
Rizal et al.                                       World Journal of Engineering Research and Technology 

 

 

 

www.wjert.org  

 

241 

 

 

 

 

 

THE PERFORMANCE OF SURABAYA CONTAINERS TERMINAL IN 

SUPPORTING THE FLUENCY OF NATIONAL LOGISTIC 

TRANSPORTATION 

 

Andi Hidayat Rizal* and Andi Kumalawati 

 

Faculty of Science and Engineering, University of Nusa Cendana Kupang. 

 

Article Received on 23/03/2019            Article Revised on 13/04/2019          Article Accepted on 03/05/2019 

 

ABSTRACT 

As shown by the Blue Print of National Logistic System, our logistic 

system could be locally integrated and also be connected to global. All 

components had a synergy and created innovation and breakthrough to 

achieve the targets with immediate realization. Sea Transportation was  

the leading transportation in Indonesia as the biggest island-nation of the world, and sea 

transport played important role in the national and international logistic chain. Tanjung Perak 

Sea Harbor was known as it had Surabaya Containers Terminal (SCT) which had been 

awarded as one of Top 50 World Containers Port based on the assessment from The Journal 

of Commerce in the 2015 August Edition. Being one important infrastructure, SCT must push 

its potential to the maximum by improving performance, modernizing equipment, and 

increasing human resource quality to support its standing as one of main sea harbors in 

Indonesia that was capable to help fluencing logistic transportation line. This paper was made 

to understand the existing condition of performance at Surabaya Containers Terminal  and to 

compare this performance with the Performance Standard of Sea Harbor Operational Services 

pursuant to the Decree of the General Directorate of Sea Transport 

No.UM.002/38/18/DJPL.2011. The analysis was quantitative involving various standard 

formulas. Result of analysis indicated that some criteria of performance were met while the 

others were below the stnadard.  
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INTRODUCTION 

The vision of Indonesian Logistic in 2025, as stated in the Blue Print of National Logistic 

System, was to create the logistic system that could be integrated locally and connected to the 

global in order to improve national competitiveness and people welfare. Both local interation 

and global connection could be achieved through an efficient integration of elements in 

logistic chain, including distribution network, transportation network, information network, 

and financial network, which the fluency of all these elements was supported by the actor and 

provider of logistic service. To make this vision into a reality, all stakeholders must work in 

synergy with innovation and a necessary breakthrough to attain the target on predetermined 

time. 

 

Being the biggest islands-nation in the world, Indonesia sea transportation played important 

role in domestic and international trades. The efficient sea transportation would support the 

establishment of just and balancing economic development across the regions (Adisasmita, 

2011). In fact, domestic sea transportation caused a high level of price differential among the 

regions and also engendered more expensive movement of shipment across islands in the 

nation than its movement from and to abroad (UNCTAD, 2014). 

 

Higher cost in sea transportation triggered a more expensive logistic price in some remote 

area, including the eastern part of Indonesia. Some factors caused this problem, and it was 

related witht the costs of filling, loading-unloading, hoarding, and transporting. It should be 

more efficient but 60 percents of shipping cost were the cost of clearances in the sea harbor 

(Business Economic News, 28 March 2014). According to Raul Pino et al (2013) and 

Christopher (2005), the standard of containers transportation structure implied a direct impact 

to transportation efficiency and should not cause high cost economy in the shipping pattern. 

 

Logistic National Sector faced a heavy challenge in the era of ASEAN Economic Community 

(MEA) in 2015. The problem was that the logistic transportation cost in Indonesia was still 

very high as indicated by the ratio of national logistic cost to Gross Domestic Income (PDB) 

that reaching 23.6%. This ratio was indeed flying too far beyond other countries, such as 

United States with 8.50%, Europe with 10%, Japan with 10.60%, and South Korea with 

16.30%. Other thing to worry about was the low standing of Logistic Performance Index 

(LPI) for Indonesia. It is supported by the finding of research and survey from Global 

Competitiveness Index done by World Economic Forum, that ranked Indonesia on the 

position of 53 among countries in the world. Even, this rank was below other ASEAN 
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countries, such as Singapore (5), Malaysia (25), and Thailand (53). LPI measurement by 

World Bank involved six factors, such as: administrative efficiency in the custom office; 

competitive shipping cost; better quality and competence of logistic service; good capacity in 

tracing and investigating the shipment; and favorable shipping time (Arvis et al, 2014). 

