,870 0,173 0,050 0,236 0,000 0,980  
 2015 29  6,867 0,237 0,012 0,385 0,000 1,424  
 2016 26  7,953 0,306 0,038 0,797 0,000 4,024  
 2017 24  1,861 0,078 0,019 0,133 0,000 0,490  
 2018 31  7,312 0,236 0,059 0,334 0,000 1,175  
 2019 10  0,470 0,047 0,025 0,074 0,001 0,244  

 Total 856  101,449 0,119 0,015 0,461 0,000 9,849  
 

 Panel B: Distribution by Standard Industry Classification (SIC)c       

 Sector N           Deal value ($bn)     
             Total Mean Median Std. Dev. Minimum Maximum  
 Deep-sea, foreign 551  73,271 0,133 0,019 0,498 0,000 9,849  
 Deep-sea, domestic 33  2,623 0,079 0,019 0,125 0,000 0,523  
 Water transportation 41  3,020 0,074 0,012 0,130 0,000 0,574  
 Arrangement 231  23,034 0,100 0,010 0,436 0,000 4,406  
 Total 856  101,449 0,119 0,015 0,461 0,000 9,849  

a The table provides descriptive statistics for shipping mergers and acquisitions. The observations include all mergers and acquisitions in 
the following industries: deep-sea foreign transportation of freight, deep-sea domestic transportation of freight, water transportation of 
freight, the arrangement of transportation of freight. All data is provided by the Securities Data Corporation (SDC) database, accessed 
through Thomson ONE Banker, and covers the period of 1986-2019.  



Chapter 4.  Data   33 

b Panel A details the annual distribution of merger and acquisition activity, and the deal value measured in USD, excluding fees and 
expenses.  
c Panel B details the distribution of merger and acquisition activity from Panel A across four shipping sectors: deep-sea foreign 
transportation of freight (4412); deep-sea domestic transportation of freight (4424); water transportation of freight (4449); arrangement of 
transportation of freight (4731).    
 

freight and deep-sea transportation of freight saw 33 and 41 deals, respectively. Likewise, the largest deals 

take place in the deep-sea foreign transportation (mean: 0.113 $bn) and arrangement of transportation of freight 

(mean: 0.100 $bn). Arrangement of transportation of freight seems to include several smaller deals, as its 

median deal size is just $10m, which is less than any other sector. This suggests large outliers, such as Maersk 

Line’s acquisition of Hamburg Süd. Descriptive statistics of the acquirer and target financial characteristics 

are presented in Table 4. The values are obtained from the Securities Data Corporation (SDC) database, 

accessed through Thomson ONE Banker. The data is based on the most current financial information prior to 

the deal announcement. Variable details, including their calculations, are provided in the note of Table 4. 

Observations differ due to availability.  
 

Table 4  

Characteristics of acquirers and targetsa 
 

 Variable Acquirers    Targets     
  N Mean Median Minimum Maximum  N Mean Median Minimum Maximum  
 Market value ($bn) 211 1,260 0,496 0,001 21,401  173 0,630 0,162 0,001 10,006  
 Total assets ($bn) 340 2,319 0,757 0,000 35,572  267 0,958 0,413 0,000 15,640  
 Net income ($bn) 339 0,074 0,020 -1,012 4,467  266 0,017 0,004 -0,417 0,869  
 EBITDA ($bn) 327 0,228 0,056 -0,267 7,370  229 0,089 0,039 -0,046 1,282  
 EBIT ($bn) 330 0,117 0,030 -0,467 4,624  255 0,041 0,012 -0,192 0,716  
 Net sales ($bn) 339 1,689 0,392 0,000 30,441  304 0,716 0,146 0,000 20,842  
 Operating cash ($bn) 283 0,178 0,039 -0,416 5,357  189 0,079 0,029 -0,109 1,255  
 Return on assets (%) 337 4,067 4,075 -32,565 28,213  256 1,278 2,554 -39,864 56,450  

a The table provides descriptive statistics on market and accounting figures for acquiring companies and their targets. The number of 
observations, mean, median, minimum, and maximum are reported. All figures are either calculated by the author based on data obtained 
from the Securities Data Corporation (SDC) database, accessed through Thomson ONE Banker, or obtained directly from the database. 
Following the definitions provided by Thomson Reuters (n.d.), all international transactions are reported in USD, where the exchange 
date used is the same as the date of which the transaction terms were disclosed. If no rate is available for that day, the exchange rate 
from the last available day prior to the announcement is used. Market value is based on four weeks prior to the deal announcement. Net 
income is for the last twelve months, based on the most current financial data prior deal announcement. The period is hereinafter referred 
to as LTM. Acquirer EBITDA, EBIT, and target EBIT are all LTM. Target EBITDA is one year prior. Sales are primary source of 
revenue LTM, less price reductions and returns. If not reported, total revenues are used instead. Net operating cash is actual net cash 
flows, which is equal to net income after adjustments for depreciation, changes in accounts receivable, changes to inventories, changes to 
payables, and deferred revenues. Return on assets are measured as net income to total assets LTM, winsorized at 1st and 99th percentiles.       

 

 

The negative minimum values represent losses. On average, the acquirers have double the market 

value as that of the targets. During the sample period, the acquirers have an average market value of $1.26bn, 

where the target has an average market value of $630m, as measured four weeks prior to the deal 

announcement. The total assets of the acquirer are 2.5 times that of the target. Even though the net income for 

the acquirers are more than four times the size of those of the targets, the EBITDA, EBIT, and sales are all 
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only close to 2.5 times the size. The figures suggest that the acquiring companies are larger and more profitable 

than the targets. The second variable discussed in the literature review, which will be used to quantify market 

consolidation, is the market share among the largest carriers. The Review of Maritime Transport, published 

annually by the United Nations Conference on Trade and Development (UNCTAD), includes statistics on 

carrier capacity. Based on this dataset, the market share of the twenty largest carriers is calculated with regards 

to their TEU capacity relative to the worldwide capacity.  
 

 

Figure 9 

Market share for the 5, 10, and 20 largest carriers, as measured by TEU capacity, 2001-2017. 

 

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (2001-2018). 
 

Figure 8 illustrates how the largest carriers have increased their market share between the period of 

2001 to 2017. There clearly is a tendency of the largest carriers to get larger. A list of the twenty largest carriers 

and their annual market share is available in Appendix C.  

4.2. Explanatory Variables 
In the literature review, a series of factors were suggested to influence the market consolidation, 

potentially. The following section identifies explanatory variables to proxy for, or directly represent, the 

suggested determinants. A brief presentation of each independent variable will be followed by a detailed table 

of summary statistics. 

4.2.1. Industry-specific variables  

4.2.1.2 Freight rates   
According to Stopford (2009), freight rates were found to influence the carrier’s investment decisions, 

both in regards to the purchase of additional vessels or acquiring competitors. Likewise, Luo & Fan, 2011 
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found that the freight rate motivated the carriers to invest to improve operational efficiency and gain market 

share. In empirical studies, two indices are often used to represent freight rate developments, the first one being 

the Shanghai Containerized Freight Index (SCFI), which is a weighted average of 15 routes originating from 

Shanghai (Shanghai Shipping Exchange, 2020). The alternative index often used is the China Containerized 

Freight Index (CCFI), which is based on the price of containers leaving all the major Chinese ports as part of 

eleven line services (Shanghai Shipping Exchange, 2020; Stopford, 2009; Yang, 2016; Yin & Shi, 2018). 

According to Yin & Shi (2018), the CCFI is significantly more representative to the overall container market, 

and several authors argue that the CCFI better represents changes to the price paid to move a container (Merk 

et al., 2018; P. Yang, 2016; Yin & Shi, 2018). Besides, carriers such as Maersk Line include the CCFI in their 

annual reports to explain freight rate movements (A.P. Møller - Mærsk A/S, 2020). It has previously been used 

in empirical studies and regression analysis, such as Jeon & Yeo (2017), who use the CCFI as a variable to 

represent freight rates when analyzing optimal timing of vessel orders. The CCFI was likewise used as a 

variable to proxy for freight rates by Yin & Shi (2018) when analyzing freight rate market seasonality. From 

the Bloomberg database, weekly index values are available for both the CCFI and the SCFI for the period of 

5/11/2010 –21/02/2020. In addition, monthly values for the CCFI for the period between March 2003 and 

February 2020, and the SCFI for the period between October 2009 and February 2020, are available through 

the Shipping Intelligence Network (SIN) database, accessed through Clarkson’s Research.  

4.2.1.3 Current world fleet (TEU) 
Drewry Maritime Advisors (2017) found that while the market has consolidated, the vessels and global 

capacity, as measured in TEU, has increased as well. Saxon & Stone (2017) describe how this increase in TEU 

capacity has assisted in pushing out the smaller competitors. Cullinane & Khanna (1999) and Malchow  (2017) 

find that they utilize economies of scale and reduce the total shipping cost per TEU, which increases the 

containership earnings and forces competitors to optimize further to compete effectively. Although the 

earnings per TEU, theoretically, should increase through scale, some authors argue that the economies of scale 

only exist in theory. A study by Wu (2012) found that the increase in the world fleet brought under-utilization, 

idle vessels, and poor financial performance. The finding that the increasing fleet pressured the carriers is 

supported by several authors who find that the increasing fleet forces the carriers to lower freight rate to fully 

utilize vessels (Kristiansen & Carlsen, 2020; Stopford, 2009; Timo et al., 2014). Sheppard & Seidman (2001) 

argue that this downward spiral of continuously adding capacity and consequently lowering freight rates might 

have caused carriers to break the chain and are instead combining operations to reduce operating expenses. 

Timo et al. (2014) support the connection between market consolidation and world fleet and comment that the 

market is too saturated by now and that adding additional vessels to the world fleet will only cause further 

under-utilization. Consequently, the global capacity is expected to correlate with the industry consolidation, 

as mergers and acquisitions might serve to expand the individual carrier’s fleet without building new 

underutilized vessels or increase utilization to lower operating expenses. Prior research suggests that the 
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growing world fleet brought lower vessel utilization, which resulted in lower earnings and forced carriers to 

consolidate to lower operational costs. Figures for the period of 1980-2019 on container fleet size, as measured 

in deadweight tons, the number of vessels, and gross tonnage, are available from the United Nations 

Conference on Trade and Development, accessed through the UNCTADstat database. 

4.2.1.4 Orderbook and excess supply 
Shipping companies try to optimize the timing of ordering new vessels since they seek to capture the 

momentarily higher freight rates. Often these vessels will arrive in a saturated market with no need of them, 

as the vessels take a long time to construct (Kalouptsidi, 2014; Stopford, 2009), causing a large portion of the 

fleet capacity to remain idle as supply exceeds demand. And idle capacity is exceptionally expensive. For 

instance, during the COVID-19 pandemic, 8.86% of the total world fleet is idle due to low demand (Clarkson’s 

Research, 2020; Larsen, 2020), which brings an estimated loss to the carriers of $23 billion, according to a 

market report by Sea-Intelligence (2020, as cited in Raun, 2020). By consolidating, the carriers would share 

capacity and combine operations. Naturally, this would mean better-utilized vessels. A study by Lee & Yip 

(2018) finds that the carriers are becoming more cautious of when to invest to prevent the over-capacity, and 

the fleet utilization is predicted to be correlated with market consolidation, as carriers are expected to merge 

and acquire competing carriers to improve their own fleet utilization. Figures from Clarkson’s Research (2020) 

show a significant drop in the vessel orderbook as a percentage of the world fleet from 2008 and onwards 

though global trade has increased, indicating that the carriers are better at utilizing their existing fleet, possibly 

by consolidating. Knowler (2018a) argues that consolidation negates the need to invest in additional vessels, 

as the carriers are instead able to revamp services. By consolidating, the carriers control a larger fleet, and are 

thereby able to reposition vessels quicker, which reduces the fleet under-utilization. Both Knowler (2018a) 

and Alphaliner (2018, as cited in Knowler, 2018a) argue the declining orderbook is caused by the carriers 

realizing that while they cannot effectively control external factors, such as the freight rate, they are still able 

to control some internal factors. By consolidating, the largest carriers can improve cost savings and modernize 

operations. According to Alphaliner (2018, as cited in Knowler, 2018a), by consolidating, the carriers have a 

significant influence to sway the freight rates. Figures on the container vessel orderbook as a percentage of the 

global fleet for the period of January 1996 to March 2020, and figures of idle container vessel capacity as a 

percentage of global fleet for the period of January 2010 to February 2020 are available from the Shipping 

Intelligence Network (SIN) database, accessed through Clarkson’s Research.   

4.2.1.5 Newbuilding and secondhand vessel prices  
The timing of vessel purchases has been found vital regarding the carrier’s competitiveness in the 

market (Jeon & Yeo, 2017). Furthermore, Greenwood & Hanson (2015) and Jeon & Yeo (2017) argue that 

vessel prices are volatile and difficult to predict. For instance, Sand (2010) finds that the average price for a 

vessel declined by 80% in a matter of months, from 2008 to 2009. In addition, when a new vessel has been 
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ordered, the delivery takes several months to years, depending on schematics. In recent years, the ordering of 

new vessels has declined, and the volatile vessel prices might have caused the carriers to consolidate to mitigate 

unpredictable and volatile asset prices, increase their fleet, optimize capacity, and prevent the need for 

additional vessels. Since carriers might consolidate to expand their fleet, provide new services, and enter new 

geographical markets, newbuilding and secondhand vessels are predicted to correlate with market 

consolidation. Conversely, secondhand vessel prices could also influence the valuation of the competing 

carriers. This can lead carriers to acquire competitors with minimum financial burdens at times with low 

secondhand prices or acquire newbuildings in times of high secondhand prices, increasing their market share 

without merging or acquiring competitors.  

Prior research, such as Greenwood & Hanson (2015), Jeon & Yeo (2017), Kalouptsidi (2014), and 

Sand, 2010), have made used of several price indices provided by Clarkson’s Research to proxy vessel prices. 

Based on these studies, the Containership Newbuilding Prices Index and the Containership Secondhand Price 

Index will be used. These indices are verified as reliable by Greenwood & Hanson (2015), who tested the data 

on a sample of vessel transactions from the period between December 2009 and November 2012. They found 

a 98.2% correlation between the time charter rate index and the sample transactions, and 99.8% correlation 

between their sample and the price indices provided by Clarkson’s Research. Consequently, figures on the 

secondhand price index for the period between October 1996 and March 2020 and the newbuilding prices 

index between October 1996 and March 2020 will be provided from the Shipping Intelligence Network (SIN) 

database, accessed through Clarkson’s Research. 

4.2.1.6 Alliance Memberships 
An empirical study of under-utilization by Wu (2012) found a significant correlation between capacity 

utilization and coordination of freight transportation between competing carriers through alliances. According 

to Merk et al. (2018) and Sheppard & Seidman (2001), these alliances serve as the natural step for the carriers 

before outright merging. Therefore, an increase in alliance memberships should result in more mergers and 

acquisitions. The alliances were introduced at the end of the 1990s, and their market share has grown ever 

since, paralleling industry consolidation. Alliances have been extensively studied, and their main benefits 

include increased profitability, lower operating expenses, and higher negation power (Carnarius, 2017; 

Sheppard & Seidman, 2001). By being part of an alliance and enjoying these benefits, the carriers are able to 

push out smaller independent carriers, increasing market concentration. With around 80% of the global 

capacity being part of an alliance, on some trades close to 93-95% (Asariotis et al., 2018; Merk et al., 2018), 

the carriers are expected to merge to generate additional benefits, such as an even lower operating cost and 

being better positioned, compared to competitors. Carriers mainly compete on operating expenses, and the 

alliance members are able to utilize better and strategically allocate their vessels and thereby minimize these 

expenses. By experiencing these combined synergies, the alliance members are, in research, predicted to 

eventually merge to preserve these benefits (Merk et al., 2018; Sheppard & Seidman, 2001). Hence, alliance 
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memberships will be included as an explanatory variable for market consolidation. This data is already 

compiled in a prior academic study of alliances by Merk et al. (2018), and in a market review by Manaadiar 

(2019), based on data from Alphaliner. A global market share percentage for each alliance during the period 

of 1996-2019 is calculated as the container -carrying capacity of its alliance member as a function of the global 

container-carrying capacity.  

