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Introduction

This issue of “The Journal of Economic Problems of Services” refers to 
the considerations taken for the first time at No. 49/2010 of this journal entitled 
The Baltic Europe. Past, Present, New Challenges. The dynamic changes in the 
socio-economic environment of maritime transport encourage the continuing and 
deepening of the discussion commenced five years ago. 

The first part of the journal has been devoted to the problems of the shipping 
market, with particular emphasis on the Baltic Sea Region. The development of 
land transport connections as an alternative to ferry connections as well as the 
2015 entry into force of the Sulphur Directive has significantly impacted the ope-
rating conditions of shipowners, including, in particular, the ferry operators in the 
Baltic Sea. These conditions had an impact on shipowners’ decisions concerning 
the development of the maritime fleet, including the applied solutions related 
to the fuel used for ships. This part of the journal has also demonstrated a very 
topical issue – a handling of perishable cargo in sea ports.

The second part of the journal presents issues of the sea ports, with particular 
emphasis on problems of their functional transformation. These transformations 
occur both within the sector of basic services (handling and storage services) and 
within other economic functions of seaports. Some of these transformations have 
an inter-functional character. The changes do not act evenly over individual ports 
or individual cargo-handling companies. 

In the third part of the journal the selected, current issues relating to the fun-
ctioning of these transport branches that can compete (air transport), or cooperate 
(inland shipping) with maritime transport have been presented This part of the 
journal has also been devoted to the issue of seaport hinterland. In the presented 
articles, particular attention has been paid to the socio-economic changes which 
follow in Belarus, an attractive hinterland for sea ports of the Southeastern Baltic 
Sea. 

We hope that the articles collected in the publication will form the basis for 
the development of the further research in this area.

Michał Pluciński, Marta Mańkowska
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TRELLEBoRg fERRy LiNES – A cASE STudy

Abstract

Transport is a sector of economy that largely contributes to the growth of global 
pollution. A vast majority of harmful substances emitted as a result of transport activities 
comes from the road transport means. However, maritime transport, due to high sulphur 
level in the maritime fuel oil, is mainly responsible for the emission of sulphur oxides. 

In January 2015 European Union implemented Directive 2012/33/EU requiring  
a cut in sulphur emissions from vessels, by using low sulphur fuels or installing scrubbers 
on ships. The implementation of Sulphur Directive has led to an increase in shipowners 
operating costs and can cause a reduction in sea traffic. The study aims to show how the 
implementation of the new requirements of the sulphur content in maritime fuel oil in 
SECA has affected the activities of ferry companies. The research has been based on an 
analysis of the traffic and freight costs of ferry shipping market in the first half of 2015. 
The article presents the results of the case study of Świnoujście-Ystad/Trelleborg ferry 
routes. It demonstrates that the restrictions of sulphur content in maritime fuel oil neither 
result in a reduction of traffic, nor necessitate reorganization of transport chains.

Keywords: Sulphur Directive, Annex VI of MARPOL, sustainable transport, maritime 
transport
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Introduction 

Sustainable transport, as one of the objectives of sustainable development, 
should contribute to social development and economic growth with the least 
negative impact on the environment. It is hard to overestimate the economic role 
of transport, but, unfortunately, transportation also generates negative social and 
environmental effects, known as externalities. Transport externalities are mainly 
due to the environmental pollution arising from the combustion of fossil fuels by 
means of transport. The main compound emitted by transport activities is carbon 
dioxide – a greenhouse gas that causes global warming. This entails a growing 
number of locally occurring floods, hurricanes, droughts and rising water levels. 
Apart from carbon dioxide, the burning of fossil fuels results in the formation of 
other pollutants such as nitrogen oxides, sulfur oxides, or particulate matters and 
non-methane volatile organic compounds. In Europe, transport is responsible for 
almost half of emissions of nitrogen oxides and about 10–15% of other pollutants 
and greenhouse gases. 

The vast majority of harmful substances emitted as a result of transport 
activity come from road transport vehicles, while maritime transport, mainly due 
to its capacity, is considered the most environmentally friendly transport mode. 
However, the emissions from the maritime transport sector cannot be considered 
a negligible source of atmospheric pollutants in European coastal areas (Viana 
et. al. 2014). Maritime transport is a heavy contributor to SOx emissions due to 
the nature of fuel used by ship engines; that is, mainly heavy fuel oil (HFO) with 
a high sulphur content (Dore 2006, Doudnikoff, Lacoste 2014). Sulphur oxides 
are responsible for the formation of acid rain, which results in the acidification of 
soil. They also have a strong impact on human health and life, resulting in pul-
monary and cardiovascular diseases and cancers (Pawłowska 2000). The share of 
maritime transport in SOx emissions is significant. The de Meyer et. al. (2008) 
research has demonstrated that in 2003 maritime transport was responsible for 
about 30% of the total emission in the Belgian part of the North Sea. Hongisto 
(2014) studies has shown that ship emissions contributed from 10% to 25% of the 
SO2 and SO4 concentrations along Baltic Sea coasts. The growing importance 
of SO2 emissions from international shipping contrasts with the strong down-
ward trend in land-based SO2 emissions. The permissible sulphur content in the  
road fuel is only 10 ppm (1 thou. times less than in maritime fuel oil IFO 380 
1.0% S).
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1. Annex vi of mARPoL convention

In response to the growing contamination resulting from maritime transport, 
the International Maritime Organisation introduced Annex VI to International 
Convention for the Prevention of Pollution from Ships (MARPOL). Although 
the annex was announced in 1997, it entered into force only in 2005. Annex VI 
limited the main air pollutants contained in ships exhaust gas, including sulphur 
oxides (SOx) and nitrous oxides (NOx). The annex set the global limits of sulphur 
in maritime fuel to 4.5% by weight. It also introduced the special SOx Emission 
Control Areas (SECA) covering the Baltic Sea, the North Sea and the English 
Channel only, where the sulphur content established not to exceed 1.5%. The 
regulations allowed to use scrubbers instead of low sulphur fuel. This annex was 
implemented to European legislation by the 2005/33/EC Directive. The Directive 
specified the terms of introduction of the sulphur content restrictions in SECA 
as August 2006 at the Baltic Sea and August 2007 at the North Sea and English 
Canal. Additionally, since 2010 the Directive has required the use 0.1% sulphur 
fuel oil by ships berthing in EU ports. This restriction brought tangible benefits 
in short time. The research conducted in Mediterranean ports has shown that the 
introduction of the directive requiring all ships at berth or anchorage in European 
harbours to use low sulphur fuels led to decrease of the sulphur dioxide concen-
trations up to 66% (Schembari et. al. 2012).

Annex VI of MARPOL Convention was revised in 2008 (entered into force 
in 2010). It introduced new limits of the sulphur content in the maritime fuel oil 
up to 3.50% by weight after 1 January 2012 and 0.50% – after 1 January 2020. 
Within an SECA, the sulphur content in fuel oil was set: 1% after 1 July 2010, and 
0.1% after 1 January 2015 (IMO 2008). The revised Annex VI was implemented 
to the EU legislation by the 2012/33/EU Directive. Unfortunately, these strict 
regulations concern only vessels operating in SECAs, excluding the area of the 
Mediterranean, the Bay of Biscay and the Norwegian Sea (Fig. 1). 

The adverse effect of the implementation of the Directive is the increase of 
the operating costs of shipowners active in SECA (Bengtsson et al. 2014). The 
three main options to reduce sulphur emissions: low sulphur distillates, lique-
fied natural gas (LNG) and, SOx scrubbers highly increase the operating costs of 
shipping companies (Gilbert 2014). Low sulphur distillates are about 50% more 
expensive than heavy fuel oils. Using LNG as a fuel or scrubbers needs heavy 
investments. For example, the cost of installing a scrubber reaches $5 million. 
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The Interferry shipping association studies has shown that in 2011 of 108 exami-
ned Baltic ferries, up to 60 percent were not suitable, either for technical reasons 
or due to the lack of financial viability, to install scrubbers (Shipowners under 
Pressure of Ecology 2012). 

Figure 1. Sulphur emission restrictions
Source: www.publications.parliament.uk/pa/cm201012/cmselect/cmtran/1561/1561vw10.htm.

There is a concern that the increased shipping costs can lead to the reduc-
tion in maritime traffic and modal shift to road transport, effectively increasing 
the total adverse environmental impact. However, researchers’ opinions on this 
issue are divided. Notteboom, Delhay and Vanherle (2010) indicate that the use 
of MGO (0.1%) will have a negative effect on freight rates and the modal split 
on a large set of origin-destination relations. On some trade routes the short sea 
option might lose its appeal to customers.

Kehoe et. al. (2010) studies predicts that introduction of low sulphur fuel in 
SECA will cause a modal shift in favor of the road-only route by an approximate 
10%, while the designation of the Mediterranean as a SECA can cause a modal 
shift by 5.2% (Panagakos et. al. 2014).

However, not all studies support the modal shift thesis. The research results 
based on an analysis of five land-sea routes between Lithuania and Great Britain 
indicate that, despite the cost increase as a consequence of the new requirements 
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for maritime fuel, a modal shift from sea-dominated routes to road-dominated 
routes is unlikely to occur (Holgman et. al. 2014).

2. The economical impact of Sulphur directive on ferry traffic

After introducing the Sulphur Directive at the beginning of 2015, the ferry 
shipping found themselves in a difficult situation. The latest sulphur regulations 
in SECA have compelled the ferry companies to change their investment policies. 
Some operators, like DFDS and Color Line, have decided to install scrubbers, 
others, e.g. Containerships, ordered new LNG-fuelled vessels or, like Stena Line, 
converted the old one to methanol propulsion (Martin 2013; Roueche 2013; Bon-
ney 2014; the Stena Line introduces methanol-fuelled ship, 2014). Unfortunately, 
some carriers (e.g. DFDS and Transfennica), because of the concerns that the new 
regulation would result in a loss of volumes, have cut some services (Brett 2015). 
However, most of the shipping companies began to use low sulphur fuels. All of 
the mentioned methods contribute to an increase in the operating costs of ferry 
companies, which, in turn, affects freight prices. 

The article presents the impact of the cost increase caused by the introduc-
tion of sulfur directive on ferry traffic on Świnoujście-Ystad/Trelleborg routes. In 
order to determine the direct impact of the regulations introduced in January 2015 
in SECA on the ferry market, a comparative analysis of ferry transport costs and 
traffic has been made. The analysis is based on the tariffs published in 2014 and 
2015 by the ferry companies: Unity Line, TT Line and Polferries. The analysis 
of ferry traffic is based on operator statistics in 2014 and the early 2015. The 
2005–2013 Shippax statistic complements the considerations.

The majority of ferry tariffs consist of three components: basic fee, bunker 
adjustment factor surcharge (BAF) and low sulphur surcharge (LS). Two out of 
the three analyzed tariffs of ferry carriers operating on the analyzed lines are 
designed in this way. In both cases the basic fee did not change in 2015, but the 
low sulphur surcharge has increased. Despite a significant decrease of BAF sur-
charge (from 14 SEK in December to 8 SEK in January) the total price increased 
only by 5%. The third carrier tariff is designed differently. It consists of basic 
charge and bunker surcharge. In this case in 2015 the bunker surcharge has not 
changed significantly, while the basic fee has increased by almost 30%. Although 
this increase remains significant, the total carriage price of the analyzed route is 
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still lower than the offer of the other carriers (TT Line ferry Świnoujście-Trel-
leborg route was launched in January 2014 and the low price in 2014 was a form 
of the incentive to attract new customers).

PF – Polferries; UL – Unity Line; TT – TT Line

Figure 2. Freight prices for self-propelled and non-self-propelled units on Świnoujście- 
-Ystad/Trelleborg routes (EUR)

Source: the author’s research based on: TT Line, Unity Line, Polferries ferry tariffs.

It should be emphasized, that the increase in freight was negligible due to 
a significant decline in maritime fuel prices. In the period between March 2014 
and June 2015 the decrease of maritime fuel price was about 40%. In  February 
2015 the price of low sulphur gas oil was about 600 USD/tonne, the same as 
maritime oil (IFO 380) in 2014 (Fig. 3). 
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Figure 3. Average prices of: maritime diesel oil and heavy fuel oil for maritime transport 
in March 2014 – June 2015

Source: author’s drawing based on: Bunkerworld (2015).

The modal split from sea to road is also dependent on road fuel prices. In the 
analyzed period of March 2014 – June 2015 road fuel prices dropped only by 15%. 

Considering the above, the ferry freight increases and road fuels decrease, 
the modal shift should appear and the ferry traffic ought to drop down. However, 
the opposite phenomenon has been observed. On the analyzed routes the ferry 
cargo volume has increased. In the first half of 2015 the growth was between 4% 
and 14% in comparison to the corresponding month of 2014 (Fig. 4). 
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Figure 4. Dynamics of ferry traffic (lorries) on Świnoujście–Ystad/Trelleborg lines  
(Jan. 2015/ Dec. 2014 in %)

Source: ferry companies statistics.
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However, it is not an unusual phenomenon. In the previous years the tight-
ening of the sulphur rules did not lead to a decrease in ferry traffic. Figure 5 
shows the dynamics of trailers transported by ferry in 2005–2013. In 2010, when 
the new rules in SECA were introduced, the 50% increase in ferry traffic on the 
Baltic Sea was observed. 

Figure 5. Ferry traffic in 2005–2013 in the North Sea and Baltic Sea (number of trailers)
Source: author’s drawing based on ShipPax Data.

This phenomenon can be explained by the role that ferry services play 
(Mańkowska 2015: 285–299). It is not true that ferry lines highly compete with 
the road transport. The vast majority of ferry services are mandatory and there-
fore non-interchangeable with any alternative road routes (eg. the shipping lines 
connecting islands with the mainland). The other ferry services are optional yet 
usually make natural extensions of land roads and significantly reduce the route 
distance (Kotowska 2014). So the ferry lines play rather a complementary, than 
substitutive, role to the road transport. Because of these features of the ferry ship-
ping, particularly the small substitutability of ferry lines and their high correla-
tion with road transport, the tightened rules of sulphur content in maritime fuel oil 
in SECA have not affected the modal shift from sea to road transport and should 
not affect it in the future.

summary

Despite the increase in freight costs, the modal shift from sea to land should 
not be expected, simply because the majority of ferry lines cannot be replaced  
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(or it is unprofitable) by road transport. This conclusion has been confirmed by 
the latest statistics of ferry traffic on the analyzed routes, which reveal a signifi-
cant increase after the introduction of the new sulphur restrictions. However, it 
should be remembered that the effects of the provisions of the Sulphur Directive 
have been mitigated by the fall in fuel prices. Nevertheless, even if fuel prices 
return to the level before August 2014, the freight rates should not rise more than 
by 10–15% as compared to those of December 2014. In summary, the fear that 
the directive will affect the modal shift does not seem to be fully justified.
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WPłyW dyREKTyWy SiARKoWEJ NA RyNEK PRomoWy.  
STudium PRzyPAdKu PołĄczENiA PRomoWEgo 

ŚWiNouJŚciE-ySTAd/TRELLEBoRg

Streszczenie

Transport jest sektorem gospodarki, który w znacznym stopniu przyczynia się do 
wzrostu globalnego zanieczyszczenia. Zdecydowana większość szkodliwych substan-
cji emitowanych w wyniku działalności transportowej pochodzi ze środków transportu 
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drogowego. Jednakże za emisję tlenków siarki jest odpowiedzialny głównie transport 
morski.

W styczniu 2015 roku Unia Europejska na mocy dyrektywy 2012/33 / UE wprowa-
dziła przepisy ograniczające zawartość siarki w paliwie żeglugowym, które przyczyniły 
się do wzrostu kosztów operacyjnych armatorów. 

W artykule przedstawiono wyniki badań wpływu dyrektywy siarkowej na rynek 
promowy. Badania zostały oparte na analizie kosztów i wielkości przewozów ładunków 
na linii promowej Świnoujście–Ystad/Trelleborg w I połowie 2015 r. Przeprowadzone 
badania wykazały, że wprowadzenie Dyrektywy Siarkowej nie przełożyło się na obniże-
nie konkurencyjności połączenia promowego.

Słowa kluczowe: Dyrektywa Siarkowa, Anex VI Konwencji MARPOL, zrównoważony 
transport, transport morski



zeszyty   naukowe   uniwersytetu   szczecińskiego

nr 884     ekonomiczne  problemy  usług  nr  119     2015

monika Rozmarynowska-Mrozek� 

ThE dEvELoPmENT of ThE LNg-fuELLEd fLEET  
ANd ThE LNg-BuNKERiNg iNfRASTRucTuRE  
WiThiN ThE BALTic ANd NoRTh SEA REgioN

Abstract

In the recent years the growing interest in LNG-fuelled ships has been visible. The 
regulations concerning emission limits from ships’ engines in SECA contained in MAR-
POL 73/78 Convention are the main driver of the development of this kind of vessels’ 
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Introduction 

In the recent years the growing interest in the LNG-fuelled ships has been 
visible. The regulations concerning SOx emissions from ships’ engines in SECA 
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contained in Annex VI of IMO’s MARPOL 73/78 Convention are the main driver 
of development of this kind of vessel’s propulsion. According to the regulations 
of January 1st, 2015, ships are not supposed to use marine fuels with the sulphur 
content exceeding 0.1% by mass within SECA area in order to meet the regula-
tions, ships may use marine gas oil (MGO), with the significantly lower content 
of sulphur than intermediate fuel oil (IFO), used before the regulations came 
into force. However, MGO is usually much more expensive than IFO. This have 
recently boosted the interest in alternative solutions to meet the new regulations. 
One of that solutions is LNG. LNG is regarded as clean fuel, it contains virtually 
no sulphur, hence SOx emissions from natural gas engines are reduced by close 
to 100%. The particle emission is also reduced by close to 100%. Moreover, 
burning LNG  produces 85%–90% less NOx than the conventional fuel, and gre-
enhouse gas emissions are reduced by 15–20% (Greener Shipping in the Baltic Sea 
2010: 7). What is more, using LNG is regarded also as an economically more 
beneficial than using MGO, because LNG is usually cheaper than MGO (Mat-
czak 2014:12856). The increased interest in LNG in the recent years has boosted 
the interest in LNG bunkering infrastructure and facilities within the Baltic and 
the North Sea. Only a few years ago there were no LNG-propelled vessels within 
Europe (apart from these operating within Norwegian waters), whilst today an 
increased development in this field is visible. 

1. Analysis of world LNg-fuelled fleet with the special focus on the Baltic 
and North sea Region

The history of LNG-powered ships (other than LNG carriers) began in 2000 
when the first such vessel was put into operation by a Norwegian car/passen-
ger ferry shipowner, Fjord1 (Rozmarynowska 2012: 745). From 2000 to 2010, 
21 of such ships have been put into operation, and practically all of them ope-
rated only in the Norwegian waters. However, since 2010 this number has tripled  
(Fig. 1). Moreover, currently LNG-fuelled vessels sail not only in Norwe-
gian waters anymore, but also in other parts of Europe as well as in Asia and 
Americas. 
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Figure 1. Development of LNG-fuelled fleet
Source: www.dnvgl.com/maritime/lng/ships.html.

As of July 2015, there were 65 LNG-fuelled ships in operation. Still, the 
majority of them (around 81%) have been engaged in the Norwegian dome-
stic traffic and represents mainly small ships such as car/passenger ferries and  
offshore ships (PSV – Platform Supply Vessel). As far as the Northern Europe 
(the North Sea and the Baltic Sea) is concerned, today, 7 LNG-fuelled ships ope-
rate in this region (Fig. 2).

Figure 2. Number of LNG-fuelled vessels in service per vessel segment and region  
of operation (as of July 2015)

Source: Own elaboration on the basis of: www.dnvgl.com/maritime/lng/ships.html.

The first LNG-powered vessel that has been put into service within the Bal-
tic Sea region and at the same time the first large po-pax vessel worldwide is  
MS Viking Grace owned by Viking Line, Finnish ferry operator. The ship started 
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her operation in January 2013. The 57,000 GT ferry has been operating between 
Turku in Finland and Stockholm in Sweden. She has a length of 214 metres, 
a width of 31.8 m and is able to accommodate 2,800 passengers. The ferry is 
equipped with four Wärtsilä dual fuel (LNG/diesel) engines, of a combined 
power of 30,400 kW. Viking Grace consumes about 60 tonnes of LNG per day 
and about 22,500 tonnes per year. The ferry has cost around EUR 240 million,  
of which amount EUR 28 million is owing to a Finnish Government subsidy 
(ship-technology.com, 2015).

Another two large LNG fuelled ferries have been put into operation by the 
Fjord Line. The first vessel, MS Stavangerfjord, entered into service in July 2013, 
while the second – MS Bergensfjord – in March 2014. The 25,000 GT ferries 
are 170 m long, 27.5 m wide, and are able to accommodate 1,500 passengers 
(fjordline.com, 2015). These vessels are the first and largest ferries in the world 
to sail with a “single LNG engine”, which means that they use solely LNG fuel. 
Both ferries have been engaged into servicing the Norway – Denmark  route 
(specifically, the Hirtshals – Stavanger – Bergen route).

One of the LNG-fuelled ferries to have been put into operation lately in 
the Northen Europe (March 2015) is MF Samsø. The ferry has been ordered 
by the Samsø Municipality (Demark) and bound for a domestic Danish route, 
between the mainland (Jutland) Hou and the island Samsø. The vessel is 100 m 
long and able to carry 60 personal cars, or 16 lorries and 600 passengers (rmdc.
rh.pl, 2015).

Among the other three vessels that operate within the Northern Europe and 
use LNG as fuel is the petrol vessel operated on Finnish waters by the Finnish 
Border Guard from 2014 and two gas carriers operated by the ship-owner Anthony 
Veder. LNG-fuelled gas carriers have been in operation since 2014 and carry 
Liquefied Ethylene Gas (LEG) from SABIC’s Wilton facility on Teesside (UK) 
to manufacturing plants in the north-western Europe and Scandinavia (antho-
nyveder.com, 2015). These are the first LNG-fuelled ships operating within the 
western part of Northern Europe. 

There are more and more orders for LNG-fuelled ships. As of July 2015, 
there were 79 LNG powered vessels on order worldwide. Around 35 (45%) of 
these vessels have been are designed for the European market (mostly for the 
North European market). A large number of orders also come from Americas 
(34% of the overall order book) and Norway (15%). It can be indicated that among 
the ordered ships, the largest part constitutes four types of vessels: containerships 
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car/passenger ferries, gas carriers (other than LNG), and PSV. Together, these 
types of ships account for over 60% of the total world orderbook (Fig. 3).  

Figure 3. Number of LNG-fuelled vessels on order per vessel segment and region  
of operation (as of July 2015)

Source: own elaboration on the basis of: www.dnvgl.com/maritime/lng/ships.html.

Most of the ordered LNG powered container ships (8) are dedicated for 
intra-European routes, and the rest (6) – for intra-North American routes. Among 
the ships intended for servicing intra-European feeder trades there are, for exam-
ple, two container ships ordered by the Croatian Brodosplit, falling within the 
capacity range from 1,300 to 1,500 TEU. It is expected that these ships will enter 
into service in 2015 thereby becoming the first container vessels fuelled by LNG. 
Another four ships dedicated for the European market are ordered by the German 
shipowner GNS Shipping/Nordic Hamburg. The vessels will later be chartered 
by the Finnish operator Containerships. The 170 m long ships of the capacity of 
1,368 TEU will be built by the Yangzhou Guoyu Shipbuilding Co. (marinelog.
com, 2015). Two ships are scheduled for delivery in the course of 2016 and the 
other two – in 2017. Containerships have also ordered another two LNG powered 
container vessels whose deliveries are scheduled for 2018. All of these ships will 
be probably engaged in the service of Northern European context.

Among the container ships designed for the American market are: two con-
tainer ships ordered by the TOTE Shipholdings intended for the US – Puerto Rico 
route and scheduled to start operating in 2015 as well as the four ships scheduled 
for delivery in 2017 and 2018 ordered by the Crowley Maritime Corporation and 
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Matson Navigation Company. These ships are dedicated for the North America 
routes.

In the case of car/passenger ferries, 5 out of 13 orders are intended for 
European routes, and the rest for Canadian routes. Among these five ferries there 
are two ships ordered by the German ferry owner AG Ems, and scheduled to 
be delivered in 2015. The first order is a conversion project. The existing ship,  
Ostfriesland is being retrofitted with the Wärtsilä’s 20DF engines and an  
LNGPac. The ship is being rebuilt and its length will increase from 78.7 m to  
92.7 m to accommodate 1,200 passengers. The second ship, Helgoland, is 
a newbuild. The cost of the new vessels is estimated at EUR 31 million (lngworld-
news.com, 2015). The ships are designed for servicing domestic German routes. 

The investment in an LNG-fuelled ferry is also planned by the Tallinn ferry 
operator . In February 2015 the AS Tallink Grupp and the Meyer Turku Oy signed 
a contract for the construction of an LNG-powered fast ferry for the Tallinn-
Helsinki route shuttle operations. The ship, with a gross tonnage of 49,000, will 
be about 212 metres in length with a passenger capacity of 2,800. The fast ferry 
will cost around EUR 230 million and will be delivered at the beginning of 2017 
(meyerturku.fi, 2015). The remaining two ferries, designed for European routes, 
have been ordered by the Boreal Transport Nord AS. They are scheduled to be put 
into operation in 2016 on the Norwegian waters.

As far as LNG-fuelled gas carriers are concerned, around 8 out of 12 orde-
red vessels of this type is bound for the European routes. The ships are scheduled 
to enter into service in 2015 and 2016. 

Next to container vessels, car/passenger ferries, and gas carriers, there will 
also be many other types of ships fuelled by LNG that in future will be operating 
on the European waters (inter alia: PSV, tugs, ro-ro ships, ro-pax ships, car car-
riers incebreaker).

One out of the three ordered ro-ro ships has been designed for the Norwe-
gian market and the others – for the American and Australian markets. The ro-ro 
ship dedicated for the Norwegian market has been ordered by the Nor Lines AS, 
a Norwegian logistics and shipping company. The 5,000 dwt vessel has been built 
by Tsuji Heavy Industries (Jiangsu) in China and scheduled for delivery in 2015. 
This is the second ship of its kind ordered by the ship operator; the first one was 
delivered in February 2015.

All of the three ordered ro-pax ships will be operated within the European 
waters. Two of the ro-pax ship have been ordered by Rederi AB Gotland. One 
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of them will be chartered to the Destination Gotland, and put on its Nynäshamn 
–Visby line, replacing the two smaller and older high-speed crafts, The investment 
(approximately EUR 160 million) has been placed in the Chinese GSI shipyard. 
The new 1,650-passenger capacity vessel is scheduled for delivery in the first 
half of 2017. The delivery of the second ship is scheduled for 2018, however, it 
has not been decided yet which connection she will serve (baltictransportjournal.
com, 2015).

Another LNG-fuelled ro-pax ship has also been ordered by the Spanish 
operator Baleŕria. The LNG propulsion will be installed on-board the existing 
ferry Abel Matutes which operates between Barcelona and Palma de Mallorca 
(lngindustry.com 2015).

The two ordered car carriers will be operated by the United European Car 
Carriers (UECC) and intended for Baltic market. The vessels will be 181 m long 
with a 30 m beam. The ships will be able to take on-board approximately 3,800 
standard-sized cars across 10 decks. Both vessels will be dual-fuel, capable of 
operating on LNG or IFO/MGO. Deliveries of both new units are scheduled to 
take place in the second half of 2016 (uecc.com 2015).

DNV GL forecasts that there will be more and more orders for LNG-powe-
red ships during the next several years. According to the DNV survey (Shipping 
2020, 2012), in 2020, there will be approximately 1,000 LNG-powered vessels 
worldwide. Offshore vessels and ships operating in regular shipping (ferries,  
ro-ro ships, and container vessels) will dominate the future LNG-fuelled fleet and 
may account for about 60% of that fleet. In Europe, there will be about 400 of 
such ships. Offshore ships and passenger ships will constitute the largest group. 
However, the forecasts prepared three years ago were probably too optimistic. 
Analysing the number of LNG-fuelled ships operating today and ordered, it can 
be indicated that the development of such fleet will be not so rapid and a future 
number of ships powered by LNG may be much lower than predicted by DNV. 
There are many factors influencing ship owners’ decisions as to whether to invest 
in LNG. Among them there are, inter alia: type and age of the ship, its area of 
operation, value of the cargo (potential loss of cargo space),  global, regional 
and local availability of the LNG, price of LNG and its relation to the price of 
other fuels, cost of LNG installation and its relation to the cost of other solutions  
(e.g. scrubbers).



30 Monika Rozmarynowska-Mrozek 

2. LNg fuel prices

Without a doubt, the LNG-powered ships investment costs comprises one of 
the main factors taken into account when deciding whether to invest in LNG or 
not. Generally, a new LNG-powered ship is approximately 20% more expensive 
than a ship with the traditional engine. However, another, equally important issue 
is the LNG fuel price. The level of this price, particularly its relation to prices of 
typical bunker fuels, can to the large extent influence the level of ships’ opera-
tional costs. LNG usually is cheaper than MGO; a reason why, in the long term, 
LNG may turn out to be economically more beneficial than MGO. 

LNg prices at global markets

In order to build some overview on the LNG price issue, a short analysis of 
LNG prices in major global markets will be carried out. As it can be seen from 
Figure 4, LNG prices vary widely by region. The reasons for these differences are 
that the international gas market is fragmented by legal and regulatory require-
ments, it lacks international transparency and benchmarks, and there are different 
approaches to contracting. Generally, there are three major pricing systems in the 
current LNG contracts worldwide:

– oil-indexed contract used primarily in Japan, Korea, Taiwan and China,
– oil and oil products-indexed contracts used primarily in Europe,
– market-indexed contracts (price driven by supply and demand) used  

in the USA.

Figure 4. World LNG prices in March 2013 and in April 2015
Source: www.ferc.gov/market-oversight/othr-mkts/lng/2013/02-2013-othr-lng-archive.pdf; 

www.ferc.gov/market-oversight/othr-mkts/lng/ngas-ovr-lng-wld-pr-est.pdf.
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Figure 5. Gas and LNG prices 
Source: http://www.bg-group.com/480/about-us/lng/global-lng-market-outlook-2014-15/.

