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Abstract. Although the interest in the concept of ‘blue economy’ has
grown rapidly in recent years, the most studies assess maritime activities’
size, scope, basic trends or position in national economy mostly at the
basin/national, sometimes even regional level and there has been little
research taking into account the local dimension of maritime economy.
This is partly due to a lack of appropriate statistical data concerning
maritime economy. The aim of the analysis is to define and describe the
local maritime economy in Poland as well as to establish its importance for
various territories. This study considers the challenges that maritime local
studies face in terms of data availability and provides a research path that
is to some extent complementary to analyses at the national and regional
level. It explores a two-step approach to measure and evaluate a maritime
local economy in Poland in 2016: (1) a more general countrywide attempt
to identify the problem; (2) addressing the local dimension of blue
economy in the spatially limited area (coastal regions). Moreover, the
approach allows to identify territorial differences (functional region types),
the extent to which these activities differ among local economies and the
pathways for maritime economy structures transitions along the coastal
Poland.

1 Introduction
An increase in interest in maritime economy along with growing potential for deriving
benefits from the seas and the oceans wealth contributed to an increased intensification of
efforts related with planning and strategic governance of maritime areas [cf. 1-4]. As a
result, as of 2015, the Maritime Policy of the Republic of Poland up to 2020 (with
perspectives up to 2030) [5] was adopted, whose main directions of development were
determined earlier by the Green Paper on Marine Policy for the EU [6], as well as by the
EU Strategy for the Baltic Sea Region [7].
In practical terms, there appeared demand for facilitating cohesion between scientific
knowledge and governance practice to strengthen the decision-making processes and
governance of economy and natural environment of seas and oceans, as well as of coastal
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zone. The Blue Economy, by providing considerable developmental opportunities for
maritime regions and contributing to more rapid development of national economies,
caused an increase of information requirements that are indispensable for public debate and
development of national and international policies for sustainable sea governance. Over the
quite short period of time the information gaps appeared on many dimensions: in terms of
spatial approach “on land” (local, regional and national dimension of maritime economy),
from a substantive perspective (identification of maritime sectors), from a subjective
perspective (marine stakeholders), in the context of the definitional debate (measuring the
marine economy) and in terms of tool-based approach (availability of coherent, comparable
and adequate data, choice of measurement methods) [8].
The study comes within a contemporary discussions of maritime economy. The aim of
the paper is to indicate specificity of defining the maritime economy on a local basis, and
elaboration of measurement methods and evaluation of local maritime economy in Poland.
Moreover, the study takes into consideration identification of spatial disparities, as well as
searching for regularities in economic space of coastal regions in regard to blue economy in
the context of usability of obtained findings in the process of governance.

