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PREFACE
President Joko “Jokowi” Widodo’s vision to develop a modern transport system, known as “maritime
highways”, is beginning to materialize in Indonesia. New freight transport services are being introduced
and existing services are being intensified and improved. Also the national port system is being
improved. The Government’s programme for the development of 24 commercial ports, over 1,000 noncommercial ports and the procurement of vessels between 2015 and 2019 requires US$55.4 billion. The
integrated programme of the Government is expected to reduce logistics costs from 23.5 percent of the
Gross Domestic Product (GDP) in 2014 to 19.2 percent in 2019.
We are proud to present to you “State of Logistics Indonesia 2015”. It has been produced in a
cooperation between Indonesian and Dutch organisations and knowledge centres with technical support
from the World Bank office in Jakarta. There are four partners responsible for this report: the STC Group
in the Netherlands consisting of STC-NESTRA and STC-BV; the Asosiasi Logistik Indonesia ALI (Logistics
Association Indonesia); the Institute of Technology in Bandung (ITB) in Indonesia; and the World Bank
office in Jakarta.
All partners share the common vision that they want to contribute to improving Indonesia’s logistics
performance and to reduce the costs of transportation, which will lead to more affordable prices of basic
commodities; connectivity and integration in the country and an improved competitive position of
Indonesia on the global market. These aspects are expected to contribute to poverty alleviation in
Indonesia.
This publication joins a tradition of various countries in the world of publishing regular reports on various
aspects of national logistics performance.
We wish you a good reading of this document.

Jakarta, March 27, 2015
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1

LOGISTICS PERFORMANCE IN

INDONESIA
In 2007 The World Bank published for the first time the Logistics Performance Index (LPI) and
its indicators. It provides an impression of the logistics of doing international trade (exports
and imports at ports and airports) and is based on surveys among international freight
forwarders.
This survey measures six indicators of logistics that the international freight forwarders
consider to be important:
a.
b.
c.
d.
e.
f.

Infrastructure to reach or leave the ports and airports
Border agencies at ports and airports
Competence of domestic logistics service providers
The timeliness of delivery
Tracking and tracing systems for imports and exports
The availability of international shipments when needed
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The publication in 2007 was followed by similar reports in 2010 and 2012. The latest one was
published in 2014.
In 2014 Indonesia was among the top 10 performers for lower middle-income countries in
2014 with a rank of 53 of the 160 surveyed countries. Generally speaking, the key message
for the middle income countries is that the focus moves from infrastructure and border
management to logistics services with growing demand for outsourced logistics.
Figure 1

LPI Ranking 2014 by income group

Figure 1 shows that Indonesia ranks behind Vietnam but just before India and the Philippines.
Malaysia, an upper middle income country, scores rather high with its 25th rank.
Figure 2

LPI Scores of ASEAN countries 2010, 2012, 2014
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The absolute LPI scores of ASEAN countries in 2010, 2012 and 2014 are presented in Figure 2.
It can be noted that absolute scores of Myanmar, Laos, Philippines and Singapore were lower
in 2014 than in the years before. Indonesia has increased its absolute score substantially
from 2.76 in 2010 to 3.08 in 2014. Its rank improved from 75 to 53 in the same period of
time.
Figure 3

LPI Scores and rankings of Indonesia 2010, 2012, 2014

Overall

Rank

Score
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75

2.76

2012

59

2.94

2014

53

3.08

Figure 4

Change in LPI ranks in ASEAN 2010 vs. 2014
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Figure 4 shows that the ranking of Cambodia and Indonesia has improved dramatically from
2010 to 2014. Philippines, Laos and Myanmar lost places in the ranking.
LPI scores of Indonesia by logistics indicator of 2012 and 2014 are presented in Figure 5. It
shows that infrastructure, border agencies and logistics competence have improved between
2012 and 2014. The timeliness of delivery slightly worsened between 2012 and 2014.
Figure 5

LPI scores of Indonesia by logistics indicator 2012, 2014
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Figure 6 shows the corresponding change in rankings of Indonesia by logistics indicator
between 2012 and 2014.
Although it is difficult to draw definite conclusions from these surveys, the overall picture is a
positive one for Indonesia. It has improved its logistics performance over the last years, in
particular in the field of infrastructure, border agencies and logistics competence. It shows
that the increasing attention that the field of logistics gets from the public and private sector
in Indonesia is finally paying off. However, there are still many challenges ahead in the
forthcoming years.
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2

REDUCING DWELL-TIME OF IMPORT
CONTAINERS IN SURABAYA

An analysis of dwell time of import containers at the
container terminal TPS of the port of Tanjung Perak
in Surabaya
Economic development nowadays is closely related to global trade, which is facilitated by the increasing process
of containerization of freight. Efficient transport and handling of containers in the intermodal supply chain may
be an efficient way to reduce the logistics costs. Therefore, this study analyzes the dwell time of import containers
of the Container Terminal (TPS) of the Port of Tanjung Perak in Surabaya. The analysis will focus on the main
constituting components of the dwell time. The average import container dwell time in January and February
2013 was 8.98 days, and would be 10 days if the transfer of containers to other storage facilities would be
included. Pre-clearance took most of the dwell time (53.79%). For a specific category of containers, which needed
physical inspection, customs clearance took 41.94%. Comparing the Surabaya Container Terminal TPS with the
Port of Rotterdam and PSA Singapore reveals vast differences in the availability of infrastructure, connectivity and
electronic information exchange. A survey among stakeholders of TPS was carried to provide insight in
possibilities to reduce import container dwell time; it was suggested to reform the system of payment of import
duties, to improve the supporting facilities and equipment, to apply information technology in every sphere of
container handling and information exchange and to improve documents and warehouse readiness to shorten
pre-clearance, customs clearance, and post-clearance.
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2.1

Background

The port of Tanjung Perak is located in Surabaya, Java. It is one of the gateways of Indonesia and has
become the main collector and distributor of goods for Eastern Indonesia. In the past years port
development could not keep up with the swift economic growth in Indonesia. As a result, 90% of
Indonesia’s import and export is transshipped through international hubs ports in neighboring countries
(BPS, 2009). Within the Association of South East Asian Nations (ASEAN), the main ports in Indonesia
compete with other regional hub ports in neighboring countries.
Economic development is closely related to global trade, which is facilitated by the increasing process of
containerization of freight. Efficient transport and handling of containers in the intermodal supply chain
may be an efficient way to reduce the logistics costs. This provides an analysis of the dwell time of import
containers in Surabaya Container Terminal (TPS) in the Port of Tanjung Perak. Inadequate port capacity
and navigational aids, bunching of vessels, limited cargo handling facilities, high down time of equipment,
low labor productivity and shortage of storage space, all contribute to the low efficiency of Indonesian
ports. One of the parameters used as the main reference in the port is import container dwell time.
Import container dwell time can be explained as “the time required from the lifting of the import
containers from the vessel, until the container gets out of the port”. Import container dwell time plays an
important role as it deals with the length of time that must be passed by a container in the terminal such
processes include the document verification, tax payments, physical inspection, and other forms of
Customs inspection.
In order to close this gap, the Government has undertaken several initiatives to bring the port sector at
par with global standards. The efforts underway are not only to create additional capacity but also to
increase the efficiency of the existing capacity within the Indonesian port sector. Thus, a reduction in
dwell time and associated transaction costs is essential in order to facilitate future economic growth for
Indonesia.

2.2.

Research Problem

Import container dwell time in the Surabaya container terminal (TPS) within the port of Tanjung Perak has
increased over 30% from 2010 to 2012. Coherently, the yard occupation rate (YOR) has augmented and
caused more congestion within TPS. This has resulted in increased transaction cost of containers and
barriers for further economic growth in the hinterland of Tanjung Perak. Taking into account that import
container throughput increased 20% over 2010 to 2012, possibilities to lower the import container dwell
time for TPS have to be evaluated to facilitate the anticipated growth of containerized volumes over the
upcoming years in Tanjung Perak
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2.3.

Research Objective

The import container dwell time is to be analyzed taking into account stakeholders’ perspectives, through
each step in the clearance process. A comparison is to be made on the correlation between import
container dwell time, throughput and import YOR. Finally, import container dwell time is to be
benchmarked against the import container dwell time in other ports. In order to lower congestion,
reduce overall trade cost and attract new economical activities in logistics to the hinterland of Tanjung
Perak.

2.4.

Theoritical Discussion

Container Dwell time
This study follows the definition by Manalytics (1979) for container dwell time, where it is defined as “the
average time a container remains stacked on the terminal during which it waits for some activity to
occur” (p.31). It is to be noted that a shorter container dwell time enables a higher utilization of a
container terminal. In theory, reducing the average dwell time of containers is to be considered as a costeffective measure to optimize terminal throughput. Especially at terminals with a limited stacking area or
storage yards even slight reductions in dwell time have severe impact on storage yard capacity. However,
given the fact that stacking areas/storage yards of container terminals are utilized by shippers/consignees
(both for import and export cargo) as overflow nodes in their supply chain, dwell times tend to be
dictated by the shippers and have a tendency to increase. Thus service quality is not the only factor
influencing dwell time but the cost of storage in the hinterland of a container versus the cost of storage in
the port also contributes. Especially in the current market conditions of strong growth in the container
sector, these increasing dwell times of containers result in capacity bottlenecks on terminals. A reduction
in dwell time of import containers would not only increases the number of containers that a terminal can
handle, but also reduce general logistics costs as it reduces the lead time in the supply chain.
There are many aspects that influence container dwell time such as the Yard occupancy ratio(YOR) and
throughput. The container yard, is one of the main facilities of a container port for storing containers.
There are two ways in handling container on the stacking yard. The first option is directly putting the
container on the chassis and second by stacking on the ground. Chassis system could be accessed easily
but this system needs more spacious area. On the other hand, stacking on the ground system could not
be accessed directly and spacious area is not needed. According to Vis and Koster (2003) the predominant
stacking system utilized nowadays is; stacking on the ground as it takes up least space. The utilization
level of port facilities is an important management tool, which may guide decisions on planning and
investments. One of these tools is the YOR, which is a ratio between stacking area utilization and effective
stacking capacity.
State of Logistics Indonesia 2015
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YOR = Number of containers in TEU x Dwell Time in days
----------------------------------------------------------------------- x 100%
Physical stacking capacity in TEU x 365 days
Another aspect of the dwell time is the amount of time required to process the paperwork for the
release/intake of a container. It systems and paperless administrations has generally limited the impact of
paperwork on dwell time. Figure 1 provides an overview with the in-port processes that are affecting the
dwell time of containers.

Figure 1. Import container dwell time in TPS Port of Tanjung Perak

Hereby a distinction is to be made on the influence of customs, storage management, cargo handling, and
commercial practices which could influence the time a container is stored in the port. Fourgeaud (2000)
provides a generic indication for dwell times, by arguing that an average dwell time should not exceed 5
days for containers.

2.5.

Methodology

Date have been collected of the above mentioned in-port processes which influence dwell time related
with the time that each of these processes takes. Out of these data sets a regression analysis has been
performed in order to determine a possible correlation of import throughput, import YOR and import
dwell time. Import container dwell times are calculated for each of the three identified phased; pre-PIB,
State of Logistics Indonesia 2015
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customs clearance and post clearance. Hereby, based on the processes indicated in figure 1, import
container dwell time is calculated by formula:

DT = TP + TCC + TPC

DT = Import container dwell time
TP = the length of time for pre-clearance
TCC = the length of time for customs clearance
TPC = the length of time for post-clearance
Furthermore a survey of agents and consignees has been carried out in order to obtain further
understanding of the context in which the findings of the analysis can be placed.

2.6.