The highest prices of LNG are observed in the Asian Pacific market, curren-
tly dominated by long-term contracts indexed to oil prices. As a result, when oil 
prices are high, so are LNG prices (Fig. 5). In March 2013 Asian customers paid 
between USD 15 to 20 per mmBtu of LNG. The dramatic drop in oil prices across 
the globe due to a weaker demand and increased supply (which started in the mid 
– 2014), has had its reflection in the decrease of LNG prices. In April 2015, LNG 
prices on Asian Pacific market were at around USD 7–8 per mmBtu. The lowest 
prices for LNG have always been paid in the USA, where the gas price is driven 
by supply and demand and further set by the gas-to-gas competition. In March 
2013 in the USA one mmBtu cost around USD 3–3.5, while in April 2015 the 
price ranged between USD 2.5–3.5 per mmBtu. In Europe where the LNG gas 
price mechanism is linked to the crude oil and oil products prices, the LNG price 
oscillates between the USA and Asian prices. In March 2013 the price for mmBtu 
of LNG oscillated at around 15 USD (Spain) and 10 USD (the UK and Belgium), 
whilst two years later, in April 2015, it was around USD 7 per mmBtu, which 
means that the LNG price in Europe was comparable with the Asian prices.

LNg fuel prices

As a bunker fuel, LNG has already been available in some locales within the 
North and the Baltic Seas. Currently, there is a possibility of delivering LNG to 
maritime clients within the southern Norway, southern Sweden, southern Finland 
and in all Denmark by Skangass. Bunkering of LNG-powered sea-going vessels 
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is also possible in the port of Zeebrugge and Rotterdam by the Dutch LNG sup-
plier, LNG Europe. In some places within Europe there is also a possibility of 
bunkering inland-going vessels, while a possibility of bunkering sea-going ves-
sels is being investigated (for example: Amsterdam, Antwerp). However, LNG 
bunkering market is still a niche market. As the ship fuel, LNG is sold on a small 
scale to a few customers from shipping sectors, each ship owner is treated indi-
vidually  and the prices are settled individually and according to the customer’s 
needs. Today, two main LNG fuel pricing mechanism exist: 

1. LNG fuel price index to  Hub prices.
2. LNG fuel price index to MGO prices. 
For example, the Skangass is able to index LNG price to HFO prices, MGO 

prices or Gas Hub prices, the choice depends on clients’ preferences. Generally, 
after discussions with client from maritime sector, it usually ends up with gas 
index price. The Skangass offers both spot supplies and long term contracts. Spot 
supplies are popular among PSV vessels operators in Norway. In agreements with 
these operators there are no fixed volumes, and the company delivers LNG to 
vessels when they need it. The other company that is able to deliver LNG to mari-
time clients, LNG Europe, quotes LNG at Zeebrugge hub. They mainly focus on 
long term relations but are also open to other forms of cooperation. 

In the first half of 2014 the price of LNG index to MGO was generally from 
30% to 80% higher than the LNG index to Hub prices. The situation began to 
change in the second half of 2014, when prices of MGO began drifting down sig-
nificantly, due to the drop in oil prices across the globe. In consequence, the price 
of LNG index to MGO and the price of LNG index to Hub became comparable 
and in some cases it was possible to get a lower price indexed at MGO rather 
than at Gas Hub (Fig. 6). The lower prices of MGO made that LNG index on 
Hub become less competitive than it was before the decrease of prices of bunker 
fuels. 

When LNG is indexed to MGO, it means that some discount to the price 
of MGO is made, to compete with LNG. When LNG is indexed to hub price, it 
means that the whole price includes the LNG price at hub and other additional 
cost connected to the LNG fuel supply chain, such as the cost of storage or trans-
hipment to local port facilities and further to the end user. Generally, the more 
steps the LNG fuel supply chain includes, the higher the final price is. Hence, it 
is indicated that the lowest price is able to be offered by import terminals or large 
liquefaction plants with access to cheap gas. The final price depends also on the 
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LNG bunkering solution (ship to ship, track to ship, onshore installation). Diffe-
rent solutions generate different costs affecting the final LNG fuel price. More-
over, future LNG fuel price levels depend on a series of different, highly uncertain 
factors. Among these factors the most important are: the level of demand, level 
of supply, oil-gas price relation, development of alternative fuels, geopolitical 
developments. Additionally, the level of final price of LNG for shipping sector is 
depended on the type of LNG supply chain (whether LNG for bunker purpose is 
supplied from an LNG import terminal or from the land side) and LNG bunkering 
solution (see Chapter 3). 

Figure 6. Bunker prices: LNG vs other fuels
Source: S. Mazaic, Fuel prices and impact on LNG prices, Sund Energy, LNG in BSR Project II 

Seminar Materials, 2015.

3. LNg bunkering infrastructure – the existing and the planned – in the 
Baltic and North Sea regions 

Existing bunkering infrastructure in the Baltic and North Sea ports

Today the following three types of LNG bunkering solutions are available in 
some locations within the Baltic and North Sea region: 

– tank truck-to-ship bunkering, 
– ship-to-ship bunkering (at quay or at sea),
– terminal to ship bunkering.
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For each individual port a different solution can be the most suitable. Gene-
rally, many factors should be taken into account during the process of analyzing 
the best solution for a particular port, among which there are: traffic intensity, 
frequency, bunkering volumes, physical limitations, logistical issues. 

The first option should be considered as the most flexible solution in the 
spatial means but similarly an important limitations of technology could be defi-
ned. The distribution of LNG by the trucks allows to reach any seaports berth and 
provide the fuel to LNG–propelled vessels. The area of this distributor’s activity 
is practically not limited. On the other hand, the main restrictions concerning 
the truck-to-ship technology is the limitation of LNG tank capacity (typically 
40–80 m3). This solution is also characterised by the relatively low efficiency 
and long duration of bunkering operations. For example, the bunkering opera-
tion from one tank truck with a capacity of about 55 m3 generally takes about  
1.5 hours, which means that the filling of two ships’ tanks with the capacity of 
120 m3 can take approximately 6.5 hours (MAGALOG 2008: 34). Bering these 
restrictions in mind, the solution is suitable only for small vessels that are equipped 
with tanks up to 200 m3, or for vessels whose turnaround time is long enough for 
bunkering activities (North European LNG Infrastructure Project 2012: 12).

The ship-to-ship bunkering can be performed alongside the quay, but it is 
also possible to bunker at anchor or, in some cases, even during the voyage. 
This solution is flexible – it is possible that bunkering takes place at a different 
location in the port or even at sea. In the case of ship-to-ship bunkering, the capa-
city of the tank may be much higher than in the case of road truck, it can range 
from approximately several 100 m3 to 10,000 m3. The crucial advantages of the 
ship-to-ship bunkering process is a high efficiency of the bunkering process itself 
(approx. 3,000 litres per hour). Due to technical and economic reasons, this type 
of a solution is most suitable for vessels equipped with tanks whose capacity 
amounts to no less than 100 m3. 

In the third case, bunkering operations take place at the quay from the fixed 
onshore installations. The main advantage of this solution is the short time of the 
bunkering operation (the refuelling rates can be high). It is particularly suitable 
for vessels operating in the high frequency liner shipping with short turnaround 
time. These solutions require an investment in onshore LNG storage tanks, their 
size may vary from very small (20 m3) to very large (100,000 m3), depending on 
potential demand (North European LNG Infrastructure Project 2012: 82). Bea-
ring that in mind, the important issue concerning this solution is the availability 
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of space for LNG storage tanks in a close proximity of the quay where bunkering 
operations are performed. Installing tanks too far from the quay may be techni-
cally not possible or not cost-effective, due to the long pipeline that must connect 
storage tanks with facilities at the quay. 

A few years ago, within Europe, LNG, as the ship fuel, was available practi-
cally only in Norway. Norway, as a pioneer in the field of LNG-powered ships, 
has also the greatest experience in the field of LNG bunkering facility. Today 
bunkering of vessels propelled by LNG is available in many locations in Norway. 
Two solutions are, mainly, used to deliver LNG to ships: the truck-to-ship bun-
kering and the bunkering via pipeline from onshore LNG small scale storage 
tanks. The second option is currently available at several locations in Norway: 
at Florø and Coast Centre Base (CCB) Ågotnes where offshore supply vessels 
are bunkered, at Halhjem Terminal in Bergen where LNG powered ferries are 
bunkered and at Risavika, Øra terminal in Fredrikstad and Snurrevarden. Today, 
LNG, as a fuel, is available in other North European countries. Some examples of 
the existing facilities and possibilities of bunkering LNG-fuelled vessels within 
the Baltic and North Sea region are presented below.

Port of Stockholm (Sweden)

The port of Stockholm is the first port within the Baltic Sea Region where 
LNG as a fuel started to be available for ships. The port started to perform the 
LNG bunkering operation in January 2013 when the ship Viking Grace was put 
into service. Initially, Viking Grace was refuelled from a tank truck. However, 
at the beginning of April 2013 the ship-to-ship bunkering started at the regular 
basis. The first vessel for bunkering purposes, Seagas, was formerly a passenger 
ferry vessel, however, is has been converted into a LNG bunker ship. The project 
was carried out by AGA AB in the port of Stockholm. The Bunker vessel is based 
in the port of Stockholm. The project has cost EUR 1.3 million, of which amount  
EUR 261 thou. came from the European Union’s TEN-T program (bairdmari-
time.com 2015). The fuelling process takes just under an hour. The natural gas 
used as fuel for M/S Viking Grace comes from the AGA’s LNG-terminal in LNG 
terminal in Nynäshamn.



36 Monika Rozmarynowska-Mrozek 

Port of Helsinki (Finland)

In this day and age in the port of Helsinki the tank-to-ship bunkering is 
possible. Currently, the Finnish Border Guard’s LNG-fuelled offshore patrol ves-
sel Turva is bunker in Helsinki on regular basis. The vessel operates in the Gulf 
of Finland and, apart from Helsinki ,she can replenish fuel at various Gulf of 
Finland ports, such as Hanko, Hamina, Vuosaari, Turku, Pori, and Raahe where 
LNG can be delivered by the Skangass by road tank trucks from the company’s 
own production plant in Porvoo. 

Port of Hirsthals (Denmark)

The LNG bunkering facility in Hirsthals has been put into operation in the 
mid-2015. The project in Hirtshals was cofinanced by EU’s TEN-T Programme 
(EU). It covered the development of a 200 tonnes/500 m3 LNG storage tank and 
a bunkering facility. The new facilities provide LNG for two LNG-fuelled vessels 
of the Fiord Line and they are also opened for other ship operators (ngvglobal.
com 2015).

LNg bunkering possibilities in North Sea ports

It can be indicated that North Sea ports are more experienced in regard to 
bunkering inland ships rather than to sea going vessels. As a fuel for inland ves-
sels, LNG is available already in Rotterdam, Antwerp, and Amsterdam, and is 
delivered by road trucks. However, all of these ports investigate the possibility of 
bunkering sea-going vessels or even have an ongoing investments in these field. 
The first port in this part of Europe that performed the bunkering operation of 
a seagoing vessel was Zeebrugge. The operation took place in February 2014. 
LNG was then supplied to the world’s first LNG-powered tug. Fuel was delivered 
via the LNG Europe by a tank truck. 

On the west part of the North Sea bunkering of ships fuelled by LNG is 
possible from May 2015 in Teesport in the United Kingdom. Currently two 
SABIC-chartered gas carriers, Coral Star and Coral Sticho, are bunkered there 
(sabic.com 2015). 
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Planned and considered investments in bunkering infrastructure within 
the Baltic and the North Sea regions

Many ports within the Baltic and North Sea region plan or consider invest-
ments related to bunkering LNG-fuelled ships. Some plans are more advanced, 
some less. It is worth emphasizing that in many cases planned infrastructure is 
not limited to the bunkering purposes but also other users such as land transport 
users or industry and gas system are discussed as prospective clients. Generally, 
it would be more beneficial to create synergies between various users in one par-
ticular area rather than concentrate on one market segment with a wider regional 
focus. This would be beneficial for both LNG terminal operators (the optimisa-
tion of operational cost) and users (the improvement of LNG pricing). Below, 
there is a description of small scale LNG initiatives in ports within the Baltic 
and North Sea region. The highest number of such initiatives is concentrated in 
Sweden and Finland. 

In Sweden one of the LNG facilities is developed in Gothenburg. It is a joint 
initiative of the Royal Vopak, and the Swedegas. The LNG terminal in Gothen-
burg is also part of a project being run together with the port of Rotterdam and 
the Gasunie in an effort to create an efficient LNG infrastructure between Sweden 
and the Netherlands. The terminal will supply LNG to industry and shipping 
and be open to all parties interested in the Swedish market. The planned storage 
capacity of the full developed terminal is 30,000 m3. The facility is planned to be 
put into operation in 2015.

A small scale LNG terminal is planned to be built also in Gavle by the 
Skangass. The construction works are planned to start in 2015 and the terminal 
is scheduled to be ready in 2017. The terminal will be equipped with one storage 
tank of 30,000 m3.

Among other Swedish ports that consider or plan to develop LNG bunker-
ing infrastructure are: Helsingborg, Trelleborg and Sundsvall. All of these ports 
take part in LNG in the Baltic Sea Ports II Project cofinanced by EU. 

Within the next few years several small scale LNG import terminals are 
going to be built in Finland, for instance in Turku, Tornio, Pori, Rauma and Ham-
inaKotka. It is planned that all terminals will supply LNG to industry, maritime 
transport and road transport. The terminal in Turku is a joint initiative of the 
Gasum and the port of Turku, the planned capacity of storage tanks is around 
30,000 m3. The terminal in Tornio will be built by the Manga LNG Oy and 
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equipped with the LNG storage capacity of 50,000 m3. It is scheduled to be put 
into operation in 2017. The terminal in Pori will be built by the Skangass Oy. The 
Pori terminal will have the LNG storage capacity of 30,000 m3. It is scheduled to 
be ready in the autumn of 2016. Rauma’s terminal is going to be built by Oy Aga 
Ab. The combined storage capacity of the Rauma terminal’s eight LNG tanks 
will be 10,000 m3. The work on this terminal is set for completion in the early 
2017. The terminal in HaminaKotka will be built by the Haminan Energia. The 
Haminan Energia LNG terminal, scheduled to be ready in 2018, will be equipped 
with one LNG tank of 30,000 m3 and the facilities related to receiving, unloading, 
storing and delivering LNG (tem.fi 2015).

Among other Baltic ports that plan on or consider the LNG infrastructure 
are, inter alia: the port of Tallinn (Estonia), the port of Rostock (Germany), the 
port of Klaipeda (Lithuania), the port of Aarhus (Denmark), the ports of Copen-
hagen – Malmo (Denmark/Sweden).

Within North Sea region, the main investments in LNG bunkering facili-
ties concentrates in Rotterdam and Zeebrugge. For example in Rotterdam a spe-
cialised LNG bunkering vessel to deliver fuel to LNG fuelled vessels will operate 
in near future. The new vessel will be based at the port of Rotterdam but it will 
be able to bunker customers at other locations. The vessel will load from the new 
LNG break bulk terminal and jetty that is under construction at the Gas Access 
to Europe (Gate) terminal (portofrotterdam.com 2015). Ship to ship bunkering 
will be also available in Zeebrugge. Bunkering vessel ordered in Korean shipyard 
Hanjin Heavy Industries is expected to be in delivered in 2016. Vessel will load 
LNG at the Fluxys LNG terminal and will be based at Zeebrugge but she will be 
able to deliver fuel to LNG fuelled in other locations within North Sea and the 
Baltic Sea (nyk.com 2015).

summary

The development of LNG-fuelled fleet has been accelerated especially 
after 2010. Since 2010, the number of vessels that use LNG as a fuel has tripled. 
Still, around 81% of them only sail in Norwegian waters. However, more and 
more of this kind of ships are built for other northern European regions. Today,  
7 LNG-fuelled ships operate within the Baltic and the North Sea and about 35 are 
on order and scheduled to be put into operation in 2015–2018. It is also expected 
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that there will be even more orders during the next years. Two of the main factors 
which have to be taken into account when deciding whether to invest in LNG or 
not are: the costs of investment in LNG-powered ships and price of LNG fuel. 
There is still a question mark hanging over the second issue. Although, as a fuel 
for ships, LNG is available in some localisations within the North Sea and the 
Baltic Sea already, no one can give a simple answer to how the price will get 
shaped in the future. Still, the LNG bunkering market is a niche market. As ship 
fuel, LNG is sold on a small scale to a few customers from shipping sectors, 
each ship owner is treated individually and the prices are settled individually and 
according to the customer’s needs. Today three types of LNG bunkering solu-
tions are available: tank truck-to-ship bunkering, ship-to-ship bunkering (at quay 
or at sea), terminal-to-ship bunkering. Generally, the first investments in ports 
in bunkering facilities were associated with the ship owners’ particular invest-
ments in LNG-powered ships. Currently, within the northern Europe (excluding 
Norway), LNG bunkering operations are preformed, for example, in Stockholm, 
Hirtshals, Helsinki, Zeebrugge, Teesport. However, many other ports develop or 
plan to develop LNG bunkering facilities. One part of this initiative is associated 
with particular investments of ship owners, another results from the willingness 
to be prepared for potential future demand. The highest number of initiatives 
concerning LNG infrastructure for bunkering purposes is concentrated in Swe-
den and Finland, however, also ports in other countries (e.g. Germany, Estonia, 
Denmark, Lithuania, Netherlands) are developing or planning to develop such 
infrastructure.
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RozWóJ fLoTy zASiLANEJ LNg  
oRAz iNfRASTRuKTuRy do BuNKRoWANiA PALiWA LNg  

W REgioNiE moRzA BAłTycKiEgo i moRzA PółNocNEgo 

Streszczenie

W ostatnich latach obserwuje się coraz większe zainteresowanie statkami 
napędzanymi paliwem LNG. Głównym czynnikiem, który wpłynął na rozwój tego typu 
napędu są regulacje zawarte w konwencji MARPOL 73/78 dotyczące ograniczenia szkod-
liwych emisji z silników statkowych w regionie SECA. Zwiększone zainteresowanie stat-
kami zasilanymi LNG, obserwowane zwłaszcza w regionie Morza Bałtyckiego i Morza 
Północnego, które należą do strefy SECA, przyczyniło się także do zwiększenia inicjatyw 
dotyczących infrastruktury do bunkrowania paliwa LNG. Głównym celem artykułu jest 
analiza rozwoju floty napędzanej LNG oraz infrastruktury do bunkrowania tego typu 
statków w regionie Morza Bałtyckiego i Morza Północnego. 

Słowa kluczowe: statki zasilane LNG, infrastruktura do bunkrowania paliwa LNG, 
region Morza Bałtyckiego, region Morza Północnego 
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Abstract

The transport of refrigerated cargo (fruit and vegetable) imported from Spain to 
Poland is realized mainly by road. At the moment, there are no specialized short-sea 
shipping services of citrus fruit from Spain. In the previous years, only an insignificant 
amounts of fruit was transported from Spain to the Polish seaports. 

The aim of this article is to identify and characterize supply chains and logistics-
transport infrastructure used in the freight of refrigerated cargo between Poland and 
Spain. The particular emphasis is put on the characteristics of supply chains of citrus fruit 
and vegetables.
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Poland and Spain. The particular emphasis is put on the characteristics of supply 
chains of citrus fruit and vegetables.

In order to identify the existing transport chains, this analysis includes roads 
and details of cargo flows as well as elements of the infrastructure and means 
of transport used in the citrus fruit and vegetables freight to Poland. The analy-
sis has been based on the existing literature, direct contacts and interviews with 
major companies of the citrus fruit market (importers, port terminals, wholesa-
lers, carriers).

In the part of the article regarding the characteristics of supply chains, 
a comparative analysis of road transport and maritime transport has been made; 
the latter is meant as an alternative for road transport. For obvious reasons, at 
this stage of the research, only approximate transport costs can be determined. In 
order to pursue full comparative analysis, some more criteria, of great importance 
for the importers when choosing means of transport, are considered. Next, an 
attempt to quantify the significance of each criteria has been made by attribu-
ting them a number of points. When determining the significance of the criteria, 
opinions and experience of citrus fruit importers to Poland has been taken into 
consideration. 

The conclusions of this research study will help to elaborate a strategy for 
the establishment of future transport chains in the freight of citrus fruit as well 
as organizational concept and functioning of the planned short-sea shipping line 
service between Spain and Poland.

1. Analysis of transport and logistics chains of citrus fruit and vegetables

Existing transport chains

The transport of fruit and vegetables is realized in the Polish export and 
import as refrigerated cargo within land and land-sea transport-logistics chains. 
The realization and organization of the transport process in supply chains requi-
res the participation of importers, forwarders, carriers, port terminal operators, 
warehouse owners, customs offices veterinarian and sanitary services as well as 
wholesale and retail consumers.

Currently in the domestic transport market there are many companies 
importing citrus fruit and vegetables from different countries. However, the main 
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supplier of these goods is Spain. The importers buy directly from producers or 
foreign agents, or else, foreign importers. Therefore, many players are involved 
in the delivery process of fruit and vegetables to Poland. The network of transport 
infrastructure and freight routes is extensive.

The transport of goods from consignor to consignee is mostly organized by 
importers themselves as well as specialized forwarding and transport-forwarding 
companies. In rare cases, supermarkets deal with forwarding and transport on 
their own. The freight of citrus fruit and vegetables imported from Spain is in 
major part realized by Polish road carriers.

Moreover, many of domestic importers also provide transport-logistics ser-
vices since they own their means of transport and storage facilities (refrigerated 
warehouses). The storage of fruit and vegetables also takes place at the importers’ 
warehouses or other storage facilities offered by ports or wholesale companies.

Figure 1.  Refrigerated warehouse ANECCOOP POLSKA, Swarzędz (2011)
Source: Kalinowski 2011.

The final receivers in the fruit and vegetable supply chain are super- and 
hypermarkets and retailer chains located in the whole country. They buy in the 
wholesale market or directly from the producer. Another dominating feature of 
these transactions is that they take form of exchange or a fair where prices are 
directly influenced by supply and demand. 
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The wholesale market in Poland is represented by Stowarzyszenie Polskie 
Rynki Hurtowe (The Association of Polish Wholesale Markets). The main aim of 
the Association is to coordinate actions of local markets and to solve current and 
future problems occurring during their development. 

The biggest market for citrus fruit in Poland is in Warsaw, Poznań, Kra-
ków and Katowice. In Warsaw there is the biggest wholesale market for fruit and 
vegetables in Poland Warszawski Rolno-Spożywczy Rynek Hurtowy SA Bronisze 
(The Bronisze Wholesale Market). Rynek Hurtowy Bronisze is not only a part of 
Warsaw infrastructure but it is also the principle place of supply with vegetables, 
fruits and flowers stores in the Mazovia Province. The Rynek’s impact area also 
covers the provinces of Warmia and Mazovia, Podlesie, Lublin and Podkarpacie, 
with the estimated annual trading operators of 1.2 million tonnes and 14 million 
affected consumers. The Rynek Bronisze also redistributes to foreign markets  
– Russia, Belarus, Ukraine, Lithuania (Ministerstwo Skarbu Państwa 2015). 

The sale of fruit and vegetables takes place in two covered market buildings, 
under the fruit and vegetable shelter and in the open market area for sale directly 
from lorries. In the market area there has also been established the “Bronisze” 
Logistics and Warehousing Centre which can store goods up to 10,000 pallets. 
There, the main activities are realized by producers, wholesalers and importers 
of fruit and vegetables. In the market, approximately 2500 sellers a day offer 
full range of different kinds of fruit and vegetables, both domestic and imported. 
Many of the sellers import citrus fruit as well. 

In the carriage of refrigerated and frozen cargo there are established high 
legal requirements as to the conditions of transported cargo. The international 
standards have to be kept regarding health safety of foodstuff, namely HACCP 
(Hazard Analysis Critical Control Points). Strict veterinarian and sanitary control 
apply to transported foodstuff especially to the countries of EU.

The frequency of fruit and vegetable supplies and their availability in the 
domestic market is closely related to the seasonality of cultivation. The season 
for the supply of oranges, mandarins and other citrus fruit from Spain lasts from 
October to April, while peaches, nectarines and apricots are available only form 
July to August. However, the supplies of these fruit from Brazil, Argentina and 
other countries located in the southern hemisphere intensify in summer months, 
e.g. the supplies of fruit from Argentina take place from May to August.

One part of fruit imported to Poland is also sent as a reexport to east 
European countries. Receivers of these deliveries are in major part Poland’s  
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neighbouring countries: Ukraine, Belarus and Lithuania. Therefore, transport and 
logistics supply chains of citrus fruit include road carriage from warehouses of 
Polish importers to the receivers in eastern markets. 

characteristics of land connections

In the European land transport chain relations there exist realized carria-
ges of refrigerated cargo. Land transport takes place via different elements of 
land infrastructure (Fig. 2), whereas the cargo freight is realized using road as 
a transport means (refrigerated trucks). The elements of land infrastructure of this 
transport chain includes: European road network, refrigerated warehouses owned 
by producers, importer’s warehouses, wholesale and retail markets.

Figure 2. Model of land transport chain for citrus fruit carriage to Poland
Source: Kowalczyk, Burchacz 2009.

Transport services of citrus fruit import from Spain is in general based on 
road chain supplies. Fruit is most commonly delivered directly from the ware-
houses of the producer to importer’s warehouses or wholesale warehouses loca-
ted in different parts of Poland. From these storage facilities the fruit is delivered 
to retail chains or fruit and vegetables fairs/markets. Only in some part, citrus 
fruit deliveries are provided directly from producer to hypermarkets.

In the transport of citrus fruit, mostly refrigerated trucks with controlled 
temperature are used or canvas covered trucks without the refrigerating unit. 
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The later are used mainly in lemon carriages, which are less subjected to higher 
temperatures, in colder weather conditions, which is done in order to lower the 
transport costs. An average shipment size of fruit carried by road transport is  
22,0 tonnes (Kowalczyk et al. 2009: 8–9).

characteristics of sea-land connections

In the sea-land transport chain of citrus fruit and vegetables, there are used 
the above mentioned elements of the land infrastructure as well as the seaport 
infrastructure (Fig. 2). Long-distance freight in these chains is realised via sea. 
Maritime transport of fruit and vegetables is realised on reefer vessels (refrige-
rated vessels) or container vessels. On reefer ships these goods are transported 
in cardboard boxes on pallets. It is often the case, that these vessels also offer 
possibility to carry a fixed number of refrigerated containers.

Figure 3. Model of sea-land transport chain for citrus fruit and vegetables carriages  
to poland

Source: Kowalczyk, Burchacz  2009.
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Transport chains of this type that include Polish ports are used currently only 
in overseas journeys. At the moment, there are no specialized short-sea shipping 
services of citrus fruit from Spain. In the previous years, from Spain to Polish 
seaports only insignificant amounts of fruit were transported. In this case, trans-
port and logistics chain includes: carriage of cargo from the producer to Spanish 
ports, maritime freight, unloading and storage in Polish ports, delivery via road 
transport to receivers.

In the shipping market there are shipowners which posses a numerous fleet 
of reefer vessels of various size, e.g. „Seatrade”, or „Green Reefers”. It is estima-
ted that there are no limitations as to the charter possibilities of reefer vessels as 
well as small containers.

The port infrastructure used in sea-land chains is constituted by specialized 
terminals for handling refrigerated cargo, such as: fish, citrus fruit, as well as 
container terminals, general cargo terminals and port refrigerated warehouses.

In the realization and organization of transport processes in sea-land supply 
chains, the following players take part: importers, forwarders, land and sea car-
riers, port handling terminal operators, storage space owners, customs, as well as 
wholesale and retail receivers.

Sea-land transport chains of citrus fruit deliveries are handled by:
– Polish ports,
– West European ports.
Deliveries of citrus fruit imported from Argentina, USA, South Africa, 

Morocco etc. are handled by the Gdańsk and Gdynia ports. These ports are con-
sidered places to be able to provide new services especially those referring to the 
import of citrus fruit and vegetables from the Valencia Region. 

In the case of citrus fruit deliveries to the West-European ports like Antwerp, 
Rotterdam or Hamburg, the road transport is used in their further transport to 
recipient. Polish importers collect cargo in these ports from port warehouses or 
directly from ships and transport it by truck to Poland.

According to importers, direct callings with low-volume cargo at the Polish 
ports are not profitable due to the scarce use of ship capacity, high transport costs 
(large freight rates) and longer transport time to Polish ports which takes 3 days 
longer.

Part of the fruit imported from the South America by e.g. the “Top Fruit” 
company is transported to Gdańsk from Antwerp and Hamburg. An approximate 
transport time for the South America–West European ports route is 2–3 weeks.
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In the recent years the largest Polish importer – the Przedsiębiorstwo Pro-
dukcyjno-Usługowo-Handlowe „Polmex” in Nowy Sącz imported citrus fruit 
in the refrigerator containers via the port of Gdańsk. Forwarding services were 
handled by the TERRAMAR company. However, currently, the “Polmex” uses 
suppliers from the Netherlands and delivers cargo to Poland via trucks. An appro-
ximate cost of the transport from Rotterdam to Warsaw is 1300–1500 EUR per 
refrigerated truck (ca. 22 t).

The sea-land delivery chains also include citrus fruit delivered by sea by the 
“Consorfrut Polska” Sp. z o.o. Citrus fruit is imported from Chile and Argentina 
to Hamburg or Rotterdam and later on transported by trucks to Poland. There 
goods are delivered in 2–4 containers per every shipping and the time of transport 
takes ca. 3 weeks.

The goods imported by the „Prominex” Sp. z o.o in Cracow are partly car-
ried through the Polish ports (Gdańsk) or West European ports. Their further 
transport from the Polish ports to customers in the whole country takes place with 
the use of refrigerated trucks.

Fruit and vegetables imported by the “Fresh World International” in Broni-
sze are also carried via sea transport. The company imports these goods from the 
South America and further transport is carried from Rotterdam or Gdańsk/Gdynia 
ports with the use of containers or pallets. According to the company’s repre-
sentatives, the transport of fruit to Poland via West European ports is cheaper, 
because the Polish ports have much higher freight rates and they also additionally 
charge for the empty container return.