2 Theoretical and conceptual framework
2.1 Theoretical concepts of marine economy
Studies aimed either at evaluation of economic activity associated with the oceans, or at
delimitation of maritime functional regions or at development of other typologies of marine
space are in the initial phase. Although one may try to describe the term "blue growth"
explicitly as a broad economic use of seas' and oceans' resources, such as fisheries,
shipping, tourism and coastal protection [9], the very terminology associated with seas and
oceans is applied on a variety of ways in different parts of the world. There occur, for
example, such terms as "ocean industry, "marine economy", "marine industry", "marine
economy", "marine activity" and "maritime sector" [10].
Analogically, the scope of the marine economy is defined on multiple ways, depending
on the particular countries and regions, which may pose problems while quantifying the
economy's marine sectors. As shown by the example of United States, UK, France,
Australia, China, Japan and South Korea, Park and Kildow [10] point out that disparities in
understanding of marine economy are noticeable and may depend on the importance of the
particular sectors in a given country. The common sectors of marine economy comprise
such categories as: fisheries, marine mining, offshore oil and gas, ship and boat-building,
marine manufacturing, marine construction, marine transportation, ports, marine tourism,
ocean renewable energy, marine bio industry; and public sectors such as: education,
national defence, R&D, and public administration. Drawing on the aforementioned scope of
marine economy sector, Parker and Kildow [10] break down maritime activities into
activities that: (a) explore and develop ocean resources, (b) use ocean space, (c) protect the
ocean environment, (d) use ocean products as a main input and (e) provide goods and
services to ocean activities.
As far as the research studies in EU countries are concerned [11], the proposal is to
take into account the following marine sectors: living resources, non-living resources, ship
and boat building, construction, transportation, tourism and recreation, public
administration, education and R&D and others, with making use of industries classified
with the NACE Rev.2 four-digit numerical code. Suris et al. [11] break down the marine
activities into three groups: completely marine, mainly marine and partially marine,
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pointing out at the same time that certain dose of flexibility ought to be preserved in
defining the scope of maritime economy for the particular countries.
Similarly Colgan [12] distinguishes two concepts of economic activities falling under
the framework of marine economy sector: (1) the ocean economy perceived as "economic
activity which derives all or part of its input from the ocean" (p. 5), which is a function of
both industry and geography" (p. 5), i.e. a significant part of activities takes place within
the coastal regions, but some part maybe located outside those regions (e.g. seafood
retailers), and (2) the coastal economy that is an economic activity in the coastal region and
"incorporates a broader set of economic activity" (p. 5).
2.2 Dimensions of local marine economy in practice
Different approaches to concepts and definitions of maritime economy cause that the basic
difficulty lies in delimitation of maritime economy. The EU public statistics omits to single
out the sector of maritime economy. Inasmuch as, in Poland at the national level, the
adequate estimates are carried out by the Polish Central Statistical Office [13]; one can
hardly find relevant studies at the regional and local level, which comes along with limited
access to statistical materials. Also there is a risk that defining maritime economy as a set
of selected types of business activities may lead to both underestimation (registering in
accordance with the prevailing kind of business activity, utilization of the enterprise
method) as well as overestimation of the actual values (difficulty with distinguishing from
types of business activities the particular ones that are strictly related to maritime
economy). The information gap in the system of public statistics (both in Poland and in
other EU countries; cf. 1) results from the inflexible or rigid system of data collecting,
based on traditional breakdown into types of business activity, which makes it impossible
to aggregate quantitative data with regard to sectors developing at variance with traditional
breakdown (e.g. maritime economy or the so-called silver economy). It is necessary, in that
case, to adopt lots of assumptions that as a result may lead to inaccurate conclusions.
The current study draws on EU experiences [cf. 14] which indicate selected types of
business activity classification (NACE Rev.2 – PKD 2007) as referring to marine economy
(Tab. 1). To some degree, also the concepts of marine economy are made use of, as
proposed by Suris et al [11] and Colgan [12], basing the scope of marine economy on
spatial scope of analysis (country vs. coastal areas). The Table 1 shows the types of
activities, marked by grey background, when the analysis is restricted to maritime
communes.
Table 1. Listing and grouping the types of business activities for the purposes of identification of
maritime economy sector
Types of activities by NACE Rev.2 – PKD 2007 classification (sectors and codes)
Marine (03.11) and freshwater (03.12) fishing
Marine (03.21) and freshwater (03.22) aquaculture
Extraction of crude petroleum (06.10) and of natural gas (06.20)
Support activities for petroleum and natural gas extraction (09.10) and for other mining
and quarrying (09.90)
Operation of gravel and sand pits; mining of clays and kaolin (08.12) and of salt (08.93)
Processing and preserving of fish, crustaceans and molluscs (10.20)
Wholesale of other food, including fish, crustaceans and molluscs (46.38)
Building of ships, boats and floating structures, including pleasure and sporting boats
(30.1, 30.11, 30.12) and
Repair and maintenance of ships and boats (30.15), machinery (33.12) and dismantling
of wrecks (38.31)
Works related to construction of water projects (42.91, 42.99)
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Sea and coastal passenger and freight water transport (50.10, 50.20) and inland
passenger and freight water transport (50.30, 50.40)
Service activities incidental to sea transportation (52.22, 52,29)
Warehousing and storage and cargo handling in sea ports (52.10, 52.24)
Research and experimental development on biotechnology and natural sciences and
engineering (72.11, 72.19)
Hotels, holiday and other short-stay accommodation, amping grounds and campsites
(55.10, 55.20, 55.30)
Restaurants and other eating places (56.10)
Rental and leasing of recreational and sports goods and water transport equipment
(77.21, 77.34)
Tour agents activities (79.11)

6 – water transport

7 – research &
development
8 – tourism

Source: own elaboration based on [8].