Data Analysis

Data sets from TPS and customs were received and checked for extreme values, which were eliminated
prior to the start of the data analysis. Imported containers that were allocated to the red channel were
assumed to be more time consuming and therefore analyzed in more detail. The import container dwell
time is divided into three components;

Time Pre-clearance at TPS (TP);

TP = Time PIB - Time finished unloading container

Time Custom clearance at TPS(TCC);

TCC = Time documents SPPB issued - Time document PIB

Time Post-clearance (TPC);

TPC = Time container out of the TPS gate –
Time documents SPPB issued

Average import container dwell time (DT) for TPS: DT = TP + TCC + TPC
The average dwell time of import containers is calculated to be 8.98 days in the period of January and
February 2013, which is approximately the same compared with the dwell time from previous months in
2012. From the dwell time data for January and February 2013, obtained from the terminal operator TPS,
an analysis has been made of the share of each three major steps in the clearing process. TP accounts for
54%, TCC for 18.5 % and TPC for 27.5 % of the total import dwell time. The data suggest that pre-clearance
State of Logistics Indonesia 2015
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could be a weak point in the service at the Surabaya Container Terminal (TPS) Port of Tanjung Perak. The
activities carried out in the pre-clearance include unloading containers, stacking in container yard,
preparing import declaration document (PIB), and payment of taxes and customs duties.
Based on observations and information obtained, the time of unloading containers from vessels on
average only takes one day. So, the main causes of the duration in pre-clearance step are PIB document
preparation, payment of taxes and customs duties. Constraints that occur in reality are that a container,
which has been unloaded, still has to wait for the PIB documents. Besides there are difficulties in
completing payment of taxes and duties due to a complicated payment system; the bank receives
payment until 5:00 PM and it usually takes at least 3-4 hours for confirmation is received. A delay in
payment means in practice that the importer has to wait until the next day.
The analysis on the distribution of the import container dwell time for the ‘be-handle’ (physical
inspection) container in the red channel indicated that the time for customs clearance accounts for a far
larger share of the dwell time in comparison to other channels. This is logical as it entails more time
consuming physical inspection and documentation.
A regression analysis had been carried out to determine whether there is a relationship between YOR,
import container throughput and import container dwell time. The input for the regression analysis is
based on the monthly data from 2010, 2011 and 2012 obtained from TPS and customs. Import YOR (Yard
Occupancy Ratio) and import throughput as the independent variables and the import container dwell
time as the dependent variable. The R-Square was 0.2132 indicating low relation between import
throughput and import dwell time. Thus, the throughput will not affect the dwell time very much. The Rsquare on the relationship between YOR and the import container dwell time was only 0.12277. This
points out that there is no relation between YOR and the import container dwell time.
In this analysis the import container dwell times of TPS were benchmarked against the import container
dwell times of other ports to explore the differences in the level of service between ports. Hereby it is to
be noted that there is disparity between the international definition of import container dwell time;
“from the moment of unloading the container of the vessel to the moment a container is out of the gate
of the port area”, while for Indonesia this import container dwell time excludes the transfer to other
storage zones in the port area the so called “overbrengen”. Therefore the actual import container dwell
time is estimated at approximately 10 days, where the port of Rotterdam has an average import
container dwell time of 6 days and the port of Singapore 1.1 days. Hereby areas of improvement that are
indicated through the data benchmarking study include:
1:
2:
3:
4:

Transportation of the container into the hinterland.
Mechanization and less labor intensive processes.
Limitation storage area in the port.
EDI information exchange should be fully implemented.
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5:
6:
7:
8:

Customs clearance is taking place in the port, while it could be done in the hinterland in extended
gates or bonded warehouses.
Limited physical infrastructure inside the port.
Work process could be fully paperless through EDI instead of ERP applications.
Human resource capabilities.

Finally, the perspectives of actors surrounding TPS had been obtained through interviews with three
parties: suppliers – TPS, Customs; demand stakeholders - consignees or importers; and an observer - The
World Bank. Each stakeholder group raised a number of issues, which most likely affect the import
container dwell time in Surabaya.
Supply stakeholder group: TPS/ Customs
 The readiness of importers to offer consignee warehouses in the port proximity in order to provide an
additional block as a buffer area to overcome peak season.
 Physical inspection takes undesirably longer.
 Availability of trucking fleet to deliver the containers in post-clearance step.
 The completeness of document from importers for pre-clearance step.
 No additional services are provided in peak season when the number of containers increases.
 Type of imported goods, as sometimes there are imported goods, which need special licenses and
permits and which inspection has to pass through several agencies.
 Low cargo handling speed due to stevedoring labor.
 Implementation of Indonesia National Single Window (INSW), all the licenses can be uploaded online
but conflicts of interest may occur.
 The presence of larger space for physical inspection will facilitate the inspection process.
Demand stakeholder group: Importers
 Pre-clearance hamper and influence the subsequent processes keeping the container stacked.
 The implementation of be-handle services at TPS is less vigilant.
 Lack of human resources to support the be-handle inspection.
 Limited block space for physical inspection, equipment utilization.
 Synergy between TPS and Customs Office to determine the time limits in each work process and to
achieve further coordination.
Observer: The World Bank
 Dwell time can be used to indicate overall congestion at port.
 Low correlation between throughput and dwell time means that there are other factors affecting
dwell time, such as "soft infrastructures” e.g. preparation of import documents, permits and
coordination among the government institutions.
 Data analysis reveals that the high throughput does not impact congestion leading to higher dwell
time. It seems that in Surabaya Container Terminal hard infrastructures and capacity of container yard
are not the major constraints.
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2.7.

Conclusions

The research has shown that the average import container dwell time for TPS in the months, January and
February 2013 was 8.98 days, without taking into account the time to transfer containers to other
landfills; this would bring the dwell time to approximately 10 days. The pre-clearance process for import
containers took up 4.85 days (54%) of the total import container dwell time measured over January and
February 2013 followed by the post clearance process of 2.47 days (27.5%) and the customs clearance
process which took 1.66 days (18.5%). Hereby it is to be noted that for the “be-handle” containers,
customs clearance (41.94%) took most time rather than the pre-clearance process for the other import
channels.
The multiple regression analysis indicates that there is no significant relationship between the YOR,
import container throughput and import container dwell time at TPS, thus the three indicators are not
correlated. Furthermore, a comparison between the import container dwell time of the ports of
Rotterdam and Singapore with the import container dwell time of the port of Tanjung Perak revealed that
it is key to optimize business process flows. This is characterized by electronic information exchange
amongst the stakeholders which is facilitated by the use of information technology, high levels of
mechanization, high volumes of cargo and vessel traffic, intermodal connectivity and vast space for
storage and terminal operations and value added activities in or nearby the port.
Finally perspectives from the supply, demand and observer stakeholders surrounding TPS provided
further insight into possibilities to reduce the import container dwell time. Hereby the supply side,
represented by TPS and customs indicated that the lack of space, the lack of implementation of adequate
IT systems, the lack of consignee warehouses in the hinterland and the lack of adequate terminal
equipment were the main barriers behind reducing import container dwell time. The demand
stakeholders raised the lack of synergy between TPS and customs, lack of space within TPS and the behandle channel performance as the primer constraints for reducing import container dwell time. The last
stakeholder group, the observer pointed out that the import container dwell time provides an indication
of the overall congestion in the port of Tanjung Perak. Furthermore, it is argued that the low correlation
between container throughput in TPS and import container dwell time, indicated that other factors such
as “soft infrastructures” determine the import container dwell time for TPS.
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2.8.

Recommendation

The recommendations to reduce the import container dwell time at Surabaya Container Terminal in the
Port of Tanjung Perak may be performed simultaneously at each step of the clearance process, especially
for the pre-clearance and post-clearance steps. Customs clearance efforts mainly apply to “be-handle”
containers (red channel and yellow channel).
To reduce the time of pre-clearance the following measures should be taken:
1.
2.
3.

Reform the system of taxes and import duties payment
o Causing delays in the Import Declaration (PIB) delivery.
o Invoice issued at the last process shortly before the container will release.
Readiness of document preparation
o Simplifying the prerequisite PIB delivery by Customs
o Dissemination of the regulations and procedures to the importers
Increasing the number of importers in MITA Priority channel
o MITA Priority channel has privileges in terms of simplicity in
Import Declaration (PIB) document preparation and the payment of taxes and customs duties

The measures to be taken to reduce customs clearance time, specifically in the red channel and yellow
channel, are:
1.
o
o
2.
o
3.
o
o
o

Accelerate the transfer of containers to the physical inspection area
Speeding up the moving process of containers
Requires supporting facilities and equipment i.e. trucks, available space
Accelerate the assignment of physical inspection officers
Inspection agencies should have adequate staff in terms of both quality and quantity
Improve the efficiency of automatic scanning device facility utilization
Physical inspection may be hampered by things such as lack of physical inspectors, adverse
weather, etc.
Automatic scanners have a drawback, they are only applicable for uniform containers that
consist of one type of goods
Eliminate the fee charged of using the scanner and include it in the base tariff

The proposed measures to reduce the post-clearance time are:
1.
2.

Improvement of road access to the port
o Line of trucks carrying containers in commercial areas and residential access roads
o Improvement of road access to and from ports
Readiness of importer for using consignee warehouse
o Congestion could interfere the clearance process of other containers
o Prepare consignee warehouses and ‘overbrengen’ to TPS Line II
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3

PENDULUM NUSANTARA NETWORK
EFFICIENCY

Comparison on network efficiency for the
pendulum nusantara and the existing maritime
network for Indonesia
Indonesia is an archipelago with over 17,500 islands, rich in natural resources but with serious challenges on
transportation facilities. There is a discrepancy between the West and East of Indonesia where; government,
domestic, and international trade atmosphere treat the Eastern part of Indonesia differently. Pelindo (Indonesia
Port Corporation) introduced the Pendulum Nusantara concept in 2012. This network plan was designed to
increase Indonesia container shipping flow from west to east and vice versa functioning as a motorway of the
sea concept. This would enable the Eastern part of Indonesia to gain the same opportunity as the Western part
prior to the initiation of the ASEAN single market by 2015.
For this research a network efficiency analysis is carried out using the Nagurney-Qiang method. This method
captures demand, maritime transportation costs, and number of origin-destination pairs inside the network. For
the demand data in this study, goods flows between each province in Indonesia are utilized, while the costs are
derived from shipping lines. The network efficiency of the Pendulum Nusantara is compared to network
efficiency of existing major goods route in Indonesia. This surfaced that the Pendulum Nusantara Network
would mean an improvement of 44.5 % in comparison to the current maritime network. Several nodes and links
inside the Pendulum Nusantara are ranked by their importance, which is determined by Julius-Petersen-Mattson
method. This indicated that Tanjung Perak is the most important node in the network, while the link between
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Tanjung Perak and Tanjung Priok is the most important and the link between Sorong and Makassar is the least
important. Finally, recommendations are presented as well as areas for further research.
Keywords: Pendulum Nusantara, network efficiency, port network, Indonesia port

3.1.

Background

Rapid growth markets are expected to dominate world trade over the next 10 years and will account for
a quarter of the global consumption by 2020 (Ernst and Young,2012). Indonesia, as one of the largest
countries in Asia-Pacific, is also affected by this phenomenon. This archipelago country has evolved to
be the one of the highest GDP countries in the world, ranking no. 16 with US$ 846.832 million (World
Bank, 2011). Even in world economic crisis 2008-2009, Indonesia still kept its record with 5.5%
economic growth (IMF, 2012). Meanwhile, the world had only 3.4% of economics growth (IMF, 2012).
However, the absence of proper infrastructure throughout Indonesia creates a barrier for economic
growth and increases the domestic logistics costs. This undermines Indonesia’s competitive position as a
business location for South-East Asia, which is reflected by the benchmarking studies such as the
Logistic Performance Index (LPI) where Indonesia ranked 59th in 2012 far behind other South-East Asian
countries. These high domestic logistics costs can be related to the centralization of economic activities
in Java. Furthermore, it affects both the access to consumer goods for Eastern Indonesia and the
accessibility to commodities sourced in Eastern Indonesia.
Therefore, the Pendulum Nusantara is being developed with the aim to increase the shipping flow from
East to West and vice-versa by connecting the six economic corridors identified in MP3EI (2011). In
order to decrease the domestic logistics costs and establish a national container backbone for
Indonesia, providing the East of Indonesia with the same opportunities as the West of Indonesia
welcoming the ASEAN free trade concept. The Pendulum Nusantara concept was proposed by the
Indonesia Port Corporation and included in the National Logistics System (Sislognas), which besides
focusing on national integration is also oriented at achieving global connectivity.

3.2.

Research Problem

There is an imbalance in inter-island trade and competition in Indonesia as a result of high domestic
logistics costs. In order to determine whether the Pendulum Nusantara means an improvement in
network efficiency in comparison to the current inter-island shipping network, network efficiency is to
be assessed in order to evaluate its impact on the domestic logistics costs of Indonesia.

3.3.

Research Objective

The objective of this research is evaluate the network efficiency of the Pendulum Nusantara network. At
first, the network efficiency of potential links between the nodes identified for the Pendulum Nusantara
is assessed. Secondly, the network efficiency of the Nusantara Pendulum is compared to current primer
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maritime trade routes efficiency in Indonesia. Finally, nodes and links within the Pendulum network are
being ranked by importance using the Julius-Peterson-Mattson Method.

3.4.

