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ABSTRACT

ARTICLE INFO

The rapid growth in the volume of international container transport enforces the improvement of
competitiveness in the entire transport chain, including maritime container terminals. Reports and
scientific surveys on the Baltic Sea Region (BSR) tend to concentrate on annual results achieved by
entire ports, largely ignoring the efficiency of individual terminals. The aim of the article is to fill
this research gap and consequently examine the competitiveness of the most important maritime
container terminals in Poland and their Russian competitors. To this end, selected Polish and Russian
bases were examined with regard to a number of criteria, such as the length of the quay (c1), the
number of RTG (c¢2) and STS (c3) cranes, the number of shortsea shipping connections (c4), the
maximum depth at the quay (c5), the distance from motorways and expressways/national roads (c6)
or the distance from the national railway station (c7). The above seven criteria were subsequently
used to perform a strategic group mapping as well as AHP and PROMETHEE II multi-criteria rankings
that enabled to specify those Baltic Sea container nodes which are in the area of strategic benefits for
the analysed market sector. According to the results obtained, the Russian Petrolesport and the Polish
DCT Gdansk are the leaders of the market. This fact confirms their competitive advantage over other
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market players of the sector in question.

1 Introduction

The dynamic development of maritime trade contrib-
uted to the rapid growth in the volume of international
container transport, which accounted for 17.1 % of the
total freight transported by sea in 2017 [36, p. 12]. The
intensive development of container transport, in turn, in-
creased the competitiveness of the entire transport chain,
including maritime container terminals. Since Poland and
Russia’s transport potential is conditioned by the direct
access to the Baltic Sea, one of the most exploited water
areas in terms of transport in the world [13, p. 1], it is
worth characterising briefly the largest Baltic container
ports.

Considering the number of twenty-foot containers
(TEU) transhipped annually, St Petersburg was the larg-
est container port in the Baltic Sea Region (BSR) in 2017,
with approx. 25 % market share (figure 1). Compared to

previous years, however, its advantage over Gdansk (ap-
prox. 20 % market share), Gdynia (approx. 9 % market
share), Hamina/Kotka (also approx. 9 % market share)
and Goteborg (approx. 8 % market share) decreased.

Yet a year later, in 2018, the real leadership in the
BSR was taken over by Gdansk, which was classified as
the fifteenth and the only Baltic port in the ranking of fif-
teen largest container ports in Europe published by the
Shanghai Maritime University [21]. This is also confirmed
by an analysis of industry reports from recent years.
Already in 2017, the Port of Gdansk was listed among one
hundred largest container ports in the world [20], mainly
due to good results of the deepwater DCT terminal and the
construction of the new T2 quay. The same year, Gdansk
also recorded the largest increase in the volume of tran-
shipped twenty-foot containers (year-over-year change: +
21.6 %). At the same time, the growth rate of other termi-
nals in the BSR was much lower. Other largest year-over-
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Figure 1 Ten largest Baltic container ports in 2017 (TEU)

Source: Author based on [13, p. 11]

year changes were recorded in ports in Riga (+15.6 %),
Aarhus (+12.4 %) and Gdynia (+10.7 %). The worst results
were achieved by the Port of Goteborg, which recorded a
drop of 19 % in the number of transhipped twenty-foot
containers in 2017. Poor results of the Swedish port were
triggered by, among other things, the conflict between
trade unions and the management of the APM Terminals
[26]. Therefore, taking into consideration the fact that the
growth rate of the former market leader, St Petersburg,
amounted to + 10.1 % at the time, the Port of Gdansk is ex-
pected to strengthen its position as the largest Baltic Sea
container node.

However, as it turns out, industry reports and re-
search on the BSR usually take into account the annual
results achieved by individual ports only, ignoring the ef-
fectiveness of the terminals which they are composed of.
Consequently, this article will fill this research gap and
examine the competitiveness of the largest Baltic con-
tainer terminals in Poland (DCT Gdansk, BCT Gdynia, GCT
Gdynia, DB Port Szczecin), relative to their biggest com-
petitors, i.e. Russian terminals.