4.2.1.7 Financial considerations 
Besides being new or secondhand vessels, carriers have increasingly turned to vessel leases, also called 

time charters. As reported in the appendix of Maersk Line's Q1 2017 financial report (Maersk Line, 2017), 

Maersk increasingly makes use of and relies on time charters to make swift adjustments to their fleet and match 

demand. They argue that the use of time-chartered vessels allows the firm to utilize their capacity better. By 

2017, 55.5% of their fleet, which is the world’s largest, was made up of chartered vessels. Similarly, MSC, 

CMA CGM, and COSCO had a share of chartered vessels of 66.9%, 55.7%, and 39.4% by 2018, respectively 

(Asariotis et al., 2018). The rates paid by the carriers to lease these vessels seem to be somewhat volatile, as 

they, for instance, decreased by 10-15% during the first three months of 2020, which Hellenic Shipping News 

(2020) commented on as hardly historic. Likewise, the time charter rates increased by 82% between December 

2003 and March 2005 and fell by 68% in one year, between May 2008 and May 2009 (Clarkson’s Research, 

2020). The reason why the time charter rates should be included as an explanatory variable is the carrier’s 

dependence on it. Vovos (2019) argues that time charters are a deciding factor in shipping mergers and 

acquisitions. As Maersk Line (2017) argued, the time charters allow for quick adjustments and optimizing of 

utility, however, as we saw in previous studies, these benefits are also possible to obtain by merging with 

another carrier. Higher and more volatile time charter rates could have motivated the carriers to merge to adjust 

the fleet, without being exposed to the time charter rates. According to the industry analysis by Hellenic 

Shipping News (2020), several carriers have commented that they seek to reduce their exposure to time 

charters, including Hapag-Lloyd, who commented on the issue in their 2019 annual report.  

Furthermore, Cullinane & Khanna (1999) find that the operational cost is closely correlated to time 

charter rates. Song et al. (2019) argue that several financial institutions require specific debt-equity ratio when 

granting loans, forcing carriers to sell their vessels and charter vessels instead. This suggests that a high time 

charter rate indicates more firms in financial distress. For instance, due to its financial situation, Hanjin 

Shipping was forced to charter vessels at a time when charter rates were five times that of market prices, 

severely hurting its operating margins (Song et al., 2019). According to market research by PwC (2019, as 

cited in Vovos, 2019), time charter rates motivate carriers to merge with smaller carriers with less access to 

capital, to expand their own fleet and acquire undervalued vessels.  

Vineyard (2018) argues that low profitability is the reason for reduced carrier competition, and thus 

higher consolidation, through mergers, buyouts, and bankruptcies. Accordingly, the time charter rates are 
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expected to correlate with market consolidation, as carriers seek to grow and respond to market demand, 

without chartering overpriced vessels. Time charter rates for the period of January 1993 to February 2020 from 

the Shipping Intelligence Network (SIN) database will be used as an explanatory variable, accessed through 

Clarkson’s Research. Moreover, figures on average container vessel earnings will be used as a measure of 

vessel profitability. Figures for the period between January 2008 and February 2020 are available through the 

SIN database. Lastly, firm-specific financial items, including total assets for industry peers, net income and 

revenue, will be used to calculate select performance measures. These are available from the CRSP and 

Compustat database, accessed through WRDS, and Thomson Financial, DataStream, and Worldscope, 

accessed through Thomson ONE Banker.   

4.2.1.8 Bunker Cost 
Bunkers represent a significant share of the carriers’ operational cost, and volatile bunker costs pose 

a substantial risk to the shipping carriers. Alexandrou et al. (2014) argue that the cost of bunkers motivates the 

carriers to consolidate, to mitigate the risk and seek operational efficiencies. The bunker cost, which makes up 

most of the operational expenses, is essential to investigate, as Notteboom & Vernimmen (2009) find that the 

operational cost has a significant impact on the container shipping industry. They conclude that operational 

cost is one of the few areas where the carriers are able to compete. In several academic studies and market 

reports, including Alexandrou et al. (2014), Malchow (2017), Sanders et al. (2013), and Timo et al. (2014), 

the operational cost has been proxied by bunker cost. The reason is that bunker expenses account for between 

25-33% of the operating costs for a carrier (Baltic Exchange, 2013, as cited in Alexandrou et al., 2014), and 

in some situations, upwards of 50%, according to a market report by the Boston Consulting Group (2013, as 

cited in Sanders et al., 2013). Furthermore, bunkers are the carrier’s largest expense (Sanders et al., 2013). The 

carriers try to mitigate the bunker cost by attempting to pass on the expenses to their customers through the 

introduction of bunker surcharge. However, the study by Notteboom & Vernimmen (2009) found that these 

surcharges only partially cover the additional cost. Another option has been to include the bunker price in the 

freight rate offered to the customers, which Kristiansen & Carlsen (2020) did not find successful, as the 

customers easily could shift volume to a cheaper competitor, resulting in under-utilization. Since they are 

having trouble mitigating the bunker cost, Carnarius (2017) argues that the carriers would naturally attempt to 

lower operating cost, reach some sort of economies of scale, and increase their negotiation power in order to 

stay competitive. Alexandrou et al. (2014) suggest that the way the carriers might have tried to mitigate the 

fluctuating bunker cost and reduce their operating expenses could have been through mergers and acquisitions. 

There are several different measures of the bunker cost, and Notteboom & Vernimmen (2009) 

mentions variations such as the IFO 180, 380, 420, 500, 600, and 700, among others. A recent industry report 

by Jordan (2020) defends the use of 180 CST bunker fuel when using the bunker price as a benchmark. 180 

CST is high sulfur oil and used to be the most popular bunker fuel worldwide, but today represents only 0.02% 

of bunker sales, which is likely due to the requirement of carriers using IMO2020 compliant low-sulfur bunker. 
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However, Jordan (2020) reports that 180 CST fuel oil is still used as a reporting tool for fuel price movements 

and used in several influential benchmarks. Jordan (2020) also speculates that several contracts include the 

180 CST as a reference price. He also finds the price variance between 180 CST and 380 CST insignificant. 

Based on this reasoning, and the fact that the study is more historical, the 180 CST fuel price will be used to 

represent bunker cost. The fuel prices for the period between January 2010 and December 2019 will be based 

on figures provided by The Institute of Shipping Economics and Logistics (ISL), published monthly in the 

Shipping Statistics and Market Review (SSMR). 

4.2.2. Market and macroeconomic variables 

4.2.1.9 World economy and equity market performance 
According to a study of maritime mergers and acquisitions by Alexandrou et al. (2014), shipping 

companies are expected to consolidate in times of economic downturn to increase their economies of scale and 

stay solvent. Likewise, Stopford (2009) lists the world economy as the key demand variable and argues that 

the shipping economy is vulnerable to the volatility and shocks in the world economy. Similarly, Wu (2012) 

finds a significant correlation between shipping demand and utilization, and the global economy. Conversely, 

Greenwood & Hanson (2015) predict an insignificant correlation between global economic growth and carrier 

performance. Bendall & Stent (2003) find that changes to the global economy bring unpredictable changes to 

demand, forcing the carriers to make strategic plans and changes to prevent bankruptcies.  

Generally, studies have found that a suitable measure of world economic performance, especially in 

relation to cross-border mergers and acquisitions, is the Morgan Stanley Capital International (MSCI) World 

Index. OECD (2015) finds that the index and cross-border mergers and acquisitions generally moved in the 

same direction. The MSCI World Index is a developed market index, as it tracks stock performance in 

developed markets, such as Europe, North America, and Japan (Jackson, 2018). Indices by MSCI are also used 

as benchmarks in Maersk Line’s annual reports when assessing performance (A.P. Møller - Mærsk A/S, 2020). 

Similarly, in academic literature, the MSCI World Index is often used to represent the global economy. Abugri 

(2008) uses the MSCI World to measure macroeconomic shocks, and Drakos (2010) uses the index to proxy 

the global equity market portfolio when analyzing investor sentiments and stock returns. Correspondingly, the 

MSCI World Index will be used to represent the world economy. Figures for the entire lifetime of the index 

are obtained from the end-of-day data index search, available through the MSCI website. Furthermore, MSCI 

provides an industry-specific measure, the World Marine Index, which represents the marine industry group 

as classified per the Global Industry Classification Standard (GICS). The MSCI World Marine Index can be 

used to assess industry-specific shocks, claimed to influence consolidation by Harford (2005). The largest 

constituents of the index include A.P. Møller-Mærsk, Mitsui O.S.K. Lines, and Nippon Yusen K.K, which 

have all consistently ranked among the ten largest carriers, according to Appendix C. Figures of MSCI Marine 

are provided by the MSCI, and accessed through the OnVista Finanzportal database.   
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4.2.1.10 Risk, trade and economic openness 
Several studies and market reviews, including Caruso (2003), Fetzer & Schwarz (2019), Rosyadi & 

Widodo (2018), and Stopford (2009), argue that events, such as sanctions and tariffs on imported goods 

severely impact the maritime industry. According to a study of maritime mergers and acquisitions by 

Alexandrou et al. (2014), some of these events might have motivated the carriers to consolidate. These 

macroeconomic, political, or otherwise demand-influencing events create significant uncertainty in the market, 

as mentioned in Maersk Line’s 2019 annual report (A.P. Møller - Mærsk A/S, 2020). These uncertainties might 

have caused some carriers to consolidate in order to diversify. An empirical case study by Kwon (2018) of 

supply chain disruptions centered on Hanjin Shipping finds that these types of events impair carriers by 

delaying the flow of goods between countries and firms for an uncertain time. According to Halkia et al. 

(2019), several of these risks are difficult to quantify, and a gap exists between academia and risk modeling. 

To reduce the gap, the European Commission’s Joint Research Centre (EC JRC) has created the Global 

Conflict Risk Index (GCRI) to represent several global risk variables, including political and economic issues, 

geographical uncertainties, and environmental concerns (Halkia et al., 2019; Resource Watch, 2017). The 

index scores 138 countries based on 24 variables during the period of 1989-2014. The use of GCRI to model 

global risk is recommended by Halkia et al. (2019). The index is of high standard and scientifically robust, as 

it is based on open source data obtained from the World Bank Group and the United Nations, among others. 

Furthermore, Halkia et al. (2019) find that the index is better at predicting global risks when compared to six 

other frequently used indices. Throughout the analysis of container shipping market consolidation, the 

economic openness indicator provided by the GCRI will be used as a variable, based on a weighted mean of 

several World Bank development indicators. Figures for the period between 1989-2014 are available through 

the European Commission’s Joint Research Centre, accessed through Resource Watch.  

4.2.1.11 Global Trade Volume 
A study by Lee & Yip (2018) finds that carriers are more likely to invest when global trade volume 

increases. Furthermore, they find that the global trade volume plays an even larger role than the freight rate. 

As measurements for the global world trade, prior studies have used figures reported by the United Nations 

Conference on Trade and Development, including Ortiz-Ospina et al. (2018), and Manaadiar (2019). The world 

GDP has likewise been used as a variable by Drewry Maritime Advisors (2017) and OOCL, who commented 

on the global GDP and trade volumes in their 2017 annual report (OOCL, 2018, as cited in Dupin, 2018). 

Global trade volume is in prior academic studies and market reports generally used to represent demand, 

including Manaadiar (2019), Notteboom & Vernimmen (2009), Ortiz-Ospina et al. (2018). Several measures 

of the global trade volume are available. In the UNCTADstat database, figures of the annual container port 

throughput are available for the period 2010-2018 as measured in TEU. The data represents the total number 

of containers handled at ports worldwide, and developments hereof can be used to examine industry-specific 

shocks. A second measure of global trade is balance of trade, available in the Balance of Payments Statistics, 
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provided by the International Monetary Fund and available through the UNCTADstat database. The data 

represents the annual flow of imported and exported goods and services worldwide measured in US dollars, 

for the period of 1980-2018. A third measure is the trade openness indicator provided by the UNCTAD, 

accessed through the UNCTADstat database. Figures for 1980-2018 are available through UNCTADstat. A 

fourth measure is suggested by Alexandrou et al. (2014), which is the GDP. This measure is included since 

the GDP is a measure of domestic production and thereby reflects an increase in imports and exports and 

should consequently increase the demand for container shipping. The figures for the period 1970-2018 are 

available through the UNCTADstat database.  

4.2.3. Summary of the explanatory variables 
An overview of the explanatory variables investigated throughout the thesis is presented in Table 5. 

The variables are split into industry-specific factors, world equity performance, macroeconomic trends, and 

firm financial factors. Furthermore, the predicted coefficient signs are listed regarding their influence on 

market consolidation.  
 

Table 5 

Descriptive statistics for the explanatory variables, including a predicted signa. 
 

 Panel A: Industry-specific variablesb      

Predicted Variable     N             Mean Median Std. Dev. Minimum Maximum  
+ Alliance Market Share (% of capacity) 277 46,872 37,980 16,725 27,402 82,800  
+ China Containerized Freight Index 204 994,626 1031,955 150,807 641,504 1315,874  

+/- Average Vessel Earnings ($k/day) 146 10,746 8,896 4,445 5,520 25,749  
+ Vessel Timecharter Rate Index 326 76,770 69,841 30,941 31,997 171,843  
+ Fuel 180 CST (per m.t.) 120 478,638 460,850 162,069 168,000 769,800  

+/- Container Port Throughput (TEU/bn) 120 678,783 688,623 80,958 517,414 828,534  
+ Containership Newbuilding Price Index 282 87,809 81,151 16,534 67,701 128,366  
- Containership Secondhand Price Index 282 69,421 60,917 34,359 24,723 160,951  
         

+/- Fleet (DWT/mil) 469 93,677 62,343 81,181 10,345 265,668  
- Orderbook (% of fleet) 291 29,426 25,123 14,469 9,620 61,255  
- Idle Capacity (% of fleet) 122 3,521 2,893 2,245 0,500 11,400  

         

 Panel B: Stock market performance      
Predicted Variable     N             Mean Median Std. Dev. Minimum Maximum  

+ MSCI World 604 791,183 643,154 617,122 74,454 2358,468  
- MSCI World Marine 255 201,261 200,763 68,708 85,283 459,348  

         

 Panel C: Macroeconomics trends        
Predicted Variable   N             Mean Median Std. Dev. Minimum Maximum  

+ GDP, world ($bn) 469 41886,277 33304,437 23964,883 12403,070 90597,445  
+ Economic Openness Index (1-10) 301 4,286 4,326 0,555 3,382 5,304  
+ Trade Openness Indicator ($bn) 180 19840,937 20744,891 3921,504 11021,974 26823,744  
+ Balance of Trade (BOT) ($bn) 469 -136,422 -114,607 82,409 -355,400 -1,096  

a The table provides descriptive statistics for the selected explanatory variables. 

b Panel A includes variables that are specific to the container shipping industry. Panel B contains stock market performance, including 
the world equity performance and maritime returns. Panel C includes macroeconomic trends. All panels report observations, mean, median, 
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standard deviation, minimum and maximum. All variables are reported as monthly values, except macroeconomic variables and alliance 
market shares, which have been cubic spline interpolated.  
 

The initial regression model is estimated as follows7: 

()*+),-./0-)* = #" + ##1,,-/*23!& + #$453-6ℎ0	9/03!& + #':3++3,	;/5*-*6+!& + #(<-=3	(ℎ/5035	9/03!& + #)>?*@35	()+0!&
+ #*A)50	<ℎ5)?6ℎB?0!& + #+C3DE?-,.-*6	A5-23!& + #,F32)*.ℎ/*.	A5-23!& + #-4,330	F-G3!&
+ ##"H5.35E))@!& + ###I.,3	(/B/2-0J!& + ##$KF(I	L)5,.!& + ##'KF(I	L)5,.	K/5-*3!& + ##(MNA!&
+ ##);2)*)=-2	HB3**3++!& + ##*<5/.3	HB3*3++!& + ##+>/,/*23	)O	<5/.3!& + '!& 

where * is the transaction or market share observation and ) is the month. The regression model will be split 

in sub-regressions as needed, first to assess the coefficients of the shipping-specific factors, followed by the 

influence of equity market performance, and then macroeconomic trends. Following the assessment of the 

selected determinants of market consolidation, as represented by transaction volume and market share 

developments, the differences between acquiring companies, targets, and industry peers can be estimated using 

binary indicator variables, where 1 = #$%&'(')*	$,-.#)'/0 and 0 = 2#(*/20	or	')5&02(6	.//(0.  
 

