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The aim of this paper is identification and conversion of factors, which determine the specifics of containerised cargo ship 

movements between sea ports into the system with emphasis on Far East-North Europe trade line. The global network of cargo 
shipments provides one of the most important modes of transportation because about 90% of world trade is hauled by ships, but 
despite the fascination that complexity scientists have with rail, air and road networks, so little attention has been paid to the 
maritime network. On the base of this research an integral, comprehensive view on the specifics of complex network of global 
containerised cargo ship movements is created, with an emphasis on Far East-North Europe trade lines as the major and most 
important for the Baltic States transit trade line at present moment. 
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1. Ocean Containerised Cargo Shipments on Far East-North Europe Trade Line 

 The global network of cargo shipments provides one of the most important modes of 
transportation because about 90% of world trade is hauled by ships. Maritime industry is an important 
economic sector as it has a direct impact on the prosperity of a region and/or city. At the same time 
containerised cargo turnover increases approximately by 10% per year.   

 
Figure 1.  Cargo ship movements, 2007 year [1] 

 

 Meanwhile, in distinction from rail, air and road networks there has been paid quite little attention 
to the maritime network. But understanding of specifics of containerised cargo ship movements between 
sea ports is necessary to forecast the course of this network developing. For every logistic company such 
understanding should be a tool that allows concentrating its capacities on the optimal geographical 
communication lines. But to have an integral, comprehensive view on the specifics of complex network 
of global containerised cargo ship movements all key factors that determine such specifics should be 
known and clearly seen. 
 Thereby the objective of this research is identification and conversion of factors which determine 
the specifics of containerised cargo ship movements between sea ports into the system. But the accent 
will be on Far East-North Europe trade line. 
 The European Union and China are two of the biggest traders in the world. China is the single 
most important challenge for EU trade policy. China has re-emerged as the world's second largest 
economy and the biggest exporter in the global economy, but also an increasingly important political 
power. EU-China trade has increased dramatically in recent years. China is now the EU's 2nd trading 
partner behind the USA and the EU's biggest source of imports by far. The EU is also China's biggest 
trading partner. 
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 EU goods exports to China 2011 year reached €136.2 billion (+20% on 2010) and EU goods 
imports from China 2011 year reached €292.1 billion (+3% on 2010). As we can see EU goods imports 
from China is significant and it is also important for the Baltic States [2]. 
 Between China ports Shanghai is the biggest because nearly 50 percent of all foreign investments 
into China are devoted into Shanghai and its surrounding, the port of Shanghai alone takes nearly half of 
the total container traffic through all ports in China making it the leading Chinese container port. 
 

 
Figure 2. Top 20 Worlds container ports, on the basis of volume of containers handled in (1000 TEU’s  

(twenty-foot equivalent units) [3] 

 
Containerization proceeds actively at Shanghai port, reaching above 55 percent, and the port is 

attracting an increasing number of direct, deep-sea vessel calls. 

1.1. Main Factor – Price Level 

 
 The prices for sea freight transportation have significant importance and this is one of main factors 
that influence the situation in container logistics area. But the most important is to have possibility for 
forecasting prices in advance. To have such possibility the author determined key factors that could 
influence the price levels on Shanghai – Riga port trade line. 
 There is a huge instability on the market because each month the prices on Far-North Europe trade 
change and increasing could reach 800 USD/TEU. One month it could double the price. And decreases 
could be significant as well. 
 

 
 

Figure 3. Sea freights Shanghai port - Riga port for 40' dry container, 2009-2011 years, U.S. dollars 
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 Of course, there are international consulting companies that have their own systems for forecasting 
the price level but they differ a lot. It is possible to see it on the following picture (Figure 4). 

 

 
 

Figure 4. Far East – Europe spot rates vs. Maersk rates increase announcements [4] 
 

 Therefore the author developed a regression model that describes the dependence of a sea freight 
level on Far East-Europe trade line from several explanatory variables. The principles on which the 
selection of explanatory variables has been done are illustrated below. 
 
1.2. Regression Model 

 
 The independent variable is price for 40’dry container on the route Shanghai port – Riga port. 
Prices have been taken from the statistics of three main Shipping Companies in the industry (Figure 5).  
 

 
 

Figure 5. Main Shipping Lines in the industry per operated fleets (14 June 2012) 

 

 The price is taken on “FI-LO terms” – as most popular conditions in the international trade 

expertise on this route. That meant that price includes sea freight and local charges in the port of 

destination. There are 39 cases in the model. 

 
Table 1. Variables and their description  
 

N Variable Description 

1 Y (dependent variable)  Price for 40’dry container on the route Shanghai port – Riga port 

2 X1 (independent variable) Turnover between Russia and non-CIS countries 

3 X2 (independent variable) Heating oil prices 

4 X3 (independent variable) Idle containerships capacity in TEU 

5 X4 (independent variable) Shanghai Composite Index 
 
 The author considers the variable “Turnover between Russia and non-CIS countries” because Russia 

is the major market for transit cargoes from Far East via North Europe ports (as well as Baltic ports). 
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Figure 6. Turnover between Russia and non-CIS countries from January 2009 till March 2012, thousands of U.S. dollars 

 The author considers the variable “Heating Oil Prices” because heating oil is used for production 

of bunker fuel. But bunker fuel is technically any type of fuel oil used aboard ships. And it is possible to 

assume that price level on heating oil influences the sea freight because we can see on the figure below 

(Figure 7) bunker contribution is about 42% in total the sea freight on the route Far East-North Europe. 

