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Sunday December 9

Wednesday December 12

Monday December 10

Optimal Solution of Vehicle Routing Problems     

Roberto Baldacci

Sunday December 9 (Tutorials on M311)

Chair: Zhou Xu

The future for automation in shipping
Michael Bell

Yard Crane Scheduling in a New Automated Container Terminal Design
Xiaoming Yang and Xinjia Jiang

Berth Allocation and Quay Crane Assignment Problem Considering the Maintenance of Quay Crane
Hongtao Hu and Wanyi Chen

Synchronization of ship navigation and berthing operations in seaport container terminals with channel access
Christian Bierwirth and Paul Corry

A new model for the berth allocation problem with consideration of fairness and satisfaction
Tingsong Wang and Zurui Wang

Pricing competition for ocean container transportation with heterogeneous carriers and empty container 
repositioning
Mingzhu Yu, Jiayin Qv and Zelong Yi 

Using Game Theory to improve Compliance Rates to Sulphur Regulations
Thalis Zis

Competition between container ports in EU, China and the USA in the period 2000-2016
Elen Twrdy and Milan Batista

08:30 - 09:00

09:00 - 09:10

09:10 - 10:00

10:00 - 10:30

10:30 - 12:00 

10:30 - 12:00

12:00 - 13:30

19:00 - 22:00

Monday December 10 (Symposium Day 1)

Tuesday December 11
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Optimal vessel speed and weather effects 
Roar Adland, Pierre Cariou and François-Charles Wolff 

Modelling and optimizing placement of AGV transponders
Yuming Peng, Haobin Li and Yanchuni Guo

Simultaneous Optimization of Container Stacking and Crane Dispatching Policies for the Storage Yard in an 
Automated Container Terminal
Jeongmin Kim, Taekwang Kim, Kwang Ryel Ryu and Jaekwang Kim

Production and Transportation Integration for Commit-to-Delivery Mode with General Shipping Costs
Feng Li, Zhou Xu and Zhi-Long Chen

and deployment problem
Yewen Gu, Stein W. Wallace and Xin Wang 

Bao Jiang and Jian Li

Drone Scheduling to Monitor Vessels in Emission Control Areas
Jun Xia, Kai Wang and Shuaian Wang

Digital Twin for Next Generation Ports
Yuan Wang, Ek Peng Chew, Loo Hay Lee, Haobin Li and Chenhao Zhou 

Effect of satellite data on weather routing problem
Li Ding, Harilaos N. Psaraftis and Thalis Zis

Julio C. Goez, Mario Guajardo, Yewen Gu and Stein W. Wallace

Scheduling with autonomous vessels 
Julio C. Goez, Yewen Gu, Mario Guajardo and Stein W. Wallace

Schedule design for liner services under Vessel Speed Reduction Incentive Programs
Dan Zhuge, Shuaian Wang and Lu Zhen

Shuai Jia, Chung-Lun Li and Zhou Xu

Stochastic Bulk Ship Scheduling in Industrial Shipping
Lingxiao Wu and Shuaian Wang

13:30 - 15:00

 

15:00 - 15:30

13:30 - 15:00

08:00 - 13:00

13:00 - 14:00

Monday December 10 (Symposium Day 1)

Wednesday December 12 (Port visit)
Ship type decision considering empty container repositioning and foldable containers
Kai Wang and Shuaian Wang
The effects of the Ultra Large Container Ship on port choice and call size
Nemanja Milovanovic and Rommert Dekker

Muchammad Arya Zamal and Rommert Dekker
Geopolitical risk and capital structure decisions in the shipping industry
Suntichai Kotcharin and Sakkakom Maneenop

09:00 - 10:30

Improved Benders decomposition algorithm for complex product supply chain network design under supply 
disruption risks
Hongtao Hu and Xinhe Bai
Robust Liner Schedule Design with Service Level Guarantee
Xiaofan Lai, Fan Wang, Jun Xia
Integrated Train Timetabling and Locomotive Assignment
Xiaoming Xu, Chung-Lun Li and Zhou Xu
Ship size optimization in maritime markets with uncertainty
Hongtao Hu

