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1) Background problem:
• Logistic costs for Indonesia were estimated at 26% of GDP (World Bank, 2013)
• Demand for domestic freight transport is estimated to grow strongly in 2030: on 

average, 5 times than that of 2013, with average annual growth rate of 6.3% 
(Indii, 2012)

2) Objective:
– Preparation of a comprehensive design (capacities, routes, sizes, service 

frequencies, impacts) 
– Impact evaluation of the transformation (2015-30) of the domestic 

container transport network towards a more efficient network that realizes 
scale effects, and 

– Analysing the impact of the transformation to reduce economic disparity

Background



Background: Review of earlier reports

• Drewry:  pendulum may cause 15 % reduction in cost

• McKinsey: point-to-point service; projection total TEU  
28 mln (throughput) by 2030  (2013 : 3 mln TEU) ;  
strong cost reduction from rationalizing shipping 
service (larger size ships) 

• WB: additional benefits from pendulum may only be 
5% cost reduction; multi-port calls unattractive

• Most of these studies don’t take into account container 
handling/port cost and value of time

• A comprehensive study of Indonesian freight transport 
system is needed.
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DGST (Directorate General of Sea Transport) 2013, total 
demand:  3 mln TEU

– 455 ships, Total capacity :  2,86 mln DWT

– Time efficiency of ships: pay load  65 % of available time

– Time spend in ports (during pay load trips):  73  %

– Average load factor (LF) :  53%
• <1600 DWT  LF :  81 %

• >15000 DWT  LF  : 43 %

Data processing: existing shipping service

Most TEU.km is delivered by ships in the 400 - 600 TEU range. 

Load factor for small ships (<200 TEU) is reasonably high but larger 

ship sizes have low to very low load factor. 
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• Based on trade between regions

• Multi-modal chain

• Implemented for the total network

Analysis: Schematization of Logistics chain



• Cost components in the (maritime) transport chain 

• Life cycle cost : price which should be charged by the ship 
owner/operator to cover all variable and fixed costs during 
the lifetime of the ship

• Total economic (generalized) cost  = 

out-of-pocket cost   +  VoT *  total transport time time

Cost component Type of cost

Life cycle cost for shipping Out-of-pocket cost;direct cost to the 
producer/consumer

Handling costs at ports “        “

Value of time Indirect cost to the economy;  
ultimately also a cost  to the 
producer/consumer

Analysis: Cost model



Analysis: Indonesian case study

Trade relations between 32 major ports in Indonesia

Design problem: how can we design efficient maritime shipping network that is able to 
reduce trade cost between Java and the rest of Indonesia
Input data: trade O/D matrix between 34 major cities in Indonesia

Z1:  total transportation costs at maritime networks +  transport cost at hinterland networks + 

cost of transshipments (measure of user cost)

Z2:   total sum of all port-to-port operational costs of all shipping lines (as a measure of 

operator cost)

Minimization of two (conflicting) objectives:



Minimum operator cost 
network:

• Similar to the Seatollway
design

• Prioritizing freight flow 
consolidation

Compromise network:

• Balancing the user 
and operator costs

Minimum user cost network:

• Has lower total user cost 

• High density network with 
many direct connections 
and less consolidated 
flows

Analysis: Exploring efficient maritime network designs



National shipping network model: fleet deployment analysis

• Schematization and computation for 
2030 scenario using Omnitrans model:

• Ship size and frequency for major 
shipping trajectories in 2030 

• Ship size and port rotation schedule are 
determined using the cost model

Scale effect 

dominating

Time cost 

dominating

(TEU)

Example: Tj-Priok - Pontianak



Total cost : 4470 mln $/year

Total cost : 4431 mln $/year

Analysis: example simulation for West and Central Indonesia

Optimum ship size for multi port call service

Optimum ship sizes for point-to-point service

Conditions: 
• 2030 trade volumes;  
• Improved turnaround time at the hubs : 

2 days
• Improved container handling cost :  100 

$/TEU

• Route: Tanjung Priok – Tanjung Perak  - Makassar



• Logistics cost from Jakarta to Indonesian regions in 2030

Result: comparison of characteristics of maritime transport 2013 vs 2030

2013 Upgraded 2030

Total load (mln TEU) 3 14

Average (out-of-pocket) cost 
($/TEU)

646 302

Average load factor (%) 47 80

Time efficiency (%) 65 90

# of ships 455 173



Result: Overview of cost elements



is a dynamic inter-regional, bottom-up,

computable general equilibrium (CGE) model of 

the Indonesian economy
Multi markets

175 COM
33 REG
175 IND

9 LAB
1 CAP
1 LNDA large system of non-

linear equation solved 
by specialized software

(Gempack)

Cover the whole 
national economy, 

generating standard 
macroeconomic 

variables

Each region is 
modeled as a 

separate 
economy, prices 

are different 
across regions. 

Regions are connected 
through inter-regional 
trade of commodities 

and factors

Recursively run for every 
year toward 2030 

through capital 
accumulation and other 

dynamic mechanism

IndoTERM (Anshory et. al, 2015)



Shocks formulation

1. Direct shipping cost efficiency
 Reduction in the sea transportation margin, origin-destination specifics

 Logistic curve time-path, gradual toward 2030

 Omnitrans Model (Verhaeghe, et al, 2015), 
 Matrix V(o,d)

 Magnitude (29-70% reduction), see OD matrix slide.