 

Poor competitiveness of the infrastructure only worsened the stream of the distribution of 

shipment and logistic to support international trade activity (Utami, 2015). Lee (2001) 

explained that the increasing movement of shipment across the countries might show a 

positive correlation between the countries for years. Logistic was one of big expense for a 

business although the rate was varying with sector (Waters, 2003). Consequently, in the 

competitive environment, there was immediate need to control over logistic cost, and thus, it 

was important to measure the performance as a parameter to achieve the success indicator of 

the business.  

 

Dealing with this condition and also suppressing sea harbor operational cost, the government 

initiated a system called Pendulum Nusantara, which was used as Indonesia International 

Gateway to create one integrated service covering six main sea harbors connecting east to 

west parts of Indonesia. The area coverage included Belawan, Batam, Jakarta, Surabaya, 

Makassar and Sorong, which all these area were arranged into one schedule of route with 

sub-systems following this route. It might help empowering sea transport and improving the 

existing domestic transport (President Decree No.26/2012). So far, sea harbor operator set 

different price and cost, and it was expected that this tariff would be similar. To achieve such 

goal, sea harbors must be redesigned to improve its feasibility and service.  

 

 

Figure 1: Sea Harbor Service with Indonesia International Gateway. 
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Tanjung Perak Sea Harbor had Surabaya Containers Terminal (SCT) as the main sea harbor 

serving containers. Based on the release of The Journal of Commerce on 2015 August 

Edition, titled with JOC of Top 50 World Containers Port, SCT of Tanjung Perak was given a 

rank of 48, and it decreased from its previous rank of 46. This fact indicated that the 

perforamnce of Surabaya Containers Terminal failed to compare with the achievement of 

other international sea harbors. The realization of containers flow in Surabaya Containers 

Terminal must achieve 3,127,895 TEUS or equaled to 2,623,090 Box. In 2013, the Terminal 

attained 2,993,932 TEUS or 2,517,017 Box. (PT. Pelindo III, 2014). 

 

METHODOLOGY 

Data about Surabaya Containers Terminal were collected. A measurement survey was 

conducted on this containers terminal. Data were then subjected to quantitative analysis, and 

the result was discussed. 

 

Early step involved data exposition. The analysis was performed on the performance of 

containers terminal to assess performance on the observation period, precisely on February 

2015, and then to compare the result with with the Performance Standard of Sea Harbor 

Operational Services pursuant to the Decree of the General Directorate of Sea Transport 

No.UM.002/38/18/DJPL.2011. The performance of containers terminal was understood 

through the criteria of assessment or evaluation based on governmental regulation that might 

provide strong base for the initiative to improve performance. The criteria were described as 

following. 

 

Ship Service 

Berthing Time (BT) 

It was a time when the ship was set at berth. It was counted from since the ship set the rope at 

berth until the rope was released. (Adisasmita, 2011). 

BT = BWT + NOT ………………………... (1) 

Where : 

BT : Berthing Time (hour). 

BWT : Berthing Working Time; The planned time for berthing for load-unload activity 

(hour). 

NOT : Not Operating Time; The planned time for no-activity (hour). 
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Berth Working Time (BWT) 

It was a time when the ship was scheduled to berth and to do load-unload activity. 

(Adisasmita, 2011). 

BWT = ET + IT ………………………….. (2) 

Where:  

ET = effective time  

IT = idle time 

 

Containers Service 

Ton per Ship Hour in Port (TSHP) 

It was the speed of load-unload activity at the sea harbor, or the amount of works needed for 

load-unload activity per ship per hour. All labors or equipments engaged for this activity 

were counted as the output of the ship. (Supriyono, 2010). 

shipperTRT

ShipperActivityUnloadLoad
TSHP

_

)( 


 ……. (3) 

 

Ton per Ship Hour in Berth (TSHB) 

It was the speed of load-unload activity at the berth, or the average number of load-unload 

activity per ship per hour during berthing. (Supriyono, 2010). 

shipperBT

ShipperActivityUnloadLoad
TSHB

_

)( 


 …….. (4) 

 

Berth Service 

Berth Throughput (BTP) 

It was the ability of shipment to flow at berth, or the number of TEUS/m shipment that could 

pass every meter of available length of the berth. (Supriyono, 2010).  

