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Abstract  
 

This thesis constitutes a research and estimation of the mobility of the top 50 world port 

rankings, for a time horizon of 16 years (2002-2017). However, our study focuses on the 

mobility differences between two sub-periods, 2002-2009 and 2010-2017. Any ranking 

conditions displayed in this assignment refer solely to the containerized trade, since data 

collection and credibility are more feasible through the twenty-foot equivalent measurement 

units (TEU). Through application of the Markov Chain model and various mobility indices, we 

notice higher mobility (lower persistence) in the first era. Lower persistence is documented in 

inferior ranking positions as well, compared to higher ones. Additionally, higher probability for 

ranking deteriorations, in comparison to ranking improvements, is shown for both sub-periods. A 

supplementary goal of this thesis is the consideration of possible factors determining the overall 

ranking positions acquired during the data collection process. Few of the variables were proven 

significant, while others do not affect the port rankings considerably. 
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of containerized cargo. That is one reason among others, why the researches focused on 

container ports, trying to measure their competiveness through the empirical method of AHP.  

AHP was introduced by Saaty in 1980 and is a process of decision making and ranking priorities. 

What makes it even more useful is the fact that both tangible (quantifiable) and intangible 

criteria can be introduced in the model in order to make simple pairwise comparisons and extract 

any results. The methodology can be compressed in three simple steps: 1) Establishing decision-

making hierarchy, 2) Determining weights on criteria and alternatives and 3) Evaluating overall 

ranking of alternatives. The ultimate goal is set at top level, that is what needs to be measured. In 

this research case was the port competitiveness. After the goal is located, the criteria in order to 

make our choice are being presented and last are the various alternatives which are linked to the 

above criteria and to the overall goal. Further to this process, the pairwise comparisons are done 

in order to conclude to the most decisive and conclusive criteria. A few mathematical equations 

take place in order to provide the necessary weights to these criteria. The final step is the 

assessment of the above process to decide the ranking. 

There are plenty of other relevant case studies. Just to mention a few more, there is the most 

recent case of West African ports by (Ismael, 2015) in which port competitiveness is being 

measured, based on stakeholders perspective (Maria Rosa Pires da Cruz, 2013). This is probably 

the most well-known and commonly used model because of its simplicity and adaptability in 

every aspect of managerial and strategic implications. 

Another well-known model is the data envelopment analysis (DEA) which is used to measure the 

performance efficiency of some entities. These entities in the model are called Decision Making 

Units or DMU. Basically, the previous known alternatives in the AHP model are now called 

Decision Making Units. It was introduced by Charnes, Cooper and Rhodes in 1978. DEA is a 

linear programming model, expressed as the ratio of the outputs to inputs. The desired goal is to 

attain maximum output and minimum input and the best score assigned to the most DEA models 

is the score of unity to the efficiency, meaning that the best DMU or alternative is selected in 

respect to other inefficient DMUs. A port will be more competitive when it presents greater 

relative effectiveness, which in terms derives from the chosen relative factors. The DEA model 

evaluates the effectiveness and the individual factors-DMUs and concludes to which of these 

factors is more suitable and appropriate. (C. Daofang, 2015) 
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Going further to the use of various models, there is also the DEMATEL model or decision 

making trial and evaluation laboratory model. DEMATEL basically functions as the AHP system 

with one basic difference, though. At the AHP the criteria assumed to be independent while this 

method identifies the interdependence of the criteria, thus it is essential to consider the direct 

relation of the chosen criteria. At the research of Min-Ho Ha and Zaili Yang, the comparative 

analysis of port performance indicators: Independency and interdependency was investigated 

with the use of AHP for the independency and the use of DEMATEL and ANP (analytic network 

process) for the interdependency (Yang, 2017). Such port performance matters present a multiple 

criteria decision making (MCDM) issue in nature, which means that these are problems that 

involve multiple criteria of both quantitative and qualitative features because they involve 

various interplays and interdependences within a cluster and between clusters at the same level 

or different levels. Therefore, it is essential to figure out the cause-effect relationship between the 

criteria. 

As a last comment on these models and the many more that exist, the general use of non-

quantifiable features in such researches brings the need of such models, capable of incorporating 

all kinds of data and presenting a well-established result. 