An important factor weakening the competitive position of sea transport 
when compared to road transport is the luck of door-to-door delivery to be rea-
lized by one means of transport. Door-to-door requires a change in the means of 
transport, which in turn prolongs and increases the transportation process cost, 
and requires close coordination between the shippers, ports and land carriers 
(Kotowska 2014: 22).

2. comparative analysis of road and sea transport chains

Time and unit cost of transport are considered the basic criteria as regards 
the comparative analysis concerning individual supply chains of citrus fruit trans-
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ported from Spain to Poland. These parameters are the most frequently used cri-
teria determining the type of transport mode to be chosen. 

In the full comparative analysis of road and sea transport, apart from the 
main criteria (time and costs of transport), other factors also play a significant 
role in the creation of transport chains. These factors comprise such elements 
as: the promptness and reliability of delivery conditions, frequency of transport 
services or supply of transport to the market.

Opinions of companies importing citrus fruit from Spain to Poland have 
been used to asses the importance of separate criteria decisive in selecting the 
transport mode and road and sea transport and port services quality assessment.

The surveys that have been conducted on 4 companies [(CONSOR-
FRUT POLSKA Sp. z o.o. Cracow, VEGDIS Sp. z o.o. Warsaw (Hispa Groups  
Sp. z o.o.), FRUCO Sp. z o.o. Pruszcz Gdański, HISPOL Sp. z o.o. Gdańsk)] 
importing citrus fruit from Spain to Poland have demonstrated the promptness of 
deliveries, cost and time of transport and frequency of deliveries to be the most 
significant aspects (Table 1).

Table 1. Importance of criteria for taking decisions concerning transport  
of citrus fruit imported from Spain to Poland

Criteria Number
of points

Very  
low Low Me-

dium High Very 
high

1 2 3 4 5
Number of companies

1 2 3 4 5 6 7

Door-to-door transport cost 
Price (total cost) of door-to door transport servi-
ce for one cargo

17 1 1 2

Total door-to-door transport time
Total time of door-to-door transport including 
waiting time, transport, loading and discharge

17 1 3

Promptness of deliveries
Is the cargo delivered on time 19 1 3

Credibility of deliveries conditions
(risk of loss/damage of cargo) Probability  
of loss/damage of cargo 

14 2 2

Level of complications in the documentation  
and administrative procedures 9 2 1

Flexibility
Minimal time needed to place the transport order 
(number of weeks/days/hours before departure/
delivery of cargo)

11 1 2 1
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1 2 3 4 5 6 7

Appearance of indirect handling places in the 
door-to-door deliveries chain (ports/logistic  
or distribution centers/trans-shipment terminals)

8 2 1 1

Frequency
Frequency of particular transport service 15 1 2 1

Environmental impact
CO2 emission 11 1 1 2

Sufficient supply of particular means  
of transport 
Does the transport capacity of particular mean  
of transport meet needs of placed order? 

12 1 1 1 1

Source: Maritime Institute in Gdańsk 2015.

The three interviewed companies have highlighted the greatest importance 
of total transport time, while one has described it as a low importance element. 
However, in the case of transport costs opinions vary. For 2 companies these 
criteria are very important, for one – high and for one – medium.  

Importers stressed that such criteria as the appearance of indirect handling 
places in the deliveries chain and the level of complications in the documentation 
and administrative procedures are of minor importance. It has to be stressed that 
in their opinions importers do not pay enough attention to such important element 
as the environmental impact of transport. 

summary

Land and sea-land transport chains are used in the import transport of citrus 
fruit and vegetables to Poland. The former chain is preferred in the European 
transport, the latter in the import of cargo from overseas.

The transport of fruit and vegetables imported from Spain is realized mainly 
by road. These products are delivered from producers to importers/wholesalers 
magazines who transport it successively to recipients (wholesale/retailing chains) 
all over the country. Deliveries of citrus fruits are partly dispatched directly for 
sale on goods market, or to hypermarkets.

Many companies operate within the Polish market of fruit and vegetable 
importers, but only a few of them cherish having a dominant position. The big-
gest concentration of importers with own warehouses is in the middle and sout-
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hern regions of Poland where the biggest wholesalers of fruit and vegetables are 
also located. 

Some companies importing citrus fruit and vegetables, for example, from 
Spain, is located in the Pomeranian Region as the direct base for the Gdańsk/
Gdynia ports. These ports are considered a potential destination for the planned 
short-sea shipping services transporting citrus fruit from Valencia. It does not 
mean that only deliveries from Spain are directed to this regional market. The 
Pomeranian Region deliveries chain also consists of importers from other regions 
where fruit is e.g. transported from an importer’s warehouse in Poznań to the 
retail chain in Gdańsk.

The transport and freight forwarding is mainly operated by importers them-
selves. They not only have their own refrigerated magazines, but often also own 
transport resources. Sometimes freight forwarding and transport/freight-forwar-
ding companies are hired by importers, trucks owned by hypermarkets are also 
in use. 

The big involvement of road transport in citrus fruit and vegetable transport 
from Spain to Poland is caused mainly both by the large flexibility of this trans-
port and possibility of direct deliveries from producers’ magazines to recipients 
warehouses. On the other hand, it is also supported by the strong development of 
private road transport delivery companies which are highly competitive towards 
the short-sea shipping.

Within land-sea transport chains, the transport of citrus fruit by sea is opera-
ted by the Polish and West European ports. It mainly involves citrus fruit imports 
from other countries (Argentina, USA, South Africa, Morocco etc.). Cargo is 
transported to the Polish ports by refrigerated ships and later handled to port 
magazines. In the case of smaller quantities, citrus fruit is transported in con-
tainers and delivered to container terminals where they are mostly directed to port 
magazines for handling. Products are successively transported from magazines to 
recipients (fruit and vegetable markers, retail shops) all over the country.

According to citrus fruit importers’ opinions, the most important criteria 
deciding about the choice of deliveries transport chains are: the promptness of 
deliveries and time and costs of transport, followed by the frequency of deli-
veries. From the point of view of these criteria, the companies have assessed road 
transport as very good or good.
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The preliminary results of the survey highlight the promptness of deliveries, 
cost and time of transport and frequency of deliveries to have the largest impor-
tance for citrus fruit importers. 

The relatively small importance has been assigned to such criteria as: the 
appearance of indirect places of handling in deliveries chain, complicated docu-
mentation/administrative procedure and transport influence on environment. It 
has to be pointed out that environmental protection plays marginal role in impor-
ters opinions.

In the comparative assessment of land and land-sea (intermodal) transport 
quality based on the accepted criteria, importers have assessed road transport as 
the best. In 1 (very bad) to 5 (very good) ranks scale, road transport received the 
best ranks within the most of criteria. However, importers show their interest in 
the use of sea transport in citrus fruit import from Spain to Poland. The neces-
sary condition is competitive, from the point of transport view, deliveries offer  
in whole transport-logistics chain.
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RozWóJ łAńcuchóW doSTAW  
W TRANSPoRciE łAduNKóW chłodzoNych z hiSzPANii do PoLSKi

Streszczenie

Transport ładunków chłodzonych (owoców i warzyw) importowanych z Hiszpanii 
do Polski realizowany jest głównie samochodami. Obecnie nie istnieje specjalny serwis 
żeglugi bliskiego zasięgu z Hiszpanii do Polski tylko dla transportu owoców cytruso-
wych. W ostatnich latach tylko nieznaczne ilości owoców transportowano drogą morską 
między Hiszpanią a Polską. 

Celem artykułu jest identyfikacja i charakterystyka łańcuchów dostaw oraz infra-
struktury transportowo-logistycznej wykorzystywanych w obsłudze ładunków chłodzo-
nych pomiędzy Polską a Hiszpanią. Szczególna uwaga została poświęcona charakterystyce 
łańcuchów dostaw owoców oraz warzyw. 

Słowa kluczowe: ładunki chłodzone, łańcuch dostaw, owoce cytrusowe, transport 
warzyw, transport morski
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Abstract

The ferry industry is well-developed within the Baltic Sea. The ferry operation is 
a type of liner shipping where passengers and cargo form one specific market. The costs 
incured by ferry companies are typical for regular shipping, whereas revenue is generated 
in two different segments. The aim of the article is to analyse the structure of costs and 
income of ferry carriers. Two prime Baltic companies operating cruise ferries have been 
analysed.

Keywords: ferry operator, costs, revenue

Introduction

Ferry shipping is a type of liner trade where passengers and cargo form 
one market. Ferries can be defined as ships with passenger accommodation and 
space for wheeled cargo. Ro-ro technology is used for loading/discharging vehic-
les. Ferries sail on regular routes. (Market 2012: 12, 16). Some ferry companies 
operate pure ro-ros as well. Stopford states that ships operate ferry markets share 
many common characteristic such as car decks, accommodation for passengers 
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and entertainment facilities but there are so many combinations of these basic 
characteristics that make the ferry fleet a diverse phenomenon (Stopford 2009: 
501). The main types of vessels used in the ferry industry to be considered in this 
article are cruise ferries and ro-paxes.

The purpose of this paper is to present the structure of costs and revenue 
of ferry companies operating within the Baltic Sea and to analyse the two items 
influencing the financial performance of the company. The research question 
focuses on the comparison of two main types of ships involved in the industry 
within the Baltic area – cruise ferries and ro-paxes.

The paper is organized as follows: Section 1 elaborates the ferry market at 
the Baltic Sea. In Section 2 an analysis of running costs of ships has been given. 
Section 3 presents the revenue of ferry companies. Conclusions are addressed in 
last section. 

The methodology used in this study is based on the analysis of statistics and 
companies’ financial reports as well as deductive reasoning.

1. Baltic Sea ferry market 

The Baltic Sea is one of the prime ferry markets. In 2014 the total Baltic 
traffic amounted to 240 million passengers, 93,7 million cars and 11,8 million 
trailers. These figures include all main and local routes between islands in the 
whole region. As regards the international and main domestic services (a few 
Danish and Swedish domestic routes), the ferries carried nearly 49 million pas-
sengers, 9,5 million cars and 3,5 million cargo units (Market 2015: 25, 180–198). 
The pure ro-ro cargo traffic is not included.

In relation to the international market, the ferry shipping within the Baltic 
is consolidated. 17 ferry companies work in this area operating about 120 ferries 
of different types (cruise-trailer, ro-pax, cargo, high speed). For cargo, the most 
convenient vessels are ro-paxes and ro-ro ferries with space for drivers. They 
operate in services where lorries and trailers dominate. Cruise-trailer ships have 
also large capacity for the wheeled cargo, but they are put on markets with huge 
passenger demand, for example Finland – Estonia, Sweden – Finland, Norway 
– Germany. 

The biggest concentration of the ferry industry occurs in the western Bal-
tic and Danish Straits. This market services 60% of the total number of passen-
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gers and 70% of the cargo carried within the Baltic. Cargo dominates in Sweden 
– German and Sweden – Denmark markets. This region has utilized 49 vessels 
operated primarily by Stena Line, TT-Line, DFDS Seaways and Color Line.

The second region is the eastern Baltic, with the services from Finland to 
Sweden and Estonia. This market has the 32% share in passenger traffic and 15% 
in cargo turnover. The number of ferries employed in this area amounts to 31. 
The main operators are Tallink Group (Silja Line and Tallink) and Viking Line. 
The major services are Stockholm – Helsinki, Stockholm – Turku and Helsinki 
– Tallinn. The passenger traffic and package tours are very popular in this region, 
so cruise-trailer ferries prevail. 

The southern Baltic contains services from Sweden to Poland, Lithuania 
and Latvia. The market has the 8% share in passenger and 15% in cargo. The traf-
fic between Poland and Sweden dominates in this area and is growing every year. 
The leading companies in this region are Unity Line, Stena Line and TT-Line.

Table 1. Main ferry operators within the Baltic Sea

Carrier Number of ships Ferries Pure ro-ros
2013 2014 2013 2014 2013 2014

Stena Line 18 22 15 19 3 3
Finnlines 24 23 14 11 10 13

Tallink/Silja Line 15 13 12 11 3 2
Viking Line 7 7 7 7

DFDS Seaways 14 15 4 6 10 9
Unity Line 7 7 7 7
Color Line 6 6 6 6

TT-Line 6 6 6 6
Source: the author’s own elaboration based on Shippax Market (2013), ShipPax Market Statistics, 

Plus 2 Ferryconsultation AB, Halmstad,  Shippax Market (2014), ShipPax Market Stati-
stics, Plus 2 Ferryconsultation AB, Halmstad.

Ferry services are generally operated by large companies. These companies 
compete in servicing the same routes or lines to the same destinations (Stopford 
2009: 501). Thus, the price policy and quality of services are the basic issues, and 
so are the level of cost and incomes influencing the financial performance.
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2. costs of the ferry company

Ferry operators incur costs generated in several areas of activity. Generally, 
the costs of running a ferry company are a combination of the three areas: cost 
related to fleet operation, costs of the company maintenance, and costs of mar-
keting and land services designed for passengers and cargo owners. The ferry 
operation-generated expenses are fundamental as they determine the financial 
performance of the business.

The methodology of cost classification in the shipping industry is not uni-
fied, a fact which makes it difficult to analyse and compare different categories of 
costs. In general,  costs can be classify into six categories (Stopford 2009: 221):

– operating costs constituting the ship-running expenses such as crew, sto-
res and maintenance incurred with the ship trading,

– voyage costs including fuel expenses, port charges, canal dues: these are 
the specific voyage-related costs,

– periodic cost of maintenance incurring with ship` seaworthily, such as 
the costs of surveys, dry docking, repairs, insurance,

– cargo handling costs including loading and discharging operations and 
stevedoring expenses, 

– capital costs resulting from the way of financing the ship and including 
depreciation, interest and capital payment etc.,

– other costs, administrative costs.
The structure and orchestration of costs depend on several factors such as 

e.g. ship type and size, age, flag, and way of operation.
The costs in ferry shipping are unique as they comprise expenses typical for 

freight shipping and passenger transportation by sea. The structure of ferry ship 
costs is as follows (Kizielewicz, Urbanyi-Popiołek 2015: 182–183):

– operating costs – crew costs, cost of goods sold, other operating costs 
(expenses for water, sanitary stores, collection of  waste), 

– voyage costs –  bunker, port fees,
– handling costs – loading and discharging of wheeled cargo, private cars, 

buses, embarkation and disembarkation of passengers, services at ferry 
terminals, 

– costs of maintenance – repairs, dry docking, surveys, insurance,
– capital costs – depreciation, charter hire, interest, capital payments on 

debt finance.
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The operating costs constitute 50–65% of the total cruise ferry costs. The 
largest are the expenses for the purchase of goods to shops and restaurants. These 
expenses  approximate 30% of the total cruise ferry costs. The above items  
account for 50% of costs on ship-plying routes in the eastern Baltic and con-
nections with Norway, where duty free sales are provided. They also comprise 
the expenses for the passenger servicing such as entertainment, spa&wellness, 
gambling. Ergo, the above costs are the expenses associated with direct passenger 
services on-board.

The crew costs include all the charges incurred in relation to crewing the 
ferry such as e.g. salaries and wages, social insurance, pensions and victuals. 
Crew costs of cruise ferries constitute 20–25% of all operating costs. The number 
of hotel staff members increases the crew expenses. This item is lower on ro-pax 
as the number of crew is lesser. The other factor is the wages level. Some of the 
Baltic ferries are registered in national registers of shipping, for example Viking 
Line ships serve under the Swedish and the Finnish flag, Tallink Group ferries are 
registered under the Estonian and the Finnish flag, whereas Color Line – under 
the Norwegian one. The terms of employment under the national ensign increases 
the crew costs. 

Other operation costs comprise such the expenses for hotel purchase stores, 
engine and deck departments, water supply and waste disposal. This group con-
stitutes 10–15% of the total operating costs.

The voyage costs, the second group, includes the expenses for purchase 
of fuels and port fees. Fuel costs depend primarily on the fuel consumption and 
marine fuels prices. The fuel expenses are estimated for 12–20% of the running 
costs. Some carriers have implemented slow steaming (reduced vessel speeds) in 
recent years so as to improve fuel efficiency. On the other hand, the Baltic Sea 
has become a SECA area, hence operators are forced to use low sulphur fuels  
(or implement the alternative solutions such as scrubbers, LNG, methanol).

The port dues include various fees levied against the ferries such as ton-
nage dues, wharfage, quay dues, light dues, dockage and passenger dues. These 
expenses are charged according to port tariffs. Ferries calling ports regularly are 
charged lower fees depending on a number of calls over a definite period of time. 
Other items in this cost group are pilotage, towage and mooring. Ferry ships are 
exempt from these obligatory services when they are fitted with thrusters and 
captains have the pilot`s licence. The handling costs are composed of two items. 
First, there are the expenses for loading and discharging of lorries, trailers and 
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other wheeled cargo as well as cargo claims. Then, there are the expenses incur-
red in embarking and disembarking passengers and those comprising all terminal 
operations. It is estimated that the total of port expenses amounts to 7–15% as 
regards the cruise ferry operating.

Yet another cost group refers to the ship maintenance and comprises e.g. 
protection and indemnity insurance (P&I), hull and machinery insurance (H&M) 
as well as the periodic and routine maintenance expenses. The latter covers the 
costs of dry docking and special surveys to determine the ship`s seaworthiness. 
Further, this cost group includes maintaining the main engine and auxiliary equi-
pment etc. It is estimated that the above mentioned expenses amount to 15% of 
the cruise ferry running costs. 

The last cost group is the capital expenses such as depreciation (depending 
on the ferry value and method of writing off), payment of interest and repayment 
of loan. They account for 5–10% of the overall cost.

0% 5% 10% 15% 20% 25% 30% 35%

maintenance costs

capital costs

port charges

fuel costs

other operating costs

goods sold

crew costs

Figure 1. Running costs of the cruise ferry
Source: the author’s own elaboration.

Figure 1 presents the typical structure of cruise ferry costs. The high share of 
the good sold is typical for the Baltic cruise ferries. On the lines where duty and 
tax-free sales on-board exist such as e.g. Sweden – Finland and Sweden – Estonia 
via Aland Islands and services outside the European Union, mini cruises and dif-
ferent packages are common. Differently from above at ro-pax expenses of goods 
purchase amount to 12–20% of total costs.
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Table 2. Running costs of Tallink–Silja Line and Viking Line in 2013

Tallink – Silja Line  
(13 ferries)

Viking Line  
(7 ferries)

Value  
in EUR 
(mln)

Share  
%

Value  
in EUR 
(mln)

Share  
%

Operating costs crew costs 135.05 17.9 130.6 26.8
goods sold 220.20 30.0 150.1 30.8

Other operating 
costs 84.09 11.0 53.8 11.0

Voyage costs Fuels costs 129.82 17.3 62.4 12.8
Port charges  
and handling 96.29 12.8 41.7 8.6

Capital costs Depreciation/
Interest/

Charter hire
65.05 8.4 31.7 6.6

Maintenance 21.28 2.6 16.7 3.4

Total 751,83 100 486.96 100

Source: authors’ own elaboration based on AS Tallink Group Consolidated Annual Report 2013, 
Tallinn 2014, pp. 54–55;  Annual Report 2013, Viking Line, pp. 41–51.

Table 2 presents the cost structure of two leading companies operating cru-
ise ferries. The choice of Tallink – Silja Line and Viking Line has been done not 
without reason. Firstly, both carriers operate only cruise-trailer ferries and do 
not have ro-pax or cargo ferries in their fleet, so the data are not distorted by the 
results of different types of ferry vessels in consolidated financial statements. 
Secondly, both operators apply similar methodology of costs classification so 
there is a possibility of comparing value and share of cost items. Other operator 
e.g. Stena Line, DFDS, operate ro-paxes as well as pure ro-ros and all data are 
presented in total. Furthermore, the cost items are calculated in different way, e.g. 
DFDS in operating costs reveals fuel and port operations.

Analysing the data presented in Table 2, it is noticeable that the similar cost 
share of goods sold – nearly 1/3 of costs – is related to the services on-board. 
The higher level of crew costs in Viking Line effects from the nationality of crew 
members – Swedes and Finns are employees on Viking ships, whereas Tallink 
Group workers are mainly Estonian.

Ro-paxes and car ferries with limited space for passengers present a dif-
ferent cost structure. The main expenses are fuel and crew costs approximating 
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25% and 20% respectively. The cost of goods sold, as mention above, constitutes 
12–20% of the total cost.

0% 5% 10% 15% 20% 25% 30%

maintenance costs

capital costs

port charges

fuel costs

other operating costs

goods sold

crew costs

Figure 2. Running costs of ro-pax ferry
Source: the author’s own elaboration.

3. Revenue of the ferry company

The service sales is the main source of ferry operator revenue. Differen-
tly from the other types of shipping, ferry operators get their incomes from two 
different areas – passenger and cargo. The revenue of the ferry company can be 
classified as follows:

– sales of tickets,
– sales of on-board services,
– other passengers revenue,
– sales of cargo transport,
– income from the charter of vessels.
The ticket sales is the first item of the passenger revenue and includes trans-

port, sales of cabins and transport of private vehicles. The ferry operator uses 
the passenger tariffs showing the expenses of travelers covered by ticket. The 
accommodation expenses depend on the cabin category. The passenger tariff 
also includes the price of transportation of car, minibuses, caravans, motorbikes 
etc. The above category also comprises sales of package trips and conferences  
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on-board. The prices of mini cruises represent integrated rates and include car-
riage, accommodation, sometimes also the stay in a hotel onshore.

Sales of on-board services include sales in restaurant and shops as well as 
entertainment. This item is the prime revenue that flows to the company-opera-
ting services with cruise philosophy developed. It is estimated that sales on-board 
generate 30–55% of the total revenue of cruise ferry. In the case of ro-pax, this 
category is of minor importance in relation to the cargo transportation and com-
prises 20–30% of the total earnings. 

Other passengers’ revenue contains the incomes which are not recognised as 
the on-board sale such as sales of packages by tour operators, passenger transfer, 
marketing, sales of hotel accommodation onshore etc. 

The second important item is cargo segment revenue. This income is signi-
ficant part of ro-paxes where cargo transportation dominates (up to 70%–80% of 
the total income). Lorries, trailers and other wheeled cargo are carried upon freight 
tariffs. The basic rates are charged per length of the vehicle or per unit. Typically 
for the liner service pricing, ferry companies charge freight additionals, like Bun-
ker Adjustment Factor (BAF), Low Sulphur Surcharge (LSS), or the charge for 
vehicles containing dangerous goods. In practice operators frequently use service 
contracts with major customers offering discounts or other concessions. 

The income from charters is a minor item concerning operators chartering 
out free tonnage instead of sale, e.g. Finnlines, Tallink – Silja Line charter ferries 
which have not been employed on companies route networks.

0% 10% 20% 30% 40% 50%

sales of cargo transport

other passenger revenue

sales of tickets

Sales onboard services

Figure 3. Revenue of the cruise ferry
Source: the author’s own elaboration.
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The cruise ferry operation income differs in structure compared with  
ro-pax. On-board services generate on average as much as 40% of the total reve-
nue. Catering and entertainment generate the expenditures of passengers being 
the primarily source of the cruise ferries income. Cargo segments amounts on 
average to 15–20% of this ferry type revenue. 

Table 3. Revenue of selected ferry operators in 2013

Tallink Group 
(in thousands  

of EUR)

Viking Line 
(in thousands  

of EUR)

Fjord Line 
(in thousands  

of NOK)
Sales on-board services 507 307 53,9 508 800 93,3 111 316 25,1

Sales of tickets 267 184 28,3 191 053 43,4
Other passengers revenue 31 167 3,3 62 817 14
Sales of cargo transport 105 568 11,3 36 500 6,7 77 552 17.5

Income from charter of vessels 30 755 3,2 . . . .
Total 941 983 100 545 300 100 442 738 100

Source: the author’s own elaboration based on AS Tallink Group Consolidated Annual Report 
2013, Tallinn 2014, pp. 54–55;  Annual Report 2013, Viking Line, pp. 41–51, Fjord Line 
Annual Report 2013, pp. 8–17. 

Table 3 presents the revenue of selected companies operating the cruise 
fleet. Tallink-Silja Line`s passengers service is the primary source of income. 
Sales on-board generate more than half the revenue of the group. In total, this 
item with ticket sales gives 85% the of yearly income. Freight has 11% share due 
to the high cargo turnover on Tallinn – Helsinki route.  

Viking Line presents the consolidated data. The passenger segment genera-
tes 93% of the income and reflects the tourist quality of the company`s business. 
The carrier offers low ticket prices and concentrates on sales at shops and restau-
rants. Taking into consideration the level of costs related to the purchase of goods 
for on-board services, one can assume that the structure of operator income from 
the passenger segment is the same as Tallink Group. 

summary

Cost and revenue are variables significantly influencing the financial results 
and performance of the ferry industry. The position of a ferry company is infle-
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xible due to the operation of the vessels on fixed routes according to sailing lists. 
The carrier incur costs irrespective of the utilization of a ferry’s passenger and 
cargo capacity. The majority of costs in the ferry business should be regarded as 
fixed items. From the above analysis we may draw the following conclusions. 
For the companies operating cruise ferries the basic are on-board services, for 
those having ro-paxes obviously the cargo segment is essential. The management 
of cost and revenue are the key issues for the financial performance of a ferry 
operator.
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EKoNomiczNE ASPEKTy dziAłALNoŚci  
PRzEWoŹNiKóW PRomoWych – WyBRANE zAgAdNiENiA

Streszczenie

Żegluga promowa jest silnie rozwinięta na Morzu Bałtyckim. Eksploatacja pro-
mów jest jednym z typów żeglugi regularnej, a jej specyfiką jest jednoczesny transport 
pasażerów i ładunków. Koszty ponoszone przez operatorów są typowe dla operatorów 
działających w żegludze liniowej, natomiast przychody ze sprzedaży generowane są 
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przez dwa odrębne segmenty. Celem artykułu jest analiza struktury kosztów i wpływów 
przedsiębiorstw promowych. Do analizy wybrano dwóch wiodących przewoźników eks-
ploatujących promy typu cruise.

Słowa kluczowe: operator promowy, koszty, dochody
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ThE SuSTAiNABLE dEvELoPmENTS of ThE PoRT 
iNduSTRiES WiThiN ThE SouTh BALTic REgioN  

– A comPARATivE cASE STudy APPRoAch

Abstract

This comparative study refers to five ports of the South Baltic Region, namely 
Rostock (Mecklenburg – Vorpommern, D), the port complex of Szczecin and Świnouj-
ście (West Pomerania, PL), ports of Gdańsk and Gdynia (Pomerania, PL) and Klaipeda 
(Klaipeda District LT). The ports of Gdańsk and Gdynia and the port of Rostock seem to 
be undergoing sustainable development while the port of Szczecin and Świnoujście needs 
improvements in the market share, while the port of Klaipeda needs reinforcement of the 
inplace port industry (a number of companies and employment). Both containers and the 
ro-ro traffic are labour-saving characterized by raising efficiency that in turn makes the 
labour elasticity low and does not induce a noticeable number of jobs. There is, how-
ever, an exception such as in the case of Gdańsk and Gdynia, when the port throughput 
allows and creates incentives for the development of port-related logistics services and 
employment.
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Introduction 

The South Baltic regions comprise the so-called coastal EU regions in the 
sense that their socio-economic well-being to a large extend depends on the port 
industries development. This comparative study refers to five ports of the South 
Baltic Region, namely Rostock (Mecklenburg-Vorpommern, D), the port complex 
of Szczecin and Świnoujście (West Pomerania, PL), ports of Gdańsk and Gdynia 
(Pomerania, PL) and Klaipeda (Klaipeda District LT). The port economy is com-
plex and encompasses diverse activities, both in scope and scale, and therefore 
there are no clearly defined general terms for the phenomenon. The methods of 
the study include research based on primary (qualitative) and secondary informa-
tion resources. The latter consists of desk research, analysis of available reports, 
studies, press releases and database regarding economic and labour situation in 
the relevant ports and port sectors. In order to achieve consistency of the data, 
the single port has been given some priority over an overall cross-regional com-
parability due to the scarcity and diversity, and low accessibility of the statistics, 
especially in the case of Germany and Lithuania.

The inter-port and cross-cutting analysis encompasses traffic evolutions, 
economics and employment and, thereafter, the potentials for the sustainable 
development of the relevant ports in terms of the economics and employment 
(with environmental aspects excluded) have been elaborated.

1. Port traffic in transition

During the last decades the port of Rostock has foregone quite transition from 
the former universal towards ferry/roll-on/roll-off and combined cargo centre. At 
present ferry/ro-ro traffic constitutes more than 56% of the total port through- 
put. The strengths and the most advanced port activity relate to roll-on/roll-off 
traffic and ferry freight transported to/from Denmark, Sweden and Finland. Any 
fluctuation in this segment of trade and shipping has a direct influence on Rostock 
port throughput and economics, as seen in the Figure 1.
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Figure 1. Port of Rostock cargo handling dependence on the ro-ro throughput in 2007 
–2014 (mln t.)

Source: own elaboration.

in the port complex of Szczecin and Świnoujście, a noticeable growth of 
ports cargo throughput amounting to to 23.4 million tons has been recorded in 
the recent years, mostly because of the development of ferry cargo traffic whose 
share in the overall traffic increased in 2014 to nearly 32% of the total transship-
ment (Figure 2) 

0

5

10

15

20

25

200

18,7

07 2008

7 19,2

4,89 4

2009

16,5

2

4,9 4,7

Total thr

2010 201

20,8 21,4

5,8

roughput

11 2012

4 21,3

6,2 6

Ferry cargo

2013

22,8 2

6,5 6,6

2014

23,4

7,4

Figure 2. Ports of Szczecin and Świnoujscie cargo handling throughput in 2007–2014 
(mln t.) 

Source: own elaboration.

both ports of gdynia and gdańsk handled 51.7 million tons and  
2.1 million TEU in 2014. The most striking change is that the seaports of Gdańsk 
and Gdynia has recorded a fast developing container traffic, which increased for 
both ports from 4.3 million tons in 2006 (12.5% of the combined turnover), to  
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15 million tons in 2014 (29% of the total throughput). These radical and still 
progressing changes are clearly visible as depicted in Figure 3.
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(thous. TEU) throughput in 2007–2014

Source: own elaboration.