Sensitivity analysis of collaborative hinterland transport
Alberto Giudici, Tao Lu, Clemens Thielen and Rob Zuidwijk
Spanning tree analysis of the world maritime network
Michael Bell, Kam-Fung Cheung, Jingjing Pan, Supun Perera and Shengda Zhu
Degree of Outsourcing of the Logistics Operations
Pedro Antonio Galvis González

Chair: Fan Wang

Thinking of Maritime Development in the Guangdong-Hong Kong-Macao Greater Bay Area
Xiaoming Song
A Study on Horizontal Transportation Systems in Fully Automated Container Terminals
Xunjie Luo

Botao Liu

Keynote Presentation 2 (International Conference Hall)
Chair: Fan Wang

Competition between Container Terminals through Hinterland Transport Optimization
Rommert Dekker

10:30 - 11:00

11:00 - 12:30

11:00 - 12:30

 

12:30 - 14:00

14:00 - 16:30

19:00 - 22:00   

Tuesday December 11 (Symposium Day 2)

Job Sequencing of twin overhead shuttle cranes in a rail-based automated container terminal
Henokh Yernias Fibrianto, Permata Vallentino Eko Joatiko, Dong-Ouk Lee, Hoon Lee and Soondo Hong
A Handshake Policy Between Twin Over-head Shuttle Cranes in a Rail-based Container Terminal
Bosung Kim, Taehoon Lee, Myungsun Park, Hoon Lee and Soondo Hong
Optimal concession contract between the port authority and container terminals by a royalty fee scheme
Yanjie Zhou and Kap Hwan Kim
A LEGO based hardware-in-the-loop container terminal simulator
Zhuo Sun

09:00 - 10:30

Tuesday December 11 (Symposium Day 2)
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Fan Wang
Chair of the Organizing Committee, LOGMS 2018

Business School Sun Yat-sen University

LOGMS 2018 will be held in Business School Sun Yat-sen University in Guangzhou which 

Foreword by Professor

Foreword by 
the Chair of the 

Local Organizing 
Committee
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University of Sydney

Erasmus University

Queensland University of Technology

University of Bremen

Hong Kong University of Science and Technology

Pusan National University

Norwegian School of Economics

National University of Singapore

Michael Bell

Rommert Dekker

Erhan Kozan

Herbert Kopfer

Lee Chung-Yee

Kap Hwan Kim

Stein W. Wallace

Tang Loon Ching

Fan Wang (Chair)

Zhou Xu

Yi Tao

Shaorui Zhou

Xiaofan Lai

Li Jiang

Minghua Xiong

Xiaopo Zhuo

Sun Yat-sen University

Hong Kong Polytechnic University

Guangdong University of Technology

Sun Yat-sen University

Sun Yat-sen University

Sun Yat-sen University

Sun Yat-sen University

Sun Yat-sen University
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Prof. Michael Bell

Prof. Rommert Dekker

he published over 100 papers on topics including reverse logistics, service logistics, inventory control, maintenance 

 
The Future for Automation in Shipping

Competition between Container Terminals through 
Hinterland Transport Optimisation

Keynote Sessions
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Xiaoming Song

Botao Liu

Thinking of Maritime Development in the Guangdong-
Hong Kong-Macao Greater Bay Area

Guangdong-Hong Kong-Macao Greater Bay Area

A Study on Horizontal Transportation Systems in Fully 
Automated Container Terminals

Industrial Panels
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of a set of routes, each performed by a single vehicle which starts and 

must satisfy several operational constraints which depend on the nature 

common operational constraint addressed in the scientific literature is 

By Roberto Baldacci

Tutorials Abstracts

07 08

About Roberto Baldacci

Xiaoming Yang 1 and Xinjia Jiang2,*

1 Shanghai Maritime University

Hongtao Hu, Wanyi Chen*

Shanghai Maritime University

Yard Crane Scheduling in a New Automated Container Terminal Design

Berth Allocation and Quay Crane Assignment Problem Considering the Maintenance of Quay Crane