Table 6 

Characteristics for acquirers and the industrya 

 Variable Acquirersb    Industryc     

  N Mean Median Minimum Maximum  N Mean Median Minimum Maximum  
 Market value ($bn) 211 1,260 0,496 0,001 21,401  5782 0,637 0,095 0,000 183,442  
 Total assets ($bn) 340 2,319 0,757 0,000 35,572  8494 0,796 0,124 0,000 73,672  
 Net income ($bn) 339 0,074 0,020 -1,012 4,467  8318 0,022 0,003 -2,458 4,763  
 EBITDA ($bn) 327 0,228 0,056 -0,267 7,370  6226 0,110 0,022 -1,294 16,178  
 EBIT ($bn) 330 0,117 0,030 -0,467 4,624  6371 0,060 0,011 -1,485 9,387  
 Net sales ($bn) 339 1,689 0,392 0,000 30,441  8209 0,641 0,073 0,000 58,273  
 Operating cash ($bn) 283 0,178 0,039 -0,416 5,357  5947 0,076 0,015 -1,448 9,132  
 Return on assets (%) 337 4,067 4,075 -32,565 28,213  8494 7,605 0,032 -78,663 58,733  

a The table provides descriptive statistics on market and accounting figures for acquiring companies and the industry. The number of 
observations, mean, median, minimum and maximum are reported. Return on assets are winsorized to robustify the mean. The data will 
be further handled in the Results chapter. 
b All data are based on the most current financial data prior deal announcement, obtained from the Securities Data Corporation (SDC) 
database, accessed through Thomson ONE Banker. All variables are reported as defined in Table 4, for the period 1986-2019. 
c Industry is defined as companies pertaining the following four shipping sectors, as defined by their respective primary SIC code: deep-
sea foreign transportation of freight (4412); deep-sea domestic transportation of freight (4424); water transportation of freight (4449); 
arrangement of transportation of freight (4731). The period for industry peers is 1992-2018 due to database restrictions. Accounting figures 
are retrieved from the Thomson Financial database, while market figures are retrieved from the Worldscope and DataStream databases, 
accessed through Thomson ONE Banker.     
 

 

Table 6 provides descriptive statistics on the acquiring companies and the entire industry. From the table, it is 

evident that the acquiring companies are different than their industry peers. The acquirers are twice the size, 

 

7 Included for clarification.  
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as measured by market capitalization, EBITDA and EBIT, and have three times the assets and net income. 

However, although the acquiring companies tend to be twice the size of its industry peers, they generally have 

a smaller winsorized return on assets. Additional conclusions and comments will be made in the Discussion 

section of the thesis after applying further adjustments and calculations in the Results chapter.  

Since the sample includes all recorded transactions in the Thomson SDC database, and all variables 

are obtained through reputable databases and governmental organizations. However, only companies reporting 

financial figures in USD to Thomson Financials are included. Still, this has resulted in 562 unique acquirers 

for the period of 1986 to 2019, and financial figures for 2,478 unique industry peers for the period of 1992-

2018, representing 67,041 firm years. The accuracy, reliability, and validity of the abovementioned databases 

have been commented on throughout the data presentation. By and large, the dataset can largely be regarded 

as representative and satisfactory for the purpose of this study. The purpose of this chapter was to present the 

data collection, and all variables will be further analyzed in the following Results chapter.   
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Chapter 5 
 

Results 

5.1. Correlation Matric and Potential Outliers 
The Pearson correlations between the individual variables are calculated to test for perfect multicollinearity. 

Thereafter, the t-values and corresponding p-values are calculated to determine the correlation significance. 

All calculations are made in Excel or STATA and available in Appendix D. First, the Pearson correlation 

coefficients are calculated as: 
 

5./ =
∑.!/!1.̅/3
(%1#)6"6#

= %∑.!/!1∑.!∑/!
7%∑.!$1(∑.!)$7%∑.!/!$1(∑/!)$

         [Equation 2] 

where “+&' is the Pearson correlation coefficient, , the number of observations in one data series, -̅ the 

arithmetic mean of all -( , /0 the arithmetic mean of all /(, 1& the standard deviation for all -( , and 1' the standard 

deviation for all /(” (Kostadinov, 2014, p.5). The Pearson correlation coefficients are presented in Table 7. 

Afterwards, the t-values are calculated as: 
 

0 = 8"#√%1$

7#18"#$
           [Equation 3] 

The corresponding two-tailed, equal variance p-values are examined for each correlation coefficient to 

determine significance. Statistically significant correlations are highlighted with bold in Table 7. Although 

some explanatory variables have insignificant correlations, they are all significantly correlated to a majority 

of the other explanatory variables, hence no need to drop any of the variables due to redundancy (Studenmund, 

2017). Furthermore, no perfect multicollinearity exists between any two variables, cohering to the classical 

assumption of no perfect correlation between variables. Besides checking for multicollinearity, the table 

reports several interesting findings. Most of the explanatory variables are significantly correlated, both across 

shipping, market, and macroeconomic factors. 



 

Table 7 

Pearson (lower diagonal) correlation coefficients.a Correlation coefficients significant at the 0.05-level or lower are highlighted in bold 

 

 AMS CCFI EARN CHART FUEL THRU NEW SEC FLEET ORDER DEMO IDLE GDP EOI TOI BOT MSCI MSCIM 
AMS                   

CCFI -0,712                  

EARN -0,135 0,204                 

CHART -0,416 0,461 0,982                

FUEL -0,745 0,733 -0,026 0,053               

THRU 0,916 -0,683 0,160 0,120 -0,535              

NEW -0,573 0,498 0,744 0,748 0,452 -0,509             

SEC -0,678 0,535 0,742 0,845 0,466 -0,652 0,916            

FLEET 0,617 -0,621 -0,240 -0,613 -0,647 0,978 -0,299 -0,532           

ORDER -0,713 0,532 0,332 0,672 0,545 -0,963 0,860 0,871 -0,370          

DEMO -0,180 -0,180 -0,824 -0,752 -0,306 -0,643 -0,747 -0,696 -0,296 0,423         

IDLE 0,099 -0,147 -0,502 -0,618 -0,249 -0,148 -0,336 -0,241 -0,027 0,151 0,415        

GDP 0,506 -0,493 -0,128 -0,571 -0,252 0,937 -0,178 -0,437 0,985 -0,268 -0,856 -0,277       

EOI 0,376 0,055 -0,574 0,276 -0,777 -0,108 -0,438 -0,254 -0,865 -0,462 0,767 0,165 -0,874      

TOI 0,664 -0,368 -0,020 -0,696 0,030 0,766 -0,697 -0,789 0,887 -0,844 -0,927 -0,377 0,977 -0,353     

BOT -0,148 0,247 -0,373 -0,106 0,432 -0,722 -0,295 -0,313 -0,494 -0,290 0,533 0,005 -0,514 0,416 0,169    

MSCI 0,755 -0,542 0,159 -0,400 -0,541 0,959 -0,180 -0,381 0,904 -0,375 -0,612 -0,140 0,917 -0,851 0,627 -0,606   

MSCIM 0,036 0,031 0,628 0,252 -0,563 0,413 0,562 0,362 0,369 0,371 0,139 -0,222 0,432 -0,686 -0,267 -0,128 0,540  
                   

 

AMS Alliance Market Share NEW Containership Newbuilding Price Index GDP GDP, world   
CCFI China Containerized Freight Index SEC Containership Secondhand Price Index EOI Economic Openness Index   
EARN Average Vessel Earnings FLEET Fleet size TOI Trade Openness Indicator   
CHART Vessel Timecharter Rate Index ORDER Orderbook BOT Balance of Trade   
FUEL Fuel 180 CST DEMO Demolitions MSCI MSCI World   
THRU Container Port Throughput IDLE Idle Capacity MSCIM MSCI World Marine   

 

a The table provides Pearson correlation coefficients for the explanatory variables. Correlation coefficients significant at the 0.05-level or lower are highlighted in bold. Corresponding p-values 
for each correlation pair are available in Appendix D.  
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The collective effect of the variables will be tested in the multiple regression model, but some conclusions can 

already here be drawn. Implications and further interpretations will be carried out in the Discussion and 

Conclusion section of the thesis. Several variables are significantly correlated at the 0.05-level, and some are 

even correlated at the 0.01-level. Interesting observations include the significant correlation between the port 

throughput and alliance membership, indicating that carriers are increasingly entering alliances as the trade 

volume increases, and the relationship between vessel earnings and time charter rates, seemingly confirming 

that carriers are chartering vessels to capture higher earnings. Furthermore, it seems that the carriers are 

ordering fewer vessels when the demand increases, as represented by the orderbook and port throughput. 

However, concluding on the correlation between two single variables serve little purpose, except verifying that 

the data seems robust in regard to multicollinearity. The significant correlation between the variables suggests 

that the selected explanatory variables each serve as good estimators of market consolidation, as measured by 

market share and deal volume. However, correlation does not equal causality, and a variable with a small 

coefficient with the dependent variable can still be significant. The significance just means that the small effect 

is consistent. Therefore, although conclusions can be drawn from single variables, they need to be modeled 

together in the following sections in order to assess their collective influence on market consolidations.   

5.2. Determinants of Market Consolidation 
In the following regressions, the market consolidation will be regressed on the selected shipping industry-

specific explanatory variables, market and macroeconomic variables, and lastly, all explanatory variables at 

once. The dependent variable, market consolidation, is here represented in two ways, to capture the full extent 

of the consolidation. The market consolidation will be represented as: 
 

!"#$%&	()*+),-."&-)* =
!"#$%#&'()$	+#,-.%

!)'#,	/$0-%'"1	2#"3.'	4#5('#,(6#'()$                     [Equation 4] 

 

!"#$%&	()*+),-."&-)* = !"#$%&	0ℎ"#%	)2	&ℎ%	20	5"#6%+&	7"##-%#+     [Equation 5] 
 

The approach of measuring mergers and acquisitions volume as target companies relative to the overall 

industry is previously made by Laeven & Claessens (2006), while the approach of representing deal volume 

as the transaction value as reported by Thomson SDC, is justified by Gugler et al. (2012). When calculating 

the market consolidation ratio, the monthly deal values will first be equally distributed throughout one fiscal 

year to annualize the deal volume and to match the volume with the annual market capitalization, and then 

converted back to monthly ratios. Although the dataset allows for the calculation of simple monthly ratios, the 

transformation method is preferred due to some months having zero transactions, which would otherwise 

violate the classical OLS assumptions and result in excessive volatility. By using this approach, the statistical 

power of having monthly explanatory variables are preserved, and the method ensures sufficient observations 

compared with using only annual data. In addition, mergers and acquisitions take place too sporadically to 
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accurately conclude anything using monthly deal values exclusively. The ratio will be calculated using current 

and lagged variables. Consequently, the ratios representing zero, one- or two-years prior deal announcement 

will be used as dependent variables. Furthermore, using a Tobit model with a lower limit of zero and upper 

limit of one hundred will be used to estimate the correlation coefficients of the top twenty carrier’s market 

share, since this value cannot exceed 100% or be less than zero. For all regressions, a 1-unit change in any 

explanatory variable can be interpreted as a ! ∗ 1 unit change in the dependent variable. Some variables will 

be log-transformed, if a percentage interpretation is desired, or if the variable is highly right-skewed. This is 

the case if the mean is substantially larger than the median, as is the case for fleet size, MSCI World and GDP. 

For log-transformed variables, a 1-% change will be interpreted as a !/100 unit change in the dependent 

variable. This approach is used in prior studies when investigating deal volumes, including by Eren & Zhuang 

(2015). In addition, log-transforming the variables may eliminate heteroscedasticity. For OLS regressions, the 

adjusted R2 will be reported, defined as: 

8#07-%'.0
8 = 1 −

+#"(.!)/($<3<=)
+#"(1!)/($<=)

            [Equation 6] 

where k is defined as the number of explanatory variables in the model, and n is the number of observations. 

The adjusted R2 will be used, since the model have several explanatory variables, rendering the standard R2 

unprecise since it does not account for model complexity, and only increases as more variables are added. By 

using the adjusted R2, the predictive power of each model can be compared when adding explanatory variables. 

For the Tobit regressions, McFadden’s pseudo R2 will be reported, defined as: 

!(;"..%*>+	"=+%>.)"	88 = 1 −
,$?@A2"#$$B

,$?@A2!%&'()'*&B
        [Equation 7] 

where Mfull is the model with predictors, and Mintercept is the model without predictors. &' is the estimated 

likelihood, as per default, when produced in STATA. In the proceeding section, the shipping-specific variables 

will be regressed, following the equity market and macroeconomic explanatory variables. Results for each 

regression model will be provided, following a fourth regression model utilizing all variables. The variables 

are regressed in turns to assess their influence, excluding the impact of other variable categories. An industry 

market capitalization of $190bn in 2017 will be used to assess economic effects across models relative to each 

other to compare results. The implications of the results below will be addressed in the Discussion.  

5.2.1. Shipping-Specific Variables 
The first sets of regressions include only shipping-specific variables. There are four dependent variables in the 

following regressions representing deal value; deal values regressed on variables one-year prior deal 

announcement, deal values regressed on variables two years prior, and the market share of the twenty largest 

carriers. Resulting OLS and Tobit regressions of the shipping-specific explanatory variables are reported in 

Table 8.  
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Table 8 

The OLS and Tobit regression of market consolidation and its shipping-specific determinants.a 

 

!"#$"%&'()&"# = +! + +"-%%&(#./#$ + +%01/&2ℎ)	5()/#$ + +&6/$$/%	7(1#&#2$#$ + +'8&9/	!ℎ(1)/1	5()/#$ + +(:;#</1	!"$)#$

+ +) log(A"1)	8ℎ1";2ℎB;)#$) + +*D/EF;&%'&#2	A1&./#$ + ++G/."#'ℎ(#'	A1&./#$ + +, log(0%//)	G&H/#$)

+ +"!I1'/1F""<#$ + +""J'%/	!(B(.&)K#$ + L#$ 
 

Variableb Model 1a   Model 2a Model 3a Model 4a 
 (Deal/MC) (Deal/MC)t+1 (Deal/MC)t+2 (Market Share, Top 20) 
         

INTERCEPT -112.179 *** -106.426 *** 177.985 *** -8.940  
 (-5.83)  (-4.51)  (7,76)  (-0.05)  
Alliance Membership  0.007  -0,039 *** 0.006  -0.262 *** 
 (1.28)  (-6,05)  (0.79)  (-4.62)  
Freight Rates 0.000  0,000  0.000  0.004  
 (1.34)  (0,25)  (1.23)  (1.50)  
Vessel Earnings 0.000  0,000 * -0.000  -0.002 *** 
 (1.01)  (-1,85)  (-0.86)  (-5.15)  
Charter rate -0.007  0,048 ** 0.002  0.889 *** 
 (-0.51)  (2,57)  (0.10)  (6.13)  
Bunker Cost 0.000  -0,002 *** 0.001 *** -0.014 *** 
 (0.11)  (-5,39)  (3.24)  (-4.90)  
Log(Port Throughput) 7.860 *** 3,868 ** -16.789 *** -105.048 *** 
 (4.99)  (2,04)  (-9.75)  (-6.47)  
Newbuilding Price 0.007  -0,060 *** 0.036 *** -0.010  
 (1.03)  (-7,99)  (3.67)  (-0.15)  
Secondhand Price 0.006 ** 0,011 *** -0.001  -0.140 *** 
 (2-32)  (3,54)  (-0.32)  (-4.88)  
Log(Fleet Size) -4.020 *** 2,693 * 13.145 *** 180.034 *** 
 (-2.78)  (1,68)  (9.41)  (12.09)  
Orderbook  0.010  0,051 *** -0.059 *** 0.988 *** 
 (0.72)  (3,43)  (-4.91)  (6.65)  
Idle Fleet  0.064 *** -0,008  0.011  0.689 *** 
 (3.76)  (-0,43)  (0.72)  (-3.94)  
         

No. of obs. 108  96  84  108  
R2 0.690  0.693  0.845    
Adj. R2 0.654  0.653  0.822    
Pseudo R2       0.433  
F-statistic 19.39 *** 17.26 *** 35.78 ***   

a Model 1a is used to estimate the effect of the explanatory variables on the deal volume relative to the industry market capitalization for 
the period 2010-2018. Model 2a predicts the coefficients on deal volume relative to total industry market capitalization, lagged one period, 
while model 3a is lagged two periods. Model 4a predicts the coefficients between the explanatory variables and total market share for the 
twenty largest container carriers for the period 2010-2018. The table reports coefficient estimates and t-statistics (in parentheses). ***, **, 
and * indicate two-tailed statistical significance at the 0.01-, 0.05- and 0.10-levels, respectively.  
b All variables are reported in monthly values. However, since market capitalization is reported in the Thomson SDC database as annual 
data, and the deal values as monthly, the ratios applying market capitalization are here calculated as the annual ratio÷12.  

