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Premise

Port planning policies and
commercial and promotio-
nal actions by institutional
bodies or private operators
(terminal operators, ship-
owners, forwarders etc.)
require a cognitive infor-
mation base which is often
lacking in Italian ports and
is necessarily replaced by
considerations of a qualita-
tive nature.

This research represents an
attempt to partially fill this
type of gap, limited to the
container conditioning
modality.

Container traffic
hy sea in ltaly.
Construction of the
Origin/Destination matrix
between the Italian
provinces and the
countries of the world
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containerization the per-
centage of use of the con-
tainer was indicated as con-
ditioning modality, in cases
in which there could be
more than one alternative
mode of transport (in con-
tainer, in bulk, on pallets
etc.). We then proceeded to
the attribution of an avera-
ge weight per container per
class, thus arriving at a
‘potential” traffic value
expressed in TEU.

From the analytical view-
point this reasoning may be
expressed by the following
formula, valid for import

The exercise described (D:

aims to explain in quantita- This article aims to extend the field of information necessary with

tive terms (using the TEU view fo formulating port planning policies by means of the con- Qli‘j x KT

as unit of measurement) the  ¢,cti0n of the Origin/Destination matrix of containers exchanged NIj j= (1)

Origin/Destination matrix
(O/D) of containers tran-
sported by sea between
Italian provinces and the
countries of the world.

traffic and subsequently applied to individual provinces of which

Calculation methodology
The setting out database
(consisting of 391.096
records) consisted of ISTAT
(National Statistics Office)
surveys regarding Italian foreign trade in 1998, grouped in
236 classes of goods and subdivided by Italian province and
foreign country of origin or destination. Each record shows,
for each province and class of goods, the quantities of import-
export traffic (expressed in weight and value) exchanged with
each country.

The research was carried out in two phases.

In the first, data was aggregated at national level with view to

validating the methodology itself, a validation obtained throu-

gh comparison with the statistical indicators available with
regard to Italian port container traffic.

In the second part the data was disaggregated and the cal-
culation methodology was applied to all the Italian provin-
ces.

The modality of passage from the datum expressed in weight
and that expressed in TEU is the central element of the entire
calculation process.

From a logical viewpoint this process is expressible in several
steps.

For each of the 236 goods classes a first creaming-off was
carried out in terms of possible or not possible containerising.
Subsequently for each of the classes considered suitable for

by sea between the Italian provinces and the countries of the world.
The calculation methodology employed, setting out from the

an example (Province of Milan) is given.

Li X Rli

And analogously for export

National Statistics Office surveys on foreign trade, was first of all ~ (E):
validated through comparison with data on Italian port container

QEi,j x KE;
NBj = )
L; x RE;

The proposed methodology is of an experimental nature and has
been described in its first stage of elaboration.

Where:

NIi’- = number of potential
containers (expressed in TEU) containing the i* goods from
j* country.

QIi,j = quantity in weight i goods from j* country.
KI; = coefficient of containerising i* goods in importation.
L; = average weight of container goods i®.

1 “
RI; = coefficient of container filling i* goods in importation.

Containerising coefficient K, represents, for the goods class
i", the percentage of use of the container as conditioning
mode. If K; = 0 then the goods are transported in another
way than in containers. If vice-versa K; = 1, all the goods are
transported in containers. Intermediate values represent a mix
between the various conditioning modalities. Depending on
the characteristics of each class this coefficient may take on a
different value between import and export, taking into
account the differences existing between Italy and other coun-
tries in conditioning modes.

The average container weight L;, expressed in tonnes/TEU
(not inclusive of tare), is selected within a grid consisting of 6
values: 5, 7, 10, 12, 14 and 18 tonnes/TEU.