Research Questions

•
•
•
•
•

What is Pendulum Nusantara network plan?
What is Indonesia’s international future hub port?
What is the demand of shipping between ports in Indonesia
What is the freight cost between regions in Indonesia?
How to carry out the network efficiency analysis?

3.5.

Theoritical Discussion

Pendulum Nusantara
Indonesia Port Corporation (IPC) had a visionary plan to connect the major islands and the West-East
corridors of Indonesia in terms of container shipping by a new network, Pendulum Nusantara, which is
to be developed by 2014. Pendulum Nusantara will use six seaports; Belawan, Batam, Tanjung Priok,
Tanjung Perak, Makassar and Sorong; as the main gateways. The selection of these six gateway ports
can be linked to the six economic corridors identified in the master plan for Acceleration and Expansion
of Indonesia’s Economic development (MP3EI). MP3EI is intended to encourage rapid, balanced,
equitable, and sustainable economic growth for Indonesia. A National Logistics System (Sislognas) was
developed in 2012 to support MP3EI. Sislognas (2012) expresses the logistics vision “Nationally
Integrated, Globally Connected” and illuminates initiatives how to stimulate both national integration
and global connectivity. The Pendulum Nusantara “motorway of the sea” concept provides a platform
to achieve national integration.
Within the Pendulum Nusantara, several larger mother-vessels will be deployed that will operate over
the full length of the pendulum. Smaller vessels will operate in the loops of each gateway port acting as
feeder for the mother-vessels. For the pendulum to be successful, nautical accessibility, terminal
infrastructure and hinterland development have to be improved and balanced for all gateway ports
identified in the Pendulum Nusantara. Figure 1 visualizes the Pendulum Nusantara network that is to be
developed for Indonesia.
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Figure 1: Corridors in Indonesia Sea, source: Indonesia Port Corporation, 2011

Indonesia international future hub port
An international hub port is an international port functioning as hub port whereby a mother vessel
operated by the main line operator (MLO) makes a direct call in loading/unloading of cargoes to be
further transported to feeder ports by feeder operators (Sislognas, 2011). The hub and spoke transport
concept originated from the Federal Express’s courier service operated out of Memphis and was then
adopted by passenger airlines. Under a hub-and-spoke transport arrangement, parcels, freight, and/or
persons are transported to a central “hub” facility, then onward to interacting nodes via a network of
“spokes”. The shipping industry has also seen the emergence of massive hub ports at a variety of locales
around the world, serving smaller regional “feeder” ports particularly in the context of container
shipping (Devlin, 2010). At present, Indonesia does not have an international hub port. The Indonesia
government aims to develop two international hub ports; Kuala Tanjung and Bitung.

Demand
When the demand for port services exceeds the supply, this result in congestion of port facilities,
increase in shipping cost and increased waiting times. Since the traffic capacity is not flexible and its
construction and development require substantial financial resources in order to be payable, supply
must be designed in accordance with the anticipated demand in the future. Therefore, in order to avoid
the consequences of non-compliance of port supply, there is a need for demand forecasting of port
services (Jugovic, 2010). To measure the demand in this research, data of Origin-Destination trade flow
between provinces and the container traffic flow have been used. Both data sets were provided by the
Directorate General of Sea Transportation in the Transportation Ministry of Indonesia.
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Sea freight cost
In network efficiency measurement, sea freight cost is the price that is needed to be paid between
shipping from origin to destination. This research follows the definition of (Hidayat, 2013) Sea freight
costs are costs incurred by the merchant in moving goods, by whatever means, from one place to
another under the terms of the contract of carriage. This included cargo handling costs which
encompasses; containers unload/loading stuffing, storage and LoLo (Lift On-Lift Off) cost. Lei Yin (2009)
defines stuffing as a process in which cargo is loaded into an empty container which is then sealed and
transported to the carrier for loading onboard a ship. Stripping is defined by Lei yin (2009) as the
process in which a landed container is unsealed and all its contents are taken out. Finally LoLo is defined
by Lei Yin (2009) as the process where a containerized cargo ship is loaded and off-loaded by a port's
cranes and derricks.

How to measure network efficiency
Network efficiency is the ratio of useful work performed by a number of interconnected nodes and links
in a process of operations (Latora and Marchiori, 2001). In order to be able to assess the
performance/efficiency of the network, it is imperative that appropriate measures are devised since
only when the performance of a network can be quantifiably measured, a network is appropriately
managed (Nagurney and Qiang, 2010). For this research, the network efficiency will be analyzed by
capturing behaviour, flows (demands), and sea freight costs with applications to network component
importance identification and vulnerability. Figure 2 displays a network component, where 1, 2, and 3
are nodes. Links are indicated by A and B. For further simulation, nodes are for the ports, and the links
are for the connection between two ports.
Figure 2: Network components
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3.6.

Methodology

Nusantara Pendulum network efficiency will be analyzed by the Nagurney and Qiang (2007) (NQ)
method, and the importance value of its links and nodes will be analyzed by, both the Petersen and
Mattsson (2006) (JPM) and NQ methods. This research utilized secondary data obtained from ; Sea
Directorate of the Ministry of Transport in Indonesia, Trade ministry of Indonesia, National Statistics
Centre of Indonesia, Samudera shipping lines and Terminal Petikemas Surabaya as an input for the
variables in the NQ and the JPM methods. Hereby the demand, ocean freight cost, and number of
origin-destination ports are to be determined. Demand data will be depicted in terms of ton/year and
the number of origin-destination pairs inside the network will be obtained by using Transportation
Ministry data of origin-destination goods flow matrix (province to province data). The ocean freight cost
data is taken from several shipping companies in the year of 2013 on the origin-destination pairs.
Finally, a comparison is made between the network efficiency of the present maritime network and the
projected network efficiency of the Pendulum Nusantara.

Network Efficiency Measurement
The NQ method indicates that the flow in the network, the induced costs and the behavior of users of
the network are important indicators. The NQ method utilizes equation (i), to determine network
efficiency for the Pendulum Nusantara in this research is illustrated below.

dw

ε=

∑λ

w∈W

w

… (i) Where,

nw

ε = network efficiency
dw = demand in Origin-Destination (O-D) pair w
λw = minimum cost in path w
nw = number of O-D pairs inside the network

Aforementioned equation shows us that the efficiency of network is proportional to the sum of ratio
between demands in O-D pair w to minimum cost in path w, but inversely proportional to the number
of O-D pair w. Equation (i) will be called as NQ method in further calculation.
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Importance Values and Ranking of Links
The JPM method evaluates the importance value of network component. Hereby measurement will
derive the rank of importance of a link or node after its removal calculation in network. The JPM
method, proposes to distinct link importance indicators, depending upon whether the removal of a link
would cause the network to become disconnected or not. The JPM method utilized the equation (ii)
illustrated below. In the further calculation, equation (ii) will be called as JPM method.

I 3 (k ) =

∑ u (G − k )
∑d

w∈W

w

w∈W

… (ii) Where,

w

uw (G-k) = Unsatisfied demand for O-D pair w after link k is removed.
dw

= Total demand that exist inside the network.

I3

= The third condition of importance value in the JPM calculation, and is not
considered as the cubic number.

Nagurney and Qiang (2007) also determined the importance value. The importance of link in network G,
will be defined by calculating difference between initial network efficiency and the network efficiency
after removing component g. The equation utilized by Nagurney and Qiang (2007) (iii) is indicated
below.

I (g) =

I (g)

∆ε

ε

=

ε (G, d ) − ε (G − g , d )
… (iii) Where,
ε (G, d )

= Importance of component g

ε(G,d) = network efficiency
ε(G-g,d) = network efficiency after g component is removed.
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3.7.

Data analysis

Network efficiency analysis
The analysis of network efficiency utilized the NQ method that captured cost, demand, and number of
O-D pairs inside the network. Cost refers to the total cost of per twenty foot equivalent unit (TEU)
container shipping (handling cost + freight cost). At present, freight costs in Indonesia are unstable as
they depend on the supply and demand between consumers and producers, and economic condition of
each region. Demand is captured from data of the Transportation Ministry of Indonesia; freight flows
between each province, 2011.
Figure 3 illustrates a simulation of the Pendulum Nusantara network, whereby the pairs and links are
indicated. Table 1, provides an overview of the demand in tonnage and the cost in Indonesian Rupiah
per TEU per Origin-destination pair.
Figure 3: Simulation of Nusantara Pendulum Network

Table 1: Nusantara Pendulum Data Set
Pair
w1
w2
w3
w4
w5
w6
w7
w8
w9
w10

O-D
(1,2)
(2,3)
(3,4)
(4,5)
(5,6)
(6,5)
(5,4)
(4,3)
(3,2)
(2,1)

Demand (ton)
4,521,140
1,166,743
33,779,731
37,503,830
949,343
631,214
13,274,245
32,284,745
1,096,483
4,225,156

Cost (rupiah)
2,400,000
2,100,000
3,000,000
3,000,000
11,000,000
11,000,000
2,500,000
3,000,000
2,500,000
2,200,000
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With the NQ method, the network efficiency is derived as illustrated below.

dw

ε=

∑λ

w∈W

w

nw

4521140 1166743 33779731 37503830
949343
631214 13274245 32284745 1096483 4225156
+
+
+
+
+
+
+
+
+
2400000
2100000
3000000
3000000
11000000
11000000
2500000
3000000 2500000 2200000
ε=
10

ε = 4.48ton / rupiah
The NQ method expresses the efficiency of the Pendulum Nusantara network in 4.48 ton/rupiah. This
indicates that 4.48 ton can be allocated to each rupiah inside the network. The NQ method is also
utilized to determine network efficiency of the current maritime network of Indonesia in order make a
comparison between the network efficiency of the Pendulum Nusantara and the current situation.
Figure 4 illustrates the existing maritime corridors in green against the Pendulum Nusantara trading
routes in yellow, whereby Table 2 provides an overview of the demand in tonnage and the cost in
Indonesian Rupiah per TEU per origin-destination pair.

Figure 4: Existing Goods Route (Green Line)
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Table 2. Present maritime network data set
Pair
w1
w2
w3
w4
w5
w6
w7
w8
w9
w10
w11
w12
w13
w14
w15
W16
W17
W18
W19
W20

O-D
(1,4)
(4,1)
(2,4)
(4,2)
(3,4)
(4,3)
(7,5)
(5,7)
(5,10)
(10,5)
(6,8)
(8,6)
(6,9)
(9,6)
(6,11)
(11,6)
(6,12)
(12,6)
(8,10)
(10,8)

Demand (ton)
16,874,076
16,679,778
6,700,902
11,235,808
10,221,751
18,450,269
22,893,020
3,871,086
30,765,832
8,438,532
26,378,076
9,354,873
12,528,422
3,355,977
2,933,315
638,693
2,759,020
611,107
8,407,923
7,996,092

Cost (rupiah)
3,100,000
5,000,000
3,500,000
4,000,000
2,100,000
2,500,000
3,500,000
4,200,000
5,000,000
4,000,000
4,250,000
1,350,000
4,000,000
2,100,000
7,000,000
3,000,000
14,000,000
5,500,000
7,300,000
5,200,000

With the NQ method, the network efficiency is derived as illustrated below.

dw

ε=

∑λ

w∈W

w

nw

16874076 16679778 6700902 11235808 10221751 18450269 22893020 3871086 30765832 8438532
+
+
+
+
+
+
+
+
+
3100000
5000000 3500000 4000000
2100000
2500000
3500000 4200000 5000000 4000000
26378076 9354873 12528422 3355977 2933315 638693
2759020
611107 8407923 7996092
+
+
+
+
+
+
+
+
+
+
4250000
1350000
4000000
2100000
7000000
3000000
14000000
5500000
7300000 5200000
ε=
20

ε = 3.1ton / rupiah
The NQ method expresses the efficiency of the Pendulum Nusantara network in 3.1 ton/rupiah. This
indicates that 3.1 ton can be allocated to each rupiah inside the network.
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The NQ method determines 4.48 ton/rupiah for the Pendulum Nusantara network against 3.1
ton/rupiah for the existing major domestic maritime trade routes. This points out that the network
efficiency potential of for the Pendulum Nusantara network is significantly higher that the network
efficiency of the existing domestic maritime network in Indonesia.

