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Abstract 
The situation for the port is upset about a setting of the intense container competition in East Asia 

ports recently. For example, Port of Singapore was run after in an upper Port of Shanghai from 2010 where 

container throughput comes first to a regular customer so far (Container Yearbooks 2012). It is thought 

issue that the weak ports with low container throughput is how to subsist in this severe situation. Some of 

the reference point about new constructed ports that container yard is limited out and hard to extend like 

Port of Taipei. It is thought the narrow container yard is hard to attract import/export and also influence 

container throughput. To improve the issue of the narrow container yard, smooth container transportation 

system plan between port’s container yard and hinterland is necessary.The aim of this research is clarify 

requirements to succeed as an international containerized cargo ports after having clarified the characteristic 

of the main port and association with the container throughput in Asia. 

In this research, use Data Efficiency Analysis from the side of the port’s facilities and Bath of the harbor, 

the depth of the water, total area, storage ability, port’s facilities with an injection element and analyze the 

efficiency of each harbor as a production element with container throughput in 2010. Furthermore, the port 

with low container throughput suggests a solution to have efficiency from the aspect of the port’s facilities 

and evaluates the effect. 

 

Keywords:DEA, Port competitionof container, Port of Taipei 
 

1. Introduction 

1.1Situation of the Port calls in Taiwan 

recently 
 According to Takeuchi (2013), in addition 

to the Port of Keelung which located in the northern 

part of Taiwan, the development of Taipei Port is 

progressing, and port of call number of container 

ships to the northern port which combines both port 

has increased, it is possible to build a efficient 

container transport system efficient in Taiwan. 

However, the comparison of Port of 

Taipei,which is maintain in underway, to other 

ports in Asia,there is some problem that space such  

 

as a bonded area and the container yard is 

narrowed, the limit will occur in the receiving 

container ships at this rate. It is though that in order 

to solve this problem, it is necessary to compensate 

for the space to build a transport system between 

inland and smooth materials handling efficient 

insufficient. 

 

1.2 The DEA approach 
Data Envelopment Analysis (DEA) is a 

technique for measuring the relative efficiencies of 

decision-making units (DMUs) that use similar 

inputs to produce similar outputs where the 
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multiple inputs and outputs are incommensurate in 

nature. DEA has been one of the fastest growing 

areas of Operations Research and Management 

Science in the past two decades. 

The DEA technique is a useful 

measurement of port efficiency because the 

calculations are non-parametric, they can handle 

more than one output and they do not require an 

explicit a priori determination of relationships 

between output and inputs, as is required for 

conventional estimations of efficiency using 

production functions. 

In this study, first, in order to analyze in 

terms of efficiency and relevance of the container 

cargo volume and characteristics of major ports of 

Asia, to succeed as an international container cargo 

port, in addition berth of the port, the water depth, it 

is shown that total area, container storage capacity, 

port facilities are required.Then, it shows the 

problem of Taipei port, it is intended to propose 

measures for the realization of the transport system 

An Efficient hinterland as the improvement 

measures, and evaluate the effect. 

The remainder of this paper is structured 

as follows, Section 2, presents the Literature review 

of DEA. Section 3 presents the Measuring Asia’s 

port efficiency with DEA. Section 4 presents the 

outcomes in this research. Conclusions are given in 

section 5.  

 

2.Literature review 

2.1 Literature review of DEA 
The selected ports in 20 locations, apply 

the DEA analysis as an element handling capacity, 

services, labor mainly, Y.ROLL (1993) conducted a 

efficiency rating of cargo handling. As a result, 

assessment of cargo handling was able to grasp, but 

that there is no (Benchmark) index that can 

evaluate the port of inefficiency has been pointed 

out as an issue. 

Ito (2000), using the input-output table of 

China in 1997, 1987, 1992, was analyzed for port 

efficiency in the time series. However, it is though 

for input / factor is small, and there is a possibility 

that shift reliability of the analysis results have 

pointed out the need for analysis and consideration 

of the detailed input / factor. 

 

3.Measuring Asia’s port efficiency with DEA 
In this research, create a Benchmark by 

the DEA analysis, we carried out the analysis that 

takes into account a more detailed input / 

production factor as compared to the existing 

research. More specifically, in helping with 

capacity of Asian port, facilities and cargo handling 

machinery, we found an association with the 

container handling capacity, to clarify the 

requirements for a successful container cargo port 

International, to be a reference for improvement of 

the Port of Taipei. 