The capacities of the Klaipeda port to handle cargo have substantially 
increased over the last decade and since 2010 the port has been recording more 
than 30 million tons of annual throughput. In 2014 Klaipeda seaport cargo-hand-
ling turnover increased to 36.4 million tons. What is important in terms of the 
sustainable port industry development, the share of the Lithuanian cargo in the 
overall port turnover has raised to nearly 60% recently, while the transit traffic 
share has been reduced to 40%. In the latter case, it is the Belarusian cargo sup-
plemented by the Russian transit traffic that dominates. Back in 2000, the traffic 
structure was quite opposite, 64% used to be transit and 36% – the Lithuanian 
trade. This trend in the Klaipeda port industry has been outlined in the Figure 4.
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2. Port economics and employment

Approximately 5500 people work at the seaport overview of companies and 
authorities in the port of Rostock. There are presently about 150 companies loca-
ted at the port involved in production, storage and cargo handling, or providing 
services for the shipping, transport, cargo and goods handling industries. Some 
3800 people are professionally engaged in the port services such as cargo hand-
ling, providing services for shipping, transport and logistics as well as forwar-
ding and other port-related activities. In the port of Rostock, the number of port 
companies, organizations and authorities rendering port services is about 80, of 
which 18 companies are engaged in cargo handling and storage operations, about  
20 companies are dealing with transport and logistics, 13 entities are involved 
in ship brokering, some 20 companies are active in other port-related services, 
supplemented by authorities, organizations and institutions (Peron 2011). The 
structure of the companies in the seaport has changed from the smaller number 
of large enterprises, to the bigger number of smaller companies in recent years. 
Employing over 170 employees, the Hafen-Entwicklungesellschaft Rostock, 
is among the largest employers in the port services sector. The second large 
employer of port workers is the EUROPORTS Germany with its subsidiary com-
panies. There are also about 20 companies of maritime industry located within 
port area, with the largest employers in the port area being the EEW Special Pipe 
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Construction, the Liebherr-MCCtec Rostock, the BIOPETROL INDUSTRIES 
AG, and the Grosstanklager Olhafen Rostock.

The current economic and employment developments in the port industry 
in the Mecklenburg – Vorpommern region as specified in Table 1 below can be 
characterized as follows (Bernacki 2015). 

Table 1. Economy and employment in the port of Rostock in 2011

Sectors  
of port economy No of companies Employment Sales revenue  

(Mio EUR)
Total port services and port 
maritime industry, where 
in:

150 5 500 900

cargo handling and stora-
ge, services for shipping, 
transport and logistics, 
forwarding and other port 
related services

80 3 800 691

Source: own elaboration.

– port industry distinguishes both in the economic and employment terms, 
while the port market structure remains concentrated,  

– port labour is mostly engaged in the ferry, ro-ro and intermodal solutions 
supplemented by  transport and logistics services.

The cargo handling and storage in the seaports of Szczecin and Świnouj-
ście is performed by 91 companies giving jobs to 1965 port employees. The total 
sales of this subsector of the port industry amounted, in 2011, to EUR 155 mil-
lion. After employment had been reduced in port-handling in the last decade, at 
present it gets stabilized, also because of the substantial developments in a num-
ber of small and medium size enterprises. In the biggest stevedoring company 
about 500 port workers have found employment. Other activities supporting 
maritime transport are the port-navigation services such as pilotage, towage and 
mooring, some dredging works within port basins, other port and maritime ser-
vices. There are totally 130 port entities involved in that kind of business with 
the total employment of 512 persons and sales of EUR 46 million. The activities 
of maritime transport agencies consist of shipping agencies, ship brokering and 
forwarding, inspections and supervising, also of port governance. In this port 
subsector, 1165 people are employed in 103 companies and the 2011 recorded 
sales amounted to EUR 212 million (Maritime Economy 2012).
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At present the port industry in the West Pomeranian region, as outlined in 
Table 2 below, is characterized in terms of economics and employment by the 
following (Bernacki 2015):

Table 2. Economy and employment in the ports of Szczecin and Świnoujście in 2011

Sectors  
of port economy No of companies Employment Sales revenue  

(Mio EUR)
Total port industries, 
where in: 324 3 642 413

cargo handling and 
storage 91 1 965 155

Pilotage, towage and 
mooring, dredging 
works within port 
basins, other port and 
maritime services

130 512 46

Shipping agencies, 
ship brokering and 
forwarding, inspec-
tions and supervising 
also port governance

103 1 165 212

Source: own elaboration.

– activities of numerous agencies like forwarding, shipping and brokering 
also other port related services dominate in the port industry in terms of 
sales revenue, 

– cargo handling sector is supported by many small and medium size com-
panies what creates grounds for employment in the port industry, 

– the most labour-intensive sectors refer to handling and storage services 
followed by the activities of transport intermediaries like shipping agen-
cies and forwarding. 

in two ports of gdynia and gdańsk there were 199 stevedoring companies 
recorded in 2011, with the total employment of 2646 people and with the total 
sales of EUR 209 million. Other activities supporting maritime transport consist 
of 113 entities with the employment of 1335 people and with the total sales of 
EUR 120 million. There are 246 companies involved in the sector of maritime 
agencies. They give jobs for 2180 people and have recorded sale revenues of 
EUR 504 million (Maritime Economy 2012). 
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The port industry of the Pomeranian region as exemplified in Table 3 below 
is presently distinguished by the following (Bernacki 2015):

Table 3. Economy and employment in the ports of Gdynia and Gdańsk in 2011

Sectors  
of port economy No of companies Employment Sales revenue  

(Mio EUR)
Total port industries, 
where in: 558 6 161 833

cargo handling  
and storage 199 2 646 209

Pilotage, towage  
and mooring, dredging 
works within port 
basins, other port  
and maritime services

113 1 335 120

Shipping agencies, 
ship brokering and 
forwarding, inspec-
tions and supervising 
also port governance

246 2 180 504

Source: own elaboration.

– in the economic and labour terms, the port industry is dominated by port 
logistics, forwarding and maritime agencies and this segment supports 
handling and storage activities,

– port industry features sound results as regards sales revenue and number 
of employees, and the structure of the sector is much diversified in num-
ber and size of companies, 

– the most labour-intensive segment refers to cargo handling and storage 
followed by shipping agencies, ship brokering and forwarding.

The total employment in various port-related activities in Klaipeda has been 
estimated for 2730 people. The number of stevedoring companies comprises over 
30 entities, of which 7 biggest stevedoring companies employ totally 2159 port 
workers while the rest ten port operators employ 481 persons (Viederyte 2012). 
The five biggest stevedoring companies are, respectively, Klasco (967 employ-
ees), Klaipedos Nafta (316), Bega Klaipeda Stevedoring (300), Klaipedos Smelte 
(285), and Klaipedos Terminalas (250). In the remaining companies the employ-
ment ranges between 20–100 stevedores (Foresight Study 2012). There are also 
some 99 shipping agencies active in the port and numerous forwarding compa-
nies. The Klaipeda Free Economic Zone has been operational since 2002, and 
there are 17 companies employing 1,285 persons. The total number of employees 
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in the port authority of Klaipeda port, as of mid-2013, amounts to 259 persons 
(Competitive Position of the Baltic States Ports 2013).

The developments in the Klaipeda port, in terms of its economics and 
employment as elaborated in Table 4 below present the following features (Ber-
nacki 2015): 

Table 4. Economy and employment in the port of Klaipeda in 2010

Sectors  
of port economy No of companies Employment Sales revenue  

(Mio EUR)
Total shipping and 
port activities, where 
in:

309 2 730 727

Handling and storage 30 2 159 575
Source: own elaboration.

– port industry distinguishes in economic terms while the number of em-
ployees is quite limited, 

– port market structure is much concentrated in cargo handling and storage 
while the segment of other port-supporting activities record many small 
companies which are quite sensitive to changes in the level of transship-
ment and market size, 

– the most labour-intensive segment refers to cargo-handling and storage 
but the number of employees, in general, remains on the same level re-
gardless transshipment developments.

Advances in the port industries of the South Baltic Region have been depi-
cted in Table 5 and are presently distinguished by the following.

The port industries of Klaipeda and Rostock, if measured by the number of 
companies, are much concentrated while the industry structure both of the ports 
of Szczecin and Świnoujście and ports of Gdańsk and Gdynia is much deconcen-
trated and diversified.

In economic terms, measured by weighted sales revenue, the ports of Gdańsk 
and Gdynia are followed by those of Rostock and Klaipeda as well as of Szczecin 
and Świnoujście.



80 Dariusz Bernacki

Table 5. Economy and employment in the port industries of the South Baltic Region  
in 2011

Seaports No of  
companies % Employment %

Sales  
revenue

(Mio EUR)
%

Total, 
where in: 992 100 15 762 100 2 512 100

Port of 
Rostock 80 8.1 3 800 24.1 691 27.5

Ports of 
Szczecin 
and Świno-
ujście

324 32.6 3 642 23.1 413 16.4

Ports of 
Gdańsk and 
Gdynia

558 56.3 6 161 39.1 833 33.2

Port of  
Klaipeda 
(2010)

30 3 2 159 13.7 575 22.9

Source: own elaboration.

As regards the number of employees, the leading ports of Gdańsk and Gdy-
nia and the port of Rostock are supplemented by the ports of Szczecin and Świ-
noujście and the port of Klaipeda.

3. Prospects for port labour markets development

The port of Rostock represents apparently a kind of matured port industry, 
already developed at the relatively high level in terms of output and employment. 
The Rostock port is highly dependent on the ro-ro traffic, characterized by the 
highly productive but labour-saving technology. Therefore, a significant increase 
in the port-handling workforce is not expected there, the primary objective is to 
maintain the number of jobs already acquired. The logistics solutions – a possible 
source of employment raise – have less favorable conditions for development 
because the ro-ro traffic used to create weak incentives for such trends. In the 
port industry a moderate growth in employment, and only in the segment of the 
logistics services linked to the combined ro-ro traffic has been forecast. However, 
a high demand for labour is expected in the maritime industry located in the port 
and in its vicinity.
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The seaports in the West Pomeranian Region (Świnoujście and Szczecin) 
need investments for further development, otherwise both the throughput and 
thereafter employment in the port sector will remain unchanged. The constru-
ction of an LNG Terminal in the external port in Świnoujście is scheduled for 
operation at the end of 2015. The Terminal will be manned by 81 persons, of 
which 42 employees are in operation and 29 persons in maintenance, both groups 
of the terminal staff are required to have high engineering qualifications.

The second investment relates to the deepening of the 67 km long Świ-
noujście – Szczecin fairway to 12.5 m depth. As regards the feasibility study 
(Bernacki 2012), the deepening of the port of Szczecin access fairway will in the 
long run induce the additional 6.74 million tons of throughput, whereas the port 
accumulated employment will increase by 1547 persons. There are no promising 
perspectives for the employment increase unless the investment multiplier will 
come into play in the ports of Szczecin and Świnoujście.

The seaports of the Pomerania Region (gdańsk and gdynia) are in 
a dynamic development trend, mostly because of the high growth rate recorded 
in the container throughput in both ports of Gdańsk and Gdynia. Yet, due to the 
raising in the volume container handling, it is unlikely that the employment in the 
stevedoring and other port services will follow this positive trend at the same rate. 
The simple reason is labour-saving solutions applied in the container handling. 
The employment elasticity of containers transshipment is rather low. Therefore, 
only a moderate raise in the number of employees in the stevedoring and related 
companies has ben envisaged. However, the long lasting trend of the employment 
reduction in the cargo handling and storage seems to be over in the Polish ports. 
It is likely that the port-related logistic services will continue to develop and this 
is embedded in the dynamic increase in the container throughput and emerging 
logistics and distribution centres in the ports of Gdynia and Gdańsk and their vici-
nity. The port logistics value-added services are of the labour-intensive type and 
they will create a large demand for workforce. Several small- and medium-size 
logistics companies are already on rise in the port areas and it is expected these 
positive developments will induce a high demand for the port logistics labour.

The Klaipeda port has successfully stabilized grounds for the sustainable 
development due both to the increased share in cargo traded for the domestic use 
and, additionally, the rise in throughput. The diversified structure of commodity 
handling suggests that there are incentives for the port labour increase, however, 
the growth rate is to be moderate because, in the past, over-employment was con-
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centrated in a few stevedoring companies; a widely accepted rule in all ports of 
the erstwhile communist countries. Therefore, the rationalisation of employment, 
also cross-sector, and the internal shifts in labour force have predominated in 
the port labour markets. It is only in the recent years that port throughput deve-
lopments have created grounds for a raise in demand as regards the dock labour 
force. A slight but steady increase in the demand for stevedores and workforce 
involved in other port-related services has been assumed. This trend can also 
relate to the personnel of port logistics services, however, in such as case, it needs 
further and out-of-the port area developments of logistics markets in Lithuania. 

The comparison of the port industries in terms of a forecasted demand for 
labour in the South Baltic Region has been depicted in Table 6.

Table 6. Forecasted demand for labour force and by segments 
in the ports of the South Baltic Region

Segments of port 
industry

Projected demand for labour force in the port industry  
of the South Baltic Region

High (H) Moderate (M) Low (L)
(annual growth  

rate ˃ 5%)
(annual growth rate 

3%–5%) (annual growth rate ˂ 3%)

Rostock Szczecin  
and Świnoujście

Gdańsk  
and Gdynia Klaipeda

Handling  
and storage L M (conditional 

only) M L/M

Maritime trans-
port agencies, 
brokering and 
forwarding

L M M M

Logistics Value 
Added Services M L/M H M

Maritime industry H L M/H M
Source: own elaboration.

summary

The ports of Gdańsk and Gdynia and the port of Rostock seem to be, in the 
terms of traffic, economics and employment, in the way of sustainable develop-
ment, while the port complex of Szczecin and Świnoujście needs improvement 
in the market share, and the port of Klaipeda – the reinforcement of in-place port 
industry (a number of companies and employment).
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When analyzing certain segments of the port economy, one should distin-
guish economic developments from the employment effect they induce. Both the 
containers and ro-ro traffic are labour-saving characterized by raising efficiency 
which, in turn, makes the labour elasticity low and does not induce a noticeable 
number of jobs. The same holds true for the transshipment of bulk cargo, how-
ever, with the exception of, labour-demanding, chemicals. 

There is, however, an exception: the Pomerania Region where the port 
throughput allows and creates incentives for the development of port-related 
logistics services and employment. Logistics, especially value-added services, 
is a labour-intensive sector if dynamically developed in the context of the con-
tainer throughput. It is supposed to induce high demand for labour force. The 
advanced mechanisation and automation in transshipment lead to labour-saving 
solutions, while logistics and forwarding, also as regards maritime agencies, are 
labour-intensive. 
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RozWóJ zRóWNoWAŻoNy PoRTóW moRSKich  
REgioNu PołudNioWEgo BAłTyKu 

ANALizA PoRóWNAWczA WyBRANych PoRTóW moRSKich

Streszczenie

Badaniami porównawczymi objęto pięć portów regionu południowego Bałtyku, 
a mianowicie Rostock, zespół portów Szczecin i Świnoujście, porty w Gdańsku i w Gdyni 
oraz port w Kłajpedzie.

Wydaje się, że porty w Gdańsku, Gdyni i Rostoku znajdują się na ścieżce zrówno-
ważonego rozwoju w kontekście przeładunków, efektów gospodarczych i zatrudnienia, 
podczas gdy porty w Szczecinie i Świnoujściu powinny zwiększyć udział w bałtyckim 
rynku usług portowych, natomiast w porcie Kłajpeda wymagany jest rozwój mocy pro-
dukcyjnych – wzrostu liczby przedsiębiorstw portowych i zatrudnienia. Przy przeładun-
kach kontenerów i ładunków tocznych stosowane są efektywne lecz pracooszczędne 
technologie. Wskaźniki elastyczności zatrudnienia dla tego rodzaju działalności portowej 
kształtują się na niskim poziomie i nie tworzy to nowych miejsc pracy. Wyjątkiem są 
porty w Gdańsku i w Gdyni, gdzie wzrost przeładunków kontenerów prowadzi do roz-
woju usług logistycznych i wzrostu zatrudnienia.

Słowa kluczowe: porty południowego Bałtyku, rozwój zrównoważony, zatrudnienie
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Introduction

Improving welfare and living standards of Europe’s population leads to the 
growth in demand for food and increased consumption of the perishable products 
such as vegetables, tropical fruit, meat products, medicines, etc. According to the 
data by the Drewry Maritime Research (Drewry 2015), in the years 2002–2013 
the worldwide trade of perishable reefer goods increased on the average by about 
3.9% per year, and in 2014 this trade reached almost 190 million tons (Fig. 1). 
The growth in the seaborne trade of perishable reefer goods was particularly 
strong in 2014, amounting to 4.9% year on year, much above the average for the 
last decade. Experts predict that the growth trend will continue until 2018.

Figure 1. Worldwide perishable reefer trade
Source: Drewry Maritime Research, Reefer Shipping Market Annual Review and Forecast 

2015/16, Drewry Publishing, London 2015.

For the last 20 years significant changes have been observed in the perish-
able goods transportation market (Klopott 2015). A large part of the perishable 
cargo flow has been transferred from reefer ships to container vessels carrying 
refrigerated containers (Arduino et al. 2015). In 1980, 33% of perishable reefer 
goods were carried in containers, but in 2013 this number reached about 95%. It 
is forecasted that the reefer capacity on the container ship fleet will continue to 
grow and by 2018 it will increase by 22%. The number of slots for 40-foot con-
tainers will grow from 1,6 mln in 2013 to 1,9 mln slots in 2018 (Drewry 2015, 
Reefer).
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According to the authors of the Annual Report 2015 from the Global Con-
tainer Terminal Operators published by Drewry Maritime Research, an average 
growth of the global container port demand by 4.5% annually is forecasted until 
2019 (Drewry 2015, Annual). This translates into an increase in the container 
port handling by extra 168 mln TEU bringing the global total port traffic up to  
850 mln TEU by the end of the decade. Furthermore, the market situation is 
accompanied by the launching of ultra large container vessels (with the capa-
city of 18 ths. TEU) compelling ports operators to improve containers service 
processes.

During the transport and storage of perishable goods it is necessary to pro-
vide certain climatic conditions (microclimate parameters: constant temperature, 
humidity, ventilation, etc.). Changes or failure to comply with these conditions 
may result in cargo quality loss or its storage time reduction (Filina and Filin 
2008). Therefore, seaports’ clients pay attention first of all to the safety of trans-
ported perishable goods as well as to the qualitative and reliable organization of 
transportation and complex cargo service from the sender to the final consumer.

The seaport service of perishable goods is executed in container terminals 
and port refrigerated warehouses (Container Handbook 2003). With the growth 
of transported cargo volume, the complexity level of cargo technological pro-
cessing in ports increases, with the result that ports are constantly adapting the 
infrastructure and equipment of their terminals so as to safe-service the growing 
goods flow.

Besides the infrastructure, the maintenance of perishable goods in seaports 
is affected by such factors as: the organization of port functioning, used handling 
techniques, the turnover, access to land and waterborne transport infrastructure, 
used technical, technological and system solutions, etc. 

The aggravated competition conditions between seaports and growing 
customer requirements are pushing ports to develop not only their transshipment 
capacity, but also improve the quality of provided services. Over the last 25 years 
there have been significant changes in the range and ways of the service execu-
tion intended at perishable products in seaports.

The objective of the paper is to classify services and analyse directions 
of their current development in the seaports specializing in the maintenance of 
perishable reefer goods.
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1. classification of seaport services

The process of cargo- and vehicle servicing at seaports is an ordered 
sequence of organizational and logistical, technical and technological, economic 
and legal processes as well as actions and activities being part of a broadly under-
stood cycle of goods movement going from their place of production (extraction) 
to the places of their consumption (processing) (Grzelakowski, Matczak 2006). 
All seaport services can be divided into dispositional, including planning, orga-
nization and control of all operations in the port area, as well as technical and 
executable, including transshipment, storage, transport within the port, qualita-
tive and quantitative control of goods, etc. (Klimek 2009). Another classifica-
tion (Szwankowski 2000) distinguishes services rendered to cargo, ships, other 
vehicles and passengers.1 In the literature on the subject, attention is paid to the 
value of a group of port logistics services playing an important role in the coun-
tries national economy and covering a wide range of services, mainly related to 
the cargo treatment (manipulation), logistics costs minimization and rationaliza-
tion of goods distribution in the process of their moving from the sender to the 
recipient (Kurlyand et al. 2013).

An analysis of available sources has shown that the seaport services pro-
vided for perishable reefer goods previously are not widely described in the 
literature on the subject. Therefore, the authors propose to adopt the following 
definition of these services: “a set of organizational, technical, technological, 
financial, administrative and commercial processes aimed to comprehensively 
maintain and preserve the commodity quality of perishable reefer cargo during 
its stay in the port”.

The authors propose to divide the seaport services, regarding perishable 
goods maintenance, into four groups (Table 1). Currently, the first three sets of 
the services form the range of services observed in the majority of seaports spe-
cializing in perishable reefer goods handling, while the assortment of the fourth 
group of logistics services is widely implemented in ports of the fourth and higher 
generations and develops intensively from year to year. The discussed services 
may be provided by the seaport, terminal operator or external companies specia-
lizing in specific activities for perishable goods and their transport means.

1 The further parts of this article deal mainly with services provided for cargo.



89The Directions of the Service Development...

Table 1. Classification of services related to perishable goods in seaports

Services group Container terminal Refrigerated warehouse

Basic

– cargo overloading from/to ship, at 
the terminal, from/to land transport 
means

– storage
– transportation within terminal and 

port, etc.

– cargo overloading from/to ship, 
at the terminal, from/to land 
transport means

– storage
– transportation within refrigerated 

warehouse and port, etc.

Additional

– customs control
– container weighing
– x-ray
– container washing
– filling or emptying container, etc.

– customs control
– container weighing
– palletizing, packaging, sorting  

of goods
– cargo overloading from reefer 

container to trailer, etc.

Specific

– regular monitoring of cargo storage 
temperature

– refrigerated container plug in/ plug  
off to the power supply

– put on/ put off portable generator 
Gen Set to a container

– veterinary and phytosanitary con-
trol

– change of temperature settings, etc.

– ensuring a needed temperature  
of cargo storage 

– regular monitoring of cargo dur-
ing storage

– veterinary and phytosanitary 
control, etc.

Logistics

– enabling to obtain detailed information by clients about the stage of cargo 
service  

– consulting, including calculation of customs duties, an optimized mat-
ching of maritime and land transport schedules

– distribution
– advertising
– certification and expertise
– cargo insurance
– formation of consignments
– vehicles hiring
– repair and service of reefer containers, trailers
– organization of multimodal transport
– documents execution, etc.

Source: own research.

The group of the basic services include first of all the operations of trans-
shipment and warehousing, as well as cargo transportation within the port. These 
services are present in all ports, and are necessary for the maintenance of cargo 
transportation process. An important feature of perishable reefer goods warehous-
ing is to create the necessary conditions for the storage of different types of reefer 
cargo according to customers’ requirements as well as ensure the set temperature 
and humidity conditions, or else achieve and maintain an optimal level of oxygen 
and recommended carbon dioxide concentration.

The additional services include the operations that are carried out with 
a cargo according to customer specification and can be provided not only for 
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perishable goods, but also other general cargo served on the considered terminals. 
These services include, for example, customs, weighing, palletizing etc.

The third group comprises the specific services that take into account the 
characteristics and specificity of perishable goods, for example, the need to plug 
in the container to the power supply, temperature control of cargo storage, veteri-
nary control, putting on portable Gen Set generator to the refrigerated container 
during its further transportation by road transport, etc. The implementation of 
these services is provided by specialized staff.

An analysis of the range (assortment) of services provided in the processing 
of perishable goods in seaports demonstrates that over the last 25 years the logis-
tics services group has developed intensively. This group of services includes 
insurance, distribution, freight forwarding, advertising, consulting, assistance in 
obtaining accompanying documents, etc. An increasing range in this group of 
services has been observed both in ports’ refrigerated warehouses and container 
terminals. This is supported by the construction of additional warehouses and 
logistics centers in ports or in their surrounding focusing specialized companies, 
which allow ports to carry out complex cargo service.

2. Problems of the seaport service development

Observing the development of services provided in seaports, it can be 
noticed that the ports of different regions of Europe have different service range 
and they are implemented at a different pace. This is justified because the market 
determines the need and generates the demand for services. The formation of the 
range of services is affected by several factors such as: the geographical position 
of a port regarding the main trade routes and national/international transport cor-
ridors, access to transport infrastructure, volume and variety of handled perish-
able goods and cargo transportation direction (import/export/transit), hinterland 
capacity, service prices, port’s ability to invest etc. and, above all, requirements 
of its customers. For example, a boundary veterinary control points in Portuguese 
ports are present only at 4 out of 6 container terminals, this being due to the fact 
that a significant part of the country’s perishable goods trade accounts both for 
the export of national fruit and vegetables and trade with EU countries.2 At the 
same time the ports offer the ability of refrigerated containers transportation to 

2 The veterinary control certificate should receive loads of animal origin imported to the EU.
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the hinterland using not only roads, but also railways, while in Poland almost 
all refrigerated containers are delivered to/from ports by road transport means 
(Kotowska 2014).

While improving both the quality of existing services and implementation 
of new ones, seaports are facing a number of challenges (Fig. 2).

Environment 

Challenges
of services 

development

Political

Organizational

Financial

– Customers, 
– Cargo and vehicles, 
– Foreign trade, 
– Country, 
– Technology, etc. 

Port

InfrastructuralTechnical and 
technological

Figure 2. Development challenges of services related to perishable goods in seaports
Source: own research.

One of the main challenges as regards the introduction of new services 
is related to the organizational activities of the port. Such problems include: 
bureaucracy, long-lasting decision making, difficult access to specialized compa-
nies, obstacles with information exchange between various participants involved 
in cargo handling in the port area, etc. The solution of these organizational issues 
is often supported by the implementation of information systems and technologies 
that improve and accelerate the processes of planning, realization and controlling 
the way of service performance thus contributing to the added value creation. It 
enables the integration not only of cargo service participants located in the port 
area, but also of port with external users (Pluciński 2013).

The international trade policy regarding the import, export or transit of 
goods, cooperation between neighboring countries, state support for domestic 
producers (e.g. fruit and meat products) influences ports turnover and, respec-
tively, the demand and range of services. For example, in the early 2014 the 
Russian embargo on foodstuffs from EU countries affected the decrease in han-
dling perishable goods in the ports of countries involved in the seaborne trade 
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in question. Such situations lead to the fact that some of the ports are not eager 
to invest in the service development because of un unstable situation, for fear of 
incurring the expense.

Ports’ technical and technological problems can result from their poor tech-
nical conditions and a low development level of the infrastructure and equipment 
for perishable goods maintenance. For example, a significant part of the Russian 
ports’ refrigerated warehouses was built in the 1960s, and now they do not meet 
modern standards. Therefore, the effective functioning of the existing refrigera-
tors which have not undergone modernization yet is very low, they are extremely 
energy-intensive and environmentally hazardous (Rikoshinskij 2011). In addition, 
some facilities demonstrate to be technically difficult as regards ensuring diffe-
rent temperature modes for various goods storage.

Moreover, the implementation of investments in services entails costs. Ports 
are not always in the position to finance investment projects from own sources as 
well as have frequent problems with accessing external financing. In such situa-
tions, ports try to encourage ports operators or private investors to join the ven-
ture and obtain funds from other sources. For example, the ports of the European 
Union actively strive to receive money from the specially dedicated Community 
funds for the development of infrastructure and technical equipment of terminals 
(Mańkowska 2014).

The investments carried out on container terminals and refrigerated ware-
houses can be related to the operational costs minimization, improvement of pro-
cesses realization and expansion of current business activity etc. However, the 
investment introduction often results in higher service prices. Analyzing the sam-
ple service prices placed in port tariffs available on official websites of the chosen 
container terminals it can be seen that the prices for  refrigerated containers main-
tenance are different depending on the size and location of the container terminal, 
service quality and operation time etc. (Table 2). For example, despite its high 
prices, the Hamburg seaport is frequently chosen by clients. Terminals often run 
an individual pricing policy regarding regular customers (shipping companies), 
furthermore, the price of port services is often regarded as an integral part of 
cargo transportation process (Pluciński 2013).
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Table 2. Prices for the 40-foot containers’ services according 
to the tariffs of selected container terminals

Service

Terminal, port, country
DCT,

Gdansk,
poland

Eurogate,
Hamburg,  
Germany

Tcb,
barcelona,

Spain

VCT 
Vladivostok, 

Russia��

Container overloading 
to/from ship [EUR ]

36 260 Import/export:
143;

Transit: 72

Export: 39;
Import: 102

Storage
[service days: EUR/day]

6–14: 8;
15–30: 10;
31–60: 20;
Next from 

61: 40

Import:
4–8: 105;
9–13: 210;
14–18: 315;

Next from 19: 
420.

Export:
4–11: 105;

Next from 12: 
210.

Transit:
4–11: 105;

Next from 12: 
210

Import/export:
6–7: 4;

8–14: 10;
15–21: 20;
22–28: 30;
29–42: 40;

Next from 43: 
80.

Transit:
15–28:4

Next from 29: 
10

8–14: 59;
15–25: 80;
Next from 

26: 99

Receiving and delivery of 
container by truck [EUR]

36 104 Import/export: 
56;

Transit: 15

44

Plug on/ plug off the 
container to power supply 
[EUR/ 2 operations]

17� 1 day: 127;
Next days: 101

51 51

Cooling and monitoring 
[EUR/ day]

26�

Change of temperature 
settings [EUR]

–��� 49,5 – –

Put on/ put off the GenSet 
generator [EUR/ day] 

17� – – –

Move for X-ray  
[EUR/ cont.] 

99� 429 – 134

Move for overview or 
inspection [EUR/ cont.]