Importance Values and Ranking of Links
The Importance value is determined to point out which links between nodes in Pendulum Nusantara
network are most important. Hereby the links between the nodes will be ranked, whereby; the highest
values indicate the most significant nodes. Both the NQ method and JPM method are utilized for this
calculation. At first for the NQ methods, the importance of link in network G will be defined by
calculating the difference between initial network efficiency and the network efficiency after removing
g.
Example of a calculation of the importance, if link “a” is being removed:

I (a ) =

∆ε ε (G, d ) − ε (G − a, d )
=
ε
ε (G, d )

Where,
ε = network efficiency
dw = demand in determined pair
λw = total cost of pair
nw = number of O-D pairs
1166743 33779731 37503830
949343
631214 13274245 32284745 1096483
+
+
+
+
+
+
+
ε (G − a, d ) = 2100000 3000000 3000000 11000000 11000000 2500000 3000000 2500000
10
= 4.09

I (a) =

∆ε

ε

=

ε (G, d ) − ε (G − a, d ) 4.48 − 4.09
= 0.085
=
4.48
ε (G, d )
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By using this formula for all links for the Pendulum Nusantara network, the importance values of all links
between the nodes in the network will be depicted as in below Table 3.
Table 3. Importance values and rankings of links by the NQ method.
Link

Importance value Rank
(N-Q method)
importance

of

0.085
0.022
0.492
0.398
0.003

3
4
1
2
5

a
b
c
d
e

Table 3 indicates the link between Surabaya and Jakarta as the most important, Surabaya and Makassar
as the 2nd most important while the link between Makassar and Sorong is indicated as the least
important.
The second method utilized in this research to determine the value of the links between in the
Pendulum Nusantara network is the JPN method, which captures cost and takes demand into
consideration. But, in this case unsatisfied demand after link k (in network G) removal is to be taken into
consideration.
Example of a calculation of the importance, if link “a” is being removed:

I (a) =

u w1 + u w

∑d

w∈W

I (a) =

w

4521140 + 4225156
= 0.07
129432630

Where,
I

= Importance value of link k

uw (G-k) = unsatisfied demand for O-D pair w after link k is removed in network G
dw

= demand in each pair
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By using this formula for all links for the Pendulum Nusantara network, the importance values of all links
between the nodes in the network will be depicted as in below Table 4.
Table 4: Importance values and rankings of links by the JPN method
Link

Importance Value by Importance’ Ranking
JPM
0.0676
0.0175
0.5104
0.3923
0.0122

a
b
c
d
e

3
4
1
2
5

Figure 5 provides a comparison between the NQ and JPN method, hereby it is clearly visible that both
methods provide the same order in importance ranking of the nodes in the Pendulum Nusantara.

Figure 5: Comparison of Link Importance Value between NQ and JPM methods
Importance Value of Links
0,6
0,5
0,4
0,3
Importance Value by NQ

0,2

Importance value by JPM

0,1
0
a

b
link

c

d

Importance Value by
NQ
e
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3.8.

Conclusion

The network efficiency of the Pendulum Nusantara network (4.48 ton/rupiah) is higher in comparison to
the existing maritime network in Indonesia (3.1 ton/rupiah). The Pendulum Nusantara would provide a
44.5% more efficient domestic maritime shipping network. This efficiency gain is primarily caused by the
high number of ports in the existing maritime network, which entails a lower efficiency since the
number of O-D ports is inversely proportional with the value of efficiency by the NQ method.
The most important node in the Pendulum Nusantara network is the Tanjung Perak port (node 4), as it
absorbs most domestic volumes from the western part of Indonesia to the eastern and vice versa. The
least important node is Sorong Port (node 6) due to the high ocean shipping cost in combination with
very low demand. Should the Pendulum Nusantara be developed, the Tanjung Perak-Tanjung Priok link
(link c) will become the most important link inside the network. On the other hand the Sorong-Makassar
link (link e) would be the least important link. However it is to be noted that even though SorongMakassar surfaced as the least important link in terms of network efficiency by both the JPM and NQ
analysis, one of the objectives of the Pendulum Nusantara as a motorway of the sea concept is to lower
the gap between the West and East of Indonesia. Thus the link from Makassar to Sorong has a strong
social-economical importance, rather than only that of network efficiency.

3.9.

Recommendation

It is to be noted that the Pendulum Nusantara is not the single solution for Indonesia’s challenges in the
maritime network. In order to lower the domestic logistics costs not only maritime transport but also
the production and procurement environment and permit and licensing systems should be improved.
Furthermore, the Pendulum Nusantara could serve as a platform for unity between East and West
Indonesia but the overall business climate in Eastern Indonesia has to be improved in order to attract
further commodity based processing industry. Furthermore, it is paramount that the Government
maintains the existing schedule of liner shipping.
Further research is recommended into the Pendulum Nusantara network efficiency taking port to port
demand and the cost data from trucking of industrial centers to ports into consideration. This would
provide a more detailed and accurate indication of the actual network efficiency. Finally, the
possibilities are to be explored to connect the Pendulum Nusantara network to the future international
hub ports; Kuala Tanjung and Bitung and the effects that this would have on the domestic logistics
costs.
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4

MARITIME BASED HUB AND SPOKE DESIGN
ELEMENT FOR INDONESIA.

An assessment framework for Indonesia’s maritime
based hub and spoke system.
Multiple studies have been conducted on elements influencing maritime based hub and spoke system selection
by various actors. However no research has been conducted yet on design elements specifically for Indonesia’s
maritime based hub and spoke system. This research aims to surface maritime based hub and spoke design
elements that can be utilized as an input for an assessment framework for the development of a maritime based
hub and spoke system for Indonesia. Three stakeholder groups surrounding a maritime based hub and spoke
system were identified in literature, for each stakeholder group a set of generic themes and elements
influencing maritime based hub and spoke compositions were identified. The data analysis aims to filter the
generic themes and elements to themes and elements that are specifically applicable for Indonesia’s maritime
based hub and spoke system. The study concludes with an assessment framework for Indonesia’s maritime
based hub and spoke network that is to be developed and indicates recommendations for further study on
themes and elements where there was discussion amongst actors.
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4.1.

Background

Over the past decade Indonesia has experienced significant economic growth due to its richness in
national resources and its strategic location. Indonesia has the potential “to be on the supply-side, to
supply the world with its natural resources and the associated down-stream products, at the same time,
being on the demand side as a major market in the global supply chain due to its large population”
(Sislognas, p.3). The domestic logistics costs in Indonesia - estimated at 24.64% in 2011 (Bahagia et al.
2013) - enforces the disparity in the economic development of East and West Indonesia and limits the
accessibility to commodities and their competitiveness on the global market. The logistics costs
influence the clustering of industry in Java and the unbalance in trade flows between Indonesian
islands. Furthermore, the economic vision for Indonesia expressed in the Master Plan for Economic
Expansion and Acceleration for Indonesia (MP3EI) highlights the aim to strive for “self-sufficiency”. This
entails measures to ensure economic sovereignty and stimulate domestic processing of commodity
products in order to capture part of the value chain. These factors direct further national integration of
inter island transport in Indonesia. One of the initiatives in order to lower the domestic logistics costs
though national integration is the Pendulum Nusantara concept, proposed by the Indonesian Port
Cooperation (IPC). The Pendulum Nusantara proposes to link six ports; Belawan, Batam, Tanjung Priok,
Tanjung Perak, Makassar and Sorong in a “motorway of the sea concept”.
The ASEAN single market to be implemented by 2015 and the essential contribution of the export of
commodities to the economy of Indonesia resemble the need for global connectivity. This has resulted
in a move from national and regional based strategies to global oriented strategies for both the public
and private sector. Therefore MP3EI (2011) proposes the development of two international hub ports
Kuala Tanjung in Western Indonesia and Bitung in Eastern Indonesia. Simultaneously, the heavy
investments in the economic centre of gravity of Indonesia on Java, through the development of
Kalibaru, Cilamaya and the Trans Java Highway, are likely to influence the willingness of the industry to
relocate to the hinterland of the appointed international hub ports of Indonesia. The centralization of
Industry in Java is further enhanced by the “cluster agglomeration effect”, where sub-contractors and
suppliers of established industries in Java, move from oversees to Java. Furthermore is to be questioned
whether the intention to develop the international hub ports Kuala Tanjung and Bitung as gateways to
Indonesia would be accompanied by a restriction of the international port status of twenty-five strategic
ports, in particular after the ports of New Kalibaru and Cilamaya have been fully established. Finally, it
can be noted that the domestic hub ports identified in the Pendulum Nusantara exclude both Kuala
Tanjung and Bitung where there is no link between future international and domestic maritime good
flows.
Thus, no fixed strategy exists on the strategic direction that is to be followed in laying out a Maritime
Based Hub and Spoke System (MBHSS) for Indonesia. Therefore, this research aims to surface design
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elements that can be taken into consideration while developing a maritime based hub and spoke
system for Indonesia. In order to include all stakeholders surrounding Indonesia’s maritime based hub
and spoke system both the market and facilitating perspective are to be taken into consideration.

4.2.

Research Questions

1. Which supply themes and elements are to be taken into consideration for Indonesia’s MBHSS?
a. Are themes and elements confirmed/disconfirmed by respondents?
b. New insights on design themes and elements by respondents?
c. What nuances are given by respondents on the themes and elements?
2. Which demand themes and elements are to be taken into consideration for Indonesia’s MBHSS?
a. Are themes and elements confirmed/disconfirmed by respondents?
b. New insights on design themes and elements by respondents?
c. What nuances are given by respondents on the themes and elements?
3. Which enabler themes and elements are to be taken into consideration for Indonesia’s MBHSS?
a. Are themes and elements confirmed/disconfirmed by respondents?
b. New insights on design themes and elements by respondents?
c. What nuances are given by respondents on the themes and elements?

4.3.

Conceptual Framework

Figure 1. Generic design themes influencing MBHSC

4.1.
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4.4.

Theoritical Discussion

Defining a maritime based hub and spoke for Indonesia
A maritime based hub and spoke system can be defined as a network in which a port or ports are the
central node or nodes in a network of both maritime and land based nodes. Cavinato (1989) cited in
Nam and Song (2010) defines a maritime based hub and spoke as “a port where leading international
carriers consolidate their shipments from various originating points in order to redirect them to their
respective destination through radial links” (p. 272). These originating points can be considered as
feeder ports in the maritime based hinterland of the hub port (Wang and Wang, 2011). Nam and Song
(2011) define a maritime hub and spoke system as a point of consolidation for shipments of companies
on a large scale at major terminal from where goods, information or passengers are redistributed by
smaller scale shipments to their respective destination via radial links.
Most continental countries have a land based hub and spoke system for their domestic flows of goods,
information and passengers, where one or multiple gateway ports serve as an entry point (Mahendra,
2012). Indonesia as an archipelago is dependent on its maritime based logistics as a backbone for its
logistics and transport (Meeuws and Bahagia, 2012). As Indonesia is an archipelago it is primarily
dependent on sea transport thus the developments of seaports is crucial to facilitate economic growth.
Wang and Wang (2011) state that Tanjung Priok can be classified as a regional hub port with a captive
hinterland covering both Indonesia and the Philippines primarily served by 9 feeder ports.
According to Hsu and Hsie (2006) utilizing a maritime based hub and spoke network provides economies
of flow through the possibility to consolidate freight by deploying larger ships. This does not
automatically means lower cost per TEU because even though this will decrease shipping cost on the
line-haul or radial spokes of a hub, there are the costs of feedering, shipping time, loading-unloading
and port charges. Singapore is the largest logistics maritime based hub in the world with an annual
throughput of 31.65 million TEU, located in South-East Asia. Indonesian ports such as Tanjung Priok,
Tanjung Perak, Makassar and Belawan are identified in literature as regional hub ports, which feeder
Singapore; on a national scale, the ports of Belawan, Tanjung Priok, Tanjung Perak and Makassar are the
primer domestic hub ports of Indonesia.
Taaffe et al. (1963) cited in Baird (2006) suggest an increasing level of port concentration as certain
hinterland routes and urban centers develop more than others. For this scenario Baird (2006) claims
that the geographical system would develop from an initial pattern of scattered, poorly connected ports
along the coastline to a main network consisting of corridors between gateway ports and major
hinterland centers. This is the case for Indonesia where currently two gateway ports are being
developed and domestic hub ports will be connected by a motorway of the sea. For Indonesia, the
radial nodes of the domestic hub ports that are identified will be maritime based.
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Stakeholder group identification
Based on the works of Rugman and Verbeke (2011), Yap et al. (2007) and Tongzon and Sawant (2007),
three stakeholder groups influencing Indonesia’s maritime based hub and spoke system composition
are identified. Hereby the Supply stakeholder group represents the shipping lines operating in
Indonesia’s maritime based hub and spoke system. The demand stakeholder group embodies inland
logistics service providers and industry and the enabler stakeholder resembles the port authorities,
government and observers. This theoretical discussion aims to surface generic design themes and
elements for a maritime based hub and spoke system. These sets of generic design themes and
elements are utilized as the input for the interview frameworks for the data collection. The conceptual
framework at the end of the theoretical discussion highlights generic themes that are suspected to
influence Indonesia’s maritime based hub and spoke system composition.