2. Iceberg cost reduction
 Average 1% reduction iceberg trade cost. 

BAU: 90/100 tomatoes reach destination, In 2030 90.9/100.

3. Reduction of foreign trade cost
 Increase export price FOB 

 Reduce Import price CIF

4. Indirect logistics cost
 reduces logistic expenses (such as the costs of organizing and monitoring 

deliveries, and the costs of holding inventories).



1 Direct shipping cost



2 Model’s trade matrix (without diagional)



Results highlights

1. Result by regions (GDP)

2. Results in selected regions 

3. National results



The impact on regional GDP of all four components combined in 2030
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Highlight on Papua Province

1 SHIPING COST

2 = 1 + ICEBERG

3 = 2 + FOREIGN TRADE

4 = 3 + LOGISTICS
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Selected national macroeconomic impacts

GDP
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Summary of economic impact

• Improved shipping services as suggested and outlined from 
model simulation, increase moderately Indonesian GDP (by 
1% in more than BAU in 2030), and improved others 
macroeconomic indicators, particularly export (1.9% more 
than BAU).

• It substantially increases GDP of selected regions 
particularly in the Eastern regions (Papua Province, 8.6%, 
West papua,  6.6%).
– Regional impact varies by their economic structures, in particular, 

its relative importance of shipping services, and the relative size of  
its inter-regional trade in their regional economies.

• Substantially larger increase in national output should be 
complemented by other measures (e.g., land transport 
improvement), but this specific upgrade has large potential 
to reduce regional disparity.



• Strong reduction (50%) of (out-of-pocket) transport cost is possible in the 
future (2030) based on 
– scale effect (adaptation of the fleet necessary), 

– decreased port handling cost, and 

– improvement of logistic efficiency  

• Ship operation cost can/will decrease substantially ; port performance will 
become crucial  (dwell time, turnaround time, handling cost) 

• Scale effects are not sufficiently large to compensate for transhipment costs;  
multi-port calls are less effective than point-to-point connections

• With high port handling cost and port dwelling time, the optimal network 
service tends to form point-to-point connections.

• In the future port handling will become the dominant cost
– currently :  ship 1/2  - port 1/2   

– in 2030 :    ship 1/3  - port 2/3 

• There appears a strong reluctance with ship operators to use larger ship sizes 
due to the risks of under-use (irregular service, over-supply)

Findings and Recommendations



• Reduction of port related costs (handling cost, dwell time cost) will be 
crucial to reduce total logistics costs, especially in remote regions.

• Stimulate the creation of a regular service and an overall efficient load 
planning management (reduce risks)

• Develop a synchronized (with other investment programs and objectives) 
transport subsidy strategy for Eastern Indonesia 

• Assessment of the indirect effects of transport development on the 
economic development of the eastern regions

• Upgrade the ship monitoring data base (accuracy, completeness) 

Recommendations
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• Appendix



Modeling scope and assumptions

• Projected trade volume magnitude: 5 times from 
demand in 2013 , from 2.8 MTEU to 14.2 MTEU 

• 432 OD flows in 2030 between 36 major economic 
regions in Indonesia and 32 major ports

• Assuming sufficient competition and efficient use of 
ship size and frequency

• Only small changes in port related costs (Dwell time, 
handling cost, ship-turn around time)

• Trucking cost: 0.57 $/TEU.km

• Value of time: 50 $/TEU.day

• Container handling cost: 150 $/TEU



for “Total Economic cost ($)”

Aggregate logistics performance

Total travel time

• Mean: 5.54 days

• Variance: 23. 47 days

• Minimum: 0.85 days

• Maximum: 26.70 days

• Range: 25.85 days

Total economic cost

• Mean: 1260 $/TEU

• Variance: 178 $/TEU

• Minimum: 667 $/TEU

• Maximum: 3,188 $/TEU

• Range: 2,521 $/TEU



Maritime and Land Transport Costs



Identification of key priorities for accelerated reduction in logistics cost

1. Reduction of Port related costs:

– Handling/transshipment cost

– Dwell time cost

2. Reduction of congestion:

– Ship turn-around time

– Hinterland congestion

3. Ensuring adequate port capacity to accommodate 
growth

4. Utilizing modes of transport that have better economy 
of scale -> towards multimodal transport system



Reduction of dwell time and handling cost at port

• Average port related cost for shipments from Jakarta: 650 $/TEU
• Reduction of handling and dwell time cost will substantially increase the 

connectivity to remote regions
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Reduction of dwell time and handling cost at port

• Average port related cost for shipments from 
Surabaya: 700 $/TEU
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Impact of policy interventions on Total Economic Cost

• Without improvements:

– High frequency truck-based shipments, unit 
cost: 0.57 $/TEU.km

– Dwell time at port: 5 days 

– Handling cost: 150 $/TEU

– Mean: 1260 $/TEU, variance : 178 $/TEU, max: 
3,188 $/TEU, min: 667 $/TEU

• After improvements:

– Mixed of transport modes with better economy 
of scale (train), unit cost: 0.45 $/TEU.km

– Dwell time at port: 3 days 

– Handling cost: 100 $/TEU

– Mean: 1042 $/TEU, variance: 169 $/TEU, max: 
2,816 $/ TEU, min: 464 $/TEU



Ensuring adequate port capacity to accommodate growth

• Current port capacities need upgrading to sufficiently 
facilitate movements of container in 2030.

• Sensitivity analysis for different trade growth is crucial to plan 
appropriate investments.