99� 162
430 (to veteri-
nary authority)

31 203

Container weighing 78� – – 176
Filling or emptying con-
tainers, including  
the stowage [EUR/t]

12� – Non-pallet: 
20,5;

Pallet: 8

753  
(for a con-

tainer)
� – price increases on weekends and holidays
�� – prices submitted under currency exchange 1 USD = 0,883 EUR
��� – “–” means that service was not mentioned in analyzed tariff

Source: own research as based on DCT 2015, Eurogate 2015, TCB 2015, VCT 2015.
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Infrastructural port problems are associated mainly with the limited space in 
ports or adjacent area (e.g. the space needed for additional service introduction), 
lack of storage facilities, poor quality of infrastructure of port’s and access to 
hinterland, etc. In some ports (eg. Il’ichevsk, Szczecin) the storage area for refri-
gerated containers is far from the quay thus requiring moving the containers by 
the port platforms across the port territory. This infrastructure arrangement influ-
ences not only the container service time, but, primarily, the time of its discon-
nection from the power supply. In some ports (e.g. Odessa, Leixoes) there is 
a limited space for the refrigerated containers storage. Refrigerated containers are 
deployed in the 3–4 rows close to each other. As a result, in order to obtain the 
container from the lower tier, the execution of a number of additional loading and 
unloading operations related to the rearrangement of containers in higher tiers is 
needed. In addition, such a limited space contributes to emergencies with port 
machinery and containers damage (Filina-Dawidowicz, Postan 2013).

3. Actual directions of the service development 

The conducted analysis has showed that the main development directions of 
the seaport services specializing in maintenance of perishable goods include:

−	 improving the quality of cargo service, dealing with the reduction of ma-
intenance time and risk minimization of cargo damage within the port,

−	 expansion of services package (assortment), including development of 
logistics services group within the port and its immediate environment 
(the construction of warehouses and logistic centers near the port),

−	 comprehensive customer service.
The quality of ports’ services is significantly determined by the efficiency of 

information, material and financial resources flow, which in turn depends on the 
means and methods of the organization and management of individual processes 
executed in ports (Grzelakowski, Matczak 2006). Improving the perishable goods 
service quality processing is associated primarily with the port operation rates 
and an increase in the cargo safety level.3

The drive towards reducing the time of the port cargo service has been 
observed in almost all leading European ports. The time of the perishable goods 

3 The issue of cargo service quality includes: speed, mass, availability, reliability, secu-
rity in terms of trouble-free operation and the lack of damage to goods and transport means, etc.  
(Grzelakowski, Matczak 2006).
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processing in ports depends on various factors including the infrastructure loca-
tion, type and state of handling equipment, size of the serviced vessels and deliv-
ered cargo, efficiency of land transport, port mode, staff competences, weather 
conditions etc. In order to reduce the maintenance time ports invest primarily in 
handling equipment, expand their storage capacity, automate the processes of 
cargo movement within the terminals and improve related documents execution, 
analyze the delays in order to optimize the performing process for separate opera-
tion of goods service (e.g., Hamburg and Rotterdam). But the time of the cargo 
stay in port does not always depend solely on the port. It happens that customers 
do not want to collect the goods quickly, using the possibility of cargo temporary 
storage. Ports do their best to limit such situations by appropriately prepared tar-
iffs (Tab-le 2) that motivate freight owners and forwarders to  removing contain-
ers from the terminal faster.

The reduction of the perishable goods service time is also affected by a num-
ber of organizational decisions, including merge of several port operations, e.g. 
carrying out customs and veterinary control within a single process. This allows 
not only to accelerate the process, but also improve the quality of cargo service 
(e.g. decrease the time of container’s disconnection from the power supply, as 
well as container’s door opening).

In order to minimize the risk of perishable cargo quality loss within the port, 
the  refrigerated container must be permanently plugged in to the power supply, 
and the time of its disconnection should be as short as possible. The European 
ports are used to controlling the temperature inside the container every 4 hours. 
Some ports (e.g, German, Portuguese) invest in electronic systems enabling trans-
fer and registration of data concerning cargo storage temperature. This allows to 
execute the constant monitoring of temperature inside the container, and to react 
quickly and make appropriate decisions if any changes happen.

The expansion of the service range plays an important role in the port com-
petition. The ability to prepare a quickly refrigerated container so as to deploy  
new cargo (e.g. check the technical parameters of the refrigeration unit, cleaning 
and washing of container, precool to the required temperature) as well as help 
with documents and customs can be an essential argument for choosing a parti-
cular container terminal.4

4 For example, Hamburg seaport has wide offer for containers maintenance, including seal-
ing and resealing, labeling, outside cleaning, masking minor damages, visual documentation mak-
ing (provision of photographs) etc. (Eurogate 2015).
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Ports are systematically expanding the assortment of their services, and 
sometimes offer even modules/packages of services. Particular attention should 
be focused on the development of logistics services for perishable goods (Ta- 
ble 1). Some ports’ refrigerated warehouses orient their development towards 
advertising services and products distribution to a city nearby and its surroun-
dings. Moreover, among the logistics services, consulting, including the assi-
stance in planning goods deliveries, carrying out traffic and transportation costs 
calculations with the use of mathematical modeling methods has been growing 
in popularity. 

The implementation of the customer-integrated service in a seaport is part 
of this port’s promotional strategy considered to be a link within intermodal 
transport chains. It is associated with the requirements of market participants 
as regards complex service that enables them to deal with many transactions 
in one place (afforded by one operator). Creating a comprehensive package of 
logistics services depends on orders, i.e. the demand for certain services. This 
concept allows for arranging appropriate logistics processes in ports, improving 
the cooperation between different service providers, integrating and coordinating 
the physical movement of goods, information and funds. For these purposes the 
operator must possess a wide information network compatible with clients and 
other transport chain participants.

summary

The conducted research has shown that due to the forecasted growth of the 
perishable cargo transportation by maritime transport means seaports adapt to 
the incising cargo traffic. Apart from enhancing their handling capacity, intro-
ducing innovative handling and information technologies, ports undertake the 
investment activity so as to improve the quality and range of services (includ-
ing logistics services) for perishable goods in container terminals area and port 
refrigerated warehouses.

The implementation of the concept of the integrated logistics service is 
a promising development direction within ports specializing in the perishable 
reefer goods service. This approach facilitates the integration of the producers, 
suppliers and consumers in a single logistics system, the improvement and adap-
tation of seaport offers to the expectations of their customers as well as the adjust-
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ment of ports’ flexibility to market demands and the enrichment of the port offer 
with value-added services. Finally, all these activities enable strengthening and 
increasing seaports competitiveness level.
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KiERuNKi RozWoJu uSług EuRoPEJSKich PoRTóW moRSKich 
SPEcJALizuJĄcych SiĘ W oBSłudzE łAduNKóW  

SzyBKo PSuJĄcych SiĘ

Streszczenie

W artykule poruszono problematykę rozwoju usług świadczonych w portach mor-
skich, specjalizujących się w obsłudze ładunków szybko psujących się. Przedstawiono 
podstawowy zakres usług świadczonych w portach morskich, zaproponowano klasyfika-
cję usług przeprowadzanych w procesie obsługi ładunków szybko psujących się na tere-
nie terminali kontenerowych i chłodni portowych. Przeanalizowano problemy i główne 
kierunki rozwoju usług w europejskich portach morskich, obsługujących ładunki szybko 
psujące się. Przeprowadzone badania wykazały, że w ostatnich latach w tych portach 
obserwowany jest intensywny rozwój w grupie usług logistycznych, a porty morskie 
w celu podniesienia poziomu konkurencyjności podkreślają swoje przystosowanie do 
kompleksowej obsługi ładunków szybko psujących się.

Słowa kluczowe: port morski, usługi, logistyka, ładunki szybko psujące się
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Abstract

A traditional group of port industry plants which operate in seaports, including the 
biggest Polish seaports, is made up of the plants importing cheap raw materials by sea. 
With a direct access to sea transport they use the so-called “scale effect”. Since the com-
mencement of the system transformation in Poland these plants have been undergoing 
organizational, proprietary and functional alterations. One of the most important direc-
tions of these changes has been an increase in the importance of services in the functioning 
of the plants. What is manifest in the case of the fertilizer companies from Police, Gdańsk 
and Szczecin is that they have been developing their services in order to meet both their 
individual and external entities’ needs, although their industrial operations are still pre-
dominant. However, the remaining plants situated in the Polish seaports and analyzed in 
this article have changed their business activity from industrial operations to services. 
They have gradually abandoned production and replaced the handling which was carried 
out solely to meet their individual needs with the development of services provided to 
external customers and new merchandise. This process has been taking place in relation 
to the Baltchem, the Siarkopol Gdańsk and the formerly operational Huta Szczecin. It is  
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reasonable to predict that in the future the Polish port industry sector will exhibit growing 
tendencies towards the increasing importance of:

– services complimentary to industrial operations,
– services provided to external entities,
– situation in which external investors, primarily in the services sector, will oper-

ate on the port land which is not used by the ports in order to meet their indi-
vidual needs,

– replacing industrial operations with services. 

Keywords: port industry, port services, system transformation

Introduction

The industrial function is one of the most important economic functions of 
seaports. A traditional group of industry plants launching their operations in sea-
ports include plants importing raw materials whose weight is lost considerably 
in the course of a production process, which results in a certain cost reduction in 
relation to transport of ready-made goods. In such a case a seaport is regarded 
as a locality situated in the closest vicinity to the market which supplies cheap 
raw materials. If ready-made goods manufactured in these plants are exported by 
sea or purchased in a port or port town, transport cost savings are two-fold (Luks 
2009: 200). 

With the example of particular Polish seaports it is possible to observe chan-
ges taking place within this group of industrial entities. They include:

– transformations occurring within the framework of their industrial fun-
ction, 

– development of industrial operations performed with the aim of establis-
hing industrial and service complexes,

– discontinuation of industrial operations for the sake of services. 
It is the transformations mentioned in the last two points that the author 

addresses in this article.
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1. Theoretical aspects

The economic system transformation which Poland has been undergoing 
since the beginning of the 1990s involves permanent structural changes. What 
is defined as a structural change is the “conversion” of economies into more 
thriving sectors which, because of their high productivity level, stimulate their 
development and therefore contribute to modifications of the existing economic 
structures (Karpiński 2008: 6). These changes can be analyzed in relation to the 
entire Polish economy or its specific areas. 

What, for the most part, shaped the directions of the transformation taking 
place in the Polish economy was the so-called tri-sectoral theory, popularized 
in the 1980s and 1990s. According to this theory, an economic development is 
viewed in the context of changes occurring in three main sectors of economy. 
The subsequent approaches to structural analyses aimed at increasing the level of 
study disaggregation and achieving a level of more detailed information (Kołow-
ski, Wysocki 2012). According to M. Klamut, the structural changes taking place 
in economy are so complex that they should be studied in the increasingly disag-
gregated arrangements (Klamut 1996).

Apart from the considerations made in relation to the inter-sectoral or inter-
branch arrangements structural changes can be studied within the inside-branch 
arrangement (see example Pluciński 2013: 157 et seq.). Such an arrangement, 
studied here in detail, is the transformation of the port industry plants situated in 
the areas belonging to the biggest Polish seaports. This transformation involves 
developing services regarded as operations accompanying industrial operations 
or even replacing industrial operations with services.

2. case study

grupa Azoty zakłady chemiczne „Police” SA

Grupa Azoty Zakłady Chemiczne „Police” SA (formerly known as Zakłady 
Chemiczne „Police”) is the top company both within the Polish and internatio-
nal chemical market as well as a leader in the sector of artificial fertilizers and 
titanium white (Grupa Azoty 2015). It is also the only example of an industrial 
plant in Poland having an entire seaport under its management. With regard to the 
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volume of annual handling, the port of Police comes as the fifth seaport in Poland 
(Mańkowska 2010:179–189).

The port operations in Police are performed at three terminals including: 
„Morski”, „Barkowy” and „Mijanka” (Kotowska, Mańkowska, Pluciński 2009). 
Until now the transport function in this port has been mainly fulfilled for the pur-
pose of the local chemical plants. The port of Police has specialized in handling 
bulk cargo including phosphorites, apatites, ilmenite ore, sylvinite, fertilizers, 
ammonia and sulphuric acid. So far the operations performed for external custo-
mers have been troubled by the priority of handling the local chemical plants. 

There are two separated handling stations operating at the „Morski” 
terminal:

– one for unloading phosphate raw materials where craft of up to 215 m in 
length (31 m in width) with a draught of up to 9.15 m can moor,

– and another one for loading fertilizers where craft of up to 200 m  
in length (31 m in width) with a draught of up to 9.15 m can moor. 

At the “Bankowy” terminal where sylvinite, ilmenite and slag are unloaded 
and fertilizers loaded it is possible to handle vessels of up to 120 m in length with 
a maximum draught of 3.7 m. At the “Mijanka” terminal where ammonia and 
sulphuric acid are loaded vessels of up to 140 m in length with a draught of 8.7 m 
are handled (Jarmarczysk, Rzempała 2014). 

Since the beginning of 2005 a company called Police Port Authority has 
been managing the port of Police. By fulfilling one of its most important statutory 
tasks ZMPP has initiated the production of a document including the directions of 
the development of the port of Police by 2020 (2006). The mission of the Police 
port as formulated in “Strategia rozwoju morskiego portu Police w latach 2006–
2020” (“The Strategy for the Development of the Seaport of Police from 2006 to 
2020”), clearly indicates the direction of the functional and spatial transformation 
of the port. According to this mission, the port of Police is supposed to reach and 
maintain the position of a modern, versatile and reliable seaport which provides 
efficient, fast and trusty services for means of transport and merchandise as well as 
play a role of an efficient link in the logistic transport chain and a stimulant of the 
development of the local entrepreneurship. The key tasks identified in this docu-
ment also emphasize the necessity to extend the existing services range towards 
handling cargo (dry and liquid bulk cargo as well as general cargo) which has 
never been existent in the port of Police (Zarzecki 2006). The investment actions 
included in “A Strategy…” have been divided into 3 stages. The first in the plan 
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is the fulfillment of the investment in the area located to the north of the “Morski” 
terminal as well as the construction of the roads and railway infrastructure lead-
ing to the “Morski” terminal. The main investment at stage 2 is supposed to be the 
development of 30 ha of land to the south of the existing “Morski” terminal and at 
stage 3 – the fulfillment of the investment in the area adjacent to the “Barkowy” 
terminal. Apart from the investments made by the local chemical plants it is also 
external customers who are supposed to play a key role in fulfilling the provisions 
of “A Strategy…”. Because of this approach, the port of Police stands a chance of 
transforming from a factory port into a full access port. 

The study entitled “The Determinants and Directions Towards Activation of 
the Port Area Situated to the North of the Morski Terminal at the Port of Police” 
(Kotowska, Mańkowska, Pluciński 2009) is devoted to the subject of developing 
the area of the port of Police whose preparation for new investments is the best. 
What is new in relation to the deliberations included in the previously mentioned 
document is an in-depth analysis of the models of investment in the port infra-
structure which are commonly applied worldwide. The deliberations are finished 
with a formulation of actions desired by the Police Port Authority, leading to 
providing a competitive product and services range for potential investors. 

The role of port operations will also be of greater importance in the context 
of the development plans of the chemical conglomerate plants in Police. In 2019 
a new propylene plant is supposed to be set up in Police. Its annual output capa-
city will be at the level of 400 thousand tonnes. It is intended in the project, with 
a value of PLN 1.7 billion, to construct an installation for propylene production, 
build an energy block as well as extend the port of Police with a terminal for 
liquid chemicals. LPG for production will be supplied by sea, but ready-made 
products will be transported to the customers by ship and barge. According to the 
investor’s estimates, approximately 60% of the production will be for export or 
used in subsequent installations. The remaining volume will be sold within Grupa 
Azoty, including the plant in Kędzierzyn whose whole demand for propylene will 
be then met. 

The most important determinants, which will influence the development  
of the operations performed by the port of Police, include the fulfillment of:

– project aimed at deepening the Świnoujście waterway down to 12.5 m, 
– investments aimed at providing Odrzańska Droga Wodna (the Oder Water-

way) with the parameters of at least the third navigational class within the 
entirety of its course (ultimately, at least the fourth navigational class). 
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The deepened waterway will allow to accept bigger craft, which – as rou-
ghly estimated – will allow to increase particular deliveries by 4,000–8,000 ton-
nes and decrease the fees by 1.5–3 USD (Jarmarczysk, Rzempała 2014). This 
will certainly result in a bigger interest in the port of Police by potential cargo 
administrators and investors. Even if the investments in the road and railway 
infrastructure at the “Morski” terminal1 planned in “A Strategy…” are not ful-
filled, the navigational Odrzańska Droga Wodna will allow to provide efficient 
drop-off/pick up of cargo from/to the port of Police at the side of the supply base. 
In order to quicken the process of opening the port of Police to external investors, 
who are primarily connected with the services sector, a huge role can be also 
played by construction of the west ring road together with the Police – Święta 
crossing which has been planned for years.  

The remaining examples: gdańskie zakłady Nawozów fosforowych 
‘fosfory” sp. z o.o., fosfan SA, Baltchem SA, Siarkopol gdańsk SA, huta 
Szczecin SA

Within its own land a Gdańsk-based fertilizer company called “Fosfory” 
combines the tasks of a managing entity and a commercial entity aiming at profit 
maximization. The company has a wharf called “Chemików” (240 m in length 
with a maximum draught of 10.2 m) and another one called “Chemików Nowe” 
(130 m in length with a maximum draught of 7.8 m). It also makes use of the 
“Przemysłowe” wharf which belongs to the Gdańsk Port Authority (205 m in 
length with a maximum draught of 7.05 m) (Fosfory 2015). “Fosfory” does not 
run their handling and storage operations independently. Its wharves together 
with the handling equipment are leased out to a handling company “Chemiki”. 
It also used their location within the port of Gdańsk for providing forwarding 
services and arranging handling and storage services mainly for other chemical 
industry plants situated on the mainland. The handling and storage operations are 
performed on the basis of the terminals dedicated to liquid cargo (molasses, lye, 
sulphuric acid, phosphoric acid) as well as dry cargo (fertilizers and soda ash) 
(Zakłady Nawozowe Fosfory 2013). 

A similar strategy in relation to its own commercial activity, i.e. extension 
of its primary industrial activity with the services performed for external custo-

1 The potential demand for water transport services in relation to the port of Police includes 
260,000 tonnes/year of Silesian coal and 170,000 tonnes of the chemical products from Grupa 
Azoty Zakładów Azotowych Kędzierzyn – Koźle SA which are now sent by sea via the port of 
Szczecin (Jarmarczysk, Rzempała 2014).
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mers, has been adopted by “Fosfan” – a producer of agricultural fertilizers with 
its premises in the area belonging to the port of Szczecin. The company promotes 
handling and storage, which was only performed to meet its individual needs in 
the past, under the name “Port nad Odrą”. The “Port nad Odrą”complex includes 
a concrete wharf which is 246 m in length, with a permissible draught of 5.8 m 
and a dolphin wharf which is 185 m in length. Until recently, the first wharf was 
able to handle craft with maximum 3,000 DWT. After the modernization com-
pleted in 2015 Fosfan will be able to increase the depth by the concrete wharf to  
7.5 m. This will make it possible to unload craft with 8,000–10,000 DWT.

Apart from the handling performed for sea craft, Fosfan also uses the han-
dling wharves for handling river barges. Apart from handling and storage servi-
ces dedicated mainly to loose and liquid chemical cargo as well as aggregates, 
Fosfan makes it possible for external investors to be involved in development of 
a handling and storage potential for loose and liquid chemical cargo (Zakłady 
Nawozowe Fosfan 2013). 

Before 1998 another Szczecin-based company, the Baltchem, was a paint 
manufacturer for the shipyard industry. From the beginning of the 1970s in the 
twentieth century to the mid-1980s it also produced coal and coke tar. Until 2008 
it also refined vegetable oils used for industrial purposes. The privatization of the 
most important paint manufacturers in Poland and its redirection towards foreign 
markets supplying resin for paint production urged the Baltchem to:

– discontinue its industrial activity with the aim of extending its transport 
function with handling external entities,

– give access for external entities to the vacant land for terminal invest-
ments (for example, an investment of a Scandinavian company, Nynass, 
in the port of Szczecin),  

what was necessary for fulfilling a new strategy is the development of the then 
port potential encompassing both the port of Szczecin and Świnoujście. 

The Baltchem port terminals are situated in (Baltchem 2015):
– Szczecin, at Kujota St. – with an area covering 41,519 m2; it has its own 

handling and stopping wharf which is 330 m long in total, with a ma-
ximum draught of 6.5 m; petroleum products, methanol, ethanol, raw 
vegetable oils and other liquid products are handled within its area,

– Szczecin, at Górnośląska St. – with an area covering 35,309 m2 where 
8,000 2 is on a 25-year lease agreement signed with the NYNAS compa-
ny whose area of business is asphalt distribution; there is no possibility 
for craft to moor directly at the wharf,
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– Świnoujście, at Karsiborska St. – covering an area of 107,417 m2; it has 
a handling wharf which is 272 m long in total and equipped with 2 hand-
ling stations for tankers and barges; it can handle craft with a maximum 
draught of 8.5 m; the terminal has 11 underground tanks with a maximum 
volume of 72,200 m3. 

It is assumed at the Baltchem that the fulfillment of new investments will be car-
ried out on the basis of the long-term agreements signed with customers for handling 
and storage services related to a specified cargo group (Baltchem 2013). As regards 
the area at Górnośląska St., the Szczecin Baltchem is interested in the cooperation 
with external investors who would carry out their investments in that area.

in 2015 the baltchem won a competition for leasing and buying out (optio-
nally) the inland port of Kędzierzyn-Koźle. The investment has been divided into 
stages. First, a liquid bulk cargo terminal together with the infrastructure for rail 
and road tanks as well as inland shipping will be constructed. Then, a container 
terminal as well as loose cargo terminal will be built. 

Before the 2010s the operations performed by Siarkopol Gdańsk which con-
ducts its business in the area of 52 ha within the land belonging to the port of 
Gdańsk were also in relation to the fulfillment of the industrial function (liquid 
sulphur granulation). What was complementary to this function is the fulfillment 
of the transport function related to handling cargo on the mainland and the storing 
of sulphur transported from the Polish mines. Due to no direct access of the area 
where the Siarkopol Gdańsk operates to the port wharf the handling of services 
on the water is provided by Siark-Port (a wharf of 275 m in length with a maxi-
mum draught of 10.2 m). What put an end to the sulphur mining industry is the 
market captured with a great amount of much cheaper residual sulphur coming 
from the crude oil and natural gas desulphurization. For the Siarkopol Gdańsk, 
which for decades was the main sulphur exporter from Poland and at the same 
time an entity which dealt with granulation of sulphur brought in a liquid state 
from the Polish mines, the sulphur granulation which had started in the mines 
also brought about an unfavourable change. If we add that sulphur mining in the 
Polish mines is scaled down practically to a level of the domestic demand made 
primarily by the chemical industry plants, the functional transformation of the 
Siarkopol Gdańsk has turned out to be necessary. The new determinants have 
forced the company to perform actions with the aim of:
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– abandoning its industrial operations in relation to sulphur granulation 
(January 2005),

– diversifying handling services, 
making external entities interested in launching their business operations in its 
area (Siarkopol Gdańsk and Siark-Port 2013).

In the course of the functional diversification programme the Siarkopol 
Gdańsk developed its capacity to store sulphur and other liquid products as well. 
As a result, the following specialized terminals have been constructed in the area 
of the company (Siarkopol Gdańsk, 2015):

– handling and storage terminal for sugar beet or sugar cane molasses, in-
terchangeably,

– handling and storage terminal for “heavy” burning oil,
– handling and storage terminal for “light” burning oil,
– handling terminal for vegetable oils in import,
– handling installation for base oils in a direct relation.
Additionally, in response to the expectations held by the market partners 

since 2012 the company has been providing the handling carried out by way of 
intermodal means of transport, including flexi-tanks and flexi-bags.

By the late 19th century the Huta Szczecin had a direct access to sea trans-
port in the port and industrial area located in the district of Stołczyn in the north 
part of the port of Szczecin. The plant with an annual output at a level of 200,000 
tonnes specialized in producing a wide range of pig iron varieties for the purpose 
of the foundry. As a result of the unsuccessful attempts to reactivate its production 
operations, in 2008, the plant’s last owner, the Kronospan company, was forced to 
liquidate its industrial activity. 

The revitalization of this part of Szczecin port has been carried out similarly 
to what happened in the case of the Baltchem and the Siarkopol, i.e. by way of 
stimulating its transport function and was related to the development of the follo-
wing parts of the port of Szczecin (Krono-Chem 2013): 

– terminal dedicated to handling liquid raw materials for the needs of Kro-
nospan concern,

– public terminal, which handles cargo for external contractors, speciali-
zing in handling iron ore for the consignees in Poland and abroad and 
other dry bulk cargo including coal and chemical merchandise. 

At the moment the port operations in the area belonging to the former Huta 
Szczecin are carried out by the company Alfa Terminal Szczecin Ltd. The com-
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pany has a wharf which is 421,90 m long with a maximum draught of 8 m as well 
as the rail and road infrastructure. 

The public nature of the Alfa Terminal Szczecin is primarily manifested in 
its openness to provide the handling and storage as well as manipulative services 
in relation to the merchandise of entities different to the Kronospan concern, 
performed under the “Bulk Cargo Handling Base”. 

summary

Bearing in mind the results of the analyses, a number of the most 
tangible conclusions can be formulated.
1. The industrial function has played a huge role in the development of the 2nd 

generation seaports. In the subsequent stages of their development this func-
tion can be developed, thus positively influencing the municipal and regional 
environment of the seaports, the environment of the most important Polish 
seaports included.

2. However, at the same time the tendencies towards increasing the importance 
of services, complimentary to the primary operations of port industry plants, 
will grow.

3. If the handling and storage potential is not fully exploited in order to meet 
the individual needs of particular entities, they will provide such services to 
external entities. The operations performed for external entities can become 
an important component of the strategy for diversifying the operations of 
particular industrial entities. 

4. The industrial plants with a substantial land reserve will also try to attract in-
vestors interested in launching their business operations, which are primarily 
services, on the port land. 

5. In the case of the examples as analyzed in this article, including the Baltchem 
– a Szczecin-based company – and the Siarkopol Gdańsk, the services pro-
vided for external entities will be developed and at the same time their indus-
trial operations will be discontinued.  

6. By making its decision to lease out and develop its port land in Kędzierzyn 
Koźle, the Baltchem has set a new direction in the development of services 
provided by the former port industry plants, i.e. the handling and storage ser-
vices provided in the supply base of seaports. 
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TRANSfoRmAcJA zAKłAdóW PRzEmySłu PoRToWEgo  
W KiERuNKu WzRoSTu zNAczENiA dziAłALNoŚci uSługoWEJ. 

STudium PRzyPAdKóW 

Streszczenie

Tradycyjna grupę zakładów przemysłu portowego, funkcjonujących w portach 
morskich, w tym w największych portach morskich Polski, stanowią zakłady importujące 
drogą morską tanie surowce do produkcji. Mając bezpośredni dostęp do transportu mor-
skiego, wykorzystują one tzw. efekt skali. Zakłady te w okresie po rozpoczęciu w Pol-
sce transformacji systemowej przechodziły przeobrażenia organizacyjno-własnościowe 
i funkcjonalne. Jednym z najważniejszych kierunków tych przekształceń był wzrost 
znaczenia działalności usługowej w funkcjonowaniu tych zakładów. O ile w przypadku 
zakładów nawozowych z Polic, Gdańska i Szczecina można zaobserwować rozwój dzia-
łalności usługowej, realizowanej zarówno na własne potrzeby, jak i na rzecz podmiotów 
zewnętrznych, przy jednak nadal dominującej działalności przemysłowej, w przypadku 
pozostałych analizowanych w artykule zakładów przemysłowych ulokowanych w pol-
skich portach morskich, doszło do zmiany profilu realizowanej działalności gospodar-
czej z przemysłowego na typowo usługowy. Stopniowo rezygnowały one z prowadzenia 
działalności produkcyjnej, a w miejsce przeładunków realizowanych jedynie na własne 
potrzeby rozwinięto działalność usługową na rzecz klientów zewnętrznych i nowych 
ładunków. Proces ten objął Baltchem, Siarkopol Gdańsk oraz dawną Hutę Szczecin. 
Należy przewidywać, iż w przyszłości w polskim sektorze przemysłu portowego będą się 
umacniały tendencje do wzrostu znaczenia:

– działalności usługowej jako działalności komplementarnej w stosunku działal-
ności przemysłowej,

– działalności usługowej realizowanej na rzecz podmiotów zewnętrznych,
– zjawiska lokowania inwestorów zewnętrznych (głównie z sektora usług) na nie-

wykorzystywanych na własne potrzeby terenach portowych,
– zastępowania działalności przemysłowej działalnością usługową. 

Słowa kluczowe: przemysł portowy, usługi portowe, transformacja systemowa
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Abstract

Inland waterways play an important role in the transport system of the country 
because of their ability to provide large volumes of traffic at low cost. The port charges 
are an important source of financial resources for the infrastructure development of inland 
waterways and river ports. The most optimal port charge rate can be determined only by 
appropriate economic and mathematical models. Such models are built and investigated 
first in general form, then the necessary condition of port charge rate optimality is found. 
This optimal rate is a fixed point of continuous mapping, which translates non-empty 
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related amounts of ship calls and financial results are analytically determined. It makes 
possible to choose the adequate for real data type of dependence and determine its para-
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meters by methods of mathematical statistics, then substitute these values into the appro-
priate formulas to obtain optimal values of port charges. This approach can be used to 
facilitate the development of inland waterways.

Keywords: rates of port charges, internal waterways, inland ports, optimization

Introduction 

Inland waterways play an important role in the transport system of the coun-
try because of their ability to provide large volumes of traffic at low cost. For the 
maintenance of inland waterways and river ports in good condition appropriate 
financial resources are required, an important source of which are port charges. 
It is clear that between the magnitude of the rates of port charges and the num-
ber of ship calls an inverse relationship exists, i.e. while increasing these rates, 
the corresponding number of ship calls is reduced. The financial income will be 
missing for either a zero rate of port charges or too high, because of the absence 
of ship calls. So the best port charge rate is determined, as always, somewhere in 
between, and can only be so done by the appropriate economic and mathematical 
models.