Generic design elements supply side
Wiegmans et al. (2008) and Notteboom et al. (2009) provide an overview of themes and
elements influencing port choice by shipping lines discussed in academic literature. For this study both
the overviews provided by Wiegmans et al. (2008) and Notteboom et al. (2009) and the input from
other academic literature that has been discussed on this subject results in the identification of 12
generic themes and to which 21 elements are allocated.

Generic design themes and elements demand stakeholder
Song and Panayides (2008) identify six themes on port selection by inland service providers; transport
mode integration, relationships with inland transport providers, relationship with shipping lines, value
added services, use of technology for data sharing and channel integration practices and performance.
Besides the main themes identified by Song and Panayides (2008) no other themes surfaced in
literature.

Generic design themes and elements demand stakeholder
Fathony and Wicaksono (2012) propose utilizing a PESTEL-framework for the assessment of a MBHSS in
academic literature as no generic assessment framework on the facilitating side of port systems exist.
Fathony and Wicaksono (2012) state that for Indonesia political, economic and legal factors
tremendously influence maritime based transport systems and port development such as the
implication of the National Logistics System (Sislognas, 2012), cabotage and port governance under law
nr. 17, 2008 and the economic policy driven by MP3EI (2011). Therefore, they propose to utilize a
PESTEL-analysis in order to determine factors that influence trade facilitation in ports and maritime
transport systems. In addition Lee and Ducruet (2009) elaborate on social, environmental and
technological factors influencing maritime based transport system. For this research the decision has
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been made to utilize a PESTEL-analysis to cover the political, economic, social, technological,
environmental and legal theme’s and their elements from the facilitator’s perspective on Indonesia’s
MBHSS.

4.5.

Methodology

Research philosophy
This research follows the intrepetivist research philosophy as this research focuses on understanding
human behavior in the sense that it is oriented on determining value frameworks and motives of
various stakeholders surrounding Indonesia’s maritime based hub and spoke system. In order to grasp
the social interactions between the three identified stakeholder groups it is necessarily to become
receptive for the position of a stakeholder in relation to other stakeholders. As all stakeholders
continuously shape Indonesia’s maritime based hub and spoke system, the constructionist ontological
considerations apply.

Research approach
Initially generic themes and design elements for MBHSS are identified through a literature review.
These generic themes and design elements are used to create a conceptual framework; research
questions a central focus question and constructs the interview frameworks. Thus it can be argued that
initially the research follows a deductive process in which theory is used as a starting point to create a
focus and approach for the data collection. This process is characterized by moving from the
identification of stakeholder groups towards a more specific focus and sets of generic design elements.
Yet then a shift is made towards an inductive approach in which the observations in the data collection
are used to identify new insights, confirmation and disconfirmation on theme and element level. The
attributes of these elements are to provide further inside in the relevance of these elements to a hub
and spoke system for Indonesia. The outcomes of this analysis will serve as the input for an assessment
framework on design elements for a maritime based hub and spoke for Indonesia. In contrast to the
deductive approach this process is characterized by moving from specific observations in the data
collection to broader generalizations.
This shift from a deductive towards an inductive approach halfway the research is proposed by Blumer
(1954) sensitizing concepts. The sensitizing concept encompasses the start of a deductive approach in
which models are used for input prior to a shift to an inductive approach later on in the research. In this
research analytic induction will be used to surface hub and spoke design elements for Indonesia
through looking at cases and observations through interviews with various actors who influence
Indonesia’s MBHSS. Hereby a total of 3 in depth interviews and 17 semi-structured interviews divided
over three stakeholder groups provide the data utilized in this research.
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Research strategy
The research strategy that has been selected to carry out the data collection for this research is a case
study. The choice for a case study strategy has been made as the research is aimed at a gaining a rich
understanding of the context of the MBHSS for Indonesia and the processes being enacted (Saunders,
2003). This research involves an empirical investigation of the design elements based on multiple
sources of evidence; namely different stakeholders and data collection techniques; depth-interviews,
semi-structured interviews.

Research purpose
The research into an assessment framework for Indonesia’s MBHSS is exploratory. It seeks to develop
new insight into the elements that are to be considered for the development of Indonesia’s maritime
hub and spoke system.

4.6.

Analysis

Supply stakeholder group
Out of the 12 generic themes identified in literature, 9 were confirmed or partially confirmed by
respondents. Respondents disconfirmed the theme; quality and cost of auxiliary services, partially
disconfirmed the theme; value added activities and there was discussion on the theme; inland
connectivity to modes of transport. Respondents did not raise any new insight on themes or element
level.
On element level, there were 21 generic elements identified in literature. 15 were confirmed or partially
confirmed by respondents. Hereby the following elements were either disconfirmed partially
disconfirmed or neither confirmed nor disconfirmed.
Disconfirmed:

1. Quality and cost of auxiliary services.
2. Customs performance.

Partially disconfirmed:

1. Cost, quality and availability of value added activities in port
proximity.

Discussion:

1. Hinterland accessibility per mode of transport.
2. Reliability of inland transport modes in a port environment.
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Table 1. Assessment framework supply stakeholders of a MBHSS.
Supply design themes and elements
1. Port physical and technological infrastructure
1.1 Nautical accessibility
1.2 Terminal infrastructure and equipment
1.3 Hinterland accessibility per mode of transport
2. geographical location of the industry in a ports hinterland
2.1 Location of economical centers in the hinterland of ports
2.2 The geographical location of specialized economic zones
3. Port efficiency
3.1 Port turnaround time
3.2 Terminal productivity
3.3 Terminal productivity
3.4 Port operating hours
4. Interconnectivity of the port
4.1 Frequency of deep sea and feeder service of a port
4.2 Port regionalization
5. Inland connectivity to modes of transport
5.1 Reliability of inland transport modes in a port environment
6. Quality and cost of auxiliary services
6.1 Customs
6.2 Pilotage and towage
7. Efficiency port management
7.1 quality and cost of port administration and port dues
8. Value added activities
8.1 Cost, Quality and availability of value added activities in ports
9. port security
9.1 Environmental profile of the port
9.2 safety regulations
10. Port reputation
10.1 Satisfactory rankings in benchmarking studies
11. Port communication system
11.1 Availability, quality and cost of a port communication system
12. Geographical location of the port
12.1 Geographical location of the port in a maritime network.

Confirmation
Confirmation
Confirmation
Discussion
Partial confirmation
Confirmation
Partial confirmation
Partial confirmation
Confirmation
Confirmation
Confirmation
Partial confirmation
Confirmation
Confirmation
Confirmation
Discussion
Discussion
Disconfirmation
Disconfirmation
Disconfirmation
Partial Confirmation
Partial Confirmation
Partial disconfirmation
Partial disconfirmation
Partial Confirmation
Discussion
Confirmation
Partial Confirmation
Partial Confirmation
Partial Confirmation
Partial Confirmation
Partial Confirmation
Partial Confirmation

Demand stakeholder group
All 6 generic themes identified in literature were confirmed or partially confirmed by respondents. New
insight by respondents raised no additional themes yet it did surface 2 new elements, which were both
partially confirmed.
On element level, 27 generic elements were identified in literature and two additional elements. 24
confirmed or partially confirmed by respondents. Hereby there was discussion amongst respondents on
two elements and one element is invalid.
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Discussion:

1. Degree of customization of value added services
2. Information exchange platform between shipping lines and inland
LSP’s

Invalid:

1. Quality of IT Suprastrucure and Infrastructure.

Table 2. Assessment framework demand stakeholders of a MBHSS.
Demand design themes and elements
1. Value added Services
1.1 Degree of customization of value added services.
1.2 Rules and regulations on value added services in a port proximity
1.3 Distance of the industry to the port, influencing the degree to which value
added services in ports influence port selection by industry.
2. Channel integration
2.1 Logistic channel integration influencing port selection
2.2 Supply channel integration influencing port selection
2.3 Trade channel integration influencing port selection
2.4 Port regionalization influencing port selection
3. Relationships with inland service providers
3.1 Business to business information exchange
3.2 Supply chain visibility
3.3 Government to business information exchange
3.4 Vertical integration
4. Relationships with shipping lines and inland service providers
4.1 Information exchange platform
4.2 Location of the industry influencing the formation of shipping corridors
4.3 Interconnectivity and interoperatability
4.4 Location of the industry in the hinterland
4.5 Geographical balance of domestic trade volume
5. Transport mode integration
5.1 Presence of dry ports in a ports hinterland
5.2 Intermodality
5.3 Modal split
5.4 Multimodality
5.5 Roro services
6. Use of technology for sharing data
6.1 Business to business information exchange
6.2 Government to government information exchange
6.3 Government to business information exchange
6.4 Reliability for sharing data
6.5 Port communication system
6.6 Quality of the IT supra and infrastructure
New insight surfaced the following elements
1.4 Hinterland congestion influencing the degree up to which value added
services direct port choice by industries.
5.6 Hinterland congestion affecting transport mode integration in ports.

Confirmation
Discussion
Partial Confirmation
Partial confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Partial confirmation
Confirmation
Discussion
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Partial confirmation
Confirmation
Partial confirmation
Partial confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Confirmation
Invalid

Partial confirmation
Partial confirmation

Enabler stakeholder group
All 6 generic themes identified in literature were confirmed or partially confirmed by respondents. New
insight by respondents raised no additional themes, yet it did identify 6 additional elements which were
all either confirmed or partially confirmed.
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On element level, 28 elements were identified in literature out of which one was partially disconfirmed,
and there was discussion on two elements.
Partial disconfirmation:
1.

Eco tools utilization as an environmental factor influencing Indonesia’s maritime based hub and
spoke system composition.

Discussion:
1.

Realization of international hub or gateways for West and East Indonesia as a political factor
influencing Indonesia’s maritime based hub and spoke system.

2.

Development of Kuala Tanjung and Bitung influencing Intra-ASEAN trade as an economical factor.
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Table 3. Assessment framework enabler stakeholders of a MBHSS.
Enabler design themes and elements
1. Political
1.1.1 National integration influencing Indonesia’s MBHSC
1.1.2 Global connectivity influencing Indonesia’s MBHSC
1.2 Domestic flow of goods influencing Indonesia’s MBHSC
1.3 Policy on specialized economic zones
1.4.1Sislognas
1.4 1 Pendulum Nusantara
1.5. Integrating Pendulum Nusantara and Sislognas
1.6 Realization international hub/gateways in
1.7 Domestic hub ports
1.8 Selection of a hub port for Eastern Indonesia
2. Economic
2.1 Domestic logistic costs
2.2 MP3EI’s Six economic corridors
2.3 Commodity oriented economic focus
2.4 Specialized economic zones influencing industrial development
2.5 Kuala Tanjung and Bitung influencing intra-ASEAN trade
2.6 Domestic shipping market
2.7 Tariff structure Pendulum Nusantara
3. Social
3.1 Demographical implications
3.2 Human resources
3.3 Pancasilla
4. Technological
4.1 Deployment of vessels in the Pendulum Nusantara
4.2 Infrastructure developments in ports
4.3 Intermodal and multimodal facilities in ports
4.4 Compatibility INSW and ASW
5. Environmental
5.1 Environmental concerns influencing port development
5.2 Incentive scheme for intermodal transport
5.3 Roro transport
5.4 Eco tools
6. Legal
6.1 Cabotage
6.2 Port governance
New insight surfaced the following design elements
1.9 Kalibaru/ Cilamaya influencing the development of Kuala Tanjung and Bitung
2.8 Competitive environment Kalibaru and Cilamaya
2.9 Import and export trade balance of Indonesia
4.5 Integration of ILCS in INSW
6.3 Import restrictions influencing trade flows
4.5 Limiting international port status to Kuala Tanjung and Bitung

Confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Confirmation
Discussion
Partial confirmation
Confirmation
Confirmation
Partial confirmation
Partial confirmation
Confirmation
Partial confirmation
Discussion
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial disconfirmation
Confirmation
Confirmation
Confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Partial confirmation
Confirmation
Confirmation
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4.7.