 

 
 

Figure 7. Bunker contribution in total the sea freight on the route Far East-Riga for considered time in the model on the base  

of 3 main shipping lines in the industry 

 

 The author considers the variable “Idle containerships capacity in TEU” because container lines star 

reactivate their idle container fleets for peak shipping season and conversely for the period of recession and that 

always slow or erode the increases in freight rates to and from China. But it always takes a time for the market 

to feel the changes and react. That’s why the author has used this variable with 6 month prior data. 

 
Figure 8. Idle containerships capacity [4] 
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 The author considers the variable “Shanghai Composite Index” because it is a major stock market 

index which tracks the performance of large companies based in China that influence the trade flow 

accordingly. Historically, from 1990 until 2012, the Shanghai Composite Index averaged 1641.8 reaching 

an all time high of 6092.1 in October of 2007 and a record low of 100.0 in December of 1990. 

 

 
 

Figure 9. Shanghai Composite Index monthly [4] 

 

2. Regression Analysis 
 
 Results that were received after the 1

st
 regression model analysis illustrated below (Table 2). 

 
Table 2. First regression model analysis 

 

Parameters Results 

Regression Summary: 
4321 19.082.025.007.009.483ˆ XXXXY ×+×+×+×−−=  

 R: 0.9081 

 R
2
: 0.8247 

 Adjusted R
2
: 0.8041 

 Standard Error of Estimate:  465.0463 

Results of the ANOVA 

 Regression Sum 

of Squares 

Degrees of 

freedom 

 Residual Sum of Squares Degrees of Freedom 

ESS=34600753 df1=4 RSS=7353115 df2= 34 

F: 39.9975 P-level: 0,0000 

Analysis of the Coefficients of the Model  

Independent 

variable 

Coefficient Standard Error of Coefficient t p-level 

1X  -0.0704 0,0152 -0,4001 0,6915 

2X  0.2501 315,0191 1,3725 0,1788 

3X  0.8222 195,6710 9,2584 0,0000 

4X  0.1921 0,2533 2,2300 0,0324 

 
 Based on the received data it is possible to conclude that we can’t accept the hypothesis about 

model non-significancy according to significance point 0.05. R2 is given directly in terms of the 

explained variance: it compares the explained variance (variance of the model's predictions) with the total 
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variance (of the data). In a multiple linear regression model, adjusted R square measures the proportion of 

the variation in the dependent variable accounted for by the explanatory variables [5]. Unlike R square, 

adjusted R square allows for the degrees of freedom associated with the sums of the squares. Both are 

quite high, close to 1. An F-test is any statistical test in which the test statistic has an F-distribution under 

the null hypothesis. It is most often used when comparing statistical models that have been fit to a data 

set, in order to identify the model that best fits the population from which the data were sampled. Exact  

F-tests mainly arise when the models have been fit to the data using least squares. Here it is equal to 

39.9975. But if we will look at Analysis of the coefficients of the model, we could conclude that two of 

them have p-level higher than our significance point (0.05). That means that means that we accept the 

hypothesis about coefficients non-significance according to significance point 0.05. Standard Error of 

Coefficients is too high as well. Maybe there is multicollinearity, or one of independent variables 

describes dependent variable in a very bad way. The author decided to delete first independent variable 

from the model and results illustrated below (Table 3). 

 
Table 3. Second regression model analysis 
 

Parameters Results 

Regression Summary: 
432 57.013.180053.31823.523ˆ XXXY ×+×+×+−=  

 R: 0.9076 

 R
2
: 0.8239 

 Adjusted R
2
: 0.8088 

 Standard Error of Estimate:  459.4327 

Results of the ANOVA 

Regression Sum 

of Squares 

Degrees of 

freedom 
Residual Sum of Squares Degrees of freedom 

ESS = 34566122 df1 = 3 RSS = 7387745 df2 = 35 

F: 54.5865 P-level: 0.0000 

Analysis of the Coefficients of the Model  

Independent 

variable 
Coefficient 

Standard Error of 

Coefficient 
t p-level 

2X  318,531 133,6339 2,3836 0,0227 

3X  1800,136 191,2191 9,4140 0,0000 

4X  0,573 0,2495 2,2947 0,0278 

 
 Adjusted R2 are higher than in the first model and close to 1. An F-test is higher as well. On the 

base of received date it is possible to conclude that we can’t accept the hypothesis about model non-

significancy according to significance point 0.05. If we will look at Analysis of the coefficients of the 

model, we could conclude that all of them have p-level lower than our significance point (0.05). Standard 

Error of Coefficients is lower than coefficients as well. That means that means that we couldn’t accept the 

hypothesis about coefficients non-significance according to significance point 0.05. 

3. Conclusions 
 
 Consequently the author developed a regression model that describes that sea freight for 

containerised cargoes on the route “Far East – North Europe” depends on the heating oil prices, idle 

containerships capacity in TEU, the performance of large companies based in China, but absolutely 

independent from turnover between Russia and non-CIS countries. 

 Thereby three objective factors that determine the specifics of containerized cargo ship movements 

between sea ports were described and converted into the system. Herewith the methods of multivariate 

statistical analysis were used for the systemization process. 
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 On the base of this research an integral, comprehensive view on the specifics of complex network 

of global containerized cargo ship movements was created, with an emphasis on Far East-North Europe 

trade line as the major and most important for Baltic States trade line at present moment. 

 In future other factors that influence the specifics of containerized cargo ship movements between 

sea ports into the system with emphasis on Far East – North Europe trade line will be determined and 

analyzed. 
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