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Abstract 

The shipping industry is one of the most capital-intensive industries in the world. Ship 
investment choice is an important decision for container shipping companies. Using a 
dataset compiled from Clarkson Research Services Limited, this study analyzes 
individual shipowners' ship choice decisions between newbuildings and second-hand 
vessels through binary logistic regression. Different factors have different impacts on 
shipping companies' ship choice behavior. 
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1. Introduction 

The continuous development of the international shipping industry and prosperous world 
trade are inseparable. More than four-fifths of world merchandise trade by volume is carried 
by sea (UNCTAD, 2019). The use of containers has dramatically impacted maritime 
transportation since the structure of containers was standardized (Sahara and Watanabe, 
2011).  

Because the shipping industry is a highly capital-intensive industry, the value of asset allocation 
is amplified in shipping (Yu et al., 2019). The investment of ships is one of the most important 
business activities of shipping companies. When shipping companies need to increase capacity, 
they may think about buying a new ship or a second-hand ship. There are several respective 
advantages of newbuildings and second-hand vessels. New shipbuilding technology is used in 
newbuildings and the cost can be saved due to economies of scale. Second-hand vessels can be 
traded much faster if the shipping companies want to adjust the capacity structure. Therefore, 
it is very important to study the containership investment decisions between newbuildings and 
second-hand vessels. 

The factors that determine the decision-making in this study are divided into three categories: 
company characteristics variables, market circumstance variables, and market competition 
variables. Binary logistic regression is used to incorporate the above factors. Individual ship 
companies’ investment behavior under different circumstances from 2000 to 2019 is analyzed. 

The remainder of this article is organized as follows: Section 2 reviews related studies on the 
shipping industry. Section 3 introduces the data source, statistical description of variables, and 
binary logit model description. Section 4 describes empirical results and discussion and finally, 
Section 5 concludes. 

2. Literature review 

The amount of the study of containerized shipping has grown dramatically since its 
introduction in the 1950s. On the determinants of shipping investment, Jansson et al. (1982) 
studied the problem of optimal ship size in liner shipping and found that companies choose 
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ships based on predetermined deployment routes. Marlow (1991) has written a series about 
shipping investment and the shipping industry. In that paper, expectations were included as a 
variable in addition to the usual determinants of investment behavior. In the shipping market, 
expectations include, for example, market conditions, freight rates, cost changes, new 
technology, and flag registration. 

In addition, Engelen et al. (2006) claim that the investment behavior depends on the rate level 
since the ship's earning potential (freight rate) over its useful life is considered the price of the 
ship. Bessler et al. (2008) suggest that a full understanding of the time-series nature of freight 
rates is needed before investing in ships. Xu and Yip (2012) show that the investment in ships 
can be determined by the level of freight rates, market supply, ship demand, and share of 
transport services.  

There are many different methods of ship investment. For example, Sloggett (1984) introduced 
how to use Net Present Value (NPV) to evaluate. Later with the development of new investment 
theories, the methods of shipping investment decision analysis varied. Yin et al. (2019) claimed 
that the Real Option Approach (ROA) is superior in the current dry bulk shipping market. Bulut 
et al. (2012) and Park et al. (2018) use the Fuzzy Analytic Hierarchy Process (FAHP) to analyze 
the shipping asset management and the priority factors.  

However, there is little empirical research that uses discrete choice models on container ships' 
investment behavior of shipping companies. By analyzing the observation data of container 
ship investment from 2000 to 2019 in binary logistic regression, this paper proposes 7 
independent variables to discuss the important factors that determine the investment decision 
of container ships between newbuildings and second-hand vessels. 

3. Methodology 

3.1. Data Source and Variable Description 

The individual data on new-built and second-hand ships are from Clarkson’s World Fleet 
Register. 6427 individual data, including 4567 newbuildings and 1860 second-hand vessels are 
involved in this study. The contract dates are from December 2019 to January 2000. 
Information related to time series has been considered in the study as discussed in previous 
studies. The time-series information such as demand, bunker price, freight, containership 
newbuilding price, and the secondhand price is obtained from Clarkson’s Shipping Intelligence 
Network (SIN). Therefore, there are 7 variables in the models, as reported in Table 1. Table 2 
shows the significance and correlation coefficients of all the independent variables. 

