
The global distribution of goods involving 
maritime transport makes use of 
standardized loading units, which are also 
known as maritime containers, progressively. 
It is not uncommon to use these containers 
beyond the transport between seaports, i.e. 
the goods are transported in containers from 
origin to destination in the hinterland, e.g. 
from supplier factory to buyer distribution 
centre. Containers are of various sizes 
and are often re-used several times in the 
supply chain. This requires a container, once 
unloaded and emptied, to be re-positioned 
to another location in the hinterland, 
where it is loaded with new cargo for its 
next voyage. The repositioning of empty 
containers is a complex management and 
logistics problem, which involves multiple 
organizations. In this technical paper, we 
touch upon a few of these intricacies and 
suggest directions for further exploration to 
resolve the issues at hand. 

HOW THE SUPPLY CHAIN WORKS
Deep sea liners make use of containers to 
provide efficient transportation services 

to shippers. While importing their goods, 
shippers need to return the containers 
within a designated period, beyond which 
demurrage and detention fees are due. 
In this manner, the deep-sea liner aims 
to minimise the number of containers in 
circulation, which are assets that represent 
capital investment and operational costs, for 
example, storage, cleaning, and repair. 

The deep-sea liner therefore needs to 
balance the number of available empty 
containers geographically in such a way that 
demand for empty containers is fulfilled and 
that the costs are simultaneously minimised. 
This may require the re-positioning of 
empty containers between import and 
export locations in a region, but it may also 
require the continental or global transport of 
empty containers to compensate for trade 
imbalance between regions (for example 
the substantial imbalance between Asia and 
Europe).

On the other hand, the import and 
export of goods is performed by carriers, 
who aim to minimise transportation costs 
while delivering their services. They prefer 

to re-use an empty container after delivery 
of import goods for the export of other 
goods. However, empty containers are 
often returned to a designated location, 
which is often located in a sea port or at 
inland terminals that act as empty depots 
for the container carriers. From a land 
carrier perspective, the immediate re-use 
of empty containers between import and 
export locations is very efficient. From a 
deep-sea liner point of view, such re-use 
activities could be regarded as very efficient 
but, alternatively, may also be considered as 
disruptions of the planned repositioning of 
empty containers worldwide. 

EMPTY CONTAINER REPOSITIONING
For container carriers, empty container 
repositioning is a non-revenue generating 
operation, but it is a costly part of meeting 
customer demand. In addition, in port 
regions, a more efficient repositioning 
system for empty containers also contributes 
to reduced congestion and emissions. There 
are sophisticated optimization routines 
that support the optimal repositioning of 
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empty containers on a network, given the 
(forecasted) demand (originating from the 
export of goods) and supply (originating from 
the import of goods) of empty containers at 
various locations. To hedge for uncertain 
demand and supply, empty containers are 
stored at designated locations, so-called 
empty depots. Target inventory levels at 
the empty depots, together with the empty 
container flows between import and export 
locations, and empty depots, and flows that 
leave or enter the region, are chosen in such 
a way that costs are minimised. 

These optimization routines can be 
formulated to incorporate the following 
aspects: 
1. The transport of empty containers is 

usually not time pressed, therefore, 
empty containers can be put on river 
vessels or trains to better utilise these 
resources and minimise the costs for the 
carriers. Synchromodal transport, the 
land transport of containers by means 
of multiple modes of transport, planned 
either as alternatives or in sequence in 
a dynamic way, provides a sustainable 
alternative to unimodal road transport. 
The incorporation of empty container 
demand and supply in the planning 
of synchromodal transport bears the 
promise of better utilisation of transport 
modes and lower costs of empty 
repositioning

2. Empty containers need to be cleaned and 
repaired at a certain rate. Repositioning 
empty containers may also serve the 
purpose of maintenance. Taking into 
account flows of empty containers that 
require maintenance has an impact on 
how empty repositioning is performed. 

3. This especially with regard to the expensive 
reefer containers, it is worthwhile to track 
and trace empty containers. Information 
about the whereabouts of these assets 
reduces uncertainty and benefits asset 
management. 

4. The re-use of empty containers by local 
carriers may be beneficial, but reduces 
the extent of control of the asset base 
by the decision-maker. Transporting 
containers from inland terminals to other 
inland terminals (direct repositioning) 
could result in cost savings of up to 15%. 

However, direct repositioning leads to 
a more complex and costly planning of 
transport operations. An empty container 
repositioning routine that incorporates 
this aspect could strike the proper 
balance between asset control and 
logistics efficiencies. As customers tend 
to concentrate around terminals (also in 
the hinterland) and direct repositioning 
might also reduce congestion and 
emissions, it is worthwhile to explore this 
further for policy makers as well

5. The strategic design of empty container 
repositioning involves empty depot 
location decisions that have an impact 
on the efficiency of empty container 
management 

6. Container repair is an important element 
of the total operational empty container 
repositioning costs. Given the high costs 
of container maintenance, total costs 
might be optimized by investing in the 
reduction of container failure rates

7. Certain container types might require a 
dedicated approach with respect to total 
cost optimization because dry containers 
seem to be required more around inland 
terminals as compared with reefer 
containers, which are required more in 
the port area

8. Empty container management total 
costs need to be optimized through 
collaboration on a global scale within the 
container carrier organisation and not 
through local or regional optimization. The 
container carrier needs to find a balance 
between exporting damaged containers 
to cheap repair facilities, and repairing 
them within the import and export region 
where repair is much more expensive. In 
this case, exporting damaged containers 
might seem the best solution from a 
local perspective. However, this does not 
necessarily lead to total cost optimization 
from the global perspective as also 
additional handling and transport costs 
must be taken into account

Although quite a lot of work has been 
done to optimize the repositioning of empty 
containers, the authors of this technical 
paper claim that more benefits are to be 
gained by more advanced routines that 
incorporate additional aspects such as the 
ones mentioned above. 
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