Table 1 shows an example of attribution of the values to coef-
ficients KI; , KE; and L;, limited to ten classes of goods.
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ISTAT Product I(Ii KE‘ Lj Zone Geografical area Countries
Category tomnes TEL
144 Wood & rush furniture 1,0 1,0 10 1 Mediterranean & Black Sea
145 Carts 0,0 0,0
2 North-Central Europe
146 Other wood & rush products 0,5 0,8 10
3 || Other African Countries = || No Mediterranean Countries
147 Cork products 1,0 1,0 10
148 Wood pulp 0,0 0,0 4 Arabic Peninsula = || From Jordan to Iran
Mg Simple paper and cardboard 06 |08 (12 5 || South-East Asia = | From Afghanistan to Japan
150 Worked paper and cardboard 0,7 0,9 12
6 || Australasia
151 Polygraphic industries products 1,0 1,0 14
ST : 7 || North America Canada, USA, Mexico
152 Photo & film industries products |[ 1,0 1,0 14
153 Cast iron 0,0 0,0 8 || Other American Countries = || No North America Countries

Table 1. Extract from coefficients table

The filling coefficient R takes account of the fact that for
commercial reasons linked to the size of the batches, not all
containers travel at maximum load capacity, understood as
the relationship between the weight effectively transported
and the maximum transportable weight for the individual
class. For the purpose of the subsequent calculations R is
assumed to be equal to 1. Its effective value will be taken into
account in the validation phase.

The potential containers calculated through (1) and (2) are
then put into relationship with the foreign countries with
which they are exchanged by means of:

962 236

j=1 k=1

962 236
NE=3, X PxNE;
j=1 i=l

Where:

Pj = j* country level of containerisation.

Pj represents a term which verifies whether the containerisa-
tion potentiality of an individual country is or is not effecti-
vely achieved and, in the affirmative case, in what percenta-
ge. P; generally has a value equal to 1 for countries reachable
only be sea from Italy or when the overland stretch is consi-
derably longer or more costly in comparison with sea tran-
sport. For European countries sharing borders with Italy or
also reachable overland (with a distance less than or compara-

Table 2. Geografical division

ble with the sea voyage) there are values close to zero, and
intermediate values for countries (e.g. Turkey, Greece,
Spain) where short sea shipping is frequently carried out with
heavy goods vehicles (accompanied or not) using ferries and
r0-10. v

For the purpose of this report a geographical division of the
results obtained was carried out by the identification of 8
zones (table 2).

The results of application of the calculation method are
shown in table 3.

Geographical area Import | Export Total % % %
import || export | total
Mediterranean & Black Sea || 277.641 560600 | 838241 33% | 38% || 36%
North-Central Europe 45.593 83.542 129.135 5% 6% 6%
Other African Countries 53470 76.142 129612 6% 5% 6%
Arabic Peninsula 16528 || 120739 || 137267 || 2% | 8% 6%
South-East Asia 222455 || 181096 || 403551 || 26% | 12% | 17%
Australasia 19.931 39177 59.108 2% 3% 3%
North America 105.802 326084 || 431886 | 12% | 22% | 18%
Other American Countries || 112.126 95.633 207.759 | 13% 6% 9%
Italy total 853.546 || 1.483.014 || 2.336.560 || 100% || 100% || 100%

Table 3. Matrix calculated for 1998 (data in TEUs)
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Italian port container traffic

With view to validating the preceding results the data of
Italian port container traffic must be analysed.

The departure base is represented by statistics gathered by
Assoporti (National Ports Association) from its associates
which show for each port: number of containers (TEUs) in
import and export, number of containers (TEUs) full and
empty, quantities (in tonnes) of goods transported in contai-
ners, integrated with direct enquiries at the individual Port
Authorities or Chambers of Commerce.

Available statistics do not show the figure for transhipment in
which each container is handled (and therefore counted) twice
in the hub port. Moreover the sources which gather and publi-
sh statistical information regarding the foreland (maritime
O/D matrix) of the port are few and even fewer for the hinter-
land (sometimes the subject of specific research). And
further, this information can be used only for the part carried
out through direct connections inasmuch as transhipment traf-
fic is often recorded as handling activated with the hub port,
thus excluding the container’s initial origin or final destina-
tion.