 

When modelling the market consolidation as represented as deal value over market capitalization in 

Model 1a, only few of the explanatory variables are statistically significant. A one-percent increase in port 

throughput indicates an increase in deal volume relative to market capitalization by 0.08%, representing 

roughly $150m, as the market capitalization was close to $190bn in 2017.  This indicates more consolidation 

in years with high container port throughput. Conversely, a one-percent increase in fleet size lowers the deal 

volume by 0.04%. Secondhand vessel prices and idle fleet are both significantly positive correlated at the 0.05- 

and 0.01-levels, although the coefficients are rather small. The model reports an adjusted R2 of 0.654, 
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indicating that the model predicts, or explains, 65.4% of the deal values relative to market capitalization, and 

the statistically significant F-statistic suggests that the model has high predictive power.  

Model 2a reports the same dependent variable to measure market consolidation, although the variable 

is lagged two years. The lagged variable enables conclusions to be drawn on explanatory variables one year 

prior the deal announcement. The model predicts 65.3% of the variance of the dependent variable. It seems 

like lagging the data one year provide better estimates of current deal volumes, and more coefficients are 

statistically significant. Opposite Model 1a, the fleet size is now positive correlated with the deal volume. A 

large fleet size today equals a larger deal volume in one years, ceteris paribus. In fact, a one-percent increase 

in the global fleet today results in an 0.03% increase in deal volume in one years, holding everything else 

equal. The current port throughout still has a large influence, although the influence is less than Model 1a. 

Worth noting is the newbuilding and secondhand vessel prices one year prior deal announcements. Both 

coefficients are now significantly correlated at the 0.01-percent level, and an increase in newbuilding prices 

today results in less deal volume in one year. The orderbook and bunker cost, which had no influence in Model 

1a, is now significantly positive correlated with the dependent variable.  

Model 3a is still the deal transactions values relative to market capitalization, but the variables are 

lagged two years. Most significant coefficients here include the newbuilding price, where an increase of ten 

index points in the newbuilding index equals 0.36%, or $684m8, more transactions in two years, and the 

orderbook, where a one percent decrease in orderbook likewise indicates an increase of 0.59%, or close to 

$1.12bn, in deal volume in two years, both at a 0.01 significance level. Port throughput is again significant, 

where a one-percent increase in throughput results in 0.17% less deals, while a larger fleet result in more. 

While the secondhand vessel prices had a significant correlation coefficient in Model 2a, Model 3a sees no 

correlation. In addition, the average vessel earnings and alliance memberships are also no longer correlated. 

The model has a predictive power of 82.2%, as indicated by its adjusted R2.  

Next is Model 4a, where a Tobit regression with an upper limit of one hundred and lower limit of zero 

is used to estimate the effect of the explanatory variables on the collective market share for the twenty largest 

carriers. Most of the correlation coefficients are significant, although some have a small impact. Worth noting 

is the charter rate, where a one index point increase in the Timecharter Rate Index equals a 0.89% increase in 

the market share among the largest carriers. Contrary the other models, the orderbook and idle fleet now has a 

relatively large correlation coefficient, which is also significantly correlated. A one percent increase in the 

global orderbook equals a 0.99% increase in the market share among the twenty largest carriers, likely because 

they are the recipients, and a one-percent increase in the idle fleet equals a 0.69% increase in market share, 

possible due to smaller carriers becoming insolvent. The port throughput and fleet size have significant 

 

8 Using 2017 market capitalization of $190bn for all monetary examples for illustrative purpose. 
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influence as well. Interestingly, a 1% increase in port throughput decreases the market share by 1.05%, where 

a one percent increase of global fleet size correspondingly increases their market share by 1.80%. Overall, 

Model 4a has a pseudo McFadden R2 of 0.433, which is rather close to the excellent fit range of 0.20 ≤ R2 ≤ 

0.40 (McFadden, 1979, as cited in Langer, 2000). Furthermore, the model has an insignificant intercept, 

indicating that no meaningful explanatory variables are missing from the model, and it should be difficult to 

further optimize the model.  

5.2.2. Equity Market and Macroeconomic Variables 
Besides the shipping sector specific variables, several equity market and macroeconomic trends were 

also found to possibly influence the market consolidation. In the following section, these variables will be 

regressed on the market consolidation proxies defined earlier. Again, some of the explanatory variables are 

log-transformed when percentage changes to the dependent variable is desired, and when the explanatory 

variable is substantially right-skewed. The results are presented in Table 9 below. 

From the table, several conclusions can be drawn. The composition of the dependent variables is 

unchanged, compared with Model 1-4a. Lagging the variables two years generally have larger effect compared 

with using current values. This makes sense, as deals might stem from several years of great equity 

performance. In Model 1b, a ten-percent increase in MSCI World consequently increases the deal volume 

relative to market capitalization by 0.04%, seemingly insignificant, while a ten-percent increase in MSCI 

Marine actually lowers the deal volume by approximately the same amount. This indicates that the carriers are 

consolidating less in years with positive equity performance. The predictive power of Model 1b is 11.1%, and 

the intercept is significant, indicating that additional variables are needed. In Model 2b, the influence of MSCI 

World and Marine is relatively unchanged. However, the model now has a predictive power of just 7.77%. 

Model 3b is using the same dependent variable, but with two years lagged variables. Interestingly, this causes 

the predictive power to increase to 17.5%. The explanatory variables are equally significant, although the 

correlation coefficients are slightly larger, indicating again that two years prior deal announcement serve as 

the best estimators of deal volume. Lastly, Model 4b makes use of a Tobit regression. In the model, a ten 

percent increase in MSCI World equals a 2.86% increase of market share among the twenty largest carriers, 

while a ten percent increase in MSCI Marine would cause the market share to decrease by 0.37%, both 

statistically significantly at the 0.01-level. The pseudo R2 for Model 4b is 0.123, which is rather far from the 

desired range of 0.2-0.4. Overall, Model 1-4b lacks important explanatory variables, as is evident from their 

significant intercepts, and their predictions should be taken lightly. 

Model 1-4c are more precise, both in regard to their predictive power and intercepts, indicating that 

macroeconomic factors are better predictors of market consolidation. The GDP is significantly negative 

correlated with the deal volumes and top twenty largest carriers market share, while economic and trade 

openness is significantly positive correlated.    
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Table 9 

The OLS regression of market consolidation and its equity market and macroeconomic determinants.a 
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Panel A: Equity Marketb     

Variable Model 1b   Model 2b Model 3b Model 4b 
 (Deal/MC) (Deal/MC)t+1 (Deal/MC)t+2 (Market Share, Top 20) 
         

INTERCEPT -0.727  -1.245 ** -1.277 ** -114.296 *** 
 (-1.61)  (-2.38)  (-2.29)  (-10.99)  
Log(MSCI World) 0.389 *** 0.416 *** 0.538 *** 28.572 *** 
 (4.61)  (4.22)  (5.22)  (14.47)  
Log(MSCI Marine) -0.339 *** -0.278 *** -0.438 *** -3.714 ** 
 (-5.53)  (-4.24)  (-6.87)  (-2.49)  
         

No. of obs. 240  228  216  228  
R2 0.119  0.085  0.183    
Adj. R2 0.111  0.077  0.175    
Pseudo R2       0.123  
F-statistic 15.94 *** 10.49 *** 23.79 ***   

 

Panel B: Macroeconomicc     

Variableb Model 1c   Model 2c Model 3c Model 4c 
 (Deal/MC) (Deal/MC)t+1 (Deal/MC)t+2 (Market Share, Top 20) 
         

INTERCEPT 4.566  12.634 *** -4.979 ** 44.388  
 (1.32)  (6.14)  (-2.01)  (0.70)  
Log(GDP)  -1.703 *** -1.221 *** -0.738 * -93.440 *** 
 (-3.02)  (-3.64)  (-1.83)  (-9.09)  
Economic Openness 0.446 *** -0.067  0.556 *** 32.875 *** 
 (4.08)  (-1.03)  (7.09)  (16.51)  
Log(Trade Openness) 1.464 *** 0.596 ** 0.978 *** 94.747 *** 
 (3.32)  (2.27)  (3.09)  (11.79)  
Balance of Trade -0.000  1.52e-06 *** -0.000  0.000  
 (-1.54)  (9.80)  (-0.47)  (0.70)  
         

No. of obs. 120  120  120  120  
R2 0.196  0.533  0.500    
Adj. R2 0.168  0.516  0.483    
Pseudo R2       0.287  
F-statistic 6.99 *** 32.74 *** 28.78 ***   

a The table reports coefficient estimates and t-statistics (in parentheses). ***, **, and * indicate two-tailed statistical significance at the 
0.01-, 0.05- and 0.10-levels, respectively. 

b Equity market variables include 216-240 monthly observations of MSCI World and MSCI Marine.  

c Macroeconomic trends include 120 monthly observations of the word GDP, the Economic Openness Index (EOI) from European 
Commission, Trade Openness Indicator and the Balance of Trade from UNCTAD. 

 

The balance of trade does not seem to have any significance besides in Model 3c, although this impact seems 

economically insignificant. The largest influence seems to be economic openness in Model 4c, where a 0.1-

point increase in the Economic Openness Index equals a 3.28% increase of carrier market share9. Trade 

openness is also a significant determinant, where a one percent increase of trade openness equals a 0.95% 

increase of market share. Overall, Model 1-4c are somewhat precise, given that Model 1c and 4c lacks a 

 

9 The Economic Openness Index falls between 0-10.  
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significant intercept, which indicates that no significant explanatory variable is missing from the models. 

Besides, the models has a predictive power of between 16.8-51.1%, and Model 4c has a McFadden pseudo R2 

of 0.287, falling within the excellent fit range (McFadden, 1979, as cited in Langer, 2000), indicating that 

macroeconomic variables are great at predicting market consolidation.  

5.2.3. Compilation of Model A-C 
The previous three regression displayed significant correlations between the explanatory and 

dependent variables. However, the purpose with multiple regressions is regressing the variables together. 

Therefore, the previous variables will now be regressed together, in order to determine their collective 

influence, taking the other variables into account. Some variables might have been significantly correlated 

before, and this influence might now disappear, as the effect could have been better explained using other 

variables instead. Adding the variables together might improve precession, as several of the previous models 

had a significant intercept, hinting that important variables were missing. The following regression should 

therefore desirably have higher predictive power. In the following regressions, the Economic Openness Index 

variable is unfortunately dropped due to necessity, in order to adhere to Beckett et al. (2017)’s suggestion of a 

desired ratio of at least five observations per variable. Dropping this variable increases the ratio of variables 

to observations to 6.75, 6.00, 5.25 and 6.75 for Model 1-4d, respectively, where had the variable been included 

the ratio would have been 3.53 for each model, which is not reliable. The Economic Openness variable is 

chosen since it is the only single variable that on its own will increase the number of observations sufficiently 

to adhere to the recommended ratio. The regression results are presented in Table 10.  

Overall, the models have exceptional predictive power. Lagging the explanatory variables two years 

seems to be a better predictor of current deal volume, relative to lagging the variables one year or only looking 

at current values. Lagging the variables two years, in Model 3d, seems to be able to predict 87.0% of the deal 

volume relative to industry market capitalization two years into the future. Different conclusions can be drawn 

from the models, especially when taking time sensitiveness of the various variables into account. Some 

variables, such as bunker cost and time charter rates, are relatively short-term focused, compared with 

orderbook. These factors will be taken into account when discussing the regression results in the following 

chapter. In general, the models estimate that the MSCI Marine typically has decreased two years prior to an 

increase of deal volume. At first glance, the idle fleet does not seem to significantly influence deal volume, 

although a one percent increase in the idle fleet as a percentage of total capacity seems to equal a 0.12% 

increase of market share among the largest carriers. Some variables are significant in all models but have a 

substantially larger effect in some years. Most importantly are the vessel prices, bunker cost, charter rate, and 

orderbook. These variables are significant most years, but the effect is noteworthily larger in some models. 

For instance, an increase of bunker cost by $100 equals a substantial increase in deal volume relative to market 
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capitalization one year later by 0.10% or $190m in 2017 levels, and that at a 0.05 confidence level. While this 

might not seem like much, the deal volume to market capitalization was approximately 0.98% in 2017.  

Table 10  

The OLS and Tobit regression of market consolidation and its shipping-specific, macroeconomic, and equity 
market determinants.a 
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Variableb Model 1d   Model 2d Model 3d Model 4d 
 (Deal/MC) (Deal/MC)t+1 (Deal/MC)t+2 (Market Share, Top 20) 
         

INTERCEPT -82.353 ** -178.828 ** 545.260 *** -1880.496 *** 
 (-2.17)  (-2.61)  (3.14)  (-15.44)  
Alliance Membership  -0,004  -0,020  -0,020  -0,229 *** 
 (-0,76)  (-0,94)  (-0,81)  (-12,85)  
Freight Rates 0,001 *** -0,001 * 0,001 *** -0,003 *** 
 (2,95)  (-1,93)  (3,38)  (-4,19)  
Vessel Earnings 0,000  -0,000 * 0,000  -0,001 *** 
 (1,22)  (-1,90)  (0,35)  (-4,02)  
Charter rate -0,001  0,032 * -0,003  0,166 *** 
 (-0,11)  (1,74)  (-0,17)  (4,02)  
Bunker Cost 0,001  -0,001 ** 0,001 *** 0,000  
 (1,62)  (-2,29)  (3,37)  (-0,35)  
Log(Port Throughput) 12,259 ** 4,269  -13,675  242,307 *** 
 (2,40)  (0,34)  (-1,21)  (14,80)  
Newbuilding Price 0,032 *** -0,062 *** 0,056 *** -0,259 *** 
 (5,02)  (-2,91)  (2,72)  (-12,82)  
Secondhand Price -0,011 *** 0,018 *** -0,020 *** 0,054 *** 
 (-3,21)  (3,98)  (-4,25)  (4,93)  
Log(Fleet Size) -3,399  -4,043  28,722 *** -24,470 *** 
 (-1,41)  (-1,32)  (4,07)  (-3,17)  
Orderbook  0,012  0,023  -0,049 *** 0,165 *** 
 (0,91)  (1,45)  (-3,56)  (3,79)  
Idle Fleet  0,031 * -0,006  0,010  0,123 ** 
 (1,90)  (-0,31)  (0,57)  (2,37)  
Log(MSCI World) 1,099 ** -0,811  0,425  0,975  
 (2,45)  (-1,45)  (0,84)  (0,68)  
Log(MSCI Marine) -1,254 *** 1,150 *** -0,921 *** 0,314  
 (-5,02)  (3,61)  (-3,19)  (0,39)  
Log(GDP) -5,149  12,981  -56,079  -130,498 *** 
 (-0,71)  (0,55)  (-1,63)  (-5,58)  
Economic Openness [OMITTED] 

        
 
Log(Trade Openness) -2,151  -5,222  23,492 * -15,896 ** 
 (-0,87)  (-0,65)  (1,68)  (-2,02)  
Balance of Trade -0.000  0,000  0,000  0,000 *** 
 (-2.26)  (0,28)  (0,85)  (26,63)  
         

No. of obs. 108  96  84  108  
R2 0.839  0.821  0.895    
Adj. R2 0.811  0.784  0.870    
Pseudo R2       0.861  
F-statistic 29.65 *** 22.60 *** 35.66 ***   

a The table reports coefficient estimates and t-statistics (in parentheses). ***, **, and * indicate two-tailed statistical significance at the 
0.01-, 0.05- and 0.10-levels, respectively. 

b Variables include shipping-sector-specific, equity market, and macroeconomic trends.  
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Likewise, the effect of vessel prices is substantial, both at current levels and one- and two-years prior to a deal 

announcement. The variables are significant at the 0.01-level in all four models. Interestingly, the alliance 

membership does not seem significant in either Model 1, 2, or 3d, and is actually negative in Model 4d, 

suggesting that the alliances are causing less consolidation among the twenty largest carriers. 