2.3 A proposal of evaluating local marine economy
The term ‘maritime economy’ is used to denote economic activity (not economic value),
being measured through the number of business establishments (entities of national
economy included in the business register – REGON) [cf. 1]. This approach is determined
largely by availability of data at the local level. Statistical data concerning the number of
entities were obtained from the REGON database. For a tourism-related group, the number
of facilities and accommodation places available in tourist accommodation facilities was
used as an index value (this stems from the fact that lots of entities providing
accommodation are not registered in the REGON database). The use of REGON database
entails certain limitations concerning the accuracy of conclusions. Spatial attribution of
information concerns the place of registration rather than the actual place where business
activity is carried out. The database covers also firms that ceased to operate, i.e. those that
have not deregistered. These and other weaknesses of REGON database are well described
in the literature of the subject [e.g. 16, 17]. However, it seems that in spite of the
aforementioned drawbacks the database allows for comparing the intensity/volume of
maritime economy between communes (gmina, LAU 2), since the similar scale of error
maybe assumed with regard to all of the investigated communes, except for large cities –
where undoubtedly greater number of larger firms is registered, including those that operate
outside their area. That is why the REGON database does not always ensure the accuracy of
estimations concerning the importance of maritime economy in large urban centres.
To evaluate maritime economy at the local level, particularly to identify regions in
which maritime activities play a particularly important role, as well as to conduct
comparisons inside the coastal regions, the index method was employed which is regarded
to be a traditional research method in socio-economic geography [18]. The basic index that
is helpful in differentiating between communes' economic space falling within the
framework of maritime sector is the number of economic entities per 10 thousand working
age population.
Additionally, in order to enhance the knowledge on the situation existing and processes
going on in the coastal regions' economic space, as well as on the basic structures of
maritime economy and their evolution, the classification methods were made use of. To
carry out classification of communes, multidimensional comparative analysis concerning
importance and structure of maritime economy in maritime communes was utilized, with a
special focus on development of tourism – classification of facilities performed by means of
Ward's method based on the set of features. Two analyses were carried out: for the year
2016 (static analysis) and for the years 2011-2016 (dynamic analysis).
For the purposes of classification of communes, variables are utilized that as far as
possible comprehensively characterize maritime economy, while ensuring completeness
and comparability of data. The adopted concept of study includes three main areas of
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maritime economy analysis, i.e. (a) based on static approach – importance of sector (entities
in maritime economy per 10 thousand working age population, share of entities in maritime
economy in relation to the total number of entities), sector's structure (share of entities in
the particular sectors of maritime economy in relation to the number of entities in maritime
economy), and tourism potential (number of accommodation places in total per 10 thousand
population, share of year-round accommodation/hotel accommodation in relation to the
total number of accommodation) as the important components of blue economy in Poland;
as well as (b) based on dynamic approach (2011-2016 – dynamics of maritime economy
sector (dynamics of entities in marine economy, changes in share of entities in marine
economy in relation to entities in total), durability of maritime economy structure (change
in share of entities in particular sectors of maritime economy in the number of entities in
maritime economy), as well as changes in tourism development in communes (dynamics of
the number of accommodation places in total, changes in share of year-round
accommodation/hotel accommodation in relation to the number of accommodation places
in total) representing potential structural changes of marine economy.
Two spatial scopes of study were made use of, to which the separate scopes of marine
economy sectors were attributed (both narrow and broad approach to marine economy; cf.
Tab. 1 – section 2.2). The former one covers the territory of whole country broken down
into communes (LAU 2), and the latter level of analysis was limited to coastal communes.
Delimitation of coastal regions constitutes a compromise between different interactions and
relations between sea and land as well as objectives of the study itself. In European studies
carried out at the regional level, those statistical regions (NUTS 3) which have at least half
of their population within 50 km of the coast (according to Eurostat definition) are
recognized as coastal regions. For the purposes of the current study it was assumed that the
communes lying directly by the sea, as well as those not lying by the sea, but located within
10 km-wide belt from the sea are regarded as coastal communes, after the "Study of landuse conditions for Polish coastal regions" [19]. According to this approach, in total, coastal
regions comprise 68 LAU 2 units (communes) (spatial scope against the background of the
whole country – cf. Fig. 1).

3 Results
3.1 Polish local marine economy
The findings obtained from the countrywide analyses show evident clustering of maritime
economy especially in maritime communes (Fig. 1). In this context, it comes as a surprise
that there are so many maritime economic entities operating in inland regions of Poland.
This is due to taking into account, under the framework of that sector, economic
establishments involved in the construction of water-engineering facilities, as well as those
that carry out maritime-related research. The research studies go to the benefit of large
cities. Nonetheless however, by using this approach, it was possible to establish that in all