The theory and methodology of building transport systems are studied by 
Gorev (2010), and Beliy, Kokaev, Popov (2002). The interactions of different 
types of transport are investigated by Mahamadov (1982) and Pravdin, Negrey, 
Podkopayeva (1989). The issue of inland waterway transport is covered by 
Blank, Mytayshvyly, Lehostaev (1983). Smehov (1998), and Ortuzar, Willumsen 
(2008) have built the mathematical models of transport systems that enable the 
formalized description of their activities. The improvement of port tariffs and 
interactions with ports customers are researched by Shulpyn, Mynenko (2001) 
and Makushev (2001). Kholodenko (2001) has performed the optimization of 
port tariffs for different costs of port services and port tariffs competitors.

However, the existing publications do not consider different possible situa-
tions when the rate of the increase in port charges has reduced the number of calls 
as linear or faster or slower (relevant functions are linear, convex up or down). 

The purpose of this article is to optimize the rates of port charges on inland 
waterways in various fundamental types of the number of ship calls from these 
rates by constructing and analyzing appropriate mathematical models.
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1. general economic and mathematical model of the rate of the port charge 
optimization 

In order to build the model let us assume the following notations: 
n ‒ number of ship calls; 
P ‒ rate of port charges for ship calls; 
z ‒ average costs of the port service for ship calls; 
F ‒ profit or loss as the difference between the port charges and the costs 

of port service for ship calls, i.e. the financial result produced by multi-
plying the difference between the average P ‒ z port charges and the 
costs of port service for one vessel ship calls to the number n.

( )( ) ( ( )) ( ) max.
P

F P P z n P n P= − ⋅ →

To find the best rate of port charges we take the first derivative and equate it to zero:

( )( ( )) ( ) (1 ),p p n pF n P z n P n P z n′ ′ ′ ′= ⋅ − + ⋅ − ⋅  from here:

( ( )) ( ) ( 1 / )n pP z n P n P z n′ ′= + ⋅ −
                         

(1)

i.e. an optimal rate consists of the cost and specific summand proportional to opti-
mal number of ship calls. The positiveness of this summand corresponds to the 
economic sense and is provided with the logical conditions  

            

 (the cost does  
not decrease with the increasing amount of work, from a certain amount) and 
              (the demand decreases with the rate growth).

Thus, the optimal rate is the fixed point of continuous mapping (1), which trans-
lates the non-empty compact convex set                                                                  in 
itself. Under these conditions, this fixed point exists, according to the Brauer 
theorem (Nikaido 1968).

The second derivative is negative:

PPF ′′ = ( ) (2 2 ( ) ) 0,pp pp p n p nn p
p

n PF n n z n n P z n
n

′′ ′′ ′ ′ ′ ′′ ′= − ⋅ + ⋅ − ⋅ ⋅ − ⋅ ⋅ <
′

0nz′ ≥

0pn′ <

[0; ( (0)) (0) ( (0) 1 / (0))]n pz n n z n′ ′+ ⋅ −
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under the additional logical conditions                   (the cost function is convex 
down on the number of ship calls) and                     (the demand function is convex 
up on the rate of port charges), so the found optimum rate is exactly maximizing 
profits.

The view of the dependencies profit as regards the rate of port charges for 
different values of the port cost (and for these values of competitors’ rates) is 
shown in Figure 1. 

P

H

Profit F

High cost Low cost 

 Ratee

Figure 1. Optimization of port charge rates by the criterion of maximum profit at diffe-
rent costs

Source: own research.

With a low cost, a port can afford to set low rates of interest to customers, 
with the highest revenue port. With the increasing cost, a port is forced to raise its 
rates (but on a smaller scale than the cost increases, i.e. the rate of the profit falls) 
under the reduced customer demand, therefore, the best rates are increasing and 
the maximum possible profit is decreasing. However, if a port does not increase 
its rates it will be even worse because of it.

The view of the dependencies profit as regards the port charge rates for 
different competitor rates (and for these values of ports’ cost) is shown in Figu- 
re 2. With the high rates of competitors, a port can also set high enough profitable 

0nnz′′ ≥
0ppn′′ <
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rates so as to be relatively attractive also for customers; and with the highest port 
revenue. With the decreasing competitor rates, a port also has to lower its rates 
(i.e. the rate of the profit falls), so as not to lose customers, therefore, the best 
rates and the highest possible as regards the profit fall. However, if a port does not 
lower its rates, it will be even worse for this port.

P

Low c

Profit

competitorss rates High comp

Rate

etitors rates

e

s

Figure 2. Optimization of port charge rates by the criterion of maximum profit at diffe-
rent competitors rates

Source: own research.

Finally, let us try to demonstrate the impact of both factors ‒ the cost and 
competitors rates ‒ so as to optimize the port charge rates for one chart (Figure 3). 
Four bunches of curves correspond to different values of cost (the higher a bunch 
is situated ‒ the less value of cost it corresponds to, the lower the best value of 
the rates is).

In turn, the three curves in each bunch correspond to the different values 
of the competitor rates (in each bunch situated above the rest there is a fat curve 
corresponding to the higher value of the competitor rates, for which the optimal 
port rate is higher). Only with the high cost (the lowest bunch) and low own rates 
(even as regards cost), the high competitors’ rates do not lead to higher profits, 
the port fat curve appears below the others.
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Rate 

Profit 

Figure 3. Optimization of port charge rates by the criterion of maximum profit at diffe-
rent costs and competitors rates

Source: own research.

It is clear that with the growing rates of port charges, P number of ship calls 
n to shrink (otherwise there would be an indefinite increase in this rate ‒ and 
a corresponding increase in the financial income), but this reduction may occur at 
different rates ‒ evenly (linearly), rapidly (the number of ship calls as a function 
of the port charge rates convex upwards) and delayed (the corresponding function 
is convex down).

Let us set that:  
a > 0 ‒ the maximum possible number of ship calls; 
b > 0 ‒ reducing the number of ship calls by the unit growth of port  

 charges; 
and consistently consider these three possible situations.
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2. Linear reduction of ship calls n with increasing rates of port charges P 

In the simplest case of the linear reduction of ship calls, the number of the ship 
calls n dependence of the rate of the port charges P will appear as follows (Figu- 
re 4)

n = a – b ∙ P                                                 (2)

The positive value of the ship calls number n provided with the condition 
P < a/b.
We pose the problem of maximizing the financial results of port charges:

                      
( ) ( )( ) max

P
F P z n P z a b P= − = − − ⋅ →

                 
(3)Pose thee problem oof maximizing financiaal results of port chargees

Figure 4. Linear dependence of the ship calls number n from the rates of the port  
charges P

Source: own research.

For its analytical solution, we equate to zero the first derivative:

2 0,pF a bP bz′ = − + =
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here we find the optimal value rates of the port charges:

          
�

2 2 2
a z a bzP z
b b

−
= + = +

                                 
(4)

which covers the cost of the port services z and provides a certain financial income  
(a – bz > 0 because z < a/b) on each of the ship calls (and the highest possible 
financial revenues from all ship calls, considering their number).

It is easy to see that                       i.e. the optimal bid port charge is in the 
right half of the entire interval of the allowed values                (Figure 4), shifting 
to the right from the middle of this interval a/2b to a half of the port cost z/2 .

Substituting (4) into (2), we obtain the optimal number of ship calls:

�

2
a bzn −

=
                                                 

(5)

Substituting (4) and (5) into (3), we determine the optimal financial result of the 
port charges:

2
� ( )

4
a bzF

b
−

=
                                             

(6)

3. Accelerated reduction of the ship calls n with the increasing rates of the 
port charges P 

In order to analyze the problem of the accelerated reduction of ship calls 
considering the increasing rates of the port charges, the simplest function describ-
ing this case is quadratic (Figure 5):

n = a – b ∙ P2                                                                                        (7)

� ; ,
2
a aP
b b

 =∈ 
 

0; a
b
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Figure 5. Convex up dependence of the ship calls number n from the rates of the port 
charges P

Source: own research.

The positive value of the ship calls number n provided with the condition:               

The problem of maximizing financial results of the port charges takes the follo-

wing form:

2( ) ( )( ) max
p

F P z n P z a b P= − = − − ⋅ → max
P                       

(8)

For its analytical solution, we equate to zero the first derivative:

23 2 0,pF a bP bzP′ = − + =

here we find the optimal value rates of the port charges:

2

�
3 2

3

az z
bP z

+ −
= +

                                      
(9)

.aP
b

<
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which covers the cost of the port services z and provides a certain financial income  

(                               because  az
b

<  )  of each of the ship calls (and the highest 

possible financial revenues from all ship calls, considering their number).
Substituting (9) into (7), the optimal number of ship calls is obtained:

2

�

6 2 3

9

aa bz z z
b

n

 
− + + 

 =
                                 

(10)

Substituting (9) and (10) into (8), the optimal financial result of the port charges 
is determined:

2 3 2 2

�
6 3 18 2 2 3

27

a aa z az bz bz z
b bF

⋅ + − + + ⋅ +
=

           
(11)

4. Slow reduction of the ship calls n with the increasing rates of the port  
charges P

To analyze the problem of the slow reduction of ship calls considering the 
increasing rates of the port charges, the simplest function describing this case 
contains the square root (Figure 6):

n a b P= − ⋅                                           (12)

The positive value of the ship calls number n is provided with the 
condition:

2

.aP
b

 <  
 

2 3 2 0az z
b

+ − >
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Figure 6. Convex down dependence of the ship calls number n from the rates of the port 
charges P

Source: own research.

The problem of maximizing financial results of the port charges takes the 
following form:

                
( ) ( )( ) max

p
F P z n P z a b P= − = − − ⋅ → max

P            
(13)

For its analytical solution, we equate to zero the first derivative:

3 0,
2 2p

bzF a b P
P

′ = − + =

here we find the optimal value rates of the port charges:

2 2
2 3, 3 2 0, ,

3
a a b zP y by ay bz y

b
+ +

= − − = =

 

2
2 2 2

�
2

( 3 ) 9
9

a a b z b z
P z

b
+ + −

= +
                                

(14)
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which covers the cost of the port services z and provides a certain financial  

income (                                           because                    of each of the ship calls   
(and the highest possible financial revenues from all ship calls, considering their 
number).

Substituting (14) into (12), the optimal number of ship calls is obtained:

2 2
� 2 3

3
a a b zn − +

=
                                     

(15)

Substituting (14) and (15) into (13), the optimal financial result of the port char-
ges is determined:

3 2 2 2 2 2 2 2
�

2

2 2 3 18 6 3
27

a a a b z ab z b z a b zF
b

+ + − + +
=

        
(16)

summary

Thus, inland waterways play an important role in the transport system of 
a country because of their ability to provide large volumes of traffic at low cost. 
The port charges are an important financial resource for the maintenance of 
inland waterways and river ports in good condition. The best port charge rate 
can be determined only by appropriate economic and mathematical models. Such 
models are built and investigated first in general form, where the necessary con-
dition of the port charge rate optimality is found. This optimal rate is a fixed point 
of continuous mapping, which translates the non-empty compact convex set in 
itself. The optimizations of port charge rates by the criterion of maximum profit 
at different costs and competitors rates are shown on the corresponding visual 
charts of dependencies. 

The models of the port charge rate optimization on internal waterways under 
three various possible principal kinds (linear, convex up, convex down) of the 
dependence of ship calls on these rates have also been built. The relevant optimal 

( )22 2 23 9 0a a b z b z+ + − >
2

)az
b

 <  
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values of the port charge rates and the related amounts of ship calls and financial 
results have been analytically determined. This enables choosing an adequate 
for real data type of dependence and determining its parameters by way of ma-
thematical statistics, then substitute these values into the appropriate formulas to 
obtain the optimal values of port charges to facilitate the development of inland 
waterways.
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oPTymALizAcJA STAWEK oPłAT PoRToWych 
NA dRogAch WodNych ŚRódLĄdoWych

Streszczenie

Żegluga śródlądowa odgrywa istotną rolę w systemie transportu kraju ze względu 
jej zdolność do obsługi wysokich wolumenów ładunków przy niskich kosztach. Opłaty 
portowe są ważnym źródłem środków finansowych potrzebnych do rozwoju infrastruk-
tury śródlądowych dróg wodnych i portów rzecznych. Najbardziej optymalne stawki 
opłat portowych mogą być określone tylko poprzez odpowiednie modele matematyczne 
i ekonomiczne. Takie modele są budowane i badane najpierw w formie ogólnej, kiedy to 
określany jest warunek konieczny optymalności stawki opłat portowych. 

Optymalizację stawek opłat portowych w uwzględnieniem kryterium maksymal-
nego zysku przy różnych wielkościach kosztów i stawek konkurentów przedstawiono na 
odpowiednich wykresach. Zbudowane zostały modele optymalizacji stawek opłat porto-
wych w żegludze śródlądowej dla trzech różnych możliwych głównych rodzajów zależ-
ności zawinięć statków od tych stawek (liniowa, wypukła, wklęsła). Optymalne wartości 
stawek opłat portowych powiązanych z ilością zawinięć statków oraz wynikami finan-
sowymi ustalono analitycznie. Daje to możliwość wyboru odpowiedniego typu zależ-
ności dla rzeczywistych danych i określenia ich parametrów z wykorzystaniem metod 
statystycznych, a następnie podstawienia tych wartości do odpowiednich wzorów w celu 
uzyskania optymalnych wartości opłat portowych. Podejście to może być wykorzystane 
do wsparcia rozwój żeglugi śródlądowej.

Słowa kluczowe: stawki opłat portowych, żegluga śródlądowa, porty śródlądowe, 
optymalizacja
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Abstract

Apart from maritime transport, air transport is the main transport branch suppor-
ting the international merchandise trade, especially on the long-range distance. Air cargo 
represents 0,25% to 1% of the weight of all international cargo. At the same time, air 
freight transport is responsible for approximately 13% to 35% of the total value of global 
trade and its share is rising. 

Compared to the alternative modes of transport, this transport branch has a margi-
nal importance in handling the Polish foreign trade. In terms of weight, air transport is 
responsible for less than 0,1% of the total volume of the Polish foreign trade in exports 
and imports (according to the data for 2013). As regards value, its share is increasing to 
nearly 4%. However, over the past few years there has been a noticeably steady growth in 
the international air cargo from/to Poland.

This article aims at determining the importance and identifying the development 
barriers of air transport in handling the Polish foreign trade. 
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Introduction

When it comes to the operation of foreign trade, transport is subject to 
continuous pressure resulting from the demand for its effectiveness, in par-
ticular as regards transport costs, speed, safety, and other factors considered 
competitiveness-critical.

The literature on the subject (e.g. Neider 2012; Hummels 2007) has shown 
that, on the average, 23% worth of the world trade eventuates from the trade 
exchange between countries sharing the land border. This proportion increases to 
50% in the case of countries separated from one another by the distance amount-
ing to no less than 3,000 kilometers, whereas for the countries – partners partici-
pating in the economic blocks such as e.g. European Union, it can heave to as 
much as 25–35% (Hummels 2007).

The participation of individual transport modes in servicing the international 
exchange is diversified and determined by a number of factors. Apart from cost 
and time, the following factors are considered critical:

– type of freight,
– transport susceptability, 
– single shipment quantity and shipper size.
With regard to the long-range, in particular intercontinental or continental, 

exchange between natural (e.g. water) barrier-separated areas, of significance are 
maritime and air transports. On the contrary, in servicing small- and medium-
distance foreign trade of an integration group partners, land transport, mainly 
road and rail are preferred. Yet, in countries or regions boasting of high-quality 
inland waterway infrastructure, inland shipping plays an important role in hand-
ling foreign trade (Filina, Kaup 2004: 137–148). Also, land transport in the form 
of the land-sea and land-air chains, turns out operative on long-haul distances 
(Kotowska 2014: 15–38). The role of these transport modes is therefore identified 
primarily with servicing pre- and post-haulage connections.

The prevalence of maritime transport in world trade becomes visible if we 
consider it in the quantity, cargo flow volume, context constituting approximately 
90% of the global trade. The research on the subject demonstrates that, within 
that context, air cargo represents 0.25% – 1% of all international cargo, while 
freight transport – 13% to 35% worth of the global trade (Rodrigue 2014; Johns-
son 2014; Boeing 2014). 
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Maritime transport is cheap – containership pricing is, on the average,  
10 times less expensive per weight unit than air cargo. Yet, this occurs at the 
expense of longer and less reliable transit times (Boeing 2014). Accordingly, air 
transport surfaces as the one offering customers the benefits of speed and reliabili-
ty. It is also characterized by a large spatial range, high punctuality, and transport 
safety and for this reason, selected for transporting high-value and time-sensi-
tive goods over long distances both in intra- and intercontinental relations. It, 
however, has its drawbacks, too, when it comes to operating global cargo flows. 
These drawbacks include: small airplane capacity limiting the amount of carried 
cargo, shipper-unfriendly spatial distribution of transport network visible in the 
necessity to use complementary transport modes in the arrival-departure relation-
ship, and high freight rates (Szczepaniak 2002: 135).

This article aims at demonstrating the sector of air freight traffic in Poland, 
while determining the significance of identifying barriers to the development of 
air transport in handling the Polish foreign trade. This analysis has been carried 
out following the data both of the Central Statistical Office of Poland (CSO) and 
the Customs Chamber in Warsaw (as in the Statistical Yearbooks of the Maritime 
Institute in Gdańsk) showing the volume and structure of cargo flows operated 
by this transport branch. The back-up for this study is a short characteristics of 
global air freight market including the main trends of its development as in Boe-
ing market data. The time span of this analysis coincides with that set by the 
availability of the data in question. 

1. Air transport in operating cargo flows

World air cargo comprises three main service sectors: scheduled freight, 
charter freight, and mail. In the scheduled traffic accounting for 88% of world 
air cargo traffic (Boeing 2014), the goods such as general and express freight 
are transported in the lower hold of passenger airplanes (in the unit load device 
– ULD – on containers or on pallets), from multiple senders to multiple reci-
pients. The charter air freight (nonscheduled freight) translates into transporting 
special or urgent goods that require special handling or supervision from a con-
signor to a consignee using the specialized cargo airplane. This particular air 
cargo segment is responsible for about 8% of the entire world air cargo traffic 
(Boeing 2014). 
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Generally, the air freight traffic structure is dominated by the goods requir-
ing both quick delivery (at the expense of higher prices) and high frequency such 
as: mail and other express deliveries, easily perishable goods (PER), temperature-
sensitive goods (e.g. medication, flowers, food, fruit and vegetables), high value 
items (VAL) e.g. jewelry or banknotes (with the declared carriage value of US 
$1,000 or more per gross kilogram), dangerous goods (DG) e.g. chemicals, live 
animals (AVI), for example, aquarium fish, exotic birds, and animals intended 
for zoos as well as those high-value goods whose transport cost share inherent 
in their price is not very significant (eg. electronics, specialized scientific equip-
ment, and other hi-tech goods).

The supply level of the international air freight market is highly centred 
and represented by the airlines affiliated via strategic alliances (SkyTeam, Star  
Alliance, One World). In the total number of more than 1,000 air carriers operat-
ing in the world of (grouped in ICAO), less than 9% are air carriers engaged 
solely in the carriage of cargo. This results from the fact of a significant part of 
the air freight traffic being supported by passenger airliners and transported in the 
luggage compartments of passenger airplanes (approx. 60%), while the interna-
tional air cargo carried on freighters accounting for approximately 40% share of 
the market (Johnsson 2014). Consequently, the airport freight handling volume is 
closely linked to their available amount of long-distance passenger international 
routes. Therefore, the strong position in air cargo market falls to these airports 
which offer the rich and extensive long-distance call grid (PWC 2006: 8).

With reference to the group of entities specializing in scheduled air cargo 
traffic, the air freight integrators such as DHL, FedEx, TNT, and UPS demonstrate 
as the most important. Each of these integrators has a hub-and-spoke organiza-
tion of their network with hubs clustered around the world’s three major zones 
of economic activity: North America, Europe and Pacific Asia. The choice of the 
main consolidation hub is based upon an airport that is well located and has good 
infrastructure yet does not necessarily service a very large local passenger market 
(Rodrigue 2014).

Usually, passenger airplanes transport small consignments weighing from 
a few to up to several hundred kilograms. Contrary to that, larger and heavier 
shipments are carried on the specialized cargo airplanes (i.e. cargo aircrafts also 
known as freighters, freight aircrafts, airlifters or cargo jets), mostly with the 
capacity of 20 to 80 tons. The freighters are operating primarily on busy cargo 
routes linking Chinese manufacturers with U.S. American and European con-
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sumers. In this day and age, however, the fleet of freighters is slowly but surely 
being supplanted by large passenger airplanes. On the other hand, special heavy 
load transport airplanes that carry elements of production lines or heavy means 
of transport weighting up to 250 tons of cargo (Antonov 225) are still in opera-
tion. Yet, it should also be emphasized that, in comparison to 2012, and despite 
the dominant position of regular traffic in the global cargo transport, in 2013 
the scheduled freight has grown by 0.5%, while the charter – by 2.9% (Boeing 
2014).

Figure 1. Hubs of the major air freight integrators
Source: Rodrigue 2014.

At present, long-haul routes between Europe and North America as well 
as between Asia (especially China) and both Europe and North America (routes 
longer than 4,500 kilometers) turn out to be of high significance in the interna-
tional air trade. These east-west connections are responsible for nearly 80% of 
world long-haul air cargo traffic flows. Most of the cargo carried on these routes 
is transported on large wide-body freighters. The airlines based in Asia, Europe, 
North America, and the Middle East account for 91% of air cargo traffic in the 
entire world (Boeing 2014). 
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Figure 2. Total air cargo traffic carried by freighters in 2014 
Source: Boeing 2014.

No wonder, then, that so structured world air transport triggers strong 
competition on the part both of maritime traffic, and, in recent years, also rail 
traffic. One example of such a competition is the development of regular rail 
container traffic on the Europe-Asia routes (across the northern Russia, along the 
Trans-Siberian route, and also across Kazakhstan). According to the estimates by  
DB Schenker of March 2015 on the “last mile” transportation, China-obtained 
goods reach customers in Europe by rail – within 23–25 days, by ship – within 
50–55 days, while by aircraft – within 10 days. For many a shipper, the shorter 
time of air transportation is offset by too much difference in transport costs  
as compared to the rail traffic. In the standard forty-foot container (FEU)  
transporting cargo weighing up to 9600 kg, the cost of rail transport is c.a.  
8,000 USD/FEU, the cost of maritime transport – 3,000 USD/FEU, while the 
cost of air transport nears the price of 3.85 USD per kilo – is nearly 37 thousand 
USD/FEU (wnp.pl 2015).

We might conclude at this point that, due to the global financial crisis, air 
freight has become too expensive for many shippers. However, after several years 
of stagnation (especially in the years 2008–2013), the air cargo business is its 
growth phase again. According to the IATA information, and when measured in 
freight tonne kilometers (FTKs), the 2014 demand for air cargo has shown the 
growth by 4.5% as compared to the year 2013. This is a significant acceleration 
from the 1.4% recorded in the year 2013 (as compared to 2012). The growth has 
been recorded in all regions, but the vast majority of it, in 2014, occurred in the 
Asia-Pacific and Middle East regions having respectively contributed 46% and 
29% of the expansion in FTKs, whereas the Latin America (IATA 2015) saw the 
weakest growth then. The 2103 air freight accounted for about 60 billion USD in 
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sales, that is, roughly one-tenth of the global passenger airline revenue (Johnsson 
2014).

Europe (EU) is one of the most important air freight markets in the world 
accounting for up to 20% of the total air cargo worldwide in terms of FTKs and 
up to 30% measured in tonnes of goods. About 72.6% of the total air cargo volu-
me is traded between EU member states and countries outside the EU, 23.6% 
between EU member countries, and only about 3.7% – on national routes. The 
economic crisis, however, has resulted in a significant reduction of air cargo volu- 
me in recent years. This negative impact of the economic crisis is noticeable on 
the European Union market because, as a mature market, it has a great number 
of consumers for high value products which tend to use air freight (Babić, Kul-
janin, Kalić 2015; Boeing 2014). Nevertheless, the moderate upward trend in the 
global cargo market, recorded since the late 2013, has also become visible in the 
European market. 

According to the Boeing data, the world air cargo traffic will grow, on aver-
age, by 4.7% per year over the next 20 years to eventually reach a total of more 
than twice the number of revenue tonne-kilometers generated in 2013 (RTKs). 
The air freight will average 4.8% of the annual growth, while the airmail will 
proceed slowly and incrementally (1.0% of the annual growth until 2033). All in 
all, the world air cargo traffic will increase from 207.8 billion RTKs in 2013 to 
521.8 billion in 2033. The number of airplanes in the freighter fleet will increase 
by more than half by the end of the period in question. The Asia–North America 
and Europe–Asia markets will grow slightly faster than the world average growth 
rate, by about 5.3% per year (Boeing 2014). 

These trends will directly influence the position of Poland’s air transport in 
the Polish foreign trade.

2. Air transport in handling the Polish foreign trade

Analysis of the volume and structure of air transport in the service  
of the Polish foreign trade

When it comes to handling the Polish foreign trade (PFT), and in compari-
son to the alternative modes of transport, air traffic is of marginal importance. 
According to the data of the Polish CSO (“Transport-Activity Results”), the posi-
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tion of Poland’s air transport as regards handling the Polish foreign trade does not 
exceed 1% of the total cargo transported in international traffic (by weight).

It needs to be emphasized, however, that CSO data is not fully represen-
tative. With regard to air, as well as other modes of, transport, CSO records 
the freight volume carried in the international system by Polish carriers only  
(so mainly by PLL LOT) at disposal. The basic information on the volume of air 
freight from/to Poland in the international communication is presented in Tab- 
le 1 and Figure 3 below:

Table 1. Basic information about air freight transport to/from Poland  
in the years 2004–2013

Years 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Air freigt trans-
port in tonnes 
(thousend)

24 355 28 115 29 974 35 641 36330 28 182 33 553 37 813 33 683 30 227

Air freigt trans-
port in tonne- 
-kilometres 

91 470 104 580 107 274 95 383 102 976 83 394 111 544 126 114 120 626 116 668

Average
distance
travelled by 1
tonne of goods,
kilometres

3756 3720 3579 2676 2834 2959 3324 3 335 3 581 3 860

Source: own work based on CSO 2004–2013. 
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Figure 3. Transportation of freight by air in the international traffic to/from Poland in the 
years 1992–2013 (thous. tonnes)

Source: own work based on CSO 1992–2013.

Over the past few years a steady increase in air cargo traffic has been recor-
ded, this being despite the periodic declines associated with the crisis occurrences 
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of the years 2001 and 2008/2009. According to the CSO data, in the 1990 interna-
tional traffic, Polish air carriers transported approximately 13 thousand. tonnes of 
cargo, while in year 2013 this number rose to amount to as much as 30 thousand 
tonnes of cargo. 

However, according to the data compiled by the Maritime Office in Gdańsk 
and based on the Customs Chamber in Warsaw statistics (accumulated from the 
Intrastat declaration), the volume of the international air cargo to/from Poland 
has exceeded by 3 times the previous CSO estimates. This data also illustrates the 
value of transport, which clearly increased in the period 2010–2013: 

Table 2. Weight and value of the air transport in operating the Polish foreign trade

Total (export, import) 2010 2011 2012 2013
weight in thous. t. 344,58 259,79 147,96 121,08
value in m USD 9723,62 10207,13 11190,8 11294,27

Source: own work based on: “Maritime economy Statistics Review” 2010–14.

Based on the data of the Customs Chamber in Warsaw, we can also specify 
the actual participation of individual transport modes in handling the PFT. In 
terms of weight, maritime transport has the biggest PFT share (see also: Pluciński 
2012: 118–127). Air transport is responsible for less than 0.1% of the total PFT 
volume, both in exports and imports (according to data for 2013). However, in 
terms of value, air transport has been on the increase by nearly 4%.
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Figure 4. Share of air transport in handling the Polish foreign trade by weight and by 
value (in m USD)

Source: own work based on “Maritime Economy Statistics Review” 2010–14.
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According to the CSO data, the vast majority of PFT air freight is trans-
ported via the scheduled traffic. In the years of 2012 and 2013, the latter traffic 
accounted, respectively, for 87% and 93% of all air freight in the international 
traffic operated by Polish carriers. In the foreign relations structure of this traffic 
as performed by the entities registered in Poland (by cargo handling in airports) 
import relationships prevail, and in absolute numbers at that. However, taking 
into account the dynamics of shipments in both direction, one can easily see the 
growing importance of export relationships.
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Figure 5. Transhipment of cargo at Polish airports in the international traffic in the years 
1995–2010 (in thous. tonnes) according to the directions of traffic

Source: own work based on CSO 2000–2013.

In the period of 2000–2013, the amount of air cargo handled in import rela-
tions increased by 23%, while in export relations – by 45%. In the whole period 
of 2000–2013, the average annual imported air cargo growth rate amounted to 
2%, while the air cargo exported from Polish airports – to 4%. Thus, despite 
the still dominant position air cargo holds with respect to import handling (by 
weight), the volume of export air cargo has been increasing faster in recent years. 
This trend has also been confirmed by the data of the Customs Chamber in War-
saw (also in value of cargo).

While comparing the data by GUS and the Custom Chamber in Warsaw on 
the total volume of cargo transportation by air in PFT in the period of 2010–2013, 
one can assume that approximately 20% of imports and 40% of exports were car-
ried out by Polish air carriers. The remaining transport was performed by foreign 
air carriers.
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Figure 6. Structure of air cargo in handling the Polish foreign trade in the years  
2010–2013 in % by mass and value, according to the directions of traffic

Source: own work based on “Maritime Economy Statistics Review” 2010–14.

Table 3. Comparison of the weight of air cargo in Polish foreign trade according  
to the CSO data and Custom Chamber

Source  
of data 

(thous. t)

2010 2011 2012 2013

export import export import export import export import

CSO 28 38 31 40 29 38 35 41
cA 247 98 161 99 45 103 47 74

Source: own work based on “Maritime Economy Statistics Review” 2010–14 and CSO  
2010–2013.