Synchronization of ship navigation and berthing operations in seaport container terminals with channel access
Christian Bierwirth and Paul Corry

A new model for the berth allocation problem with consideration of fairness and satisfaction

10:30 - 12:00

Yard Crane Scheduling in a New Automated Container Terminal Design

Berth Allocation and Quay Crane Assignment Problem Considering the 
Maintenance of Quay Crane
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Mingzhu Yu 1, Jiayin Qv 1, Zelong Yi 2, *

Shenzhen University

In this paper, we study the pricing competition in an ocean transportation system involving two heterogeneous ocean carriers who provide ocean 

Christian Bierwirth 1, *, Paul Corry 2

needed by ships to transit the navigation channel can be hard to 

depth constraints related to tidal cycles and natural narrowing where 

to departure if a narrow section of channel is being transited by an 

problem of the concerned terminal operator under a common channel 

ignoring the physical structure and nautical rules of the navigation 

synchronized with respect to the structure of the navigation channel 

influence of a varying channel structure and ship arrival process, 
indicating constellations where synchronization can impacts total ship 

total cost of vessels that consists of operating cost and penalty cost 

vessel is serviced before an early vessel if its penalty cost is higher 
than that of the early vessel, which is unfair to the early vessel and 

turnaround time of all vessels with the constraints of minimizing the 
deviation between the desired and the real berthing and departure 

auction can let vessels provide their actual penalty cost and eliminate 

Tingsong Wang, Zurui Wang*

Pricing competition for ocean container transportation with heterogeneous carriers and empty container 
repositioning
Mingzhu Yu, Jiayin Qv and Zelong Yi 

Using Game Theory to improve Compliance Rates to Sulphur Regulations
Thalis Zis

Competition between container ports in EU, China and the USA in the period 2000-2016
Elen Twrdy and Milan Batista

10:30 - 12:00

Pricing competition for ocean container transportation with 
heterogeneous carriers and empty container repositioning

Synchronization of ship navigation and berthing operations in seaport 
container terminals with channel access

A new model for the berth allocation problem with consideration of 
fairness and satisfaction
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 Thalis Zis*

whether the current penalties are enough to dissuade intentional non-

Game theory concepts in port operations and management have been 

the regulation applies, and develops a game theoretic approach for 

caught not complying, but is also aware of the cost per inspection that 

calculation based on the fuel price differential, and high level data 

operators that currently have invested heavily in abatement options 
to comply with the sulphur regulations, by promoting good practices 
among ship operators, while at the same time improve compliance 

is concluding the paper, and recommendations for transferability of 

operator and the inspecting body randomize their actions, but at a 

Elen Twrdy 1, *, Milan Batista 2, *

In the article, we provide an analysis of containers throughput for the 

the same period throughput in Chinese ports increased 4,8 times and 

Using Game Theory to improve Compliance Rates to Sulphur 
Regulations

Competition between container ports in EU, China and the USA in the 
period 2000-2016

Logistics and Maritime SystemsLOGMS2018



Roar Adland 1, *, Pierre Cariou 2, François-Charles Wolff  3

2 Kedge Business School
3 Université de Nantes

Most academic research on the speed optimization of vessels deals 

that the fuel consumption is proportional to the sailing speed to the 

suggests that the elasticity of fuel consumption with regards to 
weather is not constant across the range of possible sailing speeds 

conditions related to waves, wind, sea currents and hull fouling is 

the standard way of dealing with such weather effects is typically 

industry and in academic models of consumption and emissions, if 

swells, wind and sea currents, potentially from different and varying 

– both through the use of principal component analysis and the
grouping of weather in categories related to the Beaufort scale – such
that it is possible to assess and illustrate the impact of weather effects