Conclusion

On theme level most generic themes found confirmation or partial confirmation. Within the supply
stakeholder group there was discussion amongst some respondents, 25% of the generic supply design
themes for a MBHSC cannot be utilized for Indonesia. This is suspected to be caused by; first the
dynamic market environment of the shipping industry in Indonesia and second the respondent group
size. The demand and enabler generic design elements were 100% confirmed or partially confirmed by
respondents. This reflects that even though Indonesia´s MBHSS has unique features due to the fact that
Indonesia is an archipelago and it is affected by the social economical values entrenched in the
Indonesian society, this research ¨provides a relatively complete overview of the design themes that are
to be taken into consideration for Indonesia´s maritime based hub and spoke system.
On design element level there was a greater degree of elements that was disconfirmed and partially
disconfirmed. For the supply stakeholder group 7.5% of the generic elements were subject to
discussion, 2.5% were partially disconfirmed and 5% were disconfirmed. For the demand stakeholder
group 6.9 % of the generic design elements and elements that surfaced through new insight raised
discussion amongst respondents and no disconfirmation or partial disconfirmation did occur. Two
elements surfaced through new insight; both related to hinterland congestion influencing either the
degree of value added activities or transport mode integration in a port environment. Finally, on the
generic enabler design elements that 2.9% was disconfirmed and 5.9% was subject of discussion
between respondents. New insight raised six additional elements that were all either confirmed or
partially confirmed by respondents. These new insight reflect the rapidly changing developments on the
facilitating side for Indonesia’s MBHSS.

4.8.

Recommendation

This research provides recommendations for further research through themes and elements that were
indicated in the analysis and subject to discussion by respondents. Furthermore the frequency of
nuances by respondents in the semi-structured interviews, which were analyzed through open and
analytical coding point out areas of further research as, indicated below.
Respondents out of all three respondent groups indicated improving communication and collaboration
between the supply, demand and facilitating stakeholder groups surrounding Indonesia’s maritime
based hub and spoke system is a necessity for the successful development of such a MBHSS. Hereby
respondents from both the supply stakeholder group raised that transport and trade policies, rules and
regulations could be more customized on the needs of the market parties.
Furthermore, respondents raised the influence of the degree of local and regional government
autonomy on the penetration of national government policies and legislation. This directly influences
the domestic logistics costs as local and regional authorities introduce permits and licences which
increase the hidden logistics costs in Indonesia. Besides it also influences the level of Foreign Direct
Investments (FDI) in the proposed specialized economic zones as concessions such as tax incentives
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proposed by national government are occasionally overruled by local and regional authorities. Closer
collaboration between national and regional/local government could also enhance further local and
regional ownership in ports in order to facilitate the “port landlord” governance model.
The effects of the proposed future development of Kuala Tanjung and Bitung as gateways ports for
Indonesia in Sislognas on both the domestic logistics costs and Indonesia’s competitive position are
subject of discussion. Where some respondents expect an increase in domestic logistics costs and
worsening competitive position of Indonesia’s commodities on the global market due to forced
transhipments in the gateways, other expect the opposite due to the potentials of lowering the unit
cost per TEU through the deployment of large vessels and consolidation. Therefore, further research
into the effect on the domestic logistics costs of the development of Kuala Tanjung and Bitung is
recommended.
Finally, respondents raise the necessity of integrating commodity supply chains in Sislognas, where the
disparity between West Indonesia which is container oriented and the East of Indonesia which is bulk
oriented is highlighted. Hereby respondents also discuss the implications of the heavy investments in
both port and hinterland infrastructure in Java contrasting the development of the foreland of
Indonesia.
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5
5.1.

UNLEASHING THE POTENTIAL OF RORO
SHIPS AND FERRIES IN INDONESIA
Introduction

Indonesia is an archipelago comprising more than 17,000 islands and, consequently, the country is
critically dependent on shipping to provide connectivity between its major islands for both cargo and
passengers. Roll-on Roll-off ships (RoRo) and ferries carry both passengers and vehicles, and make up
the most important elements of this connectivity, particularly for transporting trucks and cars between
islands. RoRo ships are regulated by the Directorate General of Sea Transport (DGST), which maintains a
focus on safety and reporting rather than the licensing of routes or the setting of tariffs. Meanwhile,
ferries are regulated by the Directorate General of Land Transport (DGLT), which tries to balance supply
and demand on critical transport links across Indonesia through the licensing of ferries and routes, and
the setting of tariffs.
Given the differing regulation, it is important to understand the difference between RoRo ships and
ferries. The difference has little to do with the design of the vessels, which can cause some confusion.
Instead, the difference concerns the regulatory regime. Ferries are normally a point-to-point service
usually over relatively short distances of less than 150km. Ferries are normally seen as being the
maritime support for the road network, with a ferry linking two dedicated terminals that are served by
major connecting roads. The ports are normally managed by PT. ASDP under the oversight of DGLT. An
example of an Indonesian ferry service is the Merak to Bakauheni service, which is also one of the
highest volume ferry services in the world in terms of passengers and freight. Conversely, RoRo ships
provide longer distance domestic shipping services between Indonesia’s public ports run by the port
authority Pelindo, and are not seen as extensions of the road haulage network, but as full maritime
shipping services. Hence, they are overseen by DGST, and sail from Pelindo ports. Confusingly, RoRo
ships may not have opening bulkheads stern or aft to allow vehicles to drive into or out of the ship’s
hold.
Despite the rapid expansion of Indonesia’s air transport network in recent years, passenger traffic is still
an important factor in RoRo and ferry services. Even today, the final island “hop” to Indonesia’s
outlying islands is provided by RoRo and ferry transport. Unlike the high-traffic Merak to Bakauheni
service, many of the final island “hops” to outlying islands have low passenger and cargo volumes and
cannot be consider commercially viable, although they do provide an essential public service. In
recognition of this essential public service, all ferries that carry passengers are permitted to buy
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subsidized fuel from Pertamina. It therefore seems remarkable that Indonesian ferries charge more to
move cargo than on comparable European routes that have no subsidies.
The contrast between the development of air and maritime transport in Indonesia, and in particular
RoRo and ferries, is sharp. Indonesia has seen explosive growth in air travel, with new routes, new
airlines, competitive pricing, and a huge investment in new aircraft, including the largest ever order
placed with Boeing. Garuda, the state-owned flag carrier, has responded to this competition by
improving its service and this was recognized in 2013 when it was voted “Best in Region: Asia and
Australasia” in 2013 by the Airline Passenger Experience Association (APEX).
This report suggests that Indonesia’s RoRo ships and ferries are a weak link in the country’s economic
development, and that they are failing the economy and its people by failing to invest and relying on old
and small ships using outdated technology. The tables below show the average age and size of ships by
ferry company and by route in Indonesia.

Table 1: Indonesian ferries by company
Company
PT ASDP Indonesia Ferry (Persero)

No. of
ships
86

% of fleet

Mean age

Mean GRT

41%

25

471

PT Jembatan Madura

31

15%

27

1,270

PT Dharma Lautan Utama

18

9%

29

725

PT Putra Master Sarana Penyeberang

14

7%

29

2,436

PT Jemla Ferry

11

5%

31

3,114

% of fleet

Mean age

Mean GRT

20%

26

4,600

Table 2: Indonesian ferries by route
Route
Merak – Bakauheni

No. of
ships
41

Ketapang – Gilimanuk

36

17%

20

615

Padang Bai – Lembar

23

11%

27

971

Bajoe – Kolaka

12

6%

30

842

Palembang – Muntok

9

4%

30

308

Kayangan – Pototano

15

7%

24

612

Ujung – Kamal

6

3%

36

217
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Meaningful comparisons are possible to match routes by length, nature of crossing, and levels of traffic.
Such a comparison can be made between the Merak to Bakauheni crossing linking Java and Sumatra,
and the Dover to Calais crossing linking the UK to continental Europe. The comparisons are dramatic:
the average age of ferries on the Dover to Calais route is six years compared with 26 years on the Merak
to Bakauheni route; the average GRT of ships on the Dover to Calais route is 35,000 GRT compared with
just 4,600 GRT on the Merak to Bakauheni route; and the smallest ferry on the Dover to Calais route is
larger than the largest ferry on the Merak to Bakauheni route. The picture below shows the latest Dover
to Calais US$200m super-ferry in the background and a recently scrapped ferry in the foreground. The
scrapped
Figure 1: Spirit of Britain (background) and Pride of Calais (foreground)

PT ASDP, the state-owned ferry company, operates over 40 percent of all the ferries in Indonesia. The
company is allowed to operate on high-volume routes on a preferential basis, while in return it also
operates on numerous low-volume routes. Profits from the high-volume routes are used to subsidize
the low-volume routes, although the level of subsidy lacks transparency. In a similar manner, PT Pelni, a
passenger RoRo operator, is given preferential access to berths in Pelindo ports in return for providing
services that would otherwise be uneconomic. Again, the levels of subsidy and how these are applied to
unprofitable routes are not transparent.
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The poor performance of the RoRo ships and ferries in Indonesia is despite the fact that two of the
largest routes in the world by cargo and passenger volumes are found in Indonesia (Java to Sumatra,
and Java to Bali). Despite recent successes, no Indonesian domestic air route makes it into the top 50
routes in the world by passenger volume. What accounts for the difference in contribution to Indonesia
and its people between air transport and maritime transport? Furthermore, why are Indonesian ferries
so much older and so much smaller than international comparators, when this is not the same for
aircraft?
This report suggests that two important factors stand out in accounting for these differences:

1.

RoRo services are regulated in a manner that protects incumbent operators from the
competitive threat of new market entrants through high monetary and non-monetary
barriers to entry.

2.

The scale, market dominance and entrenched operational advantages of state-owned
ferry and RoRo companies make it extremely hard for private companies to compete,
and raise further barriers to entry.

However, the impact of these factors is different depending on the characteristics of the actual service
under discussion. Therefore, this study examines each of these factors in more detail through the
following sub-divisions of ferry and RoRo services:

•

High-density cargo and passenger ferry routes, such as Merak to Bakauheni and
Ketapang to Gilimanuk. These routes are directly comparable to “world class” routes of
a similar scale, such as those across the English Channel (England to France) or the
Skagerrak (Sweden to Denmark).

•

Commercial, long-distance RoRo shipping services that compete with container shipping
and other forms of domestic shipping.

•

Coastal shipping services linking major centers of population and providing an
alternative to road transport. An example of these would be a service from Surabaya to
Jakarta

•

Low-density ferry routes that connect outlying islands and provide a critical public
service.

5.2.

High Density Ferry Routes : Merak to Bakauheni

In the pictures below, on the left is the pride of Indonesia’s largest ferry operator, the 1998-built Port
Link III, a 15,315 GRT ferry introduced in 2014 on the Merak to Bakauheni route. On the right is the
Pride of Calais, a 26,433 GRT ferry retired from the Dover to Calais route in 2012 and broken up for
scrap. Launched in 1987, the Pride of Calais had become too small, used outdated technology, and was
considered to have no further value as a ferry by its owner, P&O Ferries. In terms of passenger and
cargo volumes, distance, the nature of ferry route, and other factors, the Merak to Bakauheni ferry
service should be considered directly compared to the Dover to Calais ferry service. It is therefore a
valid and important question to ask, why is the newest and largest ferry on the Merak to Bakauheni
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route in Indonesia far smaller than the Pride of Calais, which was too small for a ferry service of a similar
size and volume?
Figure ii: Port Link III

Figure iii: Pride of Calais on way to the scrap yard

Ferry shipping charges on high-volume routes are regulated in a manner that assumes they are a quasimonopoly; not all tariffs are regulated but there are benchmark tariffs for “public services”. In practice,
operators are subject to a tariff agreed through a process that is based on their existing cost base and
involves significant stakeholder feedback.
The average age of ferries in Indonesia is 26 years. This is above the normally useful life of the ships,
which is between 20 and 25 years (the Pride of Calais was scrapped at the age of 25 years). This means
that the companies operating these ships do not have a cost item that represents the true cost of the
investment. Usually, this cost item is over 50 percent of the overall cost of owning and operating a ship.
The regulated tariff therefore does not permit operators to invest in modern replacement ferries.
Instead, they consistently have to find old (cheap) tonnage, creating a significant financial barrier to
market entry.
High-density ferry routes in the rest of the world have often led policymakers to make highly costly
capital investments in bridges or tunnels. Such projects have a history of being financially disastrous,
such as the recent examples of the Oresund Crossing and the Channel Tunnel. In each case, a simple
calculation usually reveals the financial challenges facing a fixed crossing. In Indonesia, it is equally
instructive to consider that an estimated US$25 billion bridge connecting Java and Sumatra, if it were
technologically feasible, would incur annual interest payments of about US$2.0 billion. The Akashi
Straits Bridge in Japan, built in a similar seismic area as the Sunda Straits, took 10 years to complete
after already nearly 30 years of planning. A bridge over the Sunda Straits would take between 15 and
20 years to design and build. In comparison, the cost of replacing every ferry on the Merak to Bakauheni
route with the largest and most modern ferries in the world would be less than US$1.5 billion. Such an
investment would provide eight ferries, thereby delivering a 50 percent increase on current capacity on
the route. While a bridge would not be operational in under 15 years, ferries could be ordered and
deployed onto the existing terminals’ infrastructure within two years and could be redeployed if and
when a bridge was finally constructed. However, if experience from Europe is replicated in Indonesia,
the ferry route would likely survive competition from the bridge.
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Conclusions
The following conclusions can be drawn with respect to high-density ferry routes:

•

High-density ferry routes in Indonesia should operate using far larger and more modern
vessels than at present. This would reduce the operational costs, provide a better service,
and help to significantly reduce logistics costs across the archipelago. Investment in these
ferries would require the tariffs charged to be adjusted to reflect the investment being
made.