In Model 3d, a decrease in the secondhand vessel price index by just ten points predicts an increase 

in deal volume relative to market capitalization by 0.20%, close to $380m two years later, and confident at any 

significance level. This is quite considerable, indicating that the carriers are acquiring undervalued companies. 

Similarly, an increase in the newbuilding price index of ten points equals an increase in deal volume by 0.56%, 

one of the largest economic effects, and close to $1bn in additional deal volume. Again, this is substantial 

given that the deal volume to market capitalization, in general, falls within 0.25-5.00% any given year. The 

orderbook also has a significant impact two years prior deal announcement, while no significance at all one 

year prior. This might be due to the vessels taking a long time to deliver. A decrease in the orderbook by one 

percent generally results in an increase of deal volume by 0.05% two years later, suggesting that the carriers 

are consolidating to expand their fleet, as they did not order sufficient vessel. In addition, the effect of charter 

rates one year prior to a deal announcement has a rather large impact, compared to the effect two years prior, 

or current values. While the effect two years prior is negligible, the coefficient one year prior to a deal 

announcement is statistically significant. Here, a ten-point increase in the charter rate index suggests a 0.32% 

increase in deal volume the following year, probably since acquiring competitors are less expensive compared 

with leasing vessels. Likewise, an increase in freight rates seems to motivate the carriers to consolidate. These 

highlighted variables are noteworthy, especially when comparing with the coefficients at current levels and 

two years prior, where the effects were small and implies that the acquisitions take place to acquire undervalued 

carriers10 to capture increasing freight rates, in times where chartered and newbuild vessels are too expensive, 

and the existing orderbook is relatively small. 

5.3. The Acquirers Compared with Other Firms 
When looking at the descriptive statistics of acquirer and industry characteristics presented earlier, the 

acquiring carriers seem a bit different. The transaction data from Thomson SDC is matched with financial 

statement items obtained from Thomson Financial, DataStream, and Worldscope to get a better and more 

precise idea of how the carriers perform financially, using their nine-digit CUSIP company identifiers. Of the 

856 transactions recorded in the period of 1986-2019, 225 transactions are directly matched one-to-one with 

financial data for the transaction year. This is partly due to database restrictions, which only allows for financial 

items in the period 1992-2018 to be pulled. To get an understanding of the firm performance, the carriers are 

 

10 Assuming that the carriers are valuated based on their net asset values, decreasing secondhand vessel prices 

would indicate decreasing firm valuations, all other things being equal.  
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also matched with their corresponding financial items three, two, and one years prior and after a deal 

announcement. This yields between 159 and 191 observations for each fiscal year. The development of several 

ratios can be calculated using this panel data. The first ratio of interest is the Altman Z-score, defined as: 
 

?,&@"*	A = 1.2C= + 1.4C8 + 3.3CD + 0.6CE + 1.0CF                   [Equation 8] 
 

C=: working capital ÷ total assets  

C8: retained earnings ÷ total assets  

CD: EBIT ÷ total assets 

CE: market capitalization ÷ total liabilities 

CF: sales ÷ total assets 
 

 

The ratio is used to determine bankruptcy risk, and is used in prior examinations of carrier bankruptcy risk 

(Dupin, 2018). A score above 3 is deemed to be relatively safe, a score below 1.8 is referred to as the distress 

zone, while the area in between is describes as the grey area. The model has been measured to have an 80-90% 

accuracy (Altman, 2000). Return on assets are also calculated, following earlier merger studies by Alexandrou 

et al. (2014), Harford (2005), and Ravenscraft (1987). Lastly, the operating margin, or EBIT margin, is 

calculated, given that the operating expenses have been regarded as influential on industry consolidation in 

several studies. In addition, the ratio is commonly used as a performance measure among the carriers, including 

in the annual reports of A.P. Møller-Mærsk and Hapag-Lloyd (see A.P. Møller - Mærsk A/S, 2020; Hapag-

Lloyd AG, 2018). The result is presented graphically in Figure 9 below.  

Figure 10 

Development selected financial performance measures -3 years prior to a deal announcement to 3 years after.a 

 

 a The figure includes 1,179 observations: 165 observations from -3 years prior, 172 observations from -2 years, 176 from -
1 years and 191 observations for year 0. Year 1 has 170 observations, year 2 has 159 and year 3 has 146 observations. The 
figures are obtained by matching the Thomson SDC database with Worldscope and Thomson Financial, using their CUSIP 
codes. Due to database restrictions, the period is 1992-2018. The industry variables are calculated based on financial items 
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obtained from Thomson Financial company screener, which results in 67,041 firm year observations for the period 1992-
2018 and includes 8,494 observations of ROA and 8,209 observations of the EBIT margin, facilitating the calculation of 
6,836 values of the Altman Z-score. The industry is previously defined as companies pertaining to the primary SIC code of 
4412, 4424, 4449 or 4731. All data is winsorized at their 1st and 99th percentiles.  
 

Some differences immediately stand out when looking at the figure. The acquiring carriers seem to 

have a larger risk of bankruptcy, represented by their smaller Z-score. This figure does not improve after the 

acquisition. Overall, the acquirers also seem to have a smaller return on assets, which were already established 

earlier. The acquisition does not seem to improve either the bankruptcy risk or the return on assets. Rather, the 

acquisition seems to increase the bankruptcy risk slightly. The EBIT margin, however, tends to increase 

slightly following the acquisition. This makes logical sense, as container shipping has previously been referred 

to as reliant on economies of scale, and thereby a margin game since this margin is one of the only areas where 

the carriers can compete. The interpretation is that the carriers are acquiring worse-performing competitors 

and try to improve their EBIT margin to create synergies. The results will be considered in greater detail in the 

Discussion. Overall, most of the benefits and synergies of acquiring another carrier seem to disappear after 

two years.  

5.3.1. Fixed Effects 
To accurately confirm the above findings, a logistic regression is run to test the differences between 

acquiring companies and carriers which do not acquire any company during the period. A fixed-effects 

regression is preferred due to the financial data being panel data, and the logistic form allows for probability 

modelling of a binary-dependent variable. The model enables controlling for yearly fixed effects, which 

improves accuracy since recessions and other events typically could influence the financial items. A binary 

indicator variable is generated, where 0 = #$#	&'()*+,+-, and 1 = &'()*+,+- for the period of 1992-2018. To 

further prepare the panel data for a fixed effect regression, a random company identifier is created for each 

company. Thereafter, the data is xtset as panel data with regards to the company identifier and fiscal year. 

Repeated time variables within the dataset are dropped. Using the fixed effects allow for the comparison of 

the carriers, which are defined as acquires, and the remaining industry, as some firm-specific variables are 

assumed to influence the outcome. Additionally, the time fixed effects control for any time-variant variables, 

which ensures that the coefficients are not biased due to omitted time-variant variables such as recessions, 

equity market performance, GDP, and macroeconomic trends. The regression is combined with interaction 

effects, to ascertain the firm-specific differences.  A binary variable is allocated to the firms, which takes the 

form 1 for carriers acquiring another carrier during the period of 1992-2018, and zero otherwise. The detailed 

output of the regression can be found in Appendix E. The results confirm that the acquiring companies are 

significantly different. The interaction effect of ROA, EBIT margin, and Z-score are all statistically significant 

at any significance level, suggesting that they are considerably different from companies that do not 

consolidate through mergers or acquisitions during the period. Interestingly, a small ROA relative to the 
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industry, and a large Z-score, suggests a higher probability of undertaking an acquisition, while a large EBIT 

margin typically suggests that the firm will not undertake in an acquisition. While the acquirers do have a 

larger EBIT margin than the targets, they tend to have a smaller margin than the overall industry. It seems like 

the acquirers are performing worse than the industry, and the consolidation might take place as an attempt to 

increase ROA and reduce bankruptcy risks. This confirms earlier findings and suggests that the above diagram 

is statistically valid.   
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Chapter 6 
 

Discussion 
The following section will discuss the results and their implications on market consolidation. With 

regard to the shipping-specific variables, the period studied has generally been 2010-2018 due to data 

restrictions. Financial variables investigated has mostly been for the period 1992-2018. Transaction variables 

have been available for the period 1986-2018. In the following, the robustness of the regression results will be 

examined. Afterward, the results will be further discussed with emphasis on prior studies. Lastly, an industry 

outlook will be provided guided by the results of this study.  
 

6.1. Robustness of the results 
To test the models for robustness, the residuals are examined for serial correlation. A serial correlation 

means that some observations are correlated with the residuals. According to Studenmund (2017), the serial 

correlation can often be due to an omitted variable. The residuals of Model 1-4d are plotted graphically in 

Figure 10 below. At first glance, Model 1d, 2d, and 4d vaguely seem to contain a positive serial correlation. 

Therefore, to investigate this problem further and more accurately, a Durbin-Watson test is conducted. The 

test is commonly used to test for serial correlation by analyzing the residuals, and the equation is defined by 

Studenmund (2017, p. 284) as: 
 

. = ∑ (%' − %'<=)8!8 /∑ %'8!=           [Equation 9] 
 

where (R) are the regression residuals. The d-statistic is calculated for all four models in STATA, and the 

results indicate a positive serial correlation in all four models. This should be expected since some variables 

has been interpolated. The serial correlation violates a classical regression assumption, which could mean that 

the previously calculated p-values and t-statistics are unreliable and biased. Luckily, using Newey-West 

adjusted standard errors removes both serial correlations and potential heteroskedasticity. A series of new 

regressions are run, and the results are listed in Appendix F. Generally, the four new regressions return 

marginally smaller t-values. However, the results of the new regressions are not significantly different from 

the existing regressions in Model 1-4d and will therefore not influence or undermine any conclusions already 
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made. Each explanatory variable has the same statistical significance level as before and practically the same 

economic effect. Consequently, no further steps are taken to correct the serial correlation.   

 Graphical representation of the residuals for Model 1-4d.     
 

Note: Own construction 

The next classical assumption of regression models to be tested is linearity in the coefficients. In order to 

reduce the effect of skewed outliers, and thereby improve linearity, several variables were winsorized at their 

1st and 99th percentile or log-transformed. If the results are not linear, there will be large differences between 

the predicted and actual values. The linearity is tested by graphing the predicted (MN()	and actual values (M()	in 

Figure 11 below. The figures indicate a linear relationship in all four models, complying with the regression 

assumption, and ensuring that the results are valid. 

Figure 12 

Comparison of actual and predicted values of the dependent variable. 

  

 Note: Own construction 

Figure 11 
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In addition, the mean of the residuals should be zero, or close to zero, for the models to be robust (Studenmund, 

2017). For Model 1d, the mean of the residuals is 0.06, for Model 2d, it is 0.00, and for Model 3d, the mean is 

0.10. The residuals in Model 4d have a mean of 0.01. Since these means are rather close to zero, the models 

are regarded as robust. Had the means differed significantly from zero, random effects would need to be added 

to the models, as could also be revealed using a Hausman test. The non-zero means listed above are all absorbed 

in the !S of the models. Next, the classical assumptions state that no explanatory variable can be a perfect 

linear function of another variable (Studenmund, 2017), also referred to as perfect multicollinearity. This 

assumption was tested earlier in the correlation matrix, where it was confirmed that no perfect correlation 

exists between any variables. 

 Lastly, for the models to be robust, the residuals need to be normally distributed (Studenmund, 2017). 

The normality is not a requirement, but instead optional. However, having a normally distributed residual 

indicates that the t-statistic can be reliably applied and ensures that the models are valid. This robustness check 

is included, as the entire thesis builds upon testing the statistical significance of several variables using the t-

statistics and corresponding p-values. The distribution of the residuals is illustrated in Figure 12. Model 1-4d 

are all normally distributed, and the t-statistics are therefore regarded as reliable.  
 

Figure 13 

Distribution of the residuals 

 
 Note: Based on author’s calculations 
 
Overall, all four models can be regarded as statistically robust. No perfect multicollinearity exists, the residuals 

are normally distributed, the relationships between the regression predictions and observed variables are linear, 

and the error term has a mean close to zero. However, positive auto correlation exists in all four models. To 

address this problem, the Newey-West adjusted standard errors were calculated. This also serves to ensure that 

the standard errors are heteroskedasticity-constant and robust, and removes bias. The four new regressions find 

that the positive serial correlation has no significant influence on the four models, and no conclusions would 

be changed based on the new regressions. Hence, no additional preventive steps are necessary. By and large, 

the robustness of the four models are relatively large.  
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6.2. How does the result compare with previous studies? 
Since the main purpose of the thesis was to examine why carriers consolidate, a series of select 

variables have been studied. These variables were determined based upon prior academic studies and market 

research. Each variable has, to some degree, been blamed for influencing investment decisions and market 

consolidation through mergers and acquisitions. As each variable has been studied in-depth in the preceding 

section, the purpose of this chapter is to determine which factors did, in fact, influence the consolidation, which 

did not, and to what extent. Each variable was examined in three initial regressions, focusing on shipping-

specific variables, equity market variables, and macroeconomic trends, respectively. A final regression model 

was constructed, including all explanatory variables. Where each of the three initial regression models showed 

signs of missing variables, the final regression models displayed a high predictive power. Hence, the discussion 

below will primarily comment on these final regressions to ensure validity.   

6.2.1. Industry-specific factors 

4.2.1.12 Freight rates 
Throughout the analysis, the freight rates were represented by the CCFI freight rate index. In the initial 

regressions, these seemed to have had no influence on either acquisitions or the market share of the largest 

carriers. However, when the equity market values and macroeconomic trends were included in the regressions, 

the results changed a bit. Now the freight rate variable became significantly correlated with market 

consolidation. This effect is not completely extraordinary, as the effect is known as the Simpson’s paradox, 

where an insignificant variable becomes significant by including additional explanatory variables. In the final 

models, the freight rate was significantly correlated with market consolidation across all models. An increase 

in freight rates generally indicates an increase of market consolidation the same year, probably as a move for 

the carriers to expand their fleet and capture the increased earnings. The strongest correlation is the current 

year’s freight rate, which is correlated at the 0.01-level. Here, an increase in freight rates results in an increase 

in acquisitions. The year leading up to the transaction, the freight rates are negatively correlated with the deal 

volume. This could indicate that low freight rates result in lower earnings and subsequent fewer acquisitions 

the following year. These findings support the findings of several authors, including Greenwood & Hanson 

(2015), Lee & Yip (2018), Merk et al. (2018), Song et al. (2019) and Stopford (2009), who states that carriers 

tend to overinvest in times with high freight rates to capture the market and underinvest in times with low 

freight rates. This further supports the findings of Lee & Yip (2018), who argue that the carriers are subject to 

hearding behavior when investing.  

4.2.1.13 Current world fleet 
In the initial regressions, the current fleet size seemed significantly correlated with market 

consolidation, even at the 0.01-level. However, when adding additional explanatory variables, this statistical 

significance disappeared. The current world fleet only seems to be able to predict market consolidation two 
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years into the future, which seems a bit unprecise, even though the correlation is significant at the 0.01-level. 