Our results suggest that the true elasticity of a vessel’s fuel 

in the real seaway is substantially smaller than has hitherto been 

everything from maritime environmental policy and the financial 

Jeongmin Kim, Taekwang Kim, Kwang Ryel Ryu*, Jaekwang Kim

candidate choices, where the scoring function calculates the score of 
each candidate choice by a weighted summation of the evaluations on 

of these criteria, and thus a different weight vector leads to a different 

weights of the criteria are manually determined in real containers 
terminals, they had better be determined by an optimization search 

We develop and use a new set of evaluation criteria to be used in the 

other, we propose to use a cooperative co-evolutionary algorithm to 

computationally demanding, the policies thus obtained are very 

Optimal vessel speed and weather effects 

Roar Adland, Pierre Cariou and François-Charles Wolff 

Modelling and optimizing placement of AGV transponders

Yuming Peng, Haobin Li and Yanchuni Guo

Simultaneous Optimization of Container Stacking and Crane Dispatching Policies for the Storage Yard in an 
Automated Container Terminal

Jeongmin Kim, Taekwang Kim, Kwang Ryel Ryu and Jaekwang Kim

Production and Transportation Integration for Commit-to-Delivery Mode with General Shipping Costs
Feng Li, Zhou Xu and Zhi-Long Chen

13:30 - 15:00

Optimal vessel speed and weather effects

Yuming Peng*, Haobin Li*, Yanchuni Guo

National University of Singapore

Modelling and optimizing placement of AGV transponders

Simultaneous Optimization of Container Stacking and Crane 
Dispatching Policies for the Storage Yard in an Automated Container 
Terminal
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Feng Li 1, Zhou Xu 2,*, Zhi-Long Chen 3

3 University of Maryland

We study an integrated production and transportation problem for 

commit-to-delivery mode and uses third party logistics service 
providers to deliver products to customers on or before certain 

cost functions that are typically non-decreasing, subadditive, and 

paper is the first attempt at solving such an integrated production 
and transportation problem for the commit-to-delivery mode with 

problem is strongly NP-hard when the planning horizon consists of an 

that when the unit inventory holding cost is relatively small, which is 

the development of which hinges on a newly discovered property for 

multi-day problem, we develop a heuristic algorithm based on column 
generation, which novelly utilizes a dynamic program for a variant 

Production and Transportation Integration for Commit-to-Delivery 

Mode with General Shipping Costs

Yewen Gu 1,*, Stein W. Wallace 1,*, Xin Wang 2,*

Global warming has become one of the most popular topics on this 
planet in the past decades, since it is the challenge that needs the 

operation and the corresponding CO2 emission at this stage are 

and deployment problem

Yewen Gu, Stein W. Wallace and Xin Wang 

Bao Jiang and Jian Li

Drone Scheduling to Monitor Vessels in Emission Control Areas

Jun Xia, Kai Wang and Shuaian Wang

13:30 - 15:00

Can Emission Trading Scheme really reduce CO2 in short term? 
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Jun Xia 1,*, Kai Wang 2, Shuaian Wang 2

attracted wide attention because of its great potentials for enforcing 

potential application, we study how drones can be scheduled to 

possible can be inspected during a given time period while prioritizing 

be regarded as a generalized team orienteering problem, which is 

be more difficult because additional complicated features, such as 
time-dependent locations, multiple trips for a drone, and multiple 

these difficulties, we model the dynamics of each sailing vessel 

300 time points and up to 100 vessels are conducted to validate the 

that our method derives tight upper bounds on optimal solutions, and 

Bao Jiang*, Jian Li

Ocean University of China

Sustainability is regarded as achieving economic, environmental, and 
social dimensions simultaneously that support an organization for 