2 Competitiveness of the Baltic container
terminals

So far, apart from several industry reports [6, 16], only
a few Polish [2, 5, 17] and foreign [9, 15, 31] researchers
have described the competitiveness of Baltic ports, includ-
ing Russian [24, 32, 39] and Polish [12, 13, 14, 28, 29] ones.
At the same time, multi-criteria analyses were carried out to
this end in merely two Polish articles [18, 23]. Consequently,
it is worth taking a closer look at the Polish maritime con-

tainer terminals and find out what their competitive posi-
tion is in relation to their biggest competitors in the region.

Competitiveness can be defined as a kind of a meas-
ure of past performance [3, p. 56]. Competitiveness of the
maritime container terminal is primarily influenced by
such factors as the technical infrastructure, work organi-
sation, the use of advanced information technologies or
provision of comprehensive logistics services [35, 37].

Since technical infrastructure is the main factor con-
ditioning the functioning of the container terminal, those
terminal elements whose correct construction and layout
determine its efficiency were of the uttermost importance
in the study, including the length of the quay, the maximum
depth at the quay, the distance from the nearest motorways,
expressways/national roads and national railway stations.
The study also analysed suprastructural (the number of
STS, Ship to Shore, and RTG, Rubber Tyred Gantry, cranes)
as well as service (the number of line shipping connections
served) factors. In the latter case, regular shortsea shipping
connections were taken into account, one characteristic fea-
ture of which is the maintenance of permanent connections
between specific ports of a given region, served in accord-
ance with a regular departure schedule.

There are fifty-five container terminals in the BSR
which are located within the territory of nine countries:
Denmark, Estonia, Finland, Lithuania, Latvia, Germany,
Poland, Russia and Sweden. The list includes only those
container terminals that belong to the Baltic Sea due to
their location. As a result, the Norwegian bases, whose
transport routes for most cargos join the Baltic transport
system through Denmark and Sweden, are not taken into
account [7, p. 15].
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Table 1 Large Baltic container terminals in Poland and Russia (2019)

Country City Terminal (code)
Gdansk Deepwater Container Terminal Gdansk (DCT Gdansk)
. Baltic Container Terminal Gdynia (BCT Gdynia)
Poland Gdynia Gdynia Container Terminal (GCT Gdynia)
Szczecin DB Port Szczecin (DB Port)
Bronka Container Terminal (Bronka CT)
Container Terminal Saint-Petersburg (CTSP)
First Container Terminal (FCT)
Russia | o crersbure Moby Dick (MD)
Neva-Metal Terminal (NMT)
Petrolesport (PLP)
Ust-Luga Ust-Luga Container Terminal (ULCT)

Source: Author

There are six Baltic container terminals in Poland: two
in the ports of Gdansk and Gdynia, one in Szczecin and
one in Swinoujécie. The DCT Gdansk, the BCT as well as
the GCT Gdynia and the DB Port Szczecin are the largest of
them with regard to their annual maximum transhipment
capacity. In order to determine their competitive position
in the BSR, the study first examined which Russian com-
petitors belong to large container terminals of the Baltic
Sea (the maximum annual transhipment capacity over 150
thousand TEU). The boundary of this division is conven-
tional. For comparison, Katarzyna Karwacka [11, p. 697]
distinguishes three types of terminals: peripheral ones
with a transhipment of several hundred thousand TEU,
regional with a transhipment of over one million TEU and
large (the so-called continental hubs).

Subsequently, the competitiveness of the terminals
selected for the study (table 1) was tested for ¢ = 7 crite-
ria, using a strategic group mapping and AHP (Analytic
Hierarchy Process) as well as PROMETHEE II (Preference
Ranking Organisation Method for Enrichment Evaluations)
multi-criteria methods. The analysis excluded the criteria

for which no reliable and comparable data could be found
for all terminals examined in the study. The omitted crite-
ria include: the number of marinas, the number of oceanic
connections, the number of nests for refrigerated contain-
ers, the length of tracks at the railway siding or the size of
the storage yard and the warehouse.