To partially fill the gaps referred to it was necessary to formu-
late certain qualitative hypotheses.

a. Container traffic in Gioia Tauro (top Mediterranean
port in 1998 with more than 2.1 million TEUs) and
Cagliari was considered pure transhipment and therefore
totally excluded from this analysis. Actually in 1998
67.000 TEUs arrived/departed in/from Gioia Tauro by
land (74% by rail, 26% by road) from/to Italian provinces
and therefore constitute traffic relevant to the research. It
should however be pointed out that in 1998 the port of
Genoa alone exchanged around 60.000 TEUs with Italian
ports other than the two mentioned above. These contai-
ners were the refore considered twice in the Italy count.
The hypothesis of excluding only the hubs of Gioia Tauro
and Cagliari thus leads to an overestimation of maritime
container traffic because the practice of transhipment is
also carried out in other ports (e.g. the small hub of
Naples).

b. Some Italian ports are also used by neighbouring countries
(Austria, Switzerland, Slovenia) for transport of their own
containerised goods. In the absence of more in-depth
information on the subject a 1995 survey on Italian State
Railway data was used which indicated a rail traffic con-
nection between Italian ports and foreign countries of
around 60.000 TEUs. This value was doubled to account
for the increase in the year in question and the contribu-
tion of road transport.

Application of the above hypotheses to the Assoporti
quantitative data leads to the results, valid for 1998,
shown in Table 4.

Number of containers handled in italian ports 5956000 | TEUs

Number of containers handled in Gioia Tauro and Cagliari | 2159000 | TEUs

Number of foreign containers handled in italian ports 120000 | TEUs
Number of containers considered for the next elaboration | 3676000 | TEUs
Of which in import 1838000 | TEUs
Of which in export 1838000 | TEUs
Of which full in import (52% of the import traffic considered) | 956000 | TEUs

Of which full in export (95% of the export traffic considered) | 1.746000 | TEUs

Average weight of a full 20’ container, tare excluded 10,1 || torresTEU

Table 4. Container traffic in Italian ports. Data base for validation

Validation of calculation results

Comparison of the results obtained by application of the cal-
culation method described and those obtainable through stati-
stical information available at Italian ports is carried out with
the purpose of validating the methodology itself. The compa-
rison regards only full containers inasmuch as it refers to
quantities of goods effectively exchanged. Empty container
handling stands outside the context of goods transported
(though it is numerically significant in Ttalian ports and a
source of income) but should rather be attributed to the logi-
stic choices of the individual shipping companies and to traf-
fic balancing needs.

The validation process is then carried out through attribution
of a value to the filling coefficient R which was considered
equal to 1 in the preceding calculations.

From the calculation carried out the average weight of contai-
ners in importation turns out to be 11.6 tonnes/TEU, and in
exportation 12.4 tonnes/TEU.

Comparison with data available from Italian ports permits the
obtaining of a value for both RI and RE by which the results
from the calculation are divided, equal to 0.871 for containers
in importation and 0.814 for exportation.

| import | Export ][ Tota

L Geographical area

Mediterranean & Black Sea 319,009 688416 1.007.426
North-Central Europe 52.386 102,590 154.976
Other African Countries 61.438 93,502 154.940
Arabic Peninsula 18.991 148.268 167.258
South-East Asia 255,601 222.386 477.987
Australasia 22.900 48.110 71.010
North America 121.566 400432 521.998
Other American Countries 128.832 117437 246.270
ltaly total 980.724 1.821.141 2.801.865

Table 5. Matrix validated for 1998 (data in TEUs)
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The difference between the values obtained from the calcula-
tion and the real values is therefore quantifiable in an estima-
te in excess of 2.6% for imports (+25.000 TEUs) and 4.3%
for exports (+75.000 TEUs), considered acceptable for the
purposes of subsequent processing.

It should however be pointed out that the number of contai-
ners with origin or destination in Italy and using Northern
Range foreign ports for loading/unloading (an arc of ports
running from Le Havre to Bremen) fall within this difference.
This traffic, though falling due to the recovered efficiency of
national ports, is obviously not calculated in the Italian port
statistics. For an estimate thereof we refer to a 1995 analysis
of the Italian/foreign railway matrix which led to identifying
container traffic from/for foreign ports at around 100.000
TEUs. It was thought to update the data with a reduction of
15% and to consider a proportion of full and empty contai-
ners similar to that of the Italian ports.

