ement exporting is not only limited
to large purpose-built plants with
their own (deep-water) port. In
principle, most plants have the
capability to export, even ones at a size-
able distance from sea. The production
capacity of a cement plant is rarely ever
completely in balance with the demand of
its local market. Especially when a new kiln
line is commissioned there will be a situa-
tion that production capacity will substan-
tially exceed local demand for several years.
Also economic downturns can create such a
situation. In such cases it makes sense to
sell cement (even at a substantially lower
price) outside the local market area. In
many cases this means exporting. Exporting
in an over-capacity situation makes sense
because of the following reasons:
® better use of plant capacity (lower oper-
ational cost per tonne)
e every export dollar earned above mar-
ginal costs adds to the bottom line
e exports generate foreign currency that
can be used to pay back foreign debts.
However, even though it makes sense
to export, there are two questions that
need to be answered positively before
exports really can be considered. The first
question ‘Is there a market?’ is the most
difficult one. This article limits itself to
seaborne bulk cement trade. In 2000

Figure 1: a typical situation of a cement plant

designed for large-scale exports, located on a (deep

water) port
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At the recent Cemtech Monaco conference, this paper, on managing cement
exports successfully, was presented by the author. When deciding whether
exporting is a viable option, two key questions are posed; is there a market
and is exporting cement economical? These considerations are examined
here and it is concluded that exporting need not just be limited to those
plants with their own port and large storage and shiploading facilities. As
long as ‘effective planning’ is implemented, even landlocked plants can

efficiently export their surplus.

approximately 70Mt was traded this way.
Of this quantity, roughly 40Mt is traded
over long shipping distances to about 76
terminals (that are capable of receiving
general bulk carriers of 25,000dwt or
larger). Almost half of these terminals are
in the USA. Approximately 30Mt is distrib-
uted regionally (by self-discharging ships
and small general bulk carriers) to roughly
105 relatively small terminals. On top of
this, approximately 28Mt is shipped by sea
domestically worldwide, mostly by self-
unloading ships.

These numbers sound reasonably high
but actually the international cement mar-
ket is quite restricted. About 75-80 per
cent of world cement trade is controlled by
the large multinational cement
groups. When a plant wanting to

business. Therefore, a relationship of trust
needs to exist between importer and
exporter and it takes time to develop such
relationships. As the number of indepen-
dent import terminals is relatively small
and many of them have long-term relation-
ships with their suppliers, it is difficult for
newcomers to break into this part of the
export market. Apart from the problem of
finding a customer there is also the prob-
lem of meeting his requirements. He might
want a cement quality that is different
than the cement produced for the local
market. Another important issue is that in
most cases the cement will need to be cer-
tified by an authority accepted by the
country of the export destination.

Figure 2: to export cement sometimes a port is not even
required. A new development is a floating shiploading

export is part of such a group, the facility supplied by an undersea pipeline.

trading company of that

group will usually arrange to
trade the surplus capacity to
group markets that have a

shortage or will find another
export destination. For inde-
pendent cement plants it is
much more difficult to be able
to find a suitable market for
their cement.

Importers rely heavily on
their cement suppliers.
Interruptions in cement sup-
ply might put them out of
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The second question is if exporting
cement is economical. In general this will
be the case if the FOB price of the cement
is higher than the operational costs to
produce the cement plus the transporta-
tion and loading costs. As a customer who
buys and imports the cement is interested
in the CIF price only, the achievable FOB
price will be the CIF price that a competi-
tor is able to offer minus the shipping cost
to the customer. The shipping cost there-
fore is the main factor in determining if
exports are economical. The other impor-
tant factor is the transportation and ship
loading costs.

Types of export operations
The cost of transportation of cement to the
ship and loading it will be very dependent
on the actual location of the plant in rela-
tion to the sea. In general, three types of
export operations can be defined.

Export facility at the cement plant
This is the case when a cement plant is
located on the seaside and has its own
port. In most cases this port is used to
receive coal and ship out cement and
clinker. Such cement plants in general are
purpose-built to export cement and
have the suitable large storage capac-
ity and high capacity shiploading sys-
tems for efficient export operations.

For cement plants that do not have
their own port there is a new develop-
ment, which is called an offshore load-
ing facility. This consists of a (shel-
tered) mooring area for the seagoing
ships, a floating ship loading system
and an undersea pipeline between
plant and loading system.