The regression indicates that a one percent increase of the current world fleet will increase market 

consolidation by 0.29% in two years. Due to the time lag, concluding on the variable might seem a bit 

farfetched, although some takeaways can still be made. The correlation could imply that the carriers are slow 

to respond to changing demands, as argued by Bendall & Stent (2003). It could also imply that a large fleet 

today follows an increase in carrier earnings and better financial healthiness, allowing for more acquisitions 

the following years, or that the carriers are consolidating since the market is saturated as argued by Timo et al. 

(2014). 

4.2.1.14 Orderbook and excess supply 
The current orderbook as a percentage of the world fleet is significantly correlated in the initial models, 

but changes in the final regression model. In the final model, the current orderbook is significantly negatively 

correlated with market consolidation, although only two years prior deal announcement. Here a decrease in 

the orderbook equals an increase of market consolidation two years later. Following the same reasoning as 

Bendall & Stent (2003), that the carriers are slow to respond to changing demands. The coefficient is 

significantly negative at the 0.01 confidence level, which could indicate that the carriers are acquiring 

competing carriers, because they did not invest in additional vessels two years prior, and they now need the 

vessels. This reasoning supports the findings of Greenwood & Hanson (2015) that the carriers try to capture 

the higher freight rates, and since they did not order any vessels two years earlier, they have to acquire other 

carriers instead. The notion makes sense, especially since vessels take a long time to deliver, removing the 

possibility to just order another vessel if the freight rate should increase. 

Timo et al. (2014) argue that the market is overstaturated, and Malchow (2017) finds that the 

overcapacity will cause an increase in idle vessels and lower freight rates. This suggests that when more vessels 

are idle, the carriers will earn less money, everything else being equal, negating the need for additional vessels 

due to over-saturation. However, some carriers would still want to expand, as Lun et al. (2010) finds that a 

larger carrier fleet is the solution to low profitability. Therefore, a high idle fleet indicates more transactions, 

since ordering new vessels is not an option in a saturated market. This view is supported by Knowler (2018a), 

who argues that consolidation negates the need to invest in additional vessels, as the carriers are instead able 

to revamp services. By consolidating, the carriers will control a larger fleet and are thereby able to reposition 

vessels, which will ultimately lower operational costs. The results seem to support this reasoning. Generally, 

the regressions find a strong relationship between a large idle fleet and mergers and acquisitions. All else equal, 

a 5% increase in the idle fleet equals an increase in transaction volume by 0.16%. With an industry market 

capitalization of just above $190bn in 201711, this equals almost a $300m increase in transaction volume. For 

 

11 According to figures available through Thomson Financial 
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reference, the transactions amounted to $1.86bn in 2017, and close to $7.3bn in 2018. With regards to market 

share, the idle fleet is even more statistically significant, with a significance at the 0.05-level. Here, a 5% 

increase of the idle fleet equals a 0.62% increase in the market share of the twenty largest carriers, suggesting 

that the market saturation is either killing off the smaller carriers, or that the largest carriers are acquiring 

competing carriers to expand their fleet without the need to build additional vessels. The results indicate the 

latter. This finding might be further justified by looking at the secondhand and newbuilding prices.  

4.2.1.15 Newbuildings and secondhand vessel prices 
In the final regression models, the newbuilding and secondhand vessel prices are significantly 

correlated with market consolidation at the 0.01-level across all models. Newbuild vessels are positively 

correlated, which means that a large current newbuild vessel price equals an increase of market consolidation, 

likely since the carriers look for a way to acquire vessels without purchasing overpriced vessels at the shipyard. 

Correspondingly, a low newbuild vessel price equals fewer acquisitions, although the carrier market share will 

increase in this situation. This heavily implies that the carriers will acquire competitors if new vessels are 

expensive. If the price is low, they will purchase new vessels instead. When examining at the secondhand 

vessel prices, this deduction is reinforced. Here a decreasing secondhand price equals more acquisitions, while 

a high secondhand price equals fewer acquisitions. This finding supports the market research by PwC (2019, 

as cited in Vovos, 2019), who argues that the carriers try to acquire undervalued vessels. In short, low 

secondhand vessel prices and high newbuild prices result in more acquisitions, probably due to undervalued 

carriers. Low newbuild vessel prices result in fewer acquisitions while the market share is still expanding, 

which indicates that the carriers are buying new vessels instead of consolidating through mergers and 

acquisition. The table below offers a short summary to clarify the relationship. 
 

Table 11 

Newbuilding and secondhand vessel price impact on market consolidation 

 Note: Own construction 

A high secondhand vessel price equals fewer acquisitions, but an increase in market share, indicating that the 

carriers are buying new vessels instead. An increase of newbuild vessel prices results in an increase in 

acquisitions. The relationship between acquisitions and market share seems to be inversely correlated, 

suggesting that the carriers are expanding, regardless of the price. The price only dictates if the expansion is 

through acquisitions or newbuildings.  

 

Variable Transaction volume Market Share 
Newbuilding Price, Increase + - 
Newbuilding Price, Decrease - + 
Secondhand Price, Increase - + 
Secondhand Price, Decrease + - 
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4.2.1.16 Alliance memberships 
The strategic shipping alliance has been extensively studied by other authors, and were, in past studies, 

generally found to influence alliance members to merge. Merk et al. (2018) and Sheppard & Seidman (2001) 

argues that the merger was a natural next step following an alliance membership since the carriers naturally 

would want to continue experiencing the benefits which the alliance memberships offer. However, the results 

from the regression models do not support these findings. Instead, they disagree. When looking at the entire 

industry in the initial regressions, the alliance memberships seem to reduce the transaction volume the 

following year. However, it might be a bit unfair to study the entire industry, since the alliance members 

generally pertain to the largest ten or twenty carriers. Especially because the transactions included all carriers 

and not just the largest, it might be unfair to conclude that the memberships did not cause consolidation among 

just them. Therefore, the top twenty market share was added as a dependent variable. However, the market 

share of the twenty largest carriers was investigated with regards to alliance memberships, and there seemed 

to be no indication of alliance memberships causing market consolidation. In fact, Model 4d found that a 

negative relationship between the market share of the twenty largest carriers and the alliance memberships, 

and that at a statistically significant 0.01 confidence level. All else equal, a one percent increase of alliance 

memberships equals a 0.23% decrease in the market share of the largest carriers. These findings directly 

contradict the findings of Merk et al. (2018) and Sheppard & Seidman (2001). These findings indicate that the 

alliances might not have as large an impact as expected. This might be because the carriers are offering higher 

vessel utility and optimization of operations. These are almost the same synergies as a merger or acquisition 

offers, eliminating the necessity to consolidate.  

4.2.1.17 Bunker cost 
Notteboom & Vernimmen (2009) argued that operational cost plays a large role in the shipping 

industry, and this cost has in academia generally been represented by the bunker cost (see Alexandrou et al., 

2014; Malchow, 2017; Sanders et al., 2013; Timo et al., 2014). In addition, Kristiansen & Carlsen (2020) found 

that the carriers are unable to pass on the rising bunker cost to consumers. Hence, an increase in bunker cost 

would naturally result in a decrease in earnings. Supporting this view, Carnarius (2017) argues that when 

bunker prices increase, the carriers will naturally seek to lower other operating costs, reach some sort of 

economies of scale and increase their negotiation power to stay competitive and solvent. Furthermore, research 

of maritime mergers by Alexandrou et al. (2014) suggests that this lowering of operating cost could occur 

through mergers and acquisitions. These studies heavily imply that with an increase of bunker cost, we should 

see more consolidations taking place. The carriers are forced to consolidate since their operating costs remain 

one of the only areas they can compete, and the bunker expenses represent upwards of 50% of this cost (Boston 

Consulting Group, 2013, as cited in Sanders et al., 2013). The findings of this paper seem to confirm these 

statements. In the initial regressions, where only the shipping-specific factors were regressed, the bunker price 

had a relatively large impact on both transaction volume and market share among the largest carriers. In these 
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regressions, an increase in bunker cost of $100 per mt. indicated a 1.4% decrease in market share among the 

twenty largest carriers at a 0.01 confidence level. However, when controlling for additional variables in the 

final regressions, this influence on market share completely disappeared. In the final regression, however, the 

bunker costs were still found to impact the transaction volume. At a 0.01 confidence level, an increase in 

bunker cost was found to equal an increase in the transaction volume two years later, fully supporting the 

findings of the above studies. In monetary terms, this means that a $100 increase in bunker price in 2015 would 

equal an approximately $115m increase in transaction volume in 2017. The assumption is that an increase in 

bunker cost equals more transactions, as a way to reduce operating expenses.   

However, when looking at the year prior deal announcement, the table is turned. Now, an increase in 

bunker cost resulted in a decrease of deal volume the following year, all else equal. Given that the bunker cost 

is a relatively short-term expense, the bunker cost two years prior cannot be expected to influence merger 

decisions two years down the road. Therefore, the bunker cost one-year prior deal announcement should be 

most indicative of the relationship. Here, an increase of the bunker price equals a decrease in transactions. This 

finding does not back the findings of above studies. It does, however, support the findings of Kristiansen & 

Carlsen (2020), namely that the carriers are unable to pass on the expenses to their customers, and Notteboom 

& Vernimmen (2009) who state that the current bunker surcharges is not enough to cover increasing fuel cost. 

Instead, it is assumed that the increasing bunker cost will hurt the financial health of the carriers, preventing 

them from undertaking expensive takeovers the following year.     

4.2.1.18 Vessel earnings and chartering expenses 
With financial performance is here meant vessel earnings and chartering expenses. Firm-specific 

financial items will be discussed in a following section. It was assumed earlier that expensive vessel chartering 

costs would motivate the carriers to acquire vessels through different routes, possibly through mergers and 

acquisitions, resulting in more market consolidation. According to PwC (2019, as cited in Vovos, 2019), high 

time charter rates motivate carriers to merge with smaller carriers with less access to capital, and Vineyard 

(2018) argues that low profitability is the reason for reduced carrier competition through mergers. In addition, 

Vovos (2019) argues that time charters are a deciding factor in shipping mergers and acquisitions. This 

indicates that the mergers take place as a means of acquiring vessels when leasing the vessels is too expensive. 

To test these statements, the average vessel earnings and time charter rates were included in the regressions. 

All regressions find a statistically significant negative relationship at the 0.01-level between average vessel 

earnings and the market share of the twenty largest carriers. In the final regression, a $1000 decrease in the 

average vessel earnings resulted in a market share increase of 1%, and vice versa. Likewise, a decrease in 

vessel earnings resulted in increased transaction volume, although the decrease in transaction volume is rather 

low. These results could contradict the findings of Vineyard (2018) and Greenwood & Hanson (2015), who 

argue that more earnings should equal more mergers. However, it does confirm that the carriers are 

consolidating in times with low profitability, possibly acquiring underperforming competitors, or simply 
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letting the smaller carriers go bankrupt. The fact that the market share increased with lower earnings further 

supports this finding. The time charter rate index fully supports the previous findings of Vovos (2019) and 

PwC (2019, as cited in Vovos, 2019). The regression results indicate, although only at a 0.10 confidence level, 

that an increase in the time charter rates would equal an increase in transaction volume the following year. The 

coefficient is rather economically significant. Should the time charter rate index increase by ten points, the 

transaction volume as a percentage of industry market capitalization is predicted to increase by 0.32%, or close 

to $600m in 2017. Likewise, the time charter index has an immense influence on the top twenty market share, 

where a ten-point index increase equals a 1.66% increase of the market share among the largest carriers, 

possible due to the insolvencies of smaller carriers. This also supports Song et al. (2019), who argue that firms 

in distress charter more vessels, and the findings of  PwC (2019, as cited in Vovos, 2019), that carriers merge 

with smaller carriers with less access to capital. The findings also support the view that when the vessel 

earnings are dropping, the carriers are forced to sell their owned vessels and instead turn to charted vessels, as 

Song et al. (2019) explored with the case of Hanjin. Furthermore, the results indicate that the smaller carriers 

are disappearing when the time charter rates increase, possibly due to financial difficulties. They might be 

absorbed by larger carriers, who have better access to capital.  

6.2.2. Equity market and macroeconomic trends 
Stopford (2009) and Alexandrou et al. (2014) argue that the global economy and trade volume are 

influencing factors in the shipping industry since the carriers are possibly trying to mitigate fluctuations by 

consolidating. Furthermore, Harford (2005) finds that mergers and acquisitions tend to follow industry-specific 

shocks. Some of these industry-specific shocks could be trade demand, as argued by Qiu & Zhou (2007). 

Alexandrou et al. (2014)’s study of maritime mergers finds that the carriers are likely to consolidate in times 

of economic downturn. In accordance with the research design of Abugri (2008), the MSCI World was used 

as a determinant of economic shocks. Using a similar reasoning, the MSCI Marine and port throughput were 

chosen to represent industry-specific shocks. The port throughput, as measured in TEU, was used to represent 

changing demands, which were argued to be a determining factor. In addition, the GDP was chosen to also 

represent macroeconomic developments, as seen by Drewry Maritime Advisors (2017). A series of variables 

from the UNCTAD and the International Monetary Fund were included to supplement these factors; the 

economic openness index, the trade openness indicator, and the balance of trade.  

4.2.1.19 World economy, trade volume and risk factors 
The port throughput was found to influence the deal volume at the 0.05-level significantly. Generally, 

an increase in port throughput signifies an increase in deal volume. The final regression finds that a one percent 

increase in throughput equals a 0.12% increase in deal volume relative to market capitalization, or close to 

$233m in 2017. Likewise, a one percent increase equals a 2.42% increase of market share among the largest 

carriers at a 0.01 confidence level. These results support the findings of the abovementioned studies, including 
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Harford (2005), that industry-specific shocks influence the market consolidation, and Stopford (2009), who 

argued that world demand was a large influencer. However, the GDP was found not to be a significant predictor 

of deal volume. While the initial regressions found a significant relationship, this significance disappeared 

when more variables were added. This does not mean that the variable is unimportant, rather, it indicates that 

the volume is better explained by other variables. Nonetheless, the GDP affects the market share. At a 0.01 

confidence level, a one percent increase in the global GDP equals a 1.35% decrease in the market share of the 

largest carriers. Since the market share is measured relative to the entire industry, and since the industry should 

be expected to grow as well in such a situation, the result could indicate that while the largest carriers are 

growing, the competing carriers who are not part of the top twenty are growing at a higher pace. This supports 

the findings of Bendall & Stent (2003), that the carriers are slow to respond to changing demands. Another 

macroeconomic trend was the economic openness index, which is a rank between 0 and 10, where 0 indicates 

perfect economic openness between countries. Unfortunately, this variable was not included in the final 

regressions due to too few observations. However, the initial regressions showed promising results, with a 

significant relationship at any significance level. Since the variable was only included in the initial regressions, 

making any conclusions on these results will not be accurate, as the predictive power of the initial regressions 

was rather low. The trade openness indicator from UNCTAD did not significantly influence the deal volume, 

although its influence on market share was significant at the 0.05-level. A one percent increase in trade 

openness indicates a 0.16% decrease in the market share of the largest carriers, suggesting more trade 

opportunities and lifted sanctions benefit the smaller carriers more than the twenty largest, probably due to 

trade lanes of the larger carriers being rather inflexible, and their capacity already booked months in advance 

by large customers, such as Nike, Wal-Mart, and Ikea (Schaumburg-Müller, Greve, & Hansen, 2007).   

4.2.1.20 Equity market 
Lastly, the MSCI World and MSCI Marine were investigated. The MSCI World was significant in 

positively influencing the deal volume at a 0.05-level. A one percent increase in MSCI World suggests that 

the deal volume relative to market share will increase by 0.01%, or close to $20m in 2017, which is not 

economically significant. The MSCI World and MSCI Marine seemingly have no influence on market share. 

However, the MSCI Marine has a much larger influence on deal volume than MSCI World, and is statistically 

significant for the current year, one year prior, and also two years prior to a deal announcement. Everything 

else being equal, when the stocks of the carriers perform well, the deal volume is expected to increase in the 

following year, even though the market capitalization is expected to increase as well. At a 0.01 significance 

level, a ten percent increase in MSCI Marine is expected to equal a 0.12% increase in deal volume the following 

year, close to $230m. Interestingly, however, is that this relationship is flipped when only measuring the 

current year. Now, a decrease in MSCI Marine equals an increase of the deal volume of roughly the same 

amount, with a confidence level of 0.01. This supports the findings of Alexandrou et al. (2014), who argued 

that the carriers would consolidate in times of economic downturn. The carriers might be happy to consolidate 
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to reduce operating expenses and avoid bankruptcies. An interpretation could also be that the competing 

carriers are undervalued, and that the acquirers can consolidate with a minimal financial burden.  