3 Research method
3.1 Strategic group mapping

Prior to the multi-criteria analysis, a strategic group
mapping was performed [19, p. 247-258] for three uncor-
related pairs of criteria (the absolute value of Pearson’s
linear correlation coefficient Irl < 0.2). In the subsequent
figures, after taking into account the measurement scale
of the criteria, each terminal was assessed according to a
selected pair of criteria, while the results obtained were
plotted in the form of points on the chart. The size of each
point depended on the size of the absolute market share
for individual players (table 2). The indicator was calcu-

Table 2 Absolute market shares for Polish and Russian Baltic container terminals

Terminal Absolute market share
Deepwater Container Terminal Gdansk (DCT Gdansk) 16.19
First Container Terminal (FCT) 6.75
Baltic Container Terminal Gdynia (BCT Gdynia) 6.48
Bronka Container Terminal (Bronka CT) 5.40
Petrolesport (PLP) 5.40
Container Terminal Saint-Petersburg (CTSP) 4.05
Gdynia Container Terminal (GCT Gdynia) 3.43
Neva-Metal Terminal (NMT) 2.70
Ust-Luga Container Terminal (ULCT) 2.38
Moby Dick (MD) 2.16
DB Port Szczecin (DB Port) 0.81

Source: Author
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lated on the basis of the maximum transhipment capacity
of all fifty-five terminals of the region of interest in this pa-
per. Finally, the area of strategic benefits was determined
in each of the analysed cases. It was assumed that it is the
most advantageous for individual terminals if the length
and the depth of the quay as well as the number of STS
cranes are the largest, while the distance from the national
railway station remains the shortest.

3.2 Selected methods of a multi-criteria analysis

The problem of a multi-criteria discrete optimisation
deals with the decomposition of a complex decision prob-
lem and an indication of the best decision from a discrete,
finite and countable n-element set. The decision maker is
looking for a variant that best suits their preferences de-
termined by means of the previously selected C criteria
[34, p. 189].

There are numerous methods of a multi-criteria de-
cision support, the most popular of which include the
AHP and the PROMETHEE II. These are ranking methods
in which incomparability of variants cannot occur. Both
methods, however, allow for some blurring of variant rat-
ings. The PROMETHEE II uses equivalence and prefer-
ences thresholds, while in the AHP the values of a given
criterion can be assigned only to one of the nine catego-
ries of assessment. At the same time only nine categories
can be divided into weights of individual criteria. Since
both methods are widely described in the literature of the
subject [1, 27, 33], they will not be discussed in greater
detail in this article, and the following paragraphs will
contain only summary results of the study conducted by
the authoress.

Suffice it to say that the goal in the proposed multi-cri-
teria scheme was to indicate the best terminal among all
eleven alternatives (CTn, where n = 1,2, ..., 11) on the basis
of seven criteria (Cn, where n = 1,2, ..., 7). As mentioned

earlier, it was desirable for some selected measures to
look for alternatives with the highest value (criteria from
c1 to c¢5), while for others - with the lowest value (c6, c7).

4 Empirical study

4.1 Data collection

Table 3 presents the criteria selected for the study
along with their weight and direction in which they should
go, while the following two tables (tables 4-5) provide
information on the length of the quay (c1), the number
of RTG (c2) and STS (c3) cranes, the number of shortsea
shipping connections (c4), the maximum depth at the
quay (c5), distances from motorways and expressways/
national roads (c6) as well as national railway station (c7)
for all eleven terminals.