Inland cement plant with export
facility in port

In this situation the cement plant is
located at a distance from the port.

facility of suitable size is
required at the cement plant as
well as a very sizeable number of
trucks or barges to transport the
cement to the ship at an accept-
able rate.

Export logistics

Quite often companies that are
planning to export cement look
only at their own export facility

in respect to the operational
logistics. Such a simplified pic-
ture is shown in Figure 5. In this
situation  the  plant  has
a fixed production
capacity, which is put
into a buffer storage,
from which domestic
sales are provided on
a daily basis and
export sales on an
intermittent  basis.
Export sales are made
to customers A, B and
C. When we only look at operational logis-
tics in this limited way, just trying to load
ships as quickly as possible on the date
they come in, substantial problems will

Figure 4: a cement export facility designed to export
cement from several plants and receive cement from railway
hopper cars from plants as far as 500km away

Figure 3: the new Saudi Cement export terminal in the port
of Dhahran is located 50km from the cement plant and can
handle both clinker and cement and is supplied by trains
and trucks

15 day voyage
26,500
600
60
15
25,825

occur. The worst case situation will be
when a ship from each customer arrives at
the same moment. In case customers A, B
and C each have a ship of 25,000t cargo
capacity and the average loading rate
is 7500tpd, 10 continuous loading days
would be required. This not only causes

The cement is transported either by
truck, train or barge to the loading
terminal in the port which consists of
a storage facility and loading system.
Inland  cement without
export facility
It is possible to export without an
export facility. The cement is then
transported to the port by bulk trucks
or barge and directly loaded into
the ship.

This is a method which requires
very little capital. However, a storage

plant

considerable demurrage but it is ques-
tionable if the storage capacity of the
terminal will be sufficient for this. The
required minimal storage capacity is
then the total of ship sizes A, B and C
plus the daily domestic sales over the
10 loading days minus the production
capacity of the plant over the 10 load-
ing days. If the domestic sales are
4000tpd and the production capacity of
the plant is 6000tpd, the required
buffer storage would be 55,000t.

The situation that large ships have
to wait a substantial time at a cement
export facility to be loaded is not only
unacceptable from a demurrage point
of view but also there is a risk that,
because of the delay, the import termi-
nal of customer A, B or C might run out
of cement.

The simple model shown in Figure 5
also has no answer to complications
such as different types of cement for
domestic and export sales, for seasonal
changes and so on.

It is possible to prevent or minimise
ship waiting days. Export terminals can
have storage facilities that are actually
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can be a relatively simple
spreadsheet that consists of
a section for each import
operation, sections for ship-
ping and one section for the
export facility. These sec-
tions interact.

The basis for the whole
cement distribution opera-
== tion are the sales of the
import facilities. The way in
which these sales trigger the
order for the next ship with
cement is shown in Figure 7.

Figure 5: when export logistics are limited to the export facility
only, there is a risk ships from different customers will arrive

smaller than the largest ship that they
have to load. Capital and operational costs
of export facilities can be minimised with-
out sacrificing overall export capability. The
way to achieve this is to use overall distri-
bution logistics and continuous planning.

Overall distribution logistics takes into
account the operation of the import termi-
nals of the customers, the ship-
ping, as well as the export
facility operations. As Figure 6
shows this is a far more com-
plex model. The model for a
single cement plant that sup-
plies the domestic market with
one type of cement in bulk and
bags and exports a second type
of cement to three different
customers already has over 25 variable fac-
tors. Co-ordination between importers,
shipping companies and exporter is often
fairly crude. The importers have an annual
contract of a cement supply, which usually
specifies a minimum and maximum possi-
ble quantity that will be purchased. They
will usually give a month notice or so for a
ship to be loaded at the port facility. At
that moment the exporter has to arrange
that he has sufficient cement of the right
quality on the moment that the ship
arrives. The shipping company then has to
arrange that a ship will arrive at the plant
as close as possible to that date. If several
customers give notice at the same time, a
problem will occur that even with a month
to go will be difficult to resolve.

It is possible to prevent these situa-
tions by better communication between
importers, exporters and shipping compa-
nies with a planning system based on fore-
casts of six months to a year ahead which
are daily updated with actual information.