attention ,because it is related to the issues of climate change issue 

On the basis of the results, we point out the managerial implications 

Data Envelopment Analysis Approach

Drone Scheduling to Monitor Vessels in Emission Control Areas

Yuan Wang*, Ek Peng Chew, Loo Hay Lee, Haobin Li, Chenhao Zhou

National University of Singapore

Being the world’s top trans-shipment hub, Singapore is connected 

world’s top transshipment hub, Singapore is handling about one-

the significant impact of Singapore as the connection point in the 

the space allocated for accommodating containers and other relevant 

Shortage of labor is another challenge for Singapore, this calls for 
innovative solution, such as adopting of the advanced automation 

mega port, without proper coordination, the port productivity will be 

proposed port digital twin is a discrete event simulation software 

operational logics for a port terminal together with related sea and 

With the ability to simulate the port as a complete system with 

Digital Twin for Next Generation Ports

Yuan Wang, Ek Peng Chew, Loo Hay Lee, Haobin Li and Chenhao Zhou 

Effect of satellite data on weather routing problem

Li Ding, Harilaos N. Psaraftis and Thalis Zis

Julio C. Goez, Mario Guajardo, Yewen Gu and Stein W. Wallace

Digital Twin for Next Generation Ports
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Li Ding*, Harilaos N. Psaraftis, Thalis Zis

Julio C. Goez*, Mario Guajardo*, Yewen Gu, Stein W. Wallace

main interest lies on autonomous systems in maritime transportation, we contrast its development with respect to autonomous systems in road 

Effect of satellite data on weather routing problem

perspectives

Julio C. Goez*, Yewen Gu, Mario Guajardo*, Stein W. Wallace*

Dan Zhuge 1,*, Shuaian Wang 1, Lu Zhen 2

2 Shanghai University

from ship transportation are becoming increasing prominent in recent 

for ocean-going vessels to slow their speeds as they approach or 

mathematical model on minimizing total costs, consisting of fuel cost 

algorithm are developed based on some properties of the non-linear 

Scheduling with autonomous vessels 

Julio C. Goez, Yewen Gu, Mario Guajardo and Stein W. Wallace

Schedule design for liner services under Vessel Speed Reduction Incentive Programs

Dan Zhuge, Shuaian Wang and Lu Zhen

Shuai Jia, Chung-Lun Li and Zhou Xu

Stochastic Bulk Ship Scheduling in Industrial Shipping

Lingxiao Wu and Shuaian Wang

Scheduling with autonomous vessels

Schedule design for liner services under Vessel Speed Reduction 
Incentive Programs
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Shuai Jia, Chung-Lun Li, Zhou Xu*

Navigation channels are fairways where vessels receive official 
pilotage services when traveling in and out of the terminal basin of a 

Port of Shanghai where the availability of the navigation channel is 

ports, terminal operators determine the berthing and unberthing times 

to schedule the vessels for traveling through the navigation channels 
such that the time windows for the vessels to utilize the channels 
coordinate with the vessels’ planned berthing and unberthing times 

run out of capacity, the anchorage area in the terminal basin can 

anchorage area utilization often leads to congestion, which lowers 

In this paper, we optimize the navigation channel traffic and 

can be decomposed into two asymmetric assignment problems, 

based on the physical layout and operational data of the Yangshang 
Deep-water Port of Shanghai, and compare the computational 
performance of our algorithm with the performances of a standard 
solver and a rule-based heuristic that mimics the current practice 

instances, and is able to achieve satisfactory performance within 

that integrating the management of the anchorage area utilization into 

Lingxiao Wu*, Shuaian Wang

interconnected sub-problems from different planning levels: the 

the proposed MIP model, this paper develops a tailored Benders 

of a Container Port

Stochastic Bulk Ship Scheduling in Industrial Shipping

Kai Wang*, Shuaian Wang

considering the empty container repositioning and the foldable 

fleet deployment, our study incorporates both the laden container 
transportation and the empty container repositioning into ship type 
decision in order to achieve the global optimum for a shipping service 

shown the economic and logistical viability of foldable containers, 
the problem also considers the usage of foldable containers, which 

