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ABSTRACT

Research on the estimation of the required
cargo containers to offset initial costs,

including realistic profits, at container ports

Optimal handling capacity in a berth refers to the cargo volume being
handled properly for one year without overtime. It is either called ‘optimal
handling capacity’ or ‘standard handling capacity’.

Optimal handling capacity in a container port is calculated based on
physical and technical aspects related to ship-size or stevedoring ability of
the port, and it has been rapidly changed due to the development of the
concerning skill. In the 1990's, the optimal handling capacity of a container
port with a berthing capacity of 50,000 DWT was considered to be 240,000
TEU. But it was not long before this was adjusted up to 300,000 TEU. In
2004, it was again re-adjusted to 400,000 TEU, an increase of over 30%
compared to prior capacity.

But many argue that if we are interested in the recovery of the initial
costs plus realistic profit projections, optimal handling capacity can ensure
it. However, as private investment has been greatly increased in the
development of container ports, private investor who plans to join this
development trend will never avoid long-term risks. Thus the certainty of

recovering initial investments, including reasonable profits, becomes the key

ABSTRACT e i



issue to determining investment.

For this research, we studied how many containers would need to be
handled during normal port operations, when its construction and operation
were carriedd out by the same group and operation by the same group, to
offset the invested costs and secure proper gains. From the results, we hope
to provide needed information to verify the validity of optimal handling
capacity.

Accordingly, we defined the concept of input costs in container ports and
tried to understand the different cost structures and cost retrieval methods as
compared to other capital infrastructure expenditures (road, railroad, airport,
and environment facility) by reviewing related materials.

In addition, we classified the construction and operation of ports into four
categories:

1. construction by public-operation by private,
construction by private-operation by private based on current port laws,

construction by port authority-operation by private,

el

construction by private-operation by different private body to manage
it.

In addition to related research materials, we reviewed the cost items after
dividing them into construction and operation categories to better understood
the cost structure of each item. We further conducted interviews and
on-the-spot surveys with concerned individuals.

From our study, the estimated number of containers (in the case of a
berthing-capacity of 50,000 DWT) to ensure recovery of the input costs
including realistic profits is 268,000 TEU, when construction and operation
were carried out by public investment.

But in the case of private investment, the estimated number of containers



is 334,000 TEU. When berthing capacity is 30,000 DWT, the estimated
container numbers are 119,000~154,000 TEU.

In this research, sensitive analysis was implemented against the possible
range of each factor that affects the number of containers. The possible
range of each factor was determined in consideration of real market
situations. The profit rate range is expected to be set at 6.0 to 8.0%. The
possible range of facility use was fixed as 20~50 years, and the range of
port charges may be set as 77~100%. The range of construction and
operation cost are assumed to be 70~110%, and 80~120%, respectively.

From the resulting sensitivity analysis, the minimum and maximum
number of containers recoup the input costs, including a certain level of
profit, were estimated to be 265,000 TEU and 520,000 TEU respectively. In
this research, the flexibility of each factor against container numbers was
calculated to grasp the effect of unit change on container numbers to ensure

the recouping of the input costs.
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