Methodology - Data 
 

Before moving on to the description of the methodology, let us briefly demonstrate the pathway 

from data collection to data utilization and retrieval of any results. Initially, all of the ports in our 

disposal were corresponded to a specific ID number. Our data arsenal was the rankings of the top 

50 world ports, portrayed continuously from the year 2002 to 2017, with each port expressed by 

its ID number. Rankings were displayed with numbers from 1 (for first position) to 50 (for last 

position). However, two more ranking positions were eventually added after rank 50, in order to 

successfully depict the new entries and exits in our top 50 port list. Thus, rank 51 contains any 

exits from the system, while rank 52 any new entries. These data were exploited with the use of 

STATA in order to estimate a transition probability matrix, the main tool for studying the 

persistence of the system. Thereafter, MATLAB platform was utilized to accommodate further 

calculations for various mobility indices, which will be minutely explained later on. 
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Preliminary analysis 
The core of the analysis will be the estimation of the mobility properties of the data collected. 

The data used refer to the world port rankings for a 16-year time period, from 2002 to 2017 and 

include the top 50 ports worldwide, concerning only the containerized trade in those ports. The 

final goal is to compare these properties across two sub-periods, which constitute the whole time 

span of the data. The milestone used to separate the initial time lapse into two periods was the 

global economic crisis of 2008, but in order to split the time horizon almost evenly, it was 

decided to take as reference point the next year of 2009, which also has plenty to provide 

regarding the recession in the shipping industry, the port economics and the economy in general. 

Thus, the two time periods to be compared in terms of persistence are 2002-2009 and 2010-2017.  

From the construction of a transition probability matrix, important information can be extracted 

from its main diagonal. It denotes the probability that the ranking of a port remains the same 

between two successive periods. In terms of Markov chain terminology, this property is usually 

referred as "persistence". Thus, in this case, persistence will occur if a port maintains its position 

during the following year. On the contrary, the off-diagonal elements of the transition matrix 

describe the ability of a list unit to shift in different states between successive periods. For 

example, a port from the ith to the jth year will ascend or descend one or several ranks. 

More precisely, all values above the matrix diagonal indicate the trend of the rankings to 

deteriorate, since those cell prices denote the probability for any port of the list to move further 

down between two successive periods. Consequently, all cells below the diagonal indicate the 

exact opposite, that is, the promotion of ports to higher ranking positions. In any case, the rank 

indicated by the rows of the matrix refers to the current period, while the rank of the column 

refers to the successive one. It is crucial to note though, that any value of row 51 indicates the 

probability of a port that exited the list to ascend to the rank indicated by each column during the 

next period, while the row 52 indicates the probability of a newcomer port to reach the ranking 

of the column during the successive year, which is the year of its entrance.  

An extreme case exists, where all the off-diagonal elements equal zero. At this point, the 

complete persistence case takes effect, which would be described by a transition probability 

matrix coinciding with the identity matrix I. In the case of perfect persistence, the probabilities 

of remaining in the same rank between any two consecutive periods would equal unity for all 
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ranks, therefore no transitions between two successive periods (and consequently between any 

two periods) would occur. (Drakos, 2013).  However, just a glance at the lists of the top 50 world 

ports from 2002 to 2017 excludes any considerations of possible perfect persistence in the 

system. The overall rankings along the years, as shown in the figures below, illustrate a 

completely different image from year to year. Thus, a preliminary induction is that several 

alterations have happened during this 16-year period. The scope of this thesis is to study and 

analyze this exact behavior. Additionally, in every period, some ports that are not spotted during 

other years can be noticed. This phenomenon was captured in our analysis through the addition 

of the ranking positions 51 and 52, as mentioned previously. 
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Figure 1: Top 50 ports of 2002 
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Figure 2: top 50 ports of 2003 
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Figure 3: top 50 ports of 2004 
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Figure 4: top 50 ports of 2005 
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Figure 5: top 50 ports of 2006 
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Figure 6: top 50 ports of 2007 
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Figure 7: top 50 ports of 2008 
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Figure 8: top 50 ports of 2009 
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Figure 9: top 50 ports of 2010 

 

 






























































