The basis for such a planning system

The graph shows the quan-
tity of cement in the storage
facility. The middle line
shows on the left side of the actual date
the actual quantity of cement in the stor-
age. On the right side the line represents
the forecasted quantity in the storage
facility. A forecast is almost never fully
accurate but in most cases it will be known
within which boundaries the accuracy of
the forecast will be. This is shown in the
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ally can arrive earlier (see Figure 7). The
time it can arrive earlier is equal to the
required unloading time of the ship.

What we can see from the graph is that
the shipsize is extremely important in
respect to the earliest date that the ship
can arrive at the terminal. For example, a
terminal that has weekly sales of about
5000t will be able to receive a ship of
30,000t a week earlier than a ship with
35,000t of cement.

Figure 8 shows the basic spreadsheet
calculation behind this graph. The spread-
sheet is based on a forecast but is
updated every day with the actual figures.
The spreadsheet shows the period within
which the terminal needs to receive its
next shipment.

Shipping also has a number of vari-
ables. These can best be identified by
reviewing a typical voyage of a bulk carrier
of approximately 35,000dwt.

The deviation time between longest and
shortest shipping time is 12 days. We can
see that from the moment the ship is being
loaded at the cement export

it facility

roximately 35,000dwt

facility the possible deviation
20-25 days | in the shipping time is quite
0-4 days small. The largest deviation
4-5 days can occur when finding a suit-
15-16 days | able ship and directing it to
4-5 days the cement export facility and
43-55 days | the possible waiting time at

lines above and below the forecast. The
upper line represents the quantity of
cement in stock at the maximum deviation
when sales are lower than forecasted. The
bottom line shows the stock at maximum
deviation when sales are higher than fore-
casted. The horizontal line is the size of
the storage facility.
An import terminal

must never run out distribution system

the cement export facility. This
waiting time can be caused
because another ship is being loaded or
because the required quantity of cement is
not yet available. When an import terminal
does not give an order for a fixed quantity
on a fixed date but allows a range of ship
sizes within a corresponding range of
arrival times it will be possible to eliminate

Figure 6a: export management needs to take into account the complete

of cement. Therefore
the latest date that
the ship with cement
can arrive is the date
where zero stock is
reached at maximum
possible sales. The
earliest possible date
that the ship can
arrive is when the
storage facility can
hold its cargo capac-
ity. As it will take
time to unload the
ship the vessel actu-
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waiting times at the cement
export facility and reduce the
deviation time to locate a suit-
able vessel, as a much larger
selection of ships will be avail-
able and with that, more optimal

+
B

Figure 8 shows the spread-
sheet that the operations man-
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shipping time will have to be
considered for each available
vessel. The arrival time of the
ship at the cement export facil-
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Storage size B
Daily sales 8

Storage size C
Daily sales C
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builds up an actual history as it
is daily updated with actual fig-
ures. The program learns. It is
capable to compare previous

ity is based on a forecast. The
shipping manager has to check
daily if the time frame for the forecasted
ship arrival still corresponds with the
required time frame within which the ship
has to be loaded to be in time to supply
the import facility.

In respect to ship size one remark
needs to be made. Many people
confuse the deadweight (dwt)
capacity of a ship with its cargo

Figure 6b: variable factors in a complete distribution system

plant and with that make an optimal use of
clinker and cement storage spaces. He
might be able to produce and store bagged
cement in quiet days and reduce or stop
bagging when shiploading operations are
taking place.

Figure 7: import terminal logistics

forecasts with the actual figures.

It is capable to recognise sea-
sonal influences. The program allows vari-
ous possible schedules to be compared.
Day by day it shows the manager the free-
dom and limitations within which he has
to schedule his activities.

Conclusion
Many cement plants, during their
lifetime, will be in a situation of

capacity. This is not correct. The
deadweight capacity is the over-
all carrying capacity of the ship,

Cementin stock

Acual , Foregast

having surplus production capac-
ity for some time. It might be
advantageous to export this sur-
plus quantity. Exporting cement
is not limited to plants which

. . 8000010 Maximum storage capacity
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have their own port and large
storage and ship loading facili-
ties. It is surprising how even
landlocked cement plants, using
very simple means, can export
their cement by ship.

To export cement effectively
the complete cement distribution
system, including import facili-

When the operations manager
of the export facility has a
knowledge of the timeframes
within which his customers

Figure 8: part of a large distribution spreadsheet in which the time frame
within which the next ship must arrive is determined

ties, shipping and export facil-
ity, is considered. This allows
for effective planning in which

optimal use is made of storage

L} size | 060 tons
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