The data for the first five criteria was taken either from
the websites of individual terminals or from various types
of collective studies. All these criteria should be maxim-
ised. The biggest weight (8) was assigned to the criteria
c1 and c4 since these parameters significantly affect the
efficiency and accessibility of maritime container bases.
A slightly lower weight (7) was assigned to the maximum
water depth at the quay, as it is a parameter that deter-
mines the size of ships that can call at a given port, and
consequently affects also the ability to maintain oceanic
connections. The ¢3 (weight 5) and c2 (weight 4) criteria
were considered the least important as some container
terminals use other types of equipment for handling mul-
timodal units at the quay and in the storage yard. The
technical equipment of container terminals may include
gantry cranes, side lift trucks, front lift trucks or reach
stackers. However, both criteria were included in the anal-
ysis because the use of specialised equipment significantly
improves the efficiency of container bases. The distance
from motorways and expressways/national roads as well

Table 3 Criteria selected for the competitiveness analysis along with their weights and desired direction

Criterion cl c2 c3 c4 c5 c6 c7
Direction max max max max max min min
Weight 8 4 5 8 7 6 6
Source: Author
Table 4 Baltic container terminals in Poland
Terminal cl c2 c3 c4 c5 c6 c7
DCT Gdansk 1,300 35 11 8 16.5 2,600 10,400
BCT Gdynia 800 20 8 9 12.7 4,100 3,100
GCT 620 14 15 13.5 3,300 2,700
DB Port 1,000 4 2 2 9.5 500 2,600

Source: Author
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Table 5 Baltic container terminals in Russia

Terminal cl c2 c3 c4 c5 c6 c7
Bronka CT 1,220 8 4 8 14.4 1,500 5,500
CTSP 787.2 19 4 3 11.4 4,000 4,600
FCT 780 12 7 12 11.0 2,600 3,000
MD 321 5 1 2 8.9 230 10,900
NMT 738 1 1 5 11.0 2,900 3,200
PLP 2,201 20 10 13 11.0 3,700 4,000
ULCT 440 11 4 5 13.5 3,100 8,500

Source: Author

as national railway stations was, in turn, determined on
the basis of own calculations carried out with the use of
navigation programmes and digital maps. In both cases,
the parameters go to the minimum, and their weight is 6.

A group of large Baltic container terminals includes
four Polish maritime bases (table 4), two of which are lo-
cated in Gdynia (BCT, GCT) and the other two in Gdansk
(DCT) and Szczecin (DB Port) [10]. Each of them uses
STS and RTG cranes for container reloading. Owing to the
16.5-metre long quay, the DCT Gdansk was among the first
Polish maritime transport hubs to break the monopoly of
the North Sea ports for servicing European oceanic rela-
tions with Asia. Thus, given the Baltic market, the DCT
is one of the leaders in a TEU transhipment per year. Its
turnover amounted to over 1.9 million in 2018, which ex-
ceeds the annual maximum transhipment capacity of the
BCT and GCT terminals in Gdynia (amounting to over 1.8
million TEU in total). On the other hand, DB Port Szczecin,
the smallest port in the analysed group, is most conven-
iently located as far as the access to land facilities is con-
cerned. It is situated just 0.5 km from the nearest national
road and about 2.6 km from the national railway station.

Russia has as many as seven large Baltic contain-
er terminals, six of which are located in St Petersburg
(table 5). Considering the annual maximum handling
capacity expressed in twenty-foot containers, the larg-
est St Petersburg terminals include the First Container
Terminal (FCT), Bronka CT and Petrolesport (PLP). All
Russian container bases use quay and yard cranes for
container reloading. Considering the distance from the
nearest national railway station, the Moby Dick (MD)
and the terminal in Ust-Luga (ULCT) are definitely in the
least favourable locations. The latter, together with the
Petrolesport (PLP), is also the furthest location from mo-
torways and expressways/national roads.