In this study, we find that given the ship type with a certain 

Based on the algorithm, we develop a solution approach by using 

dependent on the long-term leasing cost, but it is not sensitive to the 

Ship type decision considering empty container repositioning and foldable containers
Kai Wang and Shuaian Wang

The effects of the Ultra Large Container Ship on port choice and call size

Nemanja Milovanovic and Rommert Dekker

Muchammad Arya Zamal and Rommert Dekker

Geopolitical risk and capital structure decisions in the shipping industry

Suntichai Kotcharin and Sakkakom Maneenop

09:00 - 10:30

Ship type decision considering empty container repositioning and 
foldable containers
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Nemanja Milovanovic*, Rommert Dekker

Container liner shipping companies are currently undergoing 

many companies to pursue economies of scales by ordering ever 

potential economies of scale for liner shipping companies, it also 

larger container ships, sizable investments in infrastructure need to 

In this study, we investigate primarily how container ship growth 

and considering a range of different scenarios to determine optimal 

operations research and the inclusion of hinterland locations in the 

Muchammad Arya Zamal 1,*, Rommert Dekker 2

of the Indonesian government to reduce the economic disparity 

The effects of the Ultra Large Container Ship on port choice and call size
Suntichai Kotcharin*, Sakkakom Maneenop

with wars, terrorist acts, and tensions between states that affect the 

nature of the shipping industry which consists of cyclical and capital-

Our main results show that shipping firms lower their financial 

threats, which capture the sentiment of possible geopolitical action, 

Conversely, geopolitical acts, which are comprised of actual adverse 

the global shipping industry as the setting and investigates which 

Geopolitical risk and capital structure decisions in the shipping industry

Logistics and Maritime SystemsLOGMS2018



Henokh Yernias Fibrianto 1, Permata Vallentino Eko Joatiko 1, Dong-Ouk Lee 2, Hoon Lee 2, 
Soondo Hong 1,*

1 Pusan National University

automated container terminal consists of multiple bays, where 
each bay has a set of container slots and handover points with 

temporarily store a container before the container being transferred by 

Zhuo Sun*

Dalian Maritime University

Bosung Kim 1, Taehoon Lee 1, Myungsun Park 2, Hoon Lee 2, Soondo Hong 1, *

1 Pusan National University

transfer containers to its destination after temporarily store in the 

Job Sequencing of twin overhead shuttle cranes in a rail-based automated container terminal

Henokh Yernias Fibrianto, Permata Vallentino Eko Joatiko, Dong-Ouk Lee, Hoon Lee and Soondo Hong

A Handshake Policy Between Twin Over-head Shuttle Cranes in a Rail-based Container Terminal

Bosung Kim, Taehoon Lee, Myungsun Park, Hoon Lee and Soondo Hong

Optimal concession contract between the port authority and container terminals by a royalty fee scheme

Yanjie Zhou and Kap Hwan Kim

A LEGO based hardware-in-the-loop container terminal simulator

Zhuo Sun

09:00 - 10:30

Job Sequencing of twin overhead shuttle cranes in a rail-based 
automated container terminal

A LEGO based hardware-in-the-loop container terminal simulator

A Handshake Policy Between Twin Over-head Shuttle Cranes in a 
Rail-based Container Terminal

Yanjie Zhou, Kap Hwan Kim*

Pusan National University

services that meet the needs of port users and promote the 

a port authority, the port authority needs to boost container volumes 
by providing an optimal concession contract for container terminal 

container terminal operator is, the container terminal operator needs 

terminals to obtain higher container volumes, the port authority may 

contract provided by a port authority which gives an opportunity for 

volumes of a container terminals over a predefined threshold, the 

traditional leader-and-followers games, the game consists of two 

provided to illustrate the proposed model of leader-and-followers 

Optimal concession contract between the port authority and container 
terminals by a royalty fee scheme

Logistics and Maritime SystemsLOGMS2018



Hongtao Hu, Xinhe Bai*

Shanghai Maritime University 

decision of supplier selection, strategic partnership building, and 

total cost including alliance cost, production cost, inventory cost, 

stage stochastic programming is used to formulate this problem as 

Benders decomposition algorithm is designed to solve this MIP 

demonstrate improved performance of this algorithm in both accuracy 

Xiaofan Lai 1, *, Fan Wang 1, Jun Xia 2

1 Sun Yat-sen University Hongtao Hu*

Shanghai Maritime University

In the study, a stochastic dynamic programming method is proposed 

volumes as input parameters, an integer programming model is then 

Xiaoming Xu 1, Chung-Lun Li 2, *,, Zhou Xu 2

such hierarchical planning process is that it often results in poor 

timetabling and locomotive assignment problem with the following 
characteristics: 

each locomotive must begin its operation no earlier than a given start 

problem, we first construct a three-dimensional state-space-time 

heuristic uses a subgradient optimization procedure with a dynamic 

We conduct a computational study to test the effectiveness of our 

a priority heuristic which constructs schedules for locomotives one 

a traditional approach where train timetabling decision is made 

generate fairly effective solutions to all the test instances, and that it 

Improved Benders decomposition algorithm for complex product supply chain network design under supply 
disruption risks

Hongtao Hu and Xinhe Bai

Robust Liner Schedule Design with Service Level Guarantee

Xiaofan Lai, Fan Wang, Jun Xia

Integrated Train Timetabling and Locomotive Assignment

Xiaoming Xu, Chung-Lun Li and Zhou Xu

Ship size optimization in maritime markets with uncertainty

Hongtao Hu

11:00 - 12:30

Improved Benders decomposition algorithm for complex product supply 
chain network design under supply disruption risks

Robust Liner Schedule Design with Service Level Guarantee

Ship size optimization in maritime markets with uncertainty

Integrated Train Timetabling and Locomotive Assignment
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Alberto Giudici 1, *, Tao Lu 2, Clemens Thielen 1, Rob Zuidwijk 1

1 Rotterdam School of Management
2 University of Kaiserslautern

hinterland transport means with different capacity and unit costs, 

Companies are considered here to cooperate by pooling orders and 

better planning solutions can be found, thus, reducing the overall 

generated cost savings in a way that is accepted by the different 

from the so-called Nash’s Program have shown that the Shapley value 

Shapley value can capture those bargaining dynamics, we consider 
the Shapley value as the outcome of the bargaining between the 

essential traits of a transportation setting, parametrization of cost 
parameters allows us to perform a sensitivity analysis of the stability 

we can provide managerial insights into the effect of transport costs 

a sensitivity analysis numerically, we contribute to the literature by 
characterizing the mathematical structure of this problem, we then 

Our results show that high demand to capacity ratio for all players 

drive the Shapley value out of the core, thus, indicating instability 

on collaborative transport, thus allowing us to create first bridges 

Pedro Antonio Galvis González*

Sensitivity analysis of collaborative hinterland transport
Alberto Giudici, Tao Lu, Clemens Thielen and Rob Zuidwijk

Spanning tree analysis of the world maritime network
Michael Bell, Kam-Fung Cheung, Jingjing Pan, Supun Perera and Shengda Zhu

Degree of Outsourcing of the Logistics Operations

Pedro Antonio Galvis González

11:00 - 12:30

Sensitivity analysis of collaborative hinterland transport

Degree of Outsourcing of the Logistics Operations

Michael Bell 1,*, Kam-Fung Cheung 1, Jingjing Pan 2, Supun Perera 1, Shengda Zhu 1

Spanning tree analysis of the world maritime network

Logistics and Maritime SystemsLOGMS2018

transport hubs should be located and which stations should be 

model to estimate container flows between ports based on port 

container throughput, its connectivity to other ports, and the size and 

heuristics against tried and tested heuristics for the ferry system 

then apply the best growth heuristics to the world container shipping 
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