PMS and CH are company characteristics variables. PMS represents the owned capacity share 
of each company. And CH represents the yearly growth rate of each company. 

 

Table 1. Variable Description 
Dependent Variables Description State Freq. Percent  

Choice 1 = a new-building ship 1 1,734 27.55  
 0 = a second-hand ship 0 4,560 72.45  

Independent 
Variables 

Description Mean Std. Dev. Min Max 

PMS Market share of companies *100 0.906 1.530 -0.115 7.342 
CH Yearly growth rate of companies *100 0.764 8.493 -1 214.6 

Price 
Containership Newbuilding Price Index and 

Containership Secondhand Price Index 
83.95 30.57 24.72 161.0 

PB 
HSFO 380cst Bunker Prices (3.5% Sulphur) 

Rotterdam ($/Tonne) 
3.278 1.625 1.019 7.126 

PR 
The growth rate of other companies except ones 

own *100 
6.242 2.650 0.158 11.28 

Demand World container trade (Million TEU) 131.5 39.60 65.83 197.6 
PF CCFI Composite Index 1.027 0.140 0.642 1.316 
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Price, PB, Demand, and PF are market circumstance variables. Price represents new 
containership price and second-hand containership price. PB represents bunker prices. They 
are all monthly-based data. PF indicates the freight level of the shipping market. Demand 
represents the market demand for shipping services. The world container trade from SIN is 
used. 

PR is a market competition variable. It represents the capacity expansion of rivals. It is the ratio 
of all the competitors’ yearly increased capacity and their total capacity. 

The choices of 1860 second-hand and 4567 newbuilding container vessels have also been 
classified. As the dependent variable in this study, Choice is a dummy variable: 1 when the ship 
is new, 0 when the ship is second-hand. 

 

Table 2. Correlation table 
Variables 1 2 3 4 5 6 7 

1 PMS 1       
2 CH -0.038*** 1      

3 Price 0.112*** -0.035*** 1     
4 PB 0.0120 0 -0.107*** 1    
5 PR 0.067*** -0.00300 0.821*** -0.108*** 1   

6 Demand -0.054*** 0.044*** -0.515*** 0.552*** -0.499*** 1  
7 PF 0.036*** -0.069*** 0.517*** -0.00500 0.513*** -0.706*** 1 

*** p < 0.01, ** p < 0.05, * p < 0.1 

 

3.2. Binary Logistic Regression 

Binary logistic regression also called a logit model, is used to model dichotomous outcome 
variables. In the logit model, the log odds of the outcome are modeled as a linear combination 
of the predictor variables. As is previously shown, there is a two-category dependent variable 
in this study. In logit models, the independent variables can be either binary or continuous. 
Therefore, logistic regression is suitable for use in this study.  

𝑃(𝑦𝑖|𝑥) =
exp(𝑥𝑖

′𝛽)

1 + exp(𝑥𝑖
′𝛽)

 

The results of the regression show the logistic coefficient for each independent variable for each 
alternative category of the outcome variable. The closer a logistic coefficient is to zero, the less 
influence the predictor has in predicting the logit. 

4. Empirical results and discussion 

To eliminate the possible impact of multi-collinearity problems, the stepwise regression 
method is used and four models are built into Table 3 in this study. in the basic Model 1, 
variables PMS, CH, Price, and PB and the interaction term of PMS and CH (PMC) are added 
because of the low correlation coefficients among PMS, CH, Price, and PB in Table 2. Then PR, 
the interaction term of PMS and PR (PMR), and Demand are added to Models 2 and 3. Due to the 
high correlation coefficient between Demand and PF, Demand is removed, and PF is added to 
Model 4. 

The values of the LR Chi2 shown in Table 3 indicate a high level of fitness for each model. 
Meanwhile, the increased Pseudo R2 from Model 1 to Model 3 suggests the stableness and 
robustness of variables. 