 

3.1 Number example data 
The first step towards conducting a 

relative efficiency analysis is to define the 

characteristics that best describe port performance. 

In this research, one output factor and ten input 

factors by Containerization Yearbook 2013 were 

chosen, as follows: 

3.1.1 Output 
The output we utilized is container 

throughput in 2010, which is the total number of 

containers loaded and unloaded in 20-foot 

equivalent units (TEUs). 

3.1.2 Input 
To produce the above outputs and to 

facilitate port operations, varieties of inputs are 

required. Based on the production framework, port 

inputs can be generalized as land, labor and capital. 

In this research, we are going to focus on land and 

capital. The major capital input in port operations 

are the berths and cranes. About the berth, we 

utilized the number of berth, total length of berth, 

reeferpoint, quay crane, yard gantries, yard 

chassis/trailer, yard container work mobile to 

measure efficiency. And the land weutilized is total 

area of the container terminal to measure 

efficiency. As follow: 

 

Table 1. The output/input for DEA 

 

Output 
2010 container throughput 

Input 
Number of berth 

Total length of berth 

The mean value of berth 

Total area 

Storage 

Reefer point 

Quay crane 

Yard gantries 

Yard chassis/trailer 

Yard container work mobile 

The values of these outputs and inputs are define as 

follows and detailed in Table 2: 
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4. Outcomes and their analysis 

To measure DEA in this research, we 

utilized a computer program called DEAP, which is 

made from Centre for Efficiency and Productivity 

Analysis in University of New England. The result 

of the efficiency in this research as follow: 

 

Table 3.Result of the efficiency in Asia’s ports 

 

 
 

4.1 Percentage of the efficient port in 

As the result, 13 places ports efficiency 

value reaches to one, accounting for 18% of the 

total. It has resulted in the port of nine has been 

referred to as the benchmark further. 

 

Fig. 1 Percentage of the efficient 

 

4.2 Count of comparison of the benchmark 

As the result, we can also know that 

efficiency port which is compared and would be the 

benchmark in this research. The table 4. Is showing 

the port that is the benchmark and their count of 

comparison. 

 

Table 4.Count of comparison of the benchmark 

 

Benchmark Count 

SHANGHAI 10 

SHENZHEN 38 

NINGBO 39 

XIAMEN 7 

ZHANGJIANGANG 5 

TAICHUNG 11 

SINGAPORE(PSA) 47 

PYONGTAEK 18 

KUANTAN 2 

 

4.3 Compare with the port of Taipei and 

port of Singapore 
Port of Taipei performs efficiency 

evaluated as the reference object Port of 

Singapore(PSA), it becomes 0.306, which is 

inefficient relative shows the results. Furthermore, 

the results of Singapore and Taipei port, that the 

input element Length of Taipei Port, Depth, Total 

area, Quay crane, Yard gantriesbecome negative, 

input factors are not enough has been shown. 

Especially the Total area has become a negative 

element in particular. It can be considered as the 

reason, that container yard is very narrow and has 

influence. Therefore, in order to increase the 

transport efficiency, it is necessary to construct a 

transport system smooth inland between Taipei 

harbor space is insufficient. 

18%

4%

9%

14%
28%

27%

Percentage of the efficient

1 0.8～1 0.6～0.8 0.4～0.6 0.2～0.4 ＜0.2
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Fig. 2The example of the figure in this paper 

5. Conclusion 
As the result, we can find port’s efficiency 

situation in Asia, and Port of Taipei also in the 

inefficiency situation by the measure result. Thus, 

after the above of identify issues to be evaluated by 

the port DEA analysis, there are no studies on the 

improvement measures for the realization of the 

transport system efficient in the hinterland. But it is 

though improvement plan to make efficiency up on 

Port of Taipei. In the future work, we are going to 

do deeply discuss the transportation’s construction 

of the port between the port of Taipei and port of 

Singapore. It is though that may find out the hint 

which is the key to rising up the efficiency of the 

port of the Taipei. For hypothesis, Port of Taipei 

isonly No.64 fast road expressway leading to the 

city center and Taipei port.In the future, container 

cargo volume would increase gradually, freight car 

utilization of No.64 expressway may also increase, 

then it is though traffic congestion occurs is 

possibly considered. It is though solve the 

congestion on the No.64 expressway and make a 

smooth transport plan were rise the efficiency in 

Port of Taipei. But how to prove the hypothesis rise 

the efficiency in the port competition in this 

research is the issue we are going to discuss. 
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