By and large, the above findings support prior research. The results confirm Stopford (2009) and 

Alexandrou et al. (2014), who found that the global economy influences market consolidation, and that the 

carriers consolidate in times of economic downturn. The results also confirm Qiu & Zhou (2007) and Harford 

(2005), that industry-specific shocks, such as changes to demand, cause market consolidation. The findings 

could suggest that the carriers are merging when times are rough in order to survive. The MSCI Marine index 

represents the largest carriers, including A.P.Møller-Mærsk, and when this index drops, the carriers merge the 

following year. The one year lag is realistic, since a merger takes some time to plan and negotiate. 

Macroeconomic variables generally have a larger impact on market share than on deal volume. While not 

contributing to the deal volume, the findings could suggest that the macroeconomic factors dictate how many 

market players are entering the market, and how many are exiting. The trade and economic openness indicators 

could also suggest that the smaller carrier tends to enter new emerging markets, while the larger carriers tend 

to stay on the larger and already well-established routes.  

6.2.3. Firm specific factors 
Besides shipping-specific factors, Jensen & Meckling (1976) argue that a series of firm-specifics factors 

motivate mergers and acquisitions. They find that the risk bankruptcy motivates the consolidation, probably 

because firms try to avoid insolvency by acquiring healthier firms in hopes of realizing synergies. To 

investigate bankruptcy risk, the Altman Z-score is generally used in research, and has likewise been included 

in this study. Alexandrou et al. (2014), Harford (2005), and Ravenscraft (1987) have also studied return on 

assets, and Alexandrou et al. (2014) find that the carriers tend to invest more in times of lesser financial 

performance. In addition, Lun et al. (2010) find that a larger fleet is the answer to low profitability, indicating 

that carriers should merge if they are less profitable. Furthermore, in an investigation of determinants of carrier 

investment decisions, Luo & Fan (2011) conclude that larger carriers tend to invest more.   

 To establish the influence of firm-specific financial factors, several financial items were investigated. 

When comparing the financial items between the acquirers and targets, some differences are immediately 

evident. For a start, the acquiring carriers tend to be almost twice the size of their targets. They have more than 

twice the assets, and higher revenue, EBITDA, EBIT, and net income. They also tend to have a larger return 

on assets, compared with the targets. From these findings, it can be concluded that the carriers are acquiring 

smaller competitors who are less profitable. However, to better draw a conclusion on the firm characteristics 

of the acquirers, they are compared with the overall shipping industry. To compare the carriers with the 

industry, they are matched based on their CUSIP code, which results in panel data for several acquirers. The 

results suggest that not only are the acquirers different from the targets, they are significantly different from 

their industry peers, both in terms of market capitalization and total assets, among others. Like the targets, the 
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industry peers tend to have less revenue, EBITDA, EBIT, and net income. Generally, the financial items of 

the industry tend to be similar to the targets, indicating that the targets are nearly average industry peers. 

However, when looking at the return on assets, both the target and acquirers perform worse compared with the 

industry. Table 11 below summarizes some of the findings. 
 

Table 12 

Comparison of select financial performance measures  

Variable (mean) Acquirer Target Industry 
Market Capitalization ($bn) 1.260 0.630 0.637 
Total Assets ($bn) 2.319 0.958 0.796 
Revenue ($bn) 1.689 0.716 0.641 
EBIT ($bn) 0.117 0.041 0.060 
ROA (%) 4.067 1.278 7.605 
EBIT Margin 6.927 5.726 9.360 
Altman Z-Score 6.023 6.585 10.203 

Note: Own construction. Consolidated based on calculations from the Results chapter.  
 

When looking at the Altman Z-score, the acquirers, and also the targets, tend to have a larger bankruptcy risk 

compared with the industry. These results indicate that when carriers are financially distressed, they are more 

likely to acquirer competing carriers. However, they are not acquiring the best performing competitors; rather, 

they are acquiring companies performing worse than themselves, possibly due to these companies having a 

lower valuation. These findings confirm the findings of Jensen & Meckling (1976) that the risk of bankruptcy 

motivates companies to merge. The findings also support Alexandrou et al. (2014), that the carriers are 

investing in times of lesser financial performance, as measured by their return on assets. The acquirers are 

typically the largest players in the market, further increasing the market consolidation, somewhat supporting 

the finding of Alexandrou et al. (2014), that the acquisitions outpace what is possible through organic growth. 

These findings are similar to Luo & Fan (2011) that the acquirers are larger than average. They might be 

motivated to reduce their bankruptcy risk, and it seems like the larger carriers are acquiring underperforming 

firms. The target’s EBIT margin is less than both the industry average and that of the acquirers. The acquirers 

might believe that they are able to increase the financial performance of the targets and create synergies by 

increasing the target’s EBIT margin. Bringing the target’s EBIT margin up to their level will be beneficial, 

even though it is still less than the industry average. This might explain why companies are willing to acquire 

underperforming carriers. It could also explain the shopping sprees of Maersk Line and Hapag-Lloyd, among 

others, who seem to acquire a new company every other year, although their own returns and EBIT margins 

are quite low. However, looking at the financial performance of the acquires three years prior, and three years 

after the transaction, they do not seem to be successful in their endeavor. They remain less profitable and closer 

to bankruptcy. The results indicate that the transactions only create short term financial benefits. The 

evaporation of synergies and subsequent worsening financial performance might motivate the large 
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unprofitable carriers who have enough money to acquire another company again and again after few years, 

continuing the acquisition cycle instead of focusing on and optimizing their own core operations.  

Nevertheless, the consolidation has brought some benefits which remain, and are difficult to monitor and 

measure quantitatively. For example, while several industries are facing difficult times following the COVID-

19 pandemic, the container industry is faring relatively better. For instance, SeaIntelligence finds that the 

industry has not seen significant decreases in freight rates nor lost $23bn, as was otherwise expected, and 

argues that the market consolidation which has taken place the last twenty years is to blame. The consolidation 

has prepared and enabled the carriers to soften the economic blows and control factors otherwise regarded as 

uncontrollable (SeaIntelligence, as cited in Raun, 2020b).  

6.1. Future Consolidation 
The models can be used to evaluate current variables to predict the consolidation one and two years 

ahead to estimate how the market will look in the future. This is extremely unprecise, and no final conclusions 

will be drawn in the following section. Nevertheless, I have chosen to keep this section since “an approximate 

answer to the right question is worth a great deal more than a precise answer to the wrong question” (John 

Tukey, as cited in Duremdes, 2019). 
 
 

Table 13 

Review of actual and predicted market consolidation, including outlook 

  2014 2015 2016A 2017A 2018A 2019E 2020E 
         

Deal Volume (%) Actual 3.112 3.361 4.319 0.979 12.069   
 Model 1d 2.663 2.724 2.803 1.760 9.514 11.379  
 Model 2d 2.275 3.638 4.265 2.360 10.818 7.508 1.954 
 Model 3d 1.495 2.419 2.541 1.372 10.872 N/A N/A 
         

Market Share (%) Actual 82.807 82.867 85.174 88.075 81.893   
 Model 4d 82.929 82.952 85.115 88.051 81.851 74.427  
         

 

 Note: Own construction, based on the above regressions 
 

The predicted future deal volume and market share using each model are listed in the table above. As 

is evident from the table, the deal volume is estimated to be relatively unchanged in 2019 compared with 2018. 

However, 2020 is expected to see fewer deals than in the previous five years. The market share of the twenty 

largest carriers are expected to decrease in 2019. Unfortunately, the exact figure cannot yet be determined, as 

the annual market review is published in October 2020. However, a report by Alphaliner (as cited in Marketit, 

2019) estimates that the market share of the ten largest carriers by mid-2019 was 87.9%,  indicating the Model 

4d does not serve to predict future movement.  

Nevertheless, to gain an understanding of future market consolidation, a series of simulations were  

produced. Using Monte Carlo with drift, a total of 3,780 simulations of each 17 explanatory variables are 
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constructed, resulting in 64,260 simulations for the period 2020-2023 using the approach suggested by Harper 

(2019). The reason for the many simulations is due to seeking enough data to analyze precisely. The 

development of each variable is based on the value one period prior, also termed normal distributed Brownian 

movement. The market consolidation as relative to the market capitalization is predicted and illustrated in 

Figure 13 below using the simulated explanatory variables. Table 13 lists the possible future market 

consolidation as measured by market share. Indicated by the 64,260 simulations, the market share of the largest 

carriers is predicted to decrease slightly in the future, while the deal volume to market capitalization is 

predicted to increase. Given the uncertainty in the market and the fact that several of the 17 explanatory 

variables are quite volatile, predictions of market consolidation seem rather unprecise, supporting the notion 

that the market is extremely difficult to forecast. For instance, unpredictable effects such as the COVID-19 

pandemic increased the idle fleet by 8.8% (Larsen, 2020). Nonetheless, these models could enable carriers to 

predict possible future outcomes within an reasonable confidence interval. 
 

Figure 14 

Simulation of possible market consolidation, Model 1d 

 
Note: Author’s representation 

 
 

Table 14 

Simulated possible market consolidation, Model 4d 

  2016A 2017A 2018A 2019E 2020E 2021E 2022E 
         

Market Share(%) Actual 85.174 88.075 81.893     
 Model 4d 85.115 88.051 81.851 74.427    
         
         

Simulation 3rd Quartile     77.186 77.968 78.609 
of Median     71.247 65.189 60.919 
Model 4d 1st Quartile     62.791 44.424 40.132 
         
         

Note: Own construction 
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Chapter 7 
 

Conclusion 
The container shipping industry has seen significant consolidation in recent years. The market players 

have grown even larger, and the five largest carriers now account for a majority of the container capacity 

shipped worldwide, and the twenty largest almost ninety percent. The industry has likewise seen an increase 

in mergers and acquisitions, and the industry leaders are seemingly growing at a faster rate than what organic 

growth allows for. No consensus in the research of maritime economics exists, and determinants have not 

clearly been defined. Therefore, the focus of the thesis has been to examine possible determinants and quantify 

their influence on market consolidation, as represented by mergers and acquisitions activity and developments 

in the market share of the largest carriers, to better understand when and why the carriers are consolidating. 

Deductive reasoning has been used to answer the research question, starting out with a review of existing 

literature on the topic. The review served to form the necessary reasoning to select possible determinants for 

further investigation in a series of multiple regression analyses. The reasoning is needed to decide upon which 

explanatory variables to include. In total, the final regression analysis includes 17 explanatory variables, 

divided into three categories: shipping-specific factors, equity market, and macroeconomic trends. 

Furthermore, the models include four variations of the dependent variable, in order to analyze the effect on the 

year of the deal announcement, one- and two-years prior to a deal announcement, and their effect on the market 

share of the largest carriers. As the data spans several years, the dependent variable is standardized as a ratio 

in regard to the industry market capitalization to ensure the comparability of the results.  

The analysis is based on extensive quantitative data, including 856 mergers and acquisitions split 

between 562 companies for the period 1986 to 2019 from the Thomson SDC database, and financial data on 

2,478 unique industry companies, representing 67,041 firm year observations. A series of restrictions are 

imposed on the databases to ensure the result is reliable and of high quality. The data is supplemented with 

explanatory variables available through well-renowned databases, including the United Nations, the 

International Monetary Fund, and the European Commission’s Joint Research Centre. The final models end 

up with relatively large adjusted predictive powers of 81.1%, 78.4%, and 87.0%, and have a F-statistic 

significant at any significance level, indicating that the chosen explanatory variables and chosen research 

design are great at explaining the market consolidation, and that the model has significant statistical power. 
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The robustness test shows signs of positive serial correlation through the use of a Durbin-Watson test. The 

serial correlation and possible heteroskedasticity are accounted for by using Newey-West adjusted standard 

errors. The resulting regressions show no significant difference from the already reported results, indicating 

that no further adjustments are needed. To further quantify firm-specific financial factors, the financial items 

are divided into seven periods, from three years prior to three years after a deal announcement. However, 

looking at the years before and after a transaction, the results indicate that the carriers are no better off. Again, 

this finding is of use to carriers, as it finds that synergies will eventually evaporate, forcing the carrier to 

undertake another acquisition. 

The study finds that the newbuild and secondhand vessel prices especially influence market 

consolidation. The carriers seek to expand their fleet, and the price of vessels dictates if the expansion takes 

place using newbuild vessels or through the acquisition of competing carriers. When the price of a newbuild 

vessel is high, the carriers seem to acquire competitors instead, to gain control of their fleet. The carriers are 

especially keen on expanding their fleet and consolidating when the freight rate is large, possibly to capture 

the higher earnings which follows a rate hike. Has the average vessel earnings been low for a period, the 

smaller carriers seem to suffer. Possible due to poor financial health, they are being acquired by companies 

with better access to capital. This is also indicated by the time charter rates, which, in the study, represent 

financial distress. Again, when the industry experiences financial difficulties, the carriers tend to consolidate. 

This is possible due to higher bankruptcy risk and industry-specific shocks, including a large change in 

demand, a low operating margin, and a low return on assets. The extremely low operating margin, and the 

difference between acquirers, targets and the industry, suggests that carriers are acquiring worse-performing 

peers to elevate the target’s operating margin to their level, create synergies, increase their return on assets, 

and reduce their bankruptcy risk. Nevertheless, the acquisition does not seem to bring significant benefits to 

the acquirer. In addition, the carriers are consolidating following years with large equity returns as measured 

by the MSCI Marine index. The results further imply that carriers are consolidating if they did not order enough 

vessels to meet demand and to utilize their existing fleet better to prevent idle capacity. From a carrier 

perspective, a low orderbook could indicate fierce competition the following year, as several market players 

are probably trying to acquire underperforming carriers. Interestingly, the alliances do not seem to influence 

market consolidation at all, conflicting all existing research on the topic and opens up for an area of future 

study. For the remaining explanatory variables, the results are similar to existing research; carriers are 

consolidating to prevent insolvencies, prepare for future financial distress, capture higher earnings, create 

synergies, optimize their operations, and finally, because they can and because it is cheaper. 

The thesis finally contributes to existing research and is of interest to carriers by precisely determining 

and quantifying by how much, when, and to which extent each of the determinants influence the market 

consolidation. The study enables carriers to better understand when competitors might consolidate, which is 

of use from a game theory perspective, and can be used as a tool when performing market research. 
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Furthermore, the findings enable carriers to realize that synergies evaporate, if they even materialize, and 

analyze the current market conditions and potential contestants when seeking to acquire another company. The 

thesis reduces the gap between academia and the industry, a gap which was exposed by Yin & Shi (2018), who 

found that most studies tend to focus on product and tanker markets, while the thesis instead chose to 

investigate the container industry. An even more complete picture awaits further research.  
 

7.1. Further research 
The thesis contributes to existing research in a general sense by increasing the understanding of 

consolidation determinants. Further research is needed to segregate the analysis into the shipping-specific 

sectors, as indicated by their four-digit SIC codes, as not all sectors might produce the same results. This is 

indicated by the different average deal size for each shipping sector. The research should focus on sector-

specific variables, such as individual trade lane supply and demand, as some lanes were completely served by 

alliance members. In addition, sanctions and economic openness, among others, affect trades dissimilarly, and 

the model could be fine-tuned to only focus on specific trade lanes, as each lane have a different share of 

alliance members and different supply and demand. Furthermore, the investigation of the acquirer and target 

financial items, including the period leading up to and following the deal announcement, warrants further 

research. The implication that carriers are purchasing underperforming competitors could be investigated, as 

could management behavior. The implication of strategic alliances on the market consolidation among the 

alliance members, exclusively, requires further research, as the thesis chooses to focus on the entire industry 

and carriers classified as acquiring firms.  