•

Ferry terminals need to be developed to be able to serve large, modern ferries.

•

Some of the major ferry routes in Indonesia offer top-quality commercial opportunities to
potential investors should the regulatory environment be made attractive to such
investors.

•

A Sunda Straits bridge would take many years to design and build, and should not be
considered a factor in regulating or investing in ferries for the Merak to Bakauheni service.
If the bridge should eventually be built, there is still significant potential to redeploy ships
to other parts of Indonesia.

Recommendations
•

DGLT to review the tariff regime on high-density ferry routes with a view to encouraging
investment in large, modern ferries.

•

CMEA, MOT and MSOE to encourage state-owned companies to invest in large modern
ferry tonnage.

•

DGST to amend regulations to allow ships to be imported on the basis of ship construction
standards at the date when they were built.

•

DGLT to study how best to upgrade ferry terminals serving high-density routes for use by
large modern ferries.

•

CMEA to study amending the approach to regulation away from managing supply and
demand to the management of competition on high-density ferry routes. This study would
include the potential to move towards long-term route concessions with concession fees
providing investment funding for terminal expansion.

5.3.

Commercial RoRo Services

Services where these are in competition with container and other shipping services is outside the scope
of this study. However, this is an area that deserves further investigation, as container, commercial
RoRo and other shipping services also appear to be failing the Indonesian economy and people.
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The study outlines how implementing the fuel subsidy (the requirement to carry passengers on ships in
order to receive subsidized fuel) increases the cost of operating RoRo services in Indonesia. Overall,
both directly and indirectly, the impact of the fuel subsidy in Indonesia makes the cost per ton of road
haulage and sea freight in Indonesia almost the same. Convenience and other soft factors then take
over and make road haulage by far the most preferred mode of transport.
The study also notes that cabotage regulations require a RoRo ship that is to be used in Indonesia to be
imported and therefore to “become” an Indonesian ship. In addition, the regulatory approach to RoRo
construction standards makes acquiring old ferry tonnage from the international market difficult. This is
because any ship imported into Indonesia must meet the most modern RoRo construction standards at
the time of import, not those standards relevant at the time of construction, which is the normal
approach. This makes the assessment of potential ship purchase difficult, as the costs of upgrading have
to be factored into the assessment. It also increases the cost of those ships.
The study identifies that state-owned companies, in particular PT ASDP and PT Pelni, dominate RoRo in
Indonesia. The public service obligations (PSO) and the level of interconnection between these
companies, sister companies such as the Pelindo companies, and the regulator, all add to their market
advantage. One specific example of these market advantages is access to fixed time slots for berthing at
Pelindo ports. This gives PT Pelni a unique market position in premium cargo such as containers, where
time and reliability of service are highly valued. No other RoRo company in Indonesia can offer a reliable
services schedule, while PT Pelni can do so because of its relationship with Pelindo companies and also
by leveraging its PSO to maintain regular ferry services. This impedes private operators in delivering
effective competition and allows PT Pelni a substantial premium and unregulated revenue stream.

Conclusions
The following conclusions can be drawn concerning commercial RoRo services:

•

Opportunities to improve and expand RoRo service provision are constrained by ship
choice and issues relating to the import of ships into Indonesia.

•

The preferential treatment of state-owned companies is constraining the development
of private sector companies in a business area where the private sector is more capable
and more willing to invest and innovate.

Recommendations
•

Abolish the fuel subsidy to eliminate the market distortion benefiting road haulage.

•

DGLT/DGST and others to change the regulatory requirement to carry passengers in
order to receive the fuel subsidy, eliminating the distortion that cargo ships are unable
to compete with passenger ships in the carriage of cargo.

•

DGST to amend regulations to allow ships to be imported on the basis of ship
construction standards when they were built.
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•

Pelindo to remove the preferential treatment on berthing offered to state-owned
companies and to seek the market value of such preferential treatment from stateowned companies and private companies through competition.

5.4.

Coastal Shipping Services

Over the past few years, a number of studies have considered the potential to relieve traffic on the
North Coast Road (Jalur Pantai Utara, or Jalur Pantura) by diverting cargo traffic to RoRo services
running to and from Surabaya and Jakarta (Tanjung Perak and Tanjung Priok). Such RoRo services have
been tried by commercial companies over the past 10 years and all were eventually withdrawn after
suffering substantial losses. Further analysis is needed to explore whether coastal shipping can be made
profitable on the long run and become competitive with road transport.

Conclusions
The following conclusions can be drawn regarding coastal shipping services:

•

RoRo services between Surabaya and Jakarta have never been successful
commercially.Further research is needed to identify the main bottlenecks.

•

Draconian regulation such as banning trucks from the Pantura would be required to
divert traffic from the Pantura to RoRo.

Recommendations
•

No further action should be taken regarding a RoRo service between Surabaya and
Jakarta.

5.5.

Low-Density or Pioneer Ferry Services

Air transport has a liberal regulatory regime in Indonesia that permits carriers to choose their routes
and charge what they see as appropriate fares. In contrast, RoRo service provision on high-density and
low-density routes is regulated as if it were a public service. Network planning in Indonesia is
undertaken by the Government based on assessment of public needs and ensuring that those needs are
met. Service providers are expected to maintain the appropriate service levels. Where service levels are
not adequate on high-density ferry routes, existing service providers are asked to expand to provide the
additional services required.
Low-density ferry routes that provide a critical public service are also known as Pioneer Services, which
can be misleading. “Pioneer” gives an implication of starting an activity that others will follow. In
practice, however, operators are paid to provide a service over a limited contract period to meet a
public service obligation (PSO). They have no incentive to develop the market, only to maintain the
service to a set standard. The service model encourages the use of old tonnage, which then distorts the
market as the tariff set on the basis of old tonnage is low because there is effectively no cost of
investment in the ferry operators’ business model. The ferries are old and fully depreciated and, as a
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result, only capitalized repairs and renovations need to be amortized through the contract.
In practice, and mainly for historical reasons, PT. ASDP is obliged to provide services on a broad range of
ferry routes across Indonesia. This requires the company to cross-subsidize these routes from highdensity ferry routes. So, PT ASDP is provided preferential access to the high-density routes through the
management of competition and tariffs on those routes. The actual level of subsidy on many lowdensity routes is opaque and the ability of PT. ASDP severely constrained. The market dominance of PT.
ASDP is maintained through this regulatory approach and private sector development on high-density
routes is also constrained.

Conclusions
The following conclusions can be drawn regarding low-density ferry routes:

•

Poor service provision and the slow development of services are linked to the approach
taken to the provision of Pioneer Shipping subsidy and the cross-subsidy regime implicit
in the operations of PT ASDP.

•

The use of older tonnage with inherent safety, reliability, and economic development
implications, is linked to the approach taken to the regulation of high-density and lowdensity ferry services.

Recommendations
•

CMEA should study how a public service obligation (PSO) could be most effectively
implemented by DGLT and the Ministry of State-Owned Enterprises working together.

•

DGLT should review the approach taken to planning the ferry network to support
Indonesia’s economic development with a view to improving the use of incentives to
expand service provision through subsidized Pioneer Shipping routes.
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6
6.1.

EFFICIENCIES AND INEFFICIENCIES IN THE
INTER-ISLAND SUPPLY CHAINS
Introduction

Indonesia is currently paying the high price for the inefficiencies in the inter-island supply chains.
Symptoms are reflected in: differing rates of regional development; disparities in the prices of essential
food commodities across regions; and declining competitiveness of domestic products in export and
home markets. Improving inter-island supply chains requires not only investment in physical
infrastructure but also investment in services that link across other supply chains (intra-island and
international). This chapter is the summary of a study done by World Bank and the Ministry of Trade
analyzing the inter-island supply chains and takes into account the role of the port in the inter-island
supply chains. This study helps to understand the main bottlenecks by looking at costs and time for
segments within the supply-chain (producer-to-port, port-to-port, and port-consumer).

6.2.

Main Findings

The main findings can be categorized into three major areas. First, we discuss the bottlenecks for
trucking containers from warehouse to port and vice versa. Second, the bottlenecks at the port are
described, and finally we look at the main reasons behind high domestic shipping costs from the port of
origin to the port of destination.
The main recommendation from this study is that time and costs reduction can be achieve by improving
the level of logistics service within the inter-island supply chain. Logistics services are the key ingredient
in inter-linking different activities within supply chain.
1.

Trucking costs a major contributor to the overall costs in the inter-island supply chain. The results
from the survey indicate the worsening traffic congestion either from warehouse/factory to the
seaport or the other way round. The average trucking costs in Surabaya are Rp. 1,900,000 (average
distance of 68 km) which is half of the total costs spent from warehouse to port before being
loaded to vessel. The same situation occurs in Makassar where the trucking costs almost reach
third quarter of the costs spent from warehouse to port before being loaded to vessel.
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Figure1. Costs and Time Indicators from producers’ warehouse to port (warehouse to port supply chain)

The main findings indicated that Jakarta and Sorong pose the highest trucking costs. In Sorong, a local
government regulation prevents a container truck to go outside port which contributes to multiple truck
trips from port to consumers and thus resulting in inefficiencies of trucking and high trucking costs. In
Jakarta, worsening traffic congestion from the industrial area east of Jakarta to the port of Tanjung
Priok is the main issue.
Figure 2. Trucking Costs between warehouse and port
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Main recommendations:
a. Improve the efficiency and quality of land-transport services. Improving efficiency in the trucking
industry is the key issue in improving land-transport services. The ad-hoc nature of the industry
contributes to inefficiencies and congestion, which feed into low profits for truck operators and
diminishes the incentive to upgrade their fleets. Indonesia also has relatively higher import tariffs for
trucks compared with its regional peers, making the upgrading of truck fleets relatively more
expensive. The GoI could consider reducing import tariffs for trucks and work with trucking
associations to facilitate consolidation in the trucking industry. Trucking associations could consider
working with banks to device financing schemes for upgrading fleets.
b. Consider reviewing local government regulations that is not in line with acceleration the flow of
goods and could create high logistics costs. For example, in Sorong, the local Government regulation
prohibits truck container going outside of the port.
c. Reduce barriers to entry for end-to-end logistics services: There is growing interest among
manufacturers worldwide in using third-party logistics providers (3PLs). However, Indonesia still has
many regulations that prohibit the establishment of a single company that can provide an end-toend logistics service. One private sector operator mentioned that the regulatory regime required it
to establish four separate companies, each with separate licenses (trucking, freight forwarder,
express delivery, and warehousing) in order to provide full end-to-end services for the
manufacturing sector in Indonesia. As a result, logistics costs are raised, making Indonesian products
of good quality and reasonable price uncompetitive and out of the reach of many potential
customers. The GoI could consider streamlining licensing requirements for end-to-end logistics
providers.
2.

