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About this 
document 

 

Background/ 
Understanding: 

 About Container Selection and Consolidation 
 
Ocean freight is a major mode of transport for world merchandise and hence a key driver for 
world trade.  Seaborne trade has been growing at 3% on average for the last 7 years, and is 
expected to grow even more with rising air freight cost driving more companies to ship by 
ocean. 
 
When shipping by ocean, shippers can choose to purchase full container loads (FCLs) in which 
case it is up to them to fill the capacity.  Studies however show that the fill rates are not as 
optimal as expected.  These have resulted in overall higher costs of transportation and hence 
lower carbon efficiency. 
 
Several approaches to improve fill rates have been studied on actual customer cases.  First, 
shippers could have used more optimal sizes for the shipment.  Based on historical data, we 
found that in some cases, choosing the right sizes to match demand could have potentially 
reduced costs and carbon footprint by 10%. 
 
Second, companies could have consolidated their shipments at key ports.  While this implies 
that there will be additional movement via the road network, the benefit is that consolidated 
shipment would potentially require fewer containers.  Our analysis has shown that by 
optimally selecting the ports to serve as points of consolidation, there is potentially further 
savings in cost and carbon by another 10% if the right sizes of containers are used.   
 
In performing the analysis above, we have developed a mathematical model and solved it 
using a spreadsheet solution (Excel Solver).  It was however hardcoded specifically to the 
problem at hand.  In the FYP project, we would like to develop a web-based application that 
would solve a similar problem in a more general form. 
 

The purpose of this document is to give a high level description of the project – web-based 
application for optimal container selection and consolidation 
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Proposed 
Solution 

 

Timeline  

Other remarks  

 

About the Project 
 
The objective of the project is to build a web-based application that wraps around a core 
optimization model with an intuitive user-input interface and visual outputs.  The scope of 
the project includes:  
 

1. Implement solver for general formulation of the model 
a. Based on the general form of the optimization model which is an integer 

program, an implementation of the solution is required.   
b. This will likely take the form of a wrapper around an open-source third-party 

solver package such as GLPK, lp_solve (also see http://www.coin-or.org/). 
c. The solver engine is served as a backend which would take inputs from a web 

front-end and outputs back results to the same web front-end 
2. Frontend user-input 

a. A user-input interface is to be designed to allow user to input key 
parameters associated with the problem 

b. Data comprises of key ports of loading, ports of discharge, number of 
containers, shipment weight and volume.  These include locations data and 
hence a map interface would be desirable.   

c. Uploading of datasets via csv format would be desirable.  
3. Visualization of results and analytics 

a. The results from the optimization are to be represented in digestible format 
b. The results should reflect which shipment should be consolidated into what 

types of containers  
c. Also, the outputs should propose which shipment should be consolidated at 

what ports – as well as highlight various key performance indicators such as 
reduction in CO2 and cost 

 
 

The project is proposed for term 2 of the academic year 2014/15.  However preliminary work 
is expected to start as early as Sept 2014. 

The project comes under GTL, a DHL-SMU collaboration, where all IP related issues are 
covered under the umbrella master agreement between DHL and SMU.  The detailed scope 
document will be available when the team is confirmed.  Meanwhile any questions should be 
directed to gtl@smu.edu.sg) 
 
 