The positive coefficients of PMS in all the models indicate that larger shipping companies are 
more likely to buy new ships. The possible reason is that new ships mean more investment 
costs. If the capital stock of companies is high, they are more able to invest in new ships. The 
coefficients of CH are also positive. It indicates that the higher the yearly growth rate of 
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companies, the more possibly shipping companies buy new ships. The negative coefficients of 
the interaction term between PMS and CH (PMC) indicate that small companies with small 
market shares are more concerned about the yearly growth rate than larger ones. 

 

Table 3. Regression results 
VARIABLES Model 1 Model 2 Model 3 Model 4 

PMS 0.317*** 0.188** 0.232*** 0.223*** 
 (0.034) (0.085) (0.084) (0.081) 

CH 0.042* 0.064** 0.050** 0.053** 
 (0.025) (0.030) (0.023) (0.023) 

PMC -0.393** -0.500** -0.377** -0.391** 
 (0.198) (0.242) (0.179) (0.183) 

Price 0.052*** 0.096*** 0.086*** 0.090*** 
 (0.001) (0.003) (0.003) (0.003) 

PB -0.319*** -0.424*** -0.231*** -0.510*** 
 (0.021) (0.025) (0.028) (0.028) 

PR  -0.622*** -0.687*** -0.683*** 
  (0.032) (0.032) (0.031) 

PMR  0.019 0.018 0.018 
  (0.015) (0.014) (0.014) 

Demand   -0.022***  
   (0.002)  

PF    4.533*** 
    (0.340) 

Constant -2.025*** -1.614*** 1.887*** -4.979*** 
 (0.134) (0.150) (0.314) (0.294) 
     

Observations 6,286 6,286 6,286 6,286 
Log likelihood -2374.6998 -2135.7484 -2029.2196 -2041.4152 

LR Chi2 2655.41 3133.31 3346.37 3321.98 
Pseudo R2 0.3586 0.4231 0.4519 0.4486 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

From Models 2–4, the coefficients of PR are all significant and negative, indicating that if 
competitors’ capacity expands, shipping companies will tend to choose second-hand ships. In 
all the models, the interaction term between PMS and PR (PMR) is not significant. This may 
indicate that the sizes of companies do not affect their attitudes towards competitors. 

The positively significant coefficients for Price suggest that the cost of buying ships has a 
positive impact on the choice of new or second-hand ships. The price is higher, the more likely 
for shipping companies to buy new ships. The coefficients for PB are negatively significant. It 
shows that shipping companies will invest in new vessels when the oil price is high. The 
variable Demand has a negative effect on the selection of new ships, which means that shipping 
companies will purchase second-hand ships if the market demand is large. 

Demand is removed and PF is added in Model 4, because of the high correlation coefficient. The 
coefficient for PF is positively significant. This result indicates that the higher the freight costs, 
the easier it is for the shipping company to buy new vessels.  

5. Conclusion 

The study chooses binary logistic regression to analyze and the data is from Clarkson Research 
Services Limited. There are 6294 individual contract data from 2000 to 2019, including 4560 
newbuildings and 1734 second-hand vessels.  

From the perspective of company characteristics, larger shipping companies are more likely to 
buy new ships. The higher the yearly growth rate of companies, the more possibly shipping 
companies buy new ships. The negative coefficients of the interaction term between PMS and 
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CH (PMC) indicate that small companies with small market shares are more concerned about 
the yearly growth rate than larger ones. 

When it comes to market competition, shipping companies will tend to choose second-hand 
ships if competitors’ capacity expands. The interaction term between PMS and PR (PMR) is not 
significant. This may indicate that the sizes of companies do not affect their attitudes towards 
competitors. 

From the market circumstance point of view, the cost of buying ships has a positive impact on 
the choice of new or second-hand ships. The price is higher, the more likely for shipping 
companies to buy new ships. Shipping companies will invest in new vessels when the oil price 
is high and purchase second-hand ships if the market demand is large. The higher the freight 
costs, the easier it is for the shipping company to buy new vessels.  
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