Cargo spends longer time at the port. Sending a container from Makassar to Sorong can take up to
20 days. The time spent at the port is the main bottleneck in the inter-island supply chain. The total
time that cargo spends at the port is higher comparing to the trucking time and the sea transport
time. The time that cargo spends at the port for the supply chain Makassar to Sorong can take up
to 12 days. The time at the port can be reduced, either through streamlining business processes at
the port and modifying regulations.
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Figure 3. Supply Chain from Producer in Makassar to Consumer in Sorong

One of the main reasons why cargo stays longer at the port was that cargo owners are using the port as
storage. From interviews with shipping lines in Sorong and Bitung, about 20 – 30% of the containers stay
at the port because at the request from the cargo owner. However, this behavior has been encouraged
by the local regulations and the Pelindo/IPC. For example, in the case of Sorong, there is a local
government regulation that prohibits a container truck coming out from the port of Sorong. As a result,
more time is needed to unload goods from the container truck to smaller trucks at the port.
In other cases, the business model adopted by Pelindo/IPC may encourage the cargo owner to use the
port as a place for temporary storage stay, for example, the port of Makassar charges storage fees at a
flat rate for the first 7 days, as one of the promotions offered by IPC for the users. In Sorong, shipping
lines rent space in the port as storage and warehouse for containers.
The lack of quality of the port infrastructure and port services also contribute to the high port time and
the high vessel waiting time. On average, the vessel waiting in Sorong can reach around 3 days, while
unloading time in Sorong can take up to 8 days 1.

1

Unloading time at Sorong port takes 4 days for 236 boxes, 1 day for 100 boxes.
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Table 1. Low quality and low productivity of port infrastructure in Eastern Indonesia
Berths
Name of Port
Makassar
Bitung
Banjarmasin
Sorong

Number Length (m)
5
1,310
10
1,447
5
1,468
3
280

Shore
Gantry
5
3
4
none

Productivity of
Cargo Handling
Type of Terminal
(Box/Crane/Ho
25
Container Terminal
25
Container Terminal
20
Container Terminal
9
Conventional

Source: compiled by World Bank staff from Pelindo/IPC.

Time for
loading/unloading
(day) - survey result*
1
2
3
8

Sorong with only three berths available with total length of 280m or about 20% of the capacity of Bitung
and Makassar often forces container vessels to berth in the passenger terminal; the same applies in the
port of Banjarmasin.
The availability of shore gantry crane definitely affects the loading/unloading time at the port. In the
case of Makassar port, time for loading/unloading can be as short as 1 day because of the high number
of operational gantry cranes 2. However, the absence of a container terminal with gantry cranes in
Sorong forces the loading/unloading process in conventional ways, which can take up to 8 days.
Main recommendations:
a. Review existing regulations by the port operator that allow cargo to stay longer at the port. Port
operators in eastern Indonesia benefit from the warehousing activities at the port.
b. Improve the quality of the port infrastructure and improve the efficiency of the various activities
within the port, including the efficient use of labor in the port for loading and unloading activities.
The regulation that grants monopoly power to port workers may be causing serious inefficiencies in
port operations. The GoI could consider revoking the regulation or amending it to allow for more
flexibility for ports in sourcing stevedores.
c. Consider speed up the procedure for public-private partnership (PPP) infrastructure projects in order
to reduce infrastructure bottlenecks.
3.

2

High variation of domestic sea freight costs. In some cases, domestic sea freight can contribute to
only 21 percent of the overall supply-chain costs, like in the case of Surabaya – Makassar. On the
other hand, sea freight costs from Surabaya to Sorong can contribute to 66 percent of the overall
supply-chain costs. The share of domestic sea freight costs in the total costs of the supply chain
ranges from 21 to 66 percent.

The number represents unloading/loading time for a single vessel with a capacity of 500 containers.
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Figure 4. Sea Freight Costs of Container (20’feet) per Km
Km

Rp/TEU/Km
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1.500
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4.620

5.367
4.000

1.000

2.000

2.335
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500

-
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Source: World Bank and Ministry of Trade. July – August 2013.
Figure 5. Overall Transportation Costs for Container (20’feet)
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Source: World Bank and Ministry of Trade. July – August 2013.
Surabaya - Makassar is an example of an efficient shipping route, because of the high volume of trade,
the high frequency of trips, and better port performance. The key factors determining inter-island
shipping costs are:
1. Port performance. The uncertainty of vessel waiting time and unloading/loading time can lead to
high sea freight costs.
2. Frequency of trip. In general, routes with high frequency of trips would have more competitive
pricing. This is particularly evident for the case of Surabaya – Medan, and Surabaya – Makassar.
There are two reasons as explanation:
a. The strategic location of hub ports generates more traffic volume. Makassar as a hub port for trade
bound to eastern Indonesia, such as to Papua, Ambon and surrounding areas, or cities on the island
of Sulawesi; Banjarmasin considered as a hub port for Kalimantan.
b. High volume of trade between the two cities creates demand for more container vessels and more
vessel trips. This is particularly in line with the principle that ships follow the trade. In this case,
Makassar and Medan have high domestic trade volumes. High sea freight costs bound to eastern
Indonesia such as Sorong are related with an imbalance in freight flows between incoming cargo to
Sorong and outgoing from Sorong; many container are coming back from Sorong empty. Generally,
the shipping lines would provide discount up to 33 percent of inbound price. Data collected also
confirm the fact that sea freight costs to Sorong are high because shipping lines include extra costs
to cover the empty back haul. The problem of empty back haul also impact loading/unloading time
at the port. This is particularly evident in Bitung port which the loading/unloading time in Bitung
can reach up to 48 hours, because the shipping line often waits for more cargo to fill the capacity of
the empty containers.
Main Recommendations:
a. Improve the efficiency of the domestic sea-freight system: Domestic shipping is key in transporting
goods across Indonesia and consists not only of shipping services but also port services. Indonesia
needs a more efficient domestic sea-freight system, an increase of the use of efficient cargo ships
and an improvement in port performance. RoRo ferries, combined with road transport, are an
efficient means of transporting goods across islands providing that there are ports that allow them
to operate efficiently.
b. Increase investment in the port. To attract more private investment into port services, the GoI
could consider clarifying the 2008 Shipping Law, particularly the ambiguities about port
management, the scope of port authorities, and responsibility for providing port infrastructure.
c. Create a more competitive shipping industry. Increase the competitiveness of vessel building
industry by providing less tax for the import material and components for building vessel.
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7
7.1.

INCOTERMS© AND COMPETITIVE SHIPPING
Introduction

In 2013 the government of Indonesia has encouraged a shift from FOB to CIF to support the Indonesian
shipping, banking and insurance companies. This measure aims at curbing the current trade balance
deficit; with the change from FOB to CIF, the government expects that Indonesia could gain a net trade
value between 5 to 10 billion U.S. dollars. According to statistics from the Indonesian National Ship
Owners Association, shipping under FOB amounts to IDR 120 trillion in fees paid to foreign firms.
According to World Bank information, 90% of the Indonesian export is transported by foreign vessels
and arranged by foreign freight forwarders.
A similar policy exists in other countries. The Federal Government of Nigeria is set to change its trade
policy in 2014 from the present Free on Board (FOB) to Cost, Insurance and Freight (CIF) which most
countries across the world use because of its economic benefits. The following article contains
comments on this policy.
Asked whether the policy would be reversed before the end of the year, the Special Adviser to the
President said: ”I am hopeful, am very hopeful, but you also know that if today the President signs the
policy into law, Nigerians would not begin by tomorrow. We need to give time sufficient enough for
Nigerians to acquire vessels to begin to carry.” He noted that the country presently “operates on FOB, in
which case, as soon as we put cargo onboard the ship, foreign funds are released to Nigeria. When we
go on CIF, it will mean waiting until delivery of cargo, before the money will come into Nigeria. There will
be a gap, that gap most not be too wide otherwise it will hamper the national funding because we get
most of our revenue from these products (petroleum products). Source: Vanguard, Lagos, May 2013.
Also some Indonesian exporters of commodities such as palm oil, rubber and coal, have expressed that
Indonesia needs at least a transition period of 1-2 years to reduce the major bottlenecks that hamper
the use of the system. It is difficult to find enough local ships with sufficient loading capacity, frequent
sailing schedules and competitive tariffs, leading to long waits and increased costs. This is illustrated in
the following article:
According to local palm oil exporters, using the CIF system is more costly because of the high
transportation tariffs charged by local shipping companies. Joko Pramono, the corporate secretary of
publicly listed miner PT Bukit Asam, said many local companies were actually willing to shift to the CIF
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terms in line with the government’s requirement. But many of them could not transfer to the new
system due to the lack of variety of domestic vessels. He said that many local vessels were not able to
meet international shipping standards, including meeting the requirements of loading and unloading
facilities at a destination port. Toto of GPEI shared a similar view, and said local ship owners should buy
container vessels for overseas transportation and expand their business beyond providing agency
services for foreign shipping firms, which was still their main focus at this point. However, the Indonesian
National Shipowners Association (INSA) chairwoman refuted these concerns, saying that local shipping
firms were ready to serve exports using the CIF terms for commodities such as coal, palm oil and nickel.
Source: Linda Yulisman, The Jakarta Post, Jakarta, December 16 2013
During discussions in December 2013 with some Indonesian freight forwarders, being members of ALI
the following remarks and suggestions were mentioned. The forwarders welcome the intended move of
Ministry of Trade to “sell CIF, buy FOB”, because it will enhance their advisory business, they can offer a
larger service package to their clients and therefore offer lower rates, and it will improve their control
on proper documentation for customs clearance. They expect that it will also increase the Indonesian
banking and insurance business. The forwarders will advise their clients to “sell CIF, buy FOB” but at the
same time they will continue to contract the foreign ship owners, because these companies still provide
the better ships, the more frequent schedules, and the lower tariffs. Therefore they expect that “sell
CIF, buy FOB” will not directly increase the involvement of Indonesian ship owners.
In their opinion, the Indonesian government could give tax incentives to national ship owners to enable
investments in better vessels, and could also give tax incentives to shippers if they would contract
national ship owners. This move to national ship owners could be implemented step by step: first the
feedering with smaller vessels because that is most easy to realise, later maybe the shipping in ASEAN
area with larger vessels and finally the intercontinental shipping with big vessels.
CIF / FOB, however, are not appropriate Incoterms® for containers. In order to avoid negative effects of
a rule “Sell CIF, buy FOB” for this type of trade, it is advisable that such a rule would allow Indonesian
shippers to apply any Incoterms® that puts them in charge of shipping. This can be realized as follows:
on import to Indonesia: use any Incoterms® from groups E or F: EXW, FCA, FAS, FOB; on export from
Indonesia: use any Incoterms® from group C or D: CFR, CIF, CPT, CIP, DDP. Some Indonesian exporters
might lose business when “Sell CIF, buy FOB” is enforced: if a powerful foreign importer wants to buy
FOB and he can select from suppliers in different countries, then he may not accept an Indonesian
exporter to sell CIF.
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Box 1

Incoterms® 2010

Classification
The Incoterms® 2010 are divided into 4 groups according to the relevant shipping activities: E, F, C,
D. Also 2 categories are made according to the relevant transport modalities: rules for any mode of
transport and rules for sea- and inland waterway transport (IWT) only. The ICC has placed FAS, FOB
CIF and CFR in the second category, which Incoterms should not be used for multi modal container
traffic. They should only be used for port-to-port transport of bulk or break-bulk cargo.
Group

Description

E

DEPARTURE
Seller makes goods available at sellers own premises
EXW
EX Works (…named place)
MAIN CARRIAGE UNPAID
Seller delivers goods to carrier appointed by buyer
FCA
Free Carrier (… named place)
FAS
Free Alongside Ship (named port of shipment)
FOB
Free On Board (…named port of shipment)
MAIN CARRIAGE PAID
Seller has to contract for carriage without assuming risk of loss of or damage to
goods or costs after shipment or dispatch
CFR
Cost and Freight (…named port of destination)
CIF
Cost Insurance and Freight (…named port of destination)
CPT
Carriage Paid To…. (…named place of destination)
CIP
Carriage and Insurance Paid to… (…named place of destination)
ARRIVAL
Seller has to bear all costs and risks needed to bring goods to place of
destination
DAT
Delivered At Terminal (… named port / place of destination)
DAP
Delivered At Place (…named place of destination)
DDP
Delivered Duty Paid (…named place of destination)

F

C

D

Transport
Modality
Any
Any
Sea, IWT
Sea, IWT

Sea, IWT
Sea, IWT
Any
Any

Any
Any
Any

Foreign shipping lines are currently successful to persuade foreign companies who are exporting CIF to
Indonesia and importing FOB from Indonesia, to use their foreign ships. After enforcing the rule “Sell
CIF, buy FOB”, the foreign ship owners will use their sales representatives in Indonesia to persuade the
Indonesian CIF exporters and FOB importers to use their foreign ships. The real challenge is not to apply
other Incoterms® but to make the Indonesian ship owners to become more competitive.

State of Logistics Indonesia 2015

Page 69 of 68

State of Logistics Indonesia 2015