4.2 Results

If all the criteria were equally important and con-
sidered individually, the DCT Gdansk would achieve the
best results (in categories c2, ¢3, c¢5), whereas the Moby

Dick - the worst (in criteria c1, ¢3, c4, ¢5, ¢7). However,
the Russian MD would win the category “distance from
motorways and expressways/national roads” (c6). At
the same time, it turns out that the terminal in Szczecin
maintains the fewest regular shortsea line connections
in the analysed group beside the already mentioned MD.
Nevertheless, its location is the closest to the national rail-
way station. In addition, the most regular connections are
handled by the GCT, while the Russian Neva-Metal uses
only one STS and one RTG crane for container handling
and the Petrolesport has the longest quay.

The analysis of a strategic group mapping reveals that
the Petrolesport (PLP) places itself in the area of stra-
tegic benefits in all three analysed cases in terms of se-
lected pairs of criteria (figures 2-4). Thus, it is expected
that this terminal should also take a high position in the
final multi-criteria rankings. Its biggest competitors are
the DCT Gdansk, which has the largest market share in
the analysed group, and the Bronka CT, which achieves
worse results only in the third criterion (the number of
STS cranes). On the other hand, the competitive position of
two Russian bases (MD, ULCT) seems to be the worst and
the DB Port is the terminal with the lowest market share
in the group.

As for the multi-criteria analysis, firstly the AHP meth-
od was used to evaluate the competitiveness of eleven
chosen objects. Subsequently, the PROMETHEE II multi-
criteria analysis was carried out for the same alternatives,
weights and criteria. As the main purpose of the study
was to perform a strategic group mapping and multi-cri-
teria rankings and thus to specify those Baltic Sea con-
tainer nodes which are in the area of strategic benefits
in the BSR, a sensitivity analysis was omitted and only
one set of weights was considered in both cases. Table 6
shows the synthetic AHP ranking and table 7 presents the
PROMETHEE II input, output and net dominance flows (n
= 11). The abovementioned table is also the final rank-
ing of the terminals in question. The container bases are
ranked there in relation to the decreasing values of ¢. The
values of @+ and - are given only to facilitate the assess-
ment of the extent to which the considered variants are
better or worse than all others, respectively.
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Table 6 The AHP multi-criteria ranking (n = 11 CT)

Terminal Multi-criteria index
Petrolesport (PLP) 0.205
Deepwater Container Terminal Gdansk (DCT Gdansk) 0.156
Gdynia Container Terminal (GCT Gdynia) 0.133
Bronka Container Terminal (Bronka CT) 0.090
First Container Terminal (FCT) 0.089
Baltic Container Terminal Gdynia (BCT Gdynia) 0.085
Ust-Luga Container Terminal (ULCT) 0.063
Container Terminal Saint-Petersburg (CTSP) 0.053
Neva-Metal Terminal (NMT) 0.044
Moby Dick (MD) 0.043
DB Port Szczecin (DB Port) 0.039
Source: Author
Table 7 The PROMETHEE II flows (n = 11 CT)
Terminal 0} o+ @-
Petrolesport (PLP) 0.358 0.462 0.104
Deepwater Container Terminal Gdansk (DCT Gdansk) 0.239 0.411 0.172
Gdynia Container Terminal (GCT Gdynia) 0.190 0.304 0.114
Bronka Container Terminal (Bronka CT) 0.128 0.258 0.130
Baltic Container Terminal Gdynia (BCT Gdynia) 0.111 0.247 0.136
First Container Terminal (FCT) 0.087 0.224 0.137
Container Terminal Saint-Petersburg (CTSP) -0.148 0.105 0.253
DB Port Szczecin (DB Port) -0.171 0.155 0.326
Ust-Luga Container Terminal (ULCT) -0.176 0.110 0.287
Neva-Metal Terminal (NMT) -0.234 0.068 0.301
Moby Dick (MD) -0.384 0.109 0.493

Source: Author

The Petrolesport (PLP) and the DCT Gdansk take the
first two places in the multi-criteria rankings presented in
the above tables, while the GCT terminal in Gdynia occu-
pies the high third position, ahead of the Russian Bronka
CT. The last three positions in the discussed rankings are
held by the Russian Moby Dick (MD) and Neva-Metal
(NMT) as well as the Polish DB Port Szczecin. At the same
time, six out of eleven considered objects belong to the
group of dominant bases (positive ¢ value) which means
that the remaining 55 % terminals should be assigned to
the group of dominated objects (negative ¢ value).