Further research could focus only on the alliance members and investigate how they have consolidated 

since its introduction in 1996. Given the increased regulation on bunkers, for instance, the introduction of 

IMO2020, which requires the carriers to purchase expensive low-sulfur bunkers from 2020, could be included 

in the model, as could other risk factors besides trade and economic openness. For instance, the COVID-19 

pandemic severely damaged supply chains, delayed newbuild vessels with upwards a year, and increased the 

idle fleet by more than eight percent. Such risk is not included in the model, but likely affects future market 

consolidation. The cyclicality of the explanatory variables could be further explored. Lastly, could the 

investment managers simply choose to purchase the worse performing competitor because it is cheaper? Or, 

is there a method to the madness, such as seeking to increase their operating margin because of shareholder 

pressure to perform better. This could be because they themselves are performing worse than the overall 

market, or because they are close to bankruptcy and cannot afford any better. In conclusion, the thesis has 

shown that the multiple regression models are appropriate when investigating carrier consolidation, and the 

selected explanatory variables produce models with large predictive capabilities.  
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Appendix A 

Influence of Vessel Size and Capacity Utilization on Cost per TEU 

 

For instance, a fully utilized 14.000 TEU vessel will have a cost of 100 per TEU, while a 21.000 TEU 

vessel will have 89 because of economic of scale.  

 

 Vessel size 

Utilization (%) 14,000 TEU (%) 16,000 TEU (%) 18,000 TEU (%) 21,000 TEU (%) 
100 100 97 91 89 
95 105 101 96 94 
90 110 106 101 98 
85 117 112 106 103 
80 123 119 112 109 
75 131 126 119 116 

Note: Recreated based on DNV-GL (2014, as cited in Malchow, 2017) 
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Appendix B 

Cubic Spline Interpolation 

 

“start with n quarterly [annual or monthly] data points. That means we have n-1 spaces between them. 

Across each space, we draw a unique 3rd-degree (or “cubic”) polynomial connecting the two points. 

This is called a “piecewise polynomial” function. To make sure our connecting lines form a smooth 

line, we force all our first and second derivatives to be continuous; that is, at each connecting point we 

make them equal to the derivative on either side. When all these requirements are met, we have a (4n-

4) x (4n-4) linear system that can be solved for the coefficients of all n-1 cubic polynomials. Once we 

have these n-1 piecewise polynomials, we can plug in x values for whatever time intervals we want; 

monthly, weekly or even daily. The polynomials will give us a pretty good interpolation between our 

known quarterly data points.” (Columbia Economics L.L.C, 2020, p.1) 

 

All of below description is directly copied from Li et al. (2001) and Young & Mohlenkamp (2018), as cited by 

Wikiversity (2020, p.1). 
 

Definition 

 

Boundary Conditions 
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Appendix C 

Market Share of the Twenty Largest Carriers, Historical 

 

 
2018    2017   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 15.3  1 Maersk 16.0 
2 MSC 12.3  2 MSC 14.6 
3 CMA CGM 10.1  3 CMA CGM 11.1 
4 COSCO 7.8  4 COSCO 8.0 
5 Hapag-Lloyd 6.1  5 Hapag-Lloyd 5.2 
6 ONE 6.1  6 Evergreen 5.0 
7 Evergreen 4.4  7 OOCL 3.3 
8 OOCL 2.7  8 Hamburg Sud 3.0 
9 Yang Ming 2.4  9 Yang Ming 2.9 
10 Pacific International Line 1.6  10 UASC 2.7 
11 Zim Integrated Shipping Services 1.6  11 NYK 2.7 
12 Hyundai Merchant Marine 1.5  12 Mitsui 2.6 
13 Wan Hai Lines 1.0  13 Hyundai Merchant Marine 2.3 
14 X-Press Feeders 0.5  14 K Line 1.8 
15 Republic of Korea Marine Transport Company 0.5  15 Pacific International Line 1.8 
16 Islamic Republic of Iran Shipping Lines 0.4  16 Zim Integrated Shipping Services 1.5 
17 Shandong 0.4  17 Wan Hai Lines 1.2 
18 SM Line 0.3  18 X-Press Feeders 0.7 
19 Arkas Line  0.3  19 Republic of Korea Marine Transport Company 0.7 
20 TS Lines 0.3  20 Shandong 0.5 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 

 

 
2016    2015   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 15.1  1 Maersk 13.5 
2 MSC 13.4  2 MSC 13.2 
3 CMA CGM 9.2  3 CMA CGM 8.0 
4 COSCO 7.8  4 Evergreen 5.1 
5 Hapag-Lloyd 4.8  5 COSCO 4.6 
6 Evergreen 4.7  6 China Shipping 4.0 
7 Hamburg Sud 3.3  7 Hapag-Lloyd 3.9 
8 Hanjin 3.1  8 Hanjin 3.4 
9 OOCL 3.0  9 Mitsui 3.2 
10 NOL 2.8  10 APL 2.9 
11 Mitsui 2.7  11 OOCL 2.8 
12 Yang Ming 2.6  12 Hamburg Sud 2.7 
13 UASC 2.6  13 NYK 2.6 
14 NYK 2.5  14 Yang Ming 2.6 
15 Hyundai Merchant Marine 2.0  15 Hyundai Merchant Marine 2.1 
16 K Line 1.9  16 K Line 2.1 
17 Zim Integrated Shipping Services 1.7  17 Pacific International Line 2.0 
18 Pacific International Line 1.7  18 UASC 2.0 
19 Wan Hai Lines 1.3  19 Zim Integrated Shipping Services 1.6 
20 X-Press Feeders 0.7  20 CSAV 1.3 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
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2014    2013   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 MSC 13.1  1 Maersk 13.4 
2 Maersk 12.6  2 MSC 12.9 
3 CMA CGM 7.6  3 CMA CGM 7.2 
4 Evergreen 5.5  4 COSCO 4.5 
5 COSCO 4.4  5 Evergreen 4.4 
6 Hapag-Lloyd 3.8  6 Hapag-Lloyd 4.0 
7 China Shipping 3.8  7 APL 3.6 
8 Hanjin 3.4  8 CSCL 3.5 
9 APL 3.2  9 Hanjin 3.5 
10 UASC 3.1  10 MOL 3.2 
11 Mitsui 3.1  11 OOCL 2.8 
12 Yang Ming 2.8  12 NYK 2.5 
13 Hamburg Sud 2.7  13 Hamburg Sud 2.4 
14 OOCL 2.6  14 HMM 2.3 
15 NYK 2.5  15 Yang Ming 2.3 
16 Hyundai Merchant Marine 2.0  16 K Line 2.1 
17 K Line 1.9  17 Zim Integrated Shipping Services 1.8 
18 Pacific International Line 1.8  18 UASC 1.6 
19 CSAV 1.6  19 CSAV 1.6 
20 Zim Integrated Shipping Services 1.5  20 Pacific International Line 1.5 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
 

 

 
2012    2011   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 11.8  1 Maersk 11.2 
2 MSC 11.3  2 MSC 10.8 
3 CMA CGM 6.5  3 CMA CGM 6.6 
4 APL 3.4  4 Evergreen 3.7 
5 COSCO 3.5  5 APL 3.6 
6 Evergreen 3.2  6 COSCO 3.5 
7 Hapag-Lloyd 3.6  7 Hapag-Lloyd 3.4 
8 CSCL 3.1  8 CSCL 2.8 
9 Hanjin 2.8  9 Hanjin 2.8 
10 MOL 2.5  10 CSAV 2.4 
11 OOCL 2.2  11 OOCL 2.3 
12 Zim Integrated Shipping Services 1.7  12 MPL 2.2 
13 HMM 1.8  13 NYK 2.2 
14 NYK 2.1  14 K Line 2.1 
15 Yang Ming 1.9  15 Hamburg Sud 2.1 
16 Hamburg Sud 2.1  16 Yang Ming 2.0 
17 K Line 1.9  17 HMM 1.8 
18 CSAV 1.9  18 Zim Integrated Shipping Services 1.7 
19 Pacific International Line 1.3  19 Pacific International Line 1.5 
20 Wan Hai Lines 1.0  20 UASC 1.1 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
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2010    2009   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 11.7  1 Maersk 12.1 
2 MSC 10.1  2 MSC 10.5 
3 CMA CGM 6.3  3 CMA CGM 6.0 
4 Evergreen 4.0  4 Evergreen 4.4 
5 APL 3.5  5 Hapag-Lloyd 3.5 
6 COSCO 3.3  6 COSCO 3.4 
7 Hapag-Lloyd 3.1  7 APL 3.3 
8 CSCL 3.1  8 CSCL 3.0 
9 Hanjin 2.7  9 MOL 2.7 
10 NYK 2.4  10 Hanjin 2.6 
11 MPL 2.3  11 OOCL 2.5 
12 K Line 2.2  12 NYK 2.5 
13 Yang Ming 2.1  13 Yang Ming 2.2 
14 OOCL 1.9  14 K Line 2.2 
15 Hamburg Sud 1.9  15 HMM 1.8 
16 HMM 1.7  16 Hamburg Sud 1.8 
17 Zim Integrated Shipping Services 1.4  17 Zim Integrated Shipping Services 1.8 
18 CSAV 1.3  18 UASC 1.1 
19 UASC 1.2  19 Pacific International Line 1.0 
20 Pacific International Line 1.2  20 CSAV 1.0 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 

 

 
2008    2006   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 12.9  1 Maersk 13.4 
2 MSC 9.5  2 MSC 8.7 
3 CMA CGM 5.5  3 CMA CGM 4.4 
4 Evergreen 4.9  4 Hapag-Lloyd 3.9 
5 Hapag-Lloyd 3.9  5 COSCO 3.3 
6 COSCO 3.4  6 CSCL 3.3 
7 CSCL 3.3  7 Evergreen 3.2 
8 APL 3.1  8 APL 2.9 
9 OOCL 2.8  9 Hanjin 3.2 
10 NYK 2.6  10 NYK 2.4 
11 MOL 2.6  11 MOL 2.4 
12 Hanjin 2.5  12 OOCL 2.3 
13 K Line 2.3  13 K Line 2.3 
14 Yang Ming 2.2  14 Yang Ming 2.0 
15 Zim Integrated Shipping Services 1.9  15 Zim Integrated Shipping Services 1.7 
16 Hamburg Sud 1.6  16 Hamburg Sud 1.4 
17 HMM 1.5  17 HMM 1.3 
18 Pacific International Line 1.1  18 Pacific International Line 1.0 
19 Wan Hai Lines 1.0  19 CSAV 1.0 
20 CSAV 0.9  20 Wan Hai Lines 1.0 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
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2005    2004   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 10.8  1 Maersk 10.2 
2 MSC 7.6  2 MSC 7.0 
3 P&O Nedlloyd 5.2  3 Evergreen 5.0 
4 Evergreen 4.8  4 P&O Nedlloyd 4.8 
5 CMA CGM 4.6  5 CMA CGM 4.2 
6 NOL/APL 3.5  6 NOL/APL 3.3 
7 China Shipping 3.3  7 Hanjin 3.2 
8 COSCO 3.2  8 NYK 3.0 
9 Hanjin 3.2  9 COSCO 2.9 
10 NYK 3.1  10 China Shipping 2.7 
11 OOCL 2.5  11 OOCL 2.5 
12 CSAV 2.5  12 MOL 2.4 
13 MOL 2.4  13 Zim Integrated Shipping Services 2.2 
14 K Line 2.4  14 CP Ships 2.2 
15 Hapag-Lloyd 2.3  15 K Line 2.2 
16 Zim Integrated Shipping Services 2.2  16 CSAV 2.2 
17 Hamburg Sud 2.0  17 Hapag-Lloyd 2.1 
18 Yang Ming 2.0  18 Yang Ming 1.9 
19 CP Ships 1.9  19 Hyundai   1.6 
20 Hyundai   1.5  20 Hamburg Sud 1.5 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 

 
2003    2002   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 10.6  1 Maersk 10.0 
2 MSC 6.2  2 MSC 5.4 
3 Evergreen 5.3  3 P&O Nedlloyd 5.3 
4 P&O Nedlloyd 5.0  4 Evergreen 5.2 
5 CMA CGM 3.6  5 Hanjin 3.9 
6 Hanjin 3.5  6 COSCO 3.3 
7 COSCO 3.3  7 NOL/APL 3.0 
8 NOL/APL 3.3  8 CMA CGM 2.9 
9 NYK 2.8  9 MOL 2.4 
10 MOL 2.7  10 CP Ships 2.4 
11 CP Ships 2.4  11 NYK 2.3 
12 K Line 2.2  12 K Line 2.2 
13 OOCL 2.2  13 Zim Integrated Shipping Services 2.1 
14 Zim Integrated Shipping Services 2.1  14 OOCL 2.0 
15 Hapag-Lloyd 1.9  15 China Shipping 1.9 
16 Yang Ming 1.8  16 Hapag-Lloyd 1.8 
17 China Shipping 1.7  17 Hyundai   1.6 
18 Hyundai   1.6  18 Yang Ming 1.6 
19 CSAV 1.5  19 Pacific International Line 1.3 
20 Pacific International Line 1.3  20 CSAV 1.2 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
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2001    2000   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 10.4  1 Maersk 12.1 
2 P&O Nedlloyd 5.2  2 Evergreen 6.6 
3 Evergreen 4.9  3 P&O Nedlloyd 5.6 
4 Hanjin 3.9  4 Hanjin 5.2 
5 MSC 3.7  5 MSC 4.7 
6 NOL/APL 3.4  6 COSCO 4.0 
7 COSCO 3.1  7 NOL/APL 3.8 
8 NYK 2.6  8 NYK 3.1 
9 CP Ships 2.2  9 CMA CGM 2.8 
10 CMA CGM 2.1  10 CP Ships 2.8 
11 MOL 2.1  11 Zim Integrated Shipping Services 2.5 
12 K Line 2.0  12 MOL 2.3 
13 Zim Integrated Shipping Services 2.0  13 K Line 2.2 
14 OOCL 1.9  14 Hyundai   2.1 
15 Hapag-Lloyd 1.7  15 OOCL 2.1 
16 Yang Ming 1.7  16 Yang Ming 1.9 
17 China Shipping 1.7  17 Hapag-Lloyd 1.8 
18 Hyundai   1.6  18 UASC 1.2 
19 CSAV 1.5  19 CSAV 1.1 
20 Hamburg Sud 1.2  20 Cho Yang 1.0 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 

 
1999    1998   
Rank Carrier Share (%)  Rank Carrier Share (%) 

       

1 Maersk 6.0  1 Maersk 6.4 
2 Evergreen 4.8  2 Evergreen 6.3 
3 P&O Nedlloyd 4.3  3 P&O Nedlloyd 6.1 
4 MSC 3.8  4 SeaLand 5.9 
5 Hanjin 3.7  5 COSCO 5.6 
6 SeaLand 3.6  6 Hanjin 4.8 
7 COSCO 3.5  7 MSC 4.2 
8 NOL/APL 3.5  8 Mitsui 3.2 
9 NYK 2.8  9 NYK 3.5 
10 Mitsui 2.3  10 Hyundai   3.1 
11 Hyundai   2.0  11 Zim Integrated Shipping Services 2.7 
12 Marine 1.9  12 Yang Ming 2.6 
13 Zim Integrated Shipping Services 1.8  13 CMA CGM 2.5 
14 CP Ships 1.6  14 OOCL 2.4 
15 CMA CGM 1.6  15 NOL/APL 2.4 
16 Hapag-Lloyd 1.6  16 Cp Ships 2.3 
17 OOCL 1.6  17 K Line 2.3 
18 K Line 1.4  18 APL 2.2 
19 Yang Ming 1.0  19 Hapag-Lloyd 2.0 
20 UASC 1.0  20 Cho Yang 1.5 

       

Note: Author’s representation. Based on data from Review of Maritime Transportation, UNCTAD (1999-2018). 
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Pearson Correlation, P-Values 

 

 

 

 

 

 

 

 

Significance level Specification 
p > 0.05 Not significant 
p ≤	0.05 Significant 
p ≤	0.01 Very significant 
p ≤	0.001 Highly significant 

 
Note: Author’s calculations 
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Note: Author’s calculations 
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