BerththeofLengthAvailable

periodoneinTEUSShipment
BTP




)/(

 ……………(5) 

 

Berthing Occupancy Ratio (BOR) 

It was the usage rate of the berth, and it was counted by comparing the length of the ship and 

the length of berth at the time when the berth was used in one period. The measuring unit was 

percentage. (Supriyono, 2010). 

TimeAvailablexLengthBerth

TimeBerthingxLengthShip
BOR

 


)5(

 …………...(6) 
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Container Yard Occupancy Ratio (CYOR) 

It was how many container yard to use for hoarding containers. It was estimated by 

comparing the number of containers at certain time period and the capacity of container yard 

on this period. The measuring unit was percentage. (Supriyono, 2010). 

yearmomthaindayxCapacityCY

dayxTEUs
CYOR

/


 ….………. (7) 

 

The Performance Standard of Sea Harbor Operational Services 

Sea Harbor Authority was the manager of sea harbor. It administered some functions and 

roles, and was required to maintain the fluency and orderliness of the delivery of service for 

ship, shipment and passenger. The governemnt, through the General Directorate of Sea 

Liaison in the Department of Liaison, had made the performance standard of sea harbor 

operational services that must be obeyed by each sea harbor operator in Indonesia. This 

performance standard was set into the Decree No: UM.002/38/18/DJPL.2011. The indicator 

of this performance covered some items, such as:  

(a) Waiting time (WT) 

(b) Guiding service time (approach time/ AT) 

(c) Effective time (ET) 

(d) Work productivity (B/C/H) 

(e) Receiving or delivery of containers 

(f) Berth occupancy ratio (BOR) 

(g) Shed occupancy ratio (SOR) and 

(h) Yard occupancy ratio (YOR). 

 

Surabaya Containers Terminal was one sea harbor that served containers transportation for 

export, import and domestic shipping. All these works had a certain limit in consistent with 

the operational guidance in the following table. 
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Table 1: 

 

 

Source: General Directorate of Sea Transport, 2011 

 

RESULT AND DISCUSSION 

Ship Visit (Ship Call) 

When the government made relevant policies over logistic issues as stated in the Blue Print of 

National Logistic System, economical growth started increasing and it was indicated by the 

visit of the containers ships to various sea harbors in Indonesia. In 2014, Surabaya Containers 

Terminal was visited by many containers ships from abroad. Data of ship visit (ship call) was 

shown in the following.   

 

 

Figure 2: Ship Call to Surabaya Containers Terminal. 

 

Containers Flow 

Logistic transprotation flow to Indonesia was increasing. Tanjung Perak Sea Harbor was the 

second biggest sea harbor after Tanjung Priok in jakarta. The number of containers for export 
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(loading), import (discharge), and domestic shipping that was handled in Surabaya 

Containers Terminal was displayed in the following figures.    

 

 

Figure 3: Containers Flow in Surabaya Containers Terminal. 

 

The performance of containers terminal was assessed on the existing condition of data 

collection, precisely on February 2015. Result of descriptive analysis was compared with the 

governmental regulation, in this case represented by the Decree of General Directorate of Sea 

Transport No.UM.002/38/18/DJPL.2011 about The Performance Standard of Sea Harbor 

Operational Service. The data of relevanat facilities and containers flow in Surabaya 

Containers Terminal were shown in the following tables: 
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Table 2: 
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Table 3: 
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Source: Result of Survey by TPS, 2015 

 

Based on data exposition above, some criteria of harbor performance then could be analyzed 

with previous formulas.  

 

Effective Time (ET) 

It was a time used to conduct load-unload activity at the berth. ET in the data was 24.31 

hours. This component was quite influential to the performance of berthing time although it 

was not determined as the standard criteria. 

 

Not Operation Time (NOT) 

It was a time when the ship did not do activity at the berth. Such time could be resting time 

and time to wait for laborers. NOT in the data was 2.13 hours. Similar to ET, this component 

was not performance standard but it was influential to other component.   