So adding 62.000 full TEUs (22.000 import, 40.000 export)
to the data used for validation we find that the difference
from the calculated values is reduced to an overestimate of
0.3% for imports and 2% for exports.

Once the whole calculation process has been validated certain
detailed processes can be carried out on the start-off data. The
tables below show the graduated lists of the 5 main countries
(in terms of number of TEUs exchanged) of import and
export with regard to Italy and the 5 main classes of goods.

USA 100.555 || USA 338.415

Greece

China 74.573 86.280

Greece 58.906 || France 78.849

Spain 40.044 | Turkey 74.032

Indonesia 38.020

Israel 67.671

Italy total 980.724 || ltaly total 1.821.141

Table 6. Top 5 countries for container exchange with Raly (data in TEUs)

E*w'
Artificial plastic mats, 44117 | Terra-cotta building materials

Cotton 36.132 || Artificial plastic mats.

Simple paper and cardboard 36.047 Oma—mndﬂ:!ﬂcn'adi-uy&w

Tanned skin without coat 31.434/ Stone works

Oil-seed flours 29674 (/Cement & gypsum

ltaly fotal ’ 980.724/ Italy total

Table 7. Top 5 classes of goods (data in TEUs)

Application of the calculation methodology to an Italian
province o
For explanatory reasons the results deriving from application
of the calculation methodology are shown with regard to the
province of Milan, which represents the main Italian basin for
goods interchange with foreign countries and is the area of
éreatest competition for all central-northern Italian ports.

L Geographical area J[Qmport W[&Nﬂ —”:Total j

Mediterranean & Black Sea 34773 r 56.745 91.518
North-Central Europe 9.885 6.612 16.497
Other African Countries 9.780 10.174 19.954
Arabic Peninsula 3.194 17.258 20452
South-East Asia 58,008 32190
Australasia 23436 27.506
North America 3.586 5.316
Other American Countries 18.560 14.625
Province of Milan total L 161.221 t 170428 331648

Table 8. Matrix validated for the province of Milan (data in TEUs)

As may be seen, we are dealing with an important part of the
Italian container traffic system, representing about 16% of
imports and 9% of €xports on a national level.

GConclusions

Application of the proposed calculation methodology may
give rise to statistical errors when data are disaggregated and
we reach the level of individual provinces, since it is possible
that there are special traffics which use conditioning modali-
ties that are significantly different from those indicated.

This phenomenon came to light by applying a bottom-up type
validation to the port of Ravenna (and to the province) in
which the data were noted for both the foreland and the hin-
terland. In this specific case it Was necessary to correct seve-
ral calculation parameters (5 containerisation coefficients).

It should nonetheless be observed that when a wider geo-
graphical division is used than that represented by the indivi-
dual country, or if the Provinces are aggregated at regional
level, the incidence of overal] errors is limited since values
have to be summed which, expressing a potentiality of contai-
ner use, may be either too low or too high.

The proposed methodology is therefore of an absolutely
experimental nature and has been described here in its first
phase of processing.

Each of the coefficients of which an often empirical quantifi-
cation has been given must be subject to further enquiries and
in-depth studies (subsequent processing may for example per-
mit calculation of the containerising coefficient of an indivi-
dual country). These coefficients are a dynamic element of
the system and may be subject to variations in time (e.g. the
value attributed to certain containerisation coefficients may



Trasporti £uropei

increase in the future since an ever increasing number of
goods classes are using containers for transport by sea).
Validation instruments should equally be developed by means
of analysis of Italian port statistical data, with the hope that
the Port Authorities will consider it useful to increase the
number of parameters to be surveyed (degree of tranship-
ment, maritime O/D matrix etc.).

The proposed methodology, notwithstanding the necessary
approximations therein, may already be utilised as a research
instrument capable of responding to the exigencies expressed
in the premise, which is to say, make a cognitive quantitative
base available which may be backup for the port planning
process and the determining of commercial and promotional
action to be implemented with view to altracting new traffic
and extending the geo-economic basin (catchment area) of
each port.
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