Within the commodity structure of Polish air trade, the largest space, under-
stood both in terms of value and weight, is occupied by the electrical and elec-
tronic equipment (about 60%) classified in the CN nomenclature as “machinery 
and mechanical appliances; electrical equipment; parts thereof; sound recorders 
and reproducers, television image and sound recorders and reproducers, and parts 
and accessories of dry articles”. Another important type of goods transported by 
air to/from Poland are the “optical, photographic, cinematographic, measuring, 
checking, precision, medical or surgical instruments and apparatus; clocks and 
watches; musical instruments; parts and accessories thereof” whose in the said 
structure amounts to about 12%. Another big groups of air goods are products of 
the “chemical or allied industries’, mainly pharmaceutical products (7%).
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Table 4. Top 10 goods in the Polish foreign trade transported by air (CN Nomenclature) 
in 2013 by value (in m USD) and mass, with detailed exports and imports

Specification Section CN Import Export

By value
Machinery and mechanical appliances Section XVI 3893,88 2759,78
Optical, photographic, cinematographic instruments Section XVIII 718,31 441,71
Products of the chemical or allied industries Section VI 498,07 336,53
Base metals and articles thereof Section XV 289,40 133,21
Transport equipment Section XVII 195,28 782,55
Pearls, precious or semi-precious stones, articles 
thereof

Section XIV 137,34 210,55

Miscellaneous manufactured articles Section XXI 81,43 34,81
Plastics and articles thereof Section VII 121,75 52,82
Textiles and textile articles Section XI 105,12 42,86
Prepared foodstuffs Section IV 12,73 47,24

By weight
Machinery and mechanical appliances Section XVI 32,97 15,64
Base metals and articles of base metal Section XV 9,90 4,85
Plastics and articles thereof Section VII 8,01 2,32
Optical, photographic, cinematographic instruments Section XVIII 3,73 1,43
Textiles and textile articles Section XI 5,07 0,69
Products of the chemical or allied industries Section VI 2,86 2,19
Prepared foodstuffs Section IV 1,47 4,98
Miscellaneous manufactured articles Section XXI 1,74 1,14
Transport equipment Section XVII 1,77 2,15
Articles of stone, plaster, cement, asbestos Section XIII 1,73 1,81

Source: own work based on “Maritime Economy Statistics Review” 2010–14.

The growing importance of air transport in the Polish foreign trade has also 
been reflected in the growth in cargo handling within the major Polish airports 
such as Warsaw and Katowice, and followed by Gdańsk, Wrocław and Łódź. 

In 2014 Polish airports transshipped the total of 129.9 thousand tonnes of 
cargo (16% more than in 2013), of which number 85% constituted the transship-
ment of goods “on board” (directly to and from the airport aboard an airplane), 
28% – the RFS (Road Feeder Service), and 15% – the  mail (Wyszyński 2014). In 
the geographical structure of air cargo traffic from/to Polish airports, the arrival-
departure relationship to/from the main hubs in Europe (Frankfurt, Amsterdam, 
London, Paris, Hamburg, Munich and Copenhagen, Cologne and Leipzig) and 
transcontinental direct flights (to Chicago and New York, Shanghai and Chengdu, 
Dubai) prevails.
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Approximately 57% of the air cargo handled in the Polish airports in 2014 
(74.2 thousand tonnes of freight) was transported directly by air (“on board”), of 
which number 72% – via the Warsaw airport. The Warszawa-Okęcie airport trans-
shipment is import-oriented. The largest air cargo carriers operated from/to the 
Warszawa-Okęcie airport include LOT Polish Airlines, European Air Transport, 
Emirates Airlines, UPS, TNT Airways. The second most important “air cargo 
hub” in Poland is the Katowice-Pyrzowice airport having generated 19% of the 
total “on board” cargo in 2014. The third place in that respect falls to the Gdańsk-
Rebiechowo airport whose 2014 share amounted to 7% (Wyszyński 2014). 

The “on board” segment has been subject to the systematic upward trend. 
According to the data of the Civil Aviation Authority of the Republic of Poland 
(CAA), in the period of 2013/2014, the growth rate of “on board” cargo handling 
in all Polish airports reached 17.4%. The largest increases were recorded by the 
following airports: Rzeszów-Jasionka 331.1%, Katowice-Pyrzowice (65.1%), 
Wrocław-Starachowice (24.6%) and Warszawa-Okęcie (10.9%).

As regards RFS, the second segment of the Polish air cargo international 
transport, customs clearance is carried out within the Polish airport, and then 
shipment is transported by road to the main European hubs, mainly in West 
Europe, only to be subsequently loaded onto the airplane. As the 2014 RFS trans-
ported 36.7 thousand tonnes of air cargo, an increase has been noted by 35% 
in comparison to 2013. The largest RFS share belongs to the Warszawa-Okęcie 
airport (50%), followed by Łódź (15.5%) and Wrocław (14.5%). Other important 
regional airports with respect to the RFS are Poznań, Kraków and Katowice, col-
lectively responsible for about 6% of the total RFS air cargo (Wyszyński 2014).

The immense increase in cargo handling at the airport in Rzeszów-Jasionka 
is particularly remarkable. It is an effect of this airport launching, via the Lufthansa 
Cargo, regular air cargo connections in 2011. Shipments weighing up to 100 kg 
have been transported “on board” from Rzeszów to Frankfurt. Heavier con- 
signments are transported by road to the hub airports in Vienna and Frankfurt. 
The demand for air cargo transport at the airport in Rzeszów-Jasionka has also 
been generated via the company from the “Aviation Valley”. One example is an 
American company named Sikorsky regularly sending Blackhawk helicopters by 
air to Saudi Arabia and Mexico
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3. identification of the factors limiting the development of air cargo in 
Poland

Although significantly changed (in the direction of a growing share of highly 
processed goods at the expense of unprocessed bulk goods) in recent years, the 
Polish foreign trade commodity structure still remains defined by a relatively 
big share of the commodity groups less susceptible to transport by air such as 
products of agriculture, forestry, hunting and fishing, mining and quarrying, 
transport equipment (eg. cars), furniture and heavy machinery. In addition, the 
geographical structure of Polish foreign trade is dominated by trade relations 
with EU countries (nearly 90%), in particular with Germany, and road transport 
(CSO 2014). 

The European air cargo market is centered in large western European hub 
airports. The main international airports in Frankfurt, Amsterdam, London or 
Paris serve as the main cargo-handling ports connecting Europe and Asia as well 
as Europe and America (especially the North America). These airports boast of 
the well-developed infrastructure and free access to road and rail transport. 

The Polish air transport market is also dominated by passenger transport, 
especially low cost. Beyond the few traditional airlines like Lufthansa or LOT 
Polish Airlines, low cost airlines (LCCs) operating locally providing local cove-
rage generate air traffic the most. According to the adopted business model, 
LCCs primarily pursue short-range connections and do not support air cargo. As 
a consequence, the airplane serving international traffic from/to Polish airports 
are predominantly relatively small and medium-sized passenger airplanes (Oli-
ver Wyman, PwC et al. 2010: 39) operating on short and medium routes across 
Europe, while the majority (approx. 90%) of European air cargo occurs within 
intercontinental routes (PwC 2006: 8). The availability of wide-body passenger 
airplanes and specialized freighters in Poland is very limited.

As a result, the Polish air transport market is still characterized by an insu-
fficient number of long–haul air connections (especially intercontinental) and 
a marginal share of the scheduled all-cargo. The limited choice of connections 
(in terms of slots and available destinations) discourages large air carriers from 
organizing their Poland-located activities.

The low participation of air cargo in the Polish foreign trade results from the 
limited range of Polish airport-designed investment activities. In many a Polish 
airport, there are few  runways with the reinforced surface; a fact limiting the 
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regular handling of heavy cargo airplane. Only several airports in Poland are able 
to handle large amounts of cargo and have sufficient infrastructure with appro-
priate facilities and equipment for storage and processing of goods. In compari-
son to the world airports with the highest results of handled cargo, the average 
load capacity of the runway surface within Polish airports does not exceed 52% 
of the world load capacity (Jawiczuk, Korzeniowski 2010).

Polish airports are also considered relatively expensive as for the European 
context. The lack of real competition among handling companies operating wit-
hin Polish airports eventuates in the limited number of operators dictating high 
service prices, often incompatible  with this service’s quality. Also, the high cost 
of renting warehouse space and office is a problem. According to Grzędzielski 
(2010), the cost of renting offices within the Warsaw airport is approximately  
3.5 times bigger than in Vienna, and about 3 times bigger than in Prague or Buda-
pest. A significant portion of the cost remains undisclosed, too.

A significant barrier to the development of air cargo in Poland are also formal 
and legal issues, in particular the bureaucratized and long-term customs procedu-
res. In effect, air transport does not fulfill its basic postulate of being speed- and 
transportation reliable. The above discussed barriers to the development of air 
cargo in Poland result in forwarders bypassing the Polish airports and use the  
neighboring, competitively priced European air hubs in Budapest, Prague 
or Leipzig from where the shipments are transported by road to customers in 
Poland.

summary

Next to maritime transport, air transport has the greatest significance as 
regards operating the global trading flows, in particular the handling both of 
high-quality and time-sensitive goods. In Poland the low share of air transport in 
handling the Polish foreign trade is not only related to the structure of this trade 
but also has to do with a number of factors (technical, economic or legal) limiting 
the development of this transport branch. In recent years, however, a growing 
demand for air cargo transport from/to Poland has been observed. The need for 
such transport has been voiced by, mainly, new electronics factories, pharma-
ceuticals, the automotive- and other high-tech industry. In the geographical trade 
structure the share of non-European countries, in particular China, has been on 
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the rise. Also, in the Polish air transport market both the new foreign air “all 
cargo” carriers and large companies belonging to the global logistics network 
and providing comprehensive services such as DHL, TNT, UPS are developing 
their activities.

Positive trends have also been visible lately in activities of the Polish air car-
riers and airports whose investments are increasingly focused on the expansion of 
their air route networks, airplanes fleets, and air cargo service infrastructure and 
suprastructure (Katowice, Warszawa, Poznań, Wrocław, Rzeszów).These activi-
ties will support the growing interest on the part of carrier- and freight forwarders 
in building the Polish airport-based network of regular freight connections.

All in all, after the years of crisis air cargo traffic has eventually been on the 
increase gain. Considering Poland’s economic and technological heave and the 
consequent improvement of Poles’ consumer powers, also as regards imported 
products of high value, and in conjunction with appropriate infrastructure of the 
Polish airports and their service offerings, one can expect a systematic future 
increase in Poland’s handling foreign trade via air transport as well.
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TRANSPoRT LoTNiczy  
W oBSłudzE łAduNKóW PoLSKiEgo hANdLu zAgRANiczNEgo 

NA TLE TENdENcJi ŚWiAToWych 

Streszczenie

Transport lotniczy, obok transportu morskiego, jest podstawową gałęzią trans-
portu obsługującą wymianę handlową w ujęciu globalnym. W odniesieniu do masy 
transportowych ładunków, udział transport lotniczego w obsłudze międzynarodowych 
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potoków handlowych kształtuje się na niskim poziomie 0,25%–1%, natomiast w ujęciu 
wartościowym jego udział wzrasta do poziomu 13%–35%.

W polskim handlu zagranicznym transport lotniczy ma marginalne znaczenie w sto-
sunku do alternatywnych gałęzi transportu i odpowiada za mniej niż 0,1% przewozów 
wykonywanych w relacjach międzynarodowych (w ujęciu masowym). W odniesieniu zaś 
do wartości transportowych dóbr, udział tej gałęzi transportu wzrasta do poziomu ok. 4%. 
W ostatnich latach zauważyć można także rosnący popyt na międzynarodowe przewozy 
lotnicze cargo z/do Polski. 

Celem artykuły jest ocena znaczenia i identyfikacja barier rozwoju transportu lotni-
czego w obsłudze polskiego handlu zagranicznego.

Słowa kluczowe: transport lotniczy ładunków, handel międzynarodowy, polski handel 
zagraniczny
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Introduction

The ground handling carried out for airlines at the airport covers a com-
plex of miscellaneous aviation-related activities inevitable for the operation of 
air services such as ramp handling, baggage handling, passenger handling, cargo 
and mail handling, etc. At present, global ground handling market is estimated 
to generate about 50 billion USD annually (Airline Ground Services, 2014). 
The supply side of ground handling business is represented by manyplayers 
which are in principle airports as ground handlers, airlines as self-handlers, 
airlines as third party ground handling suppliers, and independent ground han-
dling companies. Some of  the independent ground handling companies have 
been mentioned in the global context in the papers of Müller et al. (2008), Burg-
houwt et al. (2014: 56–63) and Meersman et al. (2011: 123–135). According 
to the state of our knowledge, the only WTO study (World Trade Organisation 
2007) focused more on the global nature of key ground handling players, how- 
ever, it used only several simple characteristics to provide some evidence (number 
of airports served by handlers, number of countries with the handlers’ presence, 
revenues and turnover data). The study covered seventeen independent ground 
handlers in 2000 and 2004/2005, or the year 2005 year respectively. Ten years 
later, a more systematic approach to the topic has still been lacking.

In the paper we provide a comprehensive overview of factors that cause 
fragmentation in the ground handling industry to explain context in which global 
players develop their business internationally. The current academic literature 
does not deal with the issue in such a complex way. Then we provide a quanti-
tative evidence about the global scope of the ground handlers business. For this 
purpose, we use the modified versions of UNCTAD geographical spread index. 
Consequently, we develop a new typology of independent ground handlers based 
on two dimensions and finally, we discuss why the global nature of key players 
will be reinforced in future.
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1. fragmentation of ground handling markets

The fragmented nature of ground handling is driven by mosaics of ground 
handling services, mosaics of market structures even at the airport level, mosaics 
of regulatory measures both on national and international level including owner-
ships and management issues. 

mosaics of ground handling services

The mosaics of ground handling markets is primarily given by the mosaics 
of ground handling services at an airport, i.e. when an issue is locally conside-
red. Different ground handling services at the airport may be delivered under 
various regulatory regimes (more or less liberalized) with regard to the number 
of suppliers, nature of suppliers and overall market structure. Therefore, the local 
ground handling market even at a specific airport can be represented by a mosaic 
of different ground handling markets according to specific ground handling servi-
ces. Countries use manifold approaches to the categorizations of ground handling 
services in operational practice and regulatory legislation. The ICAO Airport Eco-
nomics Manual (International Civil Aviation Organisation 2013) separates gro-
und handling functions into terminal handling and apron handling. International 
Ground Handling Council of IATA splits ground handling in the eight following 
categories: ramp services, passenger services, representation, administration and 
supervision, load control, communication and flight operation, cargo and mail, 
aircraft maintenance and security. For the purposes of deregulation of ground 
handling markets at European airports, ground handling services are covered by 
the eleven categories as contained in Table 1.

Table 1. Overview of non-self ground handling suppliers at Côte d´Azur airport 
in 2014 according to services

Ground handling services Non-self suppliers of the services
Number of 

non-self 
suppliers

1 2 3

1. Ground administration 
and supervision services

AIR FRANCE, AIR ROUTING INTERNATIONAL, AVIA-
PARTNER NICE, BRINK´S EVOLUTION, CANONICA, 
ENCORE MAP, G OPS, HELI AIR MONACO, ICTS, MAP 
HANDLING NICE, PREMIER CATERING, SWISSPORT 
EXECUTIVE, SWISSPORT NICE, N.C.L., S.P.A.C.E (N.C.L. 
and S.P.A.C.E. except loading unit processing, storage, han-
dling and administration)

15
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1 2 3

2. Passenger handling AIR FRANCE, AVIAPARTNER NICE, ENCORE MAP, HELI 
AIR MONACO, HELI SECURITE, ICTS, MAP HANDLING 
NICE, SAMSIC APMR PACA, SWISSPORT EXECUTIVE, 
SWISSPORT NICE

10

3. Baggage handling AIR FRANCE, AVIAPARTNER NICE, ENCORE MAP, HELI 
AIR MONACO, MAP HANDLING NICE, SWISSPORT 
EXECUTIVE, SWISSPORT NICE

7

4. Cargo and mail handling AIR FRANCE,  AVIAPARTNER NICE, FRANCE HAN-
DLING, HELI AIR MONACO, MAP HANDLING NICE, 
SWISSPORT CARGO SERVICES, SWISSPORT EXECUTI-
VE, SWISSPORT NICE, BRINK´S EVOLUTION, CHRONO-
POST (BRINK´S EVOLUTION and CHRONOPOST except 
supervision of loading, messages and telecommunications)

11

5. Ramp handling services AIR FRANCE, ENCORE MAP, HELIAIR MONACO, MAP 
HANDLING NICE, SWISSPORT EXECUTIVE, SWIS-
SPORT NICE
Only loading and unloading of aircraft, including the supply 
and implementation of appropriate resources, transporting 
the crew and passengers between the aircraft and the terminal 
building, and transporting baggage between the aircraft and the 
terminal building:  BRINK´S EVOLUTION, HELI SECU-
RITE, IDEM MULTISERVICES, VEOLIA TRANSPORT 
ALPES MARITIMES.
Only transporting food and beverages to the aircraft, loading 
them onto the aircraft and unloading them from the aircraft: 
CANONICA, CLEAN JET AZUR, EXCLUSIVE CATERING, 
N.C.L., PREMIER CATERING, SIP NETTOYAGE

16

6. Aircraft cleaning 
services

AIR FRANCE, AVIAPARTNER NICE, NECORE MAP, EX-
CLUSIVE CATERING, GSF JUPITER, HELI AIR MONA-
CO, MAP HANDLING NICE, SWISSPORT EXECUTIVE, 
SWISSPORT NICE. 
Only aircraft interior and exterior cleaning, toilet servicing and 
water supply servicing CLEAN JET AZUR, N.C.L., NET FLY 
NICE, SIP NETTOYAGE, SKY NET ASSISTANCE

14

7. Fuel and oil handling 
services

BP FRANCE, ENCORE MAP, FUELING PARTNER, HELI 
AIR MONACO, SASCA, SKYTANKING NICE, SWIS-
SPORT EXECUTIVE, TOTAL
Only organising and providing fueling and defueling services, 
including storage and fuel supply quality control: ESSO, HELI 
SECURITE.
 Only topping up oil and other fluid levels: AAS AIR- 
SUPPORT, AIR FRANCE, AWAC TECHNICS, CESSNA 
CITATION EUROPEAN SERVICE CENTER (CCESC), MAP 
HANDLING NICE, NAYAK AIRCRAFT SERVICES ITALY, 
SRL, SWISSPORT NICE

18

8. Aircraft maintenance 
services

AAS AIRSUPPORT, AIR FRANCE, AWAC TECHNICS, 
ESSNA CITATION EUROPEAN CENTER (CCESC) DERI-
CHEBOURG ATIS MAINTENANCE SERVICES, NAYAK 
AIRCRAFT SERVICES ITALY SRL, SWISSPORT EXECU-
TIVE, TURKISH AIRLINES.

8

9. Flight operation and 
crew administration 
services

AIR FRANCE, AIR ROUTING INTERNATIONAL, AVIA-
PARTNER NICE, ENCORE MAP, MAP HANDLING NICE, 
SWISSPORT EXECUTIVE, SWISSPORT NICE 7
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1 2 3

10. Ground transport 
services

AIR FRANCE, AIR ROUTING INTERNATIONAL, AVIA-
PARTNER NICE, BRINK´S EVOLUTION, ENCORE MAP, 
MAP HANDLING NICE, RIVIERA BAGAGES EXPRESS, 
SWISSPORT EXECUTIVE, SWISSPORT NICE
Only the organisation and provision of transport for passen-
gers, crew, baggage, cargo and mail between terminal buildings 
of the same airport, excluding any transport between the 
aircraft and any other point within the perimeter at the same 
airport: HELI SECURITE
Only all special transport arrangements requested by the car-
rier: COLITEL, N.C.L., SKYROAD

13

11. Aircraft catering 
services 

AIR FRANCE, AVIAPARTNER NICE, CANONICA, EN-
CORE MAP, EXCLUSIVE CATERING, N.C.L., PREMIER 
CATERING, SWISSPORT EXECUTIVE, SWISSPORT NICE
Only liaising with suppliers and administrative management:
MAP HANDLING NICE
Only storage of food, beverages and the catering equipment 
required to prepare them:CLEAN JET AZUR

11

Source: Aeroport Nice. Ground Handling Services. http://btob.nice.aeroport.fr/Professionals/AIR-
LINES-SERVICES/Ground-Assistance/Ground-handling-categories.

mosaics of market structures

The fragmented nature of ground handling is given also by mosaics of mar-
ket structure. In principle, there are three generic models of market structures for 
any category of ground handling services. In the centralized model, the airport is 
a monopolistic supplier of ground handling services without a freedom for self-
handling by airlines and handling by other than the airport third party suppliers 
(other airlines, independent handling companies). In the self-handling model, 
only airlines as self-handlers provide ground services for themselves, thus there 
is no other supplier of the services, neither the airport nor independent ground 
handling companies, nor airlines as third party suppliers for other airlines. In 
the model of independent handling, neither self-handling nor handling by the 
airport itself is allowed accessing thus the ground handling markets only for inde-
pendent ground handling companies. In practice, the generic models are differen-
tly mixed according to the de/regulation rules.
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de/regulation of domestic markets

Some ground handling markets at airports are still monopolistic or duo-
polistic, others are more or less deregulated. The deregulation of ground handling 
markets is executed via implementing two access freedoms – the freedom of 
self-handling and the freedom of third-party handling.

In the EU, ground handling markets at airports have been gradually dere-
gulated by the European Union Council Directive 96/67/EC introducing the two 
above mentioned ground handling liberties. In principle, the member countries 
could opt between the liberal or restricted regimes for self-handling and third-party 
handling at airports with more than two million passengers per year or 50,000 
tons of freight for four ground handling services (fuel and oil, ramp handling, 
baggage handling, freight and mail handling) letting the other ground handling 
markets freely open without any restriction in market access for self-handlers 
and third party handlers at such airports. With regard to the airports under the 
size threshold, free self-handling has been required by the directive, however, 
not covering anyhow third party handling at smaller airports. The market access 
to restricted ground handling services at the EU airports has been governed by 
national regulatory rules requiring a tender procedure. As different EU mem-
ber countries differently applied the Directive 96/67/EC, the current market with 
ground handling services in the EU is still fragmented with regard to the level of 
liberalism introduced in the delivery of ground handling services by countries at 
EU airports. Due to the introduction of the directive, the deregulation has incre-
ased a number of suppliers on ground handling markets thus enabling a better 
choice for airlines at EU airports (ACR 2009). While prior to the ground handling 
Directive 96/97/EC, only 7% of ground handling was undertaken by independent 
handlers, the liberalisation of the market opened up by the Directive has risen the 
share of independent handlers to 45% (CAPA 2014). This was fully in line with 
the objective of efficient markets with ground handling services for the airlines 
competing on a single and liberalised market with the air services within the EU. 
The recent proposal for a new ground handling regulation liberalising ground 
handling in the EU has been withdrawn by the new European Commission (Euro-
pean Commission 2014). 

Contrary to the EU, in the US few large hub airports provide ground han-
dling services for their customers and only several airports in the US restrict 
the number of ground handlers. Due to the consolidation of airlines and chan-
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ging network strategy of airlines, certain small airports in the US have started 
providing ground handling services themselves thus raising a discussion about 
the competition of private entities (airlines and independent ground handlers) 
and publicly owned airports on markets with ground handling services (NATA 
2014). In 2007, ground handling regulation in India (motivated mainly by secu-
rity issues) restricted a number of ground handlers at six metropolitan airports 
limiting in this way access to ground handling markets and subsequently the 
level of competition (Paulus 2011). In accordance with the new ground handling 
policy expected in India, the Indian airlines would have to outsource all ground 
handling to an authorised provider and thus the market for third party providers 
would be significantly larger (CAPA 2014). The limitations on a number of gro-
und handling suppliers still exist in many countries, like in Chile and Colombia, 
whereas in Paraguay apart from the limitations on the number of service sup-
pliers in ground handling, DINAC (National Directorate of Civil Aviation) is the 
only entity authorized to provide the ramp handling services at the airports in the 
country (Results of the Public Survey on the Trade in Services Agreement 2014). 
In Russia, the monopolistic provision of ground handling services prevails and is 
recognized as one of the industry’s major problem together with a lack of specific 
legal regulation for ground hand-ling (Gerden 2014). From this point of view, 
the global ground handling industry manifests as the mosaics of different ground 
handling markets under different regulatory policies of countries. 

Regulatory policies towards foreign airlines 

The mosaic nature of ground handling markets is reinforced also by speci-
fic regulatory policies towards foreign airlines. In general, the international air 
transportation (and access of foreign airlines to the territory of states) is governed 
by bilateral and plurilateral air service agreements between states. Some of the 
agreements contain the specific ground handling clause stating options in the 
delivery of ground handling services for foreign airlines at accessed airports in 
a foreign territory regularly on the basis of reciprocity. Three options are recom-
mended by ICAO (International Civil Aviation Organisation 2009) in its air ser-
vice agreement template – traditional, transitional and fully liberal. When agreed 
upon the fully liberal ground handling clause, foreign airlines would be allowed 
to be self-handled, select among competing ground handlers at foreign airports 
but even handle other carriers and also join with others in forming a service-
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providing entity at foreign airports. Traditionally, back in the era of the regulated 
markets with air services national airlines and/or airports were designed as the 
exclusive ground handlers for foreign airlines. At present, this regime is still in 
force in several countries even after the liberalisation of domestic markets with 
air services. In Bangladesh, the Biman Bangladesh Airlines is approved by the 
regulatory body as the sole ground handler at all airports within the country to 
handle all foreign carrier flights operated on commercial basis. In this way, the 
historical “flag carrier” can be supported in competition with new airlines which 
have entered the market with air services due to the liberalisation. When markets 
with the ground handling service are more open due to the deregulation, some 
further limitations can still exit such as ownership, control and managerial bar-
riers for new entrants.

ownership aspects of regulation  

in Turkey, foreigners are not allowed to set up a ground handling company 
in full foreign ownership and minimum 51% of the shares must belong to Turkish 
citizens (Savaser 2014). According to the Results of the Public Survey on the 
Trade in Services Agreement (Results of the Public Survey on the Trade in Ser-
vices Agreement 2014) there are legal limitations for foreign capital, the limit to 
management control and residency or nationality requirements for senior mana-
gement and board of directors in ground handling in Australia, Canada, Chile and 
Panama while in Mexico the provision of ground handling services is reserved 
solely for Mexican nationals.

2. Research questions

The research of the ground handlers which expand their business interna-
tionally across the mosaics still lacks in a more consistent approach. To fill the 
research gap we have been motivated by the following research questions:

– how can the international expansion of key ground handling players be 
identified by a quantitative way to follow the process in the long term?,

– could the WTO approach to the ground handlers’ typology according to 
their international presence be innovated (and better for the research and 
regulatory policies)?,

– which evolution direction of the ground handling industry can be expec-
ted in future and how a new typology can be useful in this respect?
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3. data and methodology

In order to map the global nature of the ground handler business we have 
used the Geographical Spread Index (GSI) of UNCTAD which is a standard tool 
for analysing transnational corporations (United Nations Conference on Trade 
and Development 2009). We have applied two ground handling versions of the 
GSI. The GSI1 works with a number of airports (all airports and the foreign ones) 
and a number of relevant foreign (host) countries at which a handler operates, 
while the GSI2 works with airports in foreign world regions and a number of 
foreign world regions in line with the following formulas: 

1 1 1cGSI II n                                               (1)

where:
II1 – internationalization index computed as the ratio of a number of air- 

 ports in foreign countries and total number of airports at which 
 a ground handler operates,

nc1 – number of foreign countries at which a ground handler operates.

2 2 2cGSI II n                                             (2)

where:
II2 – internationalization index computed as the ratio of a number of air- 

 ports in foreign world regions and the total number of airports at 
 which a ground handler operates,

nc2 – number of foreign world regions at which ground handler operates.

We have computed the 2014 GSIs for the ground handlers analysed in the 
WTO (5), but due to the acquisitions and mergers within the industry as well 
as capabilities of the IATA IGHC database, the original list of seventeen global 
ground handlers covered by the WT0 (5) study is therefore narrower. The results 
of the computed GSIc have enabled us to construct a new typology of ground 
handling players according to their international expansion. Consequently, we 
have developed the two-dimensional grid which describes the ground handling 
industry in their international movement and product portfolio.
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4. Results

The results of the GSIs gathered in Tables 2 and 3 have led us to a more consis-
tent typology of ground handling players in comparison with the approach of WTO.

Table 2. Share of airports in world regions of selected ground handling companies

Source: the authors, according to the IATA IGHC database.

Table 3. Global spread of selected ground handling companies as of October 2014 
according to the IATA IGHC database

Source: own computation.
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In this typology we distinguish:
– key global ground handlers with geographical spread of their operation in 

all world regions (GSI2),
– key interregional international ground handlers with geographical spread 

of their operation in more than one world regions but not at all, 
– key international intraregional ground handlers with zero values of GSI2, 

however with high values of GSI1, 
– locally important players identified through a number of airports opera-

ted within a country.
Using the new typology, Swissport and Menzies Aviation, as two biggest 

players in the industry, differ. While Swissport has achieved the highest values 
of II1 and gSi1, Menzies Aviation has been ranked as the most globalised ground 
handler by the values of II2 and gSi2. ASIG, Celebi and dnata have been identi-
fied as key interregional international players. SATS and Acciona Airport Servi-
ces, with zero values of II2 and gSi2 but with the interesting values of II1 and gSi1, 
have been labelled as key international intraregional players within one world 
region. Airport Terminal Services, due to the number of airports at which it deli-
vers ground handling services, has been identified as a locally important player 
although the size of the country may influence the relevancy of such a typology. 

As independent ground handling companies have different product portfo-
lios in their supply, we have added to our analyses the categories of ground han-
dling services in line with the IATA IGHC database. According to our findings, 
Menzies Aviation has not included the security services in its portfolio, while 
Swissport has expanded by full-range the ground handling services according to 
the categories of services although not in all airports within its network. Within 
a group of key interregional international players dnata has had at disposal the 
full-range supply of services according to the categories by which cargo and mail 
services have been delivered at all dnata network of airports. Within the group 
Celebi has not provided the aircraft maintenance on its network similarly as 
ASIG which has even delivered services within seven categories at all its airports. 
SATS, as an international intraregional handler, has expanded by one complete 
portfolio covering all categories of services while Acciona Airport Services has 
not included in its product portfolio the aircraft maintenance. Airport Terminal 
Services as locally important ground handler have provided services covered 
by two categories of ground handling on all airports within its network. Using 
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both the product portfolio and the geographical spread, we have created the two-
dimensional grid. 

Figure 1.  Analytical Grid of Airport Ground Handlers according to the Product Portfolio 
in the Supply and the Geographical Spread (with several 2014 examples)

Source: the authors.

Enriching the grid by the time dimension, one could research the evolu-
tion within the industry in a consistent way. We assume the shift of the industry 
towards multiproduct ground handling companies providing full range of servi-
ces globally in future, and we argue such a shift by several examples. With regard 
to the organic growth (organic growth means acquisition of new ground handling 
operations with airlines at airports within the existing network of airports ope-
rated by handlers or the network enlargement through obtaining new licenses to 
operate ground handling services at more airports), Menzies Aviation acquired 
new ground handling operation with twenty two airlines on its network in 2013. 
The expansion of the Menzies network has been ensured also by acquisitions 
of Australian Skystar, Colombian Desacol and the UK Aero Handling and by 
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the organic commencement of the operation at Windhoek in Namibia. Similarly, 
Swissport became the new owner of Servisair in 2013, thus creating  the largest 
ground handling giant. 

The grid we have developed would help to comprehend the international 
expansion strategies of ground handlers better, in particular of those with the 
transnational presence of their activities in world regions, and the nature of con-
solidation events in the industry could be described as well.

5. conclusions and ideas for further research

The global nature of key players within the ground handling industry is 
a challenging arena for the economic aviation research. As measured with the 
geographical spread indices, global ground handling players are significantly 
present at airports in world regions, which is being achieved both by the organic 
growth and consolidation (mergers and acquisition). In spite of the still existing 
regulation of ground handling markets, we expect the evolution of the industry 
in the north-western direction in the grid we have designed, i.e. towards multi-
product ground handling companies with the extensive international presence in 
all world regions. Our expectations may be reasoned by the predicted growth of 
the demand for air services in the world which will generate a higher demand for 
ground handling services as well. Also, the new business models of airlines based 
on cost cutting strategies will shift the industry more towards the provision of 
ground handling services by independent ground handling companies. The con-
tinuing liberalisation of domestic and international air services will subsequently 
also boost the liberalisation and deregulation of ground handling markets which 
will become more accessible to the penetration on the part of independent ground 
handling companies.

In spite of these expectations, the current economic research of ground han-
dling industry suffers from several problems. The data gathering problem is one 
of the most important ones. The industry as a whole will not have sufficient data 
at disposal although the industry is influenced by the activities of key players 
doing their business globally. We deem that just the big (global) ground handling 
data is inevitable not only for academic research but also policy makers in coun-
tries, as regards their regulatory decisions. As a problem in the current research 
we see also a lack of methodology facilitating the description of the evolution 
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within the industry focusing on the global nature of the ground handling industry 
– an issue which so far has not been confirmed or verified although globalisation 
and the aviation industry have been  subject to current academic research several 
times (Červinka, Švajdová 2011).
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PodmioTy RyNKu oBSługi NAziEmNEJ LoTNiSK:  
NoWA TyPoLogiA odzWiERciEdLAJĄcA  

miĘdzyNARodoWĄ EKSPANSJĘ

Streszczenie

W artykule przedstawiono globalny charakter niektórych graczy w branży obsługi 
naziemnej lotniska. W sposób kompleksowy omówiono czynniki powodujące fragmen-
tację branży obsługi naziemnej, a to aby wyjaśnić kontekst, w którym gracze globalni 
rozwijają działalność na arenie międzynarodowej. Wykorzystując zmodyfikowane wer-
sje UNCTAD Geographical Spread Indices, w artykule zbadano kilku graczy obsługi 
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naziemnej oraz zaproponowano nową typologię tej obsługi, zgodną z kierunkiem eks-
pansji międzynarodowej: najważniejszych globalnych braczy w branży, kluczowe mię-
dzyregionalne i międzynarodowe lotniska oraz najważniejsze międzynarodowe i lokalne 
centra obsługi naziemnej. Uwzględniając portfel produktów, autorki artykułu tworzą jed-
nocześnie dwuwymiarową siatkę umożliwiającą analizę ewolucji branży obsługi naziem-
nej w celu ukazania międzynarodowej ekspansji kluczowych zawodników w różnych 
usługach tej obsługi. Powołując się na wzrost organiczny oraz przykłady konsolidacji, 
założono rozwój branży w stronę wieloproduktowych firm obsługi naziemnej obecnych 
we wszystkich regionach świata.

Słowa kluczowe: obsługa naziemna, lotnisko, liberalizacja, deregulacja, zasięg geogra-
ficzny, portfel produktów, ekspansja międzynarodowa 
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Introduction

The existence and development of human society ensure its material base 
is possible only on the basis of labor. The purpose of social production is not 
simply the production of wealth on the basis of the achieved level of technology 
development, but its production in the most economical way. This requires the 
full use of subjects’ production capacity, which, in turn, translates itself into the 
consideration of interests of individuals and various social communities so as to 
organize and engage them in the most effective way in social production. This 
requires the co-existence of various forms of organizational-administrative divi-
sion of labor in accordance with the specific historical and social conditions, even 
on the basis of an identical technological base of production.

In our opinion, labor relations act as a basis for social differentiation, poli-
tical and economic dynamics of society. This statement is justified for the follo-
wing reasons: firstly, genetically (historically) the labor relations are the basis for 
differentiation of individuals as the carrier of specific labor functions, and, on this 
basis, there occurs their differentiation as owners. Nevertheless, without losing 
sight of those important considerations, we should not forget that in societies 
with the developed socio-class differentiation, engaging individuals by certain 
types of work can be simply explained by their belonging into different property 
owners groups. Although, with the correct genetic approach, the problem remains 
the same, as the place of subjects in the property structure is it a derivative of the 
employment relationship. Moreover, when labor (production) interests determine 
economic system (Solodovnikov 2002: 781–782), individuals are endowed with 
the prerogatives of the owners (or they are owners) precisely to the extent that it 
is necessary for carrying out certain labor functions. Secondly, historical expe-
rience shows that if the class of owners cannot fully (sometimes partially) carry 
out some socially important labor functions, it must either perish (along with the 
annihilation of the nation-state), or bring to the implementation of this socially 
important functions the representatives of other socio-class formations, giving 
the then de facto (and often de jure) partially or completely their prerogatives of 
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owners. There is a vast number of examples of such a process in history (Solodo-
vnikov 2003: 515).

1. Trends and prospects for the employment development and the creation 
of the socio-science community under the condition of modernization of 
the Belorussian economy

Today it has become clear that the innovative development of the Belorus-
sian economy is possible only on the basis of a more rational use of labor resour-
ces. The reason for this is the inability to significantly increase Belorussian labor 
resources by attraction of foreign labor force. Belarus could (and, in our opinion, 
it should) attract up to two million foreign workers (naturally from the close 
cultural regions on an ongoing basis, in advance to determine the mechanisms of 
people attraction from different ethnic and regional groups, etc.) not only without 
the threat to national security, but also a great social and economic benefit. But 
for various reasons this is not done. So at the moment there is a necessity to ma-
inly focus on its internal human reserves.

First of all, it should be clearly understood that the development of recom-
mendations for the interested in them state bodies in the field of labor markets 
requires prior clarification: to what society we should strive for, and what kind of 
economy of the future society is the most adequate.

In our opinion, the Belorussian society will soon have to move into the post-
industrial stage of development, and this will require the creation of a modern 
(post-industrial) labor relationship. It should be borne in mind that, according to 
the views of the founder of the post-industrial approach, D. Bell Bell (1973), the 
transition to a post-industrial economy does not mean the disappearance of agri-
cultural and industrial structures, but the preservation of them both as dominant 
and peripheral. The post-industrial structure becomes dominant. The result is the 
enhanced complexity of the socio-economic processes.

The literature states that the methodological principles of the concept of 
post-industrialism were laid by K. Clark and J. Fourastié in the late 1930s – mid-
1940s. According to their views, “there are triad of sectors stand in social pro-
duction (primary – agriculture, secondary – industry and tertiary – services). The 
transition from one sector to another, in their view, is feasible due, firstly, econo-
mic development, leading to relative changes in demand for the products of the 
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sectors, and secondly, growth of productivity, reflected in the relative changes in 
the demand for labor in different sectors. Over time, tertiary sector becomes the 
dominant – both in terms of the share of employed people in total employment, 
and with the position of the share of production in this sector in the GDP” (Vere-
dyuk 2010: 36).

In the works of later writers, there is an emphasis on the qualitative cha-
racteristics of the post-industrial society, which has led to the emergence of the 
concepts such as “information society” (Machlup 962); “Knowledge Society”; 
“technotronic society” (Brzezinski 1970); “network society” (Castells 1996); 
“environmental post-industrialism” (Roszak 1972). Since the inception of the 
concept of the post-industrial society characterized by the globality of metho-
dological principles and scope of the problems covered such a concept can no 
longer be clearly assigned to either an economic, or a sociological, or a political 
science (Inozemtsev 1998).

The emergence and development of the post-industrial society is accom-
panied by, firstly, the changing nature of manufacturing, from mass production 
to flexible, technological innovation-oriented production, secondly, by the trans-
ition of the role of the locomotive of economy from industry to the services sector 
and, thirdly, a significant increase in the value of knowledge for the economic 
development.

The modern scientists – advocates of post-industrial areas, have begun to 
pay their attention to the mechanisms of producing the post-industrial society. As 
Veredyuk noted, “In studies of post-industrial trends in general can be found the 
vector splitting and detailing the post-industrial perspective. The leading domestic 
(Russian) scientific experts of postindustrialism include Inozemtsev V, Buzgalin  
A, Kolganova A, Medvedev V, Nureyev R. Their work not only address the rese-
arch methodology of post-industrial society, the problems of the Russian eco-
nomy to adapt to the new conditions as a whole, but also pay attention to the 
problems of the employment relationship. Among domestic (Russian) scientists 
whose research directly related to employment and labor market are Aghabekian 
R., Gimpelson V, Kapelyushnikov R” (Veredyuk 2010: 37).

Since it is only the transition of the Republic of Belarus to the postindustrial 
society that will ensure the standard of living as adopted today in Old Europe, it 
is necessary to offer the Belorussian government all but simple recommendations 
for optimization processes in the field of employment on the basis of the exist-
ing structure of the national economy (any other way the country will never be 
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able to break the deadlock, “catch-up” development). There is also the need to 
develop the recommendations for the regulation of labor relations promoting the  
earlier post-industrial modernization of the country. In developing these recom-
mendations we must be aware that there cannot first be created a post-industrial 
economy and then formed its adequate employment structure. Nor can there first 
be obtained the post-industrial vocational structure only for us to move quickly to 
the post-industrial stage of development with this human capacity. Carrying out 
the technical and technological modernization, creating the competitive (post-
industrial) structure of the economy and building the modern (post-industrial) 
employment relationship should occur at the same time.

Here appears a temporary mismatch, or a temporal paradox, which is to 
ensure that the technical and technological re-equipment could be done within 
three years, while the training of people with the relevant (postindustrial) skills 
can take from 3 to 15 years (depending on the specific qualification and profes-
sional requirements, and performing certain professional duties). Below we will 
try to give our vision of a possible resolution of this contradiction.

The theoretical understanding of optimization processes in the field of 
employment under the conditions of transition of the Republic of Belarus to a post-
industrial society causes a new (system) point of view both on the very category 
of employment and trends in the evolution of labor relations under the conditions 
of radical changes in the nature of industrial production (from mass production 
to flexible, technological innovation-oriented production) as well as the signifi-
cant increase both in the share of the service sector in the economic growth, and 
the role of science in ensuring the competitiveness of national economies. The 
most appropriate definition of employment, on the basis of the purposes of our 
study, we believe is that offered by O. Veredyuk: “As employment we understand 
not only the state in which the individual has a income–generating job, but also 
a complex system of social and labor relations, appearing on the labor resource 
between the individual and society and the indirect employer. Employment, as 
a system of relations, affects a wide range of issues, including issues of quality of 
workforce and human capital investment, workplace creation, employment and 
working conditions, discrimination in the labor market, state regulation of these 
relations, and so on” (Ivanter 2011: 4).

First of all, it is necessary to distinguish between the mechanisms regula-
ting the processes of employment in order to ensure the post-industrial moder-
nization of the Belorussian economy in all three major economic subsystems: 
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manufacturing, the service sector and science. As noted in the literature on the 
subject, “employment (its quantitative and qualitative characteristics) is one of 
the key indicators of the state of economic development (including the transition 
to a post–industrial stage)” (Veredyuk 2010: 37).

For the Republic of Belarus, the transition to a post-industrial economy is 
directly related to the problem of industrial modernization. There is preserved the 
surplus employment (hidden unemployment) in large industrial enterprises today, 
while the shortage of labor in the economy is held in country.

It should be emphasized that the purpose of modernization of the Belorus-
sian economy should be labor-saving. The saving of social labor had always been 
and will be the main measure of the effectiveness of economic development. For 
the Republic of Belarus, the scarcest resource today is skilled labor. This is not 
always obvious, because in a number of companies and in some regions there is 
excess employment which, similarly to Russia (Ivanter 2011: 3–10), is mostly 
structural: for qualifications and specialties, by region, by industry, by sex and 
age groups. The shortage of labor of Belarus could be explained by the 1990s 
demographic dip.

The Russian Federation as well as the Republic of Belarus have inherited 
a number of problems decreasing the effectiveness of the national economy from 
the Soviet Union. For example, the director of the Institute of Economic Fore-
casting of the Russian Academy of Sciences, V. Ivanter notes in this regard: “the 
lack of labor resources, is more serious, when we take into account not only quan-
titative, but also qualitative and structural measurement. To present a problem in 
terms of the qualitative approach is sufficient to note that the country (Russian 
Federation) even now has a obvious shortage of specialists in the field of high 
technology production, i.e. lack of specialists capable to work in the real sector 
of the economy, processing industry, which impact on the depth of processing of 
extracted natural resources. On the other hand, a negative factor is the high labor 
intensity of many basic manufacturing processes, including machine building, 
fuel and energy complex, power industry, agriculture, transport and communica-
tions. Thus, the lack of qualified specialists and skilled workers is aggravated by 
workforce overspending, because of technological obsolescence of most sectors 
and industries of our economy” (Ivanter 2011: 4).

It is not the mistakes of the current government, but the past inheritance of 
the Soviet Union’s large and inefficient economy. As many leading economists 
have noticed, the economic growth in Russia and Belarus first of all will be the 
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real economic growth. V. Ivanter emphasizes: “Guess if you can become like the 
United States and live by servicing the huge financial flows, it is unrealistic. It 
should proceed from reality and pragmatic capabilities ... Therefore, without the 
scale labor-saving Russia will not do. Now we need to do everything possible to 
organize the process of the general labor and human resources saving on the basis 
of mainly new, high-tech industry” (Ivanter 2011: 5). Accordingly, in Belarus 
the successful modernization of the economy depends primarily on its ability to 
create a country in the modern industrial sector, i.e. move from mass production 
to flexible technological innovation-oriented production.

There is a purpose for Belarus today to build social and economic mecha-
nisms of labor saving and labor-based high-tech industrial upgrading. The highly 
skilled and highly productive labor is the main resource for providing consistently 
high rates of economic growth and achieve average real incomes of Belorussians 
at the level of the developed EU countries.

The adoption of labor-saving as a major priority of the Belorussian economy 
enables us to take a fresh look at the problem of staff upgrading in terms of star-
ting modernization. The formation of new technological structures based on the 
prevalence of high technologies on labor-intensity and capital-intensity is accom-
panied by the rapid development of information economy. The implementation 
of labor-saving technology (high technology) will lead to an increased demand 
for highly skilled workers. The inevitability of this phenomenon is becoming 
apparent, and the fact that without the necessary number of highly skilled wor-
kers there cannot be mass adoption of high technologies into production. In other 
words, the development of the new post-industrial worker and the implementa-
tion of new technologies  are two sides of the same coin. Recognizing this, and 
the fact that in order to implement a new technology (since it has been developed) 
a year will do sometimes, whereas for the training of highly qualified workers 
who can use it effectively one needs from 5 to 10 years, it must be concluded that 
some approaches of higher and secondary education should be reviewed. Today, 
universities and educational institutions should train staff not only (and maybe 
not so much) at the request of companies based on existing technologies, but, 
for the long-term plans, on the basis of the technological modernization of the 
country. Accordingly, the requirements for the forecast of scientific and technical 
progress development must be radically changed, and not be relied on the prin-
ciple of “from the achieved”. The requirements should rely on real strategies of 
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technological modernization of economy in the context of global technological 
trends.

It is common knowledge that the cause of post-industrial changes in pro-
duction is technological changes: the predominance of high technologies in labor-
intensity and capital-intensity. An active development of high technologies in the 
Republic of Belarus will lead to an increased demand for highly skilled workers 
and a decrease in the low-skilled worker demand. However, when assessing the 
prospects of employment in our country, it is necessary to take into account, as 
rightly noted by M. Castells, that the spread of information technology does not 
reduce the overall level of employment (Castels 2010); although it significan-
tly alters the structure of employment (labor force is increasingly moving into 
services).

The rapid development of technology requires appropriate changes in the 
specialization of skills, i.e. there is a problem of training and retraining. The 
increase in specialization of skills, in the context of rapid changes in qualification 
requirements, reduces the substitutability of labor. Accordingly, it is the costs 
increasing the replacement of intellectual labor that are higher in comparison 
with the costs of replacing the physical labor. Changes in production caused by 
technological innovations have multiple, and not always unambiguous, impact 
on employment. Such impact is manifested, first of all, in the changing structure 
of labor demand as well as in the nature of industrial relations (Toffler A., Toffler 
H. 1993).

In the post-Soviet period in Belarus the system of training and its struc-
ture changed. While an excessive amount of engineers graduated  from USSR 
Universities, the opposite tendency became dominant in the post-Soviet period 
– universities began to produce excessive amounts of lawyers and economists 
thus contributing to the oversupply of specialists with higher education diplomas. 
There was a situation in the financial sector when many functions carried out by 
specialists with secondary special education were carried out by graduates from 
highly educational institutions. As a result, the diploma of higher education was 
impaired, highly qualified personnel were not effectively used, i.e. wasting social 
labor.

Today in Belarus there is a need to form the modern industrial (post-indu-
strial) policy, aimed at accelerating the accumulation of human and social poten-
tial as the main components of the increased economic efficiency of the industrial 
technological structure. This policy should include the mechanisms of redistri-
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buting budgetary resources for rapid structural transformation of the domestic 
industry. In addition, it is important to strengthen the meaning of advanced tech-
nological planning for local universities’ timely response to the new needs of the 
industrial sector, while training the specialists with higher and secondary special 
education. The system of continuous training for all professionals should become 
more flexible, and in some cases, more specialized.

In terms of transition to the postindustrial society, the role of knowledge 
increases, which is reflected in the change of the ratio of production factors (with 
knowledge and information taking the lead), and there is the transformation of 
added value structure (increases the share of the intellect-created value).

In the post-industrial society knowledge becomes both object and product 
of labor, there are significant transformations in the institutional structure of the 
economy. Institutions producing intangible goods (knowledge), training and rese-
arch centers replacing industrial corporations – institutions of mass production 
of material goods – become the leader. The strengthening of the role of kno-
wledge is accompanied by changes in the nature of work, where an increase is 
the creative part. Obviously, this entails the need to improve the individualization 
of employment contract, taking into account the displacement of the needs and 
values   of the individual from the material toward the intangible, the adaptation of 
motivation due to the increased non-economic incentives to activities to further 
improvement of the evaluation criteria of participation of labor resources in the 
creation of added value (Veredyuk 2010: 40).

Today, it is important that the focus of the entire Belorussian science is the 
needs of the real economy (the core of the society’s economic system), which 
requires the development of criteria so as to determine the socio-economic effi-
ciency of imports of a particular technological innovation or the development of 
its domestic experts. Based on the post-Soviet Belorussian reality, it is currently 
impossible to stop state funding for applied research, since the National Academy 
of Sciences should take part in the applied research, previously engaged by indu-
stry institutes. 

The tasks of the post-industrial modernization require a fundamentally diffe-
rent, in comparison with the existing, legal framework to ensure the advancement 
of science in the production. M. Myasnikovich, on this occasion, said that “there 
is a need of a legally enforceable right to create a venture capital and innovative 
companies on the principles of the joint venture company, with a most possible 
simple accounting and minimal tax rates, there is a need of making changes in 
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labor legislation, labor costs, legislative strengthening rights to the results of  
R & D” (Myasnikovich 2010: 43). Further, the author indicates that “the owner-
ship of the R & D results, created with the participation of the budget belong only 
to government customers, but implementing agencies, we believe, must have the 
same rights. The authors of innovative projects should be legally entitled to a fee 
– a percentage of the economic effect of output of innovative products or profits 
of the enterprise – to choose from” (Myasnikovich 2010: 43).

Talking about the new role of the services sector in post-industrial society, 
including the growth in this sector of the generated GDP, increasing the number 
of employees, etc., it should be taken into account that more than half of the 
positions associated with the services (engineers, technicians programmers and 
others working in the industry), in fact, belong to the secondary sector of the eco-
nomy (Gershuny 1978). It should also be borne in mind that, “the trend towards 
the economic development of self-service (self-service economy),” says O. Vere-
dyuk, “involving the use of technical household goods (cars, washing machines, 
home theater and so on) instead of acquiring the relevant services in the market, 
leads to a reduction in workplaces in the service sector” (Veredyuk 2010: 37).  
G. Espin–Andersen has noted that in a post-industrial economy there is a marked 
decline in the growth of standard and flexible forms of employment (part/full 
time, and so on), as well as the feminization of male labor (Changing Classes: 
Stratification and Mobility in Post-Industrial Societies 1993).

Thus, it should be recognized that the precise quantification of changes in 
the services sector employment today is difficult. However, the relative increase 
in employment in the services sector is an important attribute of the transition to 
postindustrial society. Such a change in the structure of employment rises, in the 
Belorussian context, a number of practical problems associated with the com-
plexity of adaptation of redundant workers in material production to the require-
ments of the sphere of immaterial production.

The global institutional crisis of 2008–2012 opening the era of modern ca-
pitalism collapse  and inevitably leading to the increase in international contro-
versy generated by the selfishness of the “golden billion” and the reluctance of 
most people in the world to put up with the modern forms of capitalist (predatory 
in nature) redistribution of material, intellectual and cultural values, allows a high 
degree of probability to model the future society (including its economic system) 
in the event of a favorable (non-catastrophic) version of the human civilization 
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development. In this case, the future of a society that has managed to overcome the 
defects of classical capitalism will be characterized by the following features:

– multistructuralism, with the transition of private capitalist structure from 
dominant to the peripheral, while maintaining its high entrepreneurial 
potential as an important factor of social reproduction,

– morality, i.e. the extension of morality as the most important criterion 
and factor in the formation and development of the international political 
and economic relations and national economies,

– environmentally friendly attitude, i.e. the strengthening of environmental 
imperative in the process of social reproduction,

– over tech, embodied in the formation of the 5–6th technologically-struc-
tured real economy.

Thus, the transition of economy to a “post-capitalist” stage of development 
cannot be accompanied by the emergence of a new form of social organization 
– post-capitalist socio-scientific society. This definition emphasizes, on the one 
hand, an increase in the moral and environmental (post-capitalist) principles for 
evaluating the cost-effectiveness of social reproduction. On the other hand, it 
shows an increase in the role of the scientific and technological revolution and 
new institutional forms of use of its achievements in the economic system of 
society (the formation of the social and scientific community).

It should be emphasized that, in the economic literature, when considering 
the post-industrial economy, very little attention is paid to the establishment of 
such an important institution, personifying the process of turning science into 
a direct productive force, as a social-scientific community. This is not only 
because many economists have stood on the positions of economic imperialism, 
focused either on the virtual problems of functioning of an ideal market economy, 
or on local aspects of certain markets, but also because these problems require 
political and economic methods of investigation, now owned by a few scientists 
and economists. However, without understanding, as a socio-scientific commu-
nity, the political and economic nature of such a complex institutional phenome-
non, it is impossible to unlock the full social and economic impact of scientific 
and technological revolution.

Most of foreign researchers, talking about the future (post-apocalyptic, post-
industrial, post-entrepreneurial, etc.) community, primarily examines the progress 
of theoretical knowledge. With the advent of a class of intellectuals and higher 
economic return from their labor, a trend towards the separation of means of pro-
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duction from the worker has been replaced by the opposite – their merger. Thus 
both parties (employees and employers) are neither dependent, nor independent 
but rather interdependent, and that radically changes the form of management.

The class of intellectuals is a gain for the new post-capitalist motivational 
system in that it offers their moral attitudes. Morality, a social capital accumulated 
at all levels of society, ensures the sustainable development, national security and 
high competitiveness of domestic products. As the class of intellectuals develops 
and increases its social and economic role in society, its non-materialistic motiva-
tion, characteristic begins to penetrate from the informational structure into other 
economic structures. The latter in in itself also contributes to the increase in the 
value of morality in economic activity.

M. Izmailova rightly notes that “the institutional structure of a modern 
society seems to its researchers consisting of six elements: economic enterprises, 
the social complex, academic institutions, enterprises for the production of public 
goods, voluntary organizations and households. The first four elements constitute 
the formal economy, while the last two – complementary economy” (Izmailova 
2008: 39). In the post-capitalist socio-scientific community research institutes 
and universities engaged in the checking, systematization and formation of new 
fundamentals, theoretical knowledge becomes the dominant technological stru-
cture. This does not mean, as M. Ismailova has emphasized, that the majority of 
“the citizens of post-industrial society (post-capitalist socio-scientific commu-
nity) will be presented by scientists, engineers, technicians and intellectuals, even 
though today the majority of the population is not a businessman; rather it draws 
attention to the constructive role played by science as commercial in nature, the 
company in the transition to the new system” (Izmailova 2008: 39). 

Thus, the institutional implications for the technological modernization of 
Belarus, in the case the country will move in line with global technological and 
civilizational trends, will be:
1. Firstly, the formation of an efficient informational economic structure that 

will long enough remain peripheral. In terms of this structure there will be 
formed the future post-capitalist institutions, social and scientific community. 
At the same time, a number of institutions today are mature enough or could 
soon become such (for example, the Institute of Intellectual Property). Ho-
wever, most of these institutions are functioning mainly in the information 
technological structure.
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2. Secondly, the further transformation of the institutional Belorussian econo-
mic model in the direction of increasing the autonomy of economic entities, 
as a response to the complexity under the influence of the latest scientific 
achievements of the process of social reproduction. This will reinforce social, 
environmental, economic morality of society as well as increase labor mobi-
lity.

3. Thirdly, the formation of a modern industrial policy as the most important 
component of increasing the economic efficiency of industrial technological 
structure, at present dominant in the economic sphere of Belarus.

4. Fourthly, because after the recovery from the global financial crisis, the world 
economy will face the increasing cross-country competition largely prede-
termined by the transition to the next technological cycle, the advantage will 
go to those countries that have created the post-capitalist social and scienti-
fic community with the most appropriate institutions. At the same time the 
countries with the municipal material and technological environment have 
a historic chance to become world technological and economic leaders, as 
post-capitalist (i.e. humanistic, social), collective, public, universal moral 
values   are more inherent to the population of these countries. The majority 
of the inhabitants of the non-communal material and technological environ-
ment which includes all the countries “of Protestant fundamentalism” or the 
“golden billion”, including their intellectuals, are focused on the dominance 
of individualistic motivations. It is noticeable by the accents of western rese-
archers, describing the symptoms of the class attribute of intellectuals in the 
“post-capitalist” society. The population of the Republic of Belarus and many 
other post-Soviet countries, despite the ideological speculation on the public 
sense of collectivism in the Soviet period and the development of private 
capitalist structure today, is still following its collectivist mass-guided univer-
sal moral values. All this enables the country to evolve faster, institutional-
ly, towards the formation of institutions of the post-capitalist socio-scientific 
community so as to find the replacement of obsolete social and economic in-
stitutions quickly, to capitalize the resources needed for emergencies, to carry 
out socialization and moralization of economic practice. On this basis, the 
Republic of Belarus, along with the BRIC countries, may, in the foreseeable 
future, at the stage of the global change of technological structures, reach the 
world’s technological and economic leaders.
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summary

The article defines the basic principles of the socio-scientific community in 
the process of modernization of the Belorussian economy as well as it justifies the 
necessity of forming the effective economic structure information for the deve-
lopment of the social and scientific community.
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PERSPEKTyWy zATRudNiENiA  
W RozWoJu ŚRodoWiSKA NAuKoWEgo  

W KoNTEKŚciE modERNizAcJi BiAłoRuSKiEJ goSPodARKi

Streszczenie

Główne zasady tworzenia stowarzyszeń społecznych i naukowych w procesie 
modernizacji gospodarki Białorusi zostały określone na podstawie koncepcji post- 
industrialnej. Są one następujące: zasada równoległości modernizacji technicznej i tech-
nologicznej gospodarki oraz tworzenia postindustrialnych stosunków pracy; zasada 
oszczędności pracy w oparciu o przemysł wysokich technologii; zasada strategicznej 
orientacji na światowe tendencje technologiczne; zasada długofalowego kształcenia usta-
wicznego specjalistów; zasada promocji przez państwo osiągnięć naukowych w obszarze 
produkcji; zasada rosnącego wpływu priorytetów moralnych i ekologicznych. 

Konieczność tworzenia efektywnej gospodarki informacyjnej stanowi podstawę dla 
formowania stowarzyszeń społeczno-naukowych.

Słowa kluczowe: modernizacja techniczna i technologiczna, post-industrializacja, 
modernizacja gospodarek tranzytywnych