 

Idle Time (IT) 

It was unused working time during load-unload activity at the berth. IT in the data was 0.63 

hours. Usually, IT at the sea harbor with complete and adequate facilities, supported with 

feasible workers, could be minimum, meaning that wasting time was reduced. 

 

Berthing Working Time (BWT). 

It was a time when the ship was scheduled to berth and do the load-unload activity. BWT 

comprised of ET+IT and BWT in the data was 24.94 hours. The presence of BWT might 

influence the performance of berthing time (BT). At minimum, BWT might influence the 

productivity of load-unload activity at the berth.  

 

Berthing Time (BT) 

It was a time used by the ship at the berth. The component of BT involved BWT + NOT. BT 

in the data was 27.07 hours. The standard for component was not available, but it could still 

influence the productivity of containers load-unload activity at the berth. The lower BT was 

the greater productivity of load-unload activity. 

 

Ratio of Effective Time to Berthing Time (ET: BT)  

It was a comparison between effective time of load-unload activity and time when the ship 

was berthing. The measuring unit was percentage (%). Based on the data, the ratio was 89%. 

It was adequate in relation with the performance standard of sea harbor operational, 
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minimally to 70%. Positive result was achieved from the effective time of load-unload 

activity in order to produce optimum utilization at optimum berthing time.  

 

Turnaround Time (TRT) 

It was a time when the ship remained at the sea harbor from since the ship arrived at the 

location until its departure. TRT in the data was 26.42 hours. The standard for this component 

was not made, but it was always infleuntial to the productivity of load-unload activity of 

containers in the sea harbor. Lower TRT would be greater productivity of load-unload 

activity.  

 

Ton per Ship Hour in Port (TSHP) 

As revealed by the data, the speed of load-unload activity in the sea harbor, or the number of 

works to do load-unload activity per ship per hour was counted for 24.36 boxes/hour. The 

criteria of sea harbor performance were published by UNCTAD, and pursuant to international 

sea harbor standard, this number was equaled to 25 boxes/hour, and this number was 

adequate.  

 

Ton per Ship Hour in Berth (TSHB) 

The speed of load-unload activity at the berth, or the average number of load-unload activity 

per ship per hour at the berth was obtained for 23.77 boxes/hour. As shown by the 

performance standard of sea harbor operational, the speed of load-unload activity at the berth 

was 25 boxes/hour, and this was below the minimum standard. 

 

Berth Throughput (BTP) 

It was the capacity of shipment flow at the berth. It was shown by TEUS/m that could be 

passed the shipment in every available meter length at the berth. Data showed that this 

capacity was 3.70 TEUS/meter.  

 

Berthing Occupancy Ratio (BOR) 

The usage level of the berth was known by comparing between ship length and berth length 

during the usage at certain period. The obtained level was 55%. If compared with the 

maximum performance standard of sea harbor operational that set as 70%, the current level 

was in good category.   
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Container Yard Occupancy Ratio (CYOR) 

The usage level of container yard was estimated by comparing between number of containers 

and the capacity of container yard at certain period. This estimation was counted for 80%. If 

compared with the maximum performance standard of sea harbor operational that set as 70%, 

the current level must be definitely in poor category because it was above the maximum 

standard.  

 

CONCLUSION 

From the overview above, the conclusion could be made as following: 

 Ratio of Effective Time (ET) to Berthing Time (BT) was 89%, and it was considered as 

adequate. It was higher than the minimum standard of 70%, meaning that time effective 

time and berthing time were optimum.  

 The speed of load-unload activity at the berth (Ton Ship Hour in Berth / THSB) was 

23.77 boxes/hour, and it was below the minimum standard of 25 boxes/hour. It improved 

the performance of the berth side.  

 The usage level of the berth (Berthing Occupancy Ratio / BOR) was 55%. It was in good 

in relation with the maximum standard of 70% . This Berthing Occupancy Ratio at the 

existing condition must be maintained and be useful as reference. 

 The usage level of container yard (Container Yard Occupancy Ratio / CYOR) was 80% 

and remained below the maximum standard of 70%. Thus, it needed improving 

performance in yard usage.   
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