5 Concluding remarks

If maritime container terminals, like other economic
entities, are to succeed, they must build on their competi-
tiveness which is influenced by natural factors (geographi-
cal location along major shipping routes, within or near
large production and/or consumption centres, etc.), infra-

structure factors (terminal equipment, transport connec-
tions) or quality factors (quality of services, frequency of
shipping connections).

As research on the BSR usually takes into account the
annual results achieved by individual ports, largely ignor-
ing the effectiveness of the terminals they are composed
of, the article examines the competitiveness of the largest
Baltic container terminals in Poland relative to their big-
gest competitors, i.e. the Russian terminals. This may be
further built on by the research into the competitiveness
of all fifty-five container terminals in the BSR.

The results of the analysis of the competitiveness of the
Baltic container terminals reflect the real situation on this
market. As data shows, considering the number of TEU
transhipped annually, St Petersburg, Gdansk and Gdynia
were the largest container ports in the analysed market sec-
tor in 2017 (see figure 1). Moreover, four (DCT Gdansk, BCT
Gdynia, Bronka CT and PLP) out of the top-five analysed ter-
minals with regard to the maximum transhipment capacity
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(see table 2) are also the leaders of the presented multi-cri-
teria rankings. In both cases the Russian Petrolesport (PLP)
and the Polish DCT Gdansk take the first two positions while
the Bronka CT occupies the fourth position. Importantly, the
top-five of the rankings in question include other two Polish
terminals (GCT, BCT Gdynia). This, in turn, confirms that the
Tri-City ports create competition between as many as three
agglomeration terminals. At the same time, it seems that if
the merger of Gdynia terminals announced three years ago
had taken place, the balance of power in the region could
have undergone significant changes [4, 22].

The analysis of a strategic group mapping, in turn, pro-
vides evidence that although the most favourable position
on the container transport market in the BSR seems to cur-
rently belong to the Russian Petrolesport (PLP), the DCT
Gdansk terminal is its main competitor, with its largest
market share and the fastest growing year-over-year an-
nual turnover of twenty-foot containers. The competitive
advantage of the latter is mainly due to Gdansk’s favour-
able location and economic potential as well as the fact
that it belongs to the Baltic non-freezing ports and thus
offers the possibility of servicing regular oceanic connec-
tions throughout the whole year [30, p. 101]. However, as
a well-developed land transport infrastructure increases
the effectiveness of all seaports worldwide, the omission
of the Gdansk Port in the work plans for the North Sea-
Baltic corridor of the TEN-T (Trans-European Transport
Networks) may weaken its competitive position [8, p. 18].
The same may be generated, yet to a lesser extent, by a
strong competition from the largest North Sea container
terminals (Hamburg, Bremerhaven, Rotterdam), as well
as those of the northern Adriatic coast (Ravenna, Venice,
Trieste, Koper and Rijeka) [25, p. 181].

All the above confirms the conclusions drawn by Hanna
Klimek [12, p. 122], who argues that Polish seaports operate
on a market characterised by a fierce competition as they
have to compete for cargo not only between themselves, but
also with foreign ports (mainly of the North Sea and of the
southern Baltic), as well as with land transport. At the same
time, it confirms the conclusion of llona Urbanyi-Popiotek
[38, p. 215] that the characteristic feature of the Baltic con-
tainer shipping is the carriage of goods coming from out-
side or directed outside the region. The turnover of cargo
transported in containers in intercontinental relations in-
fluences, in turn, the model of organisation of oceanic line
services based on the hub and spoke system which consists
in servicing a reduced number of large base ports (the so-
called hubs) and the development of a network of feeder
services, providing delivery and transport of containers to
terminals deprived of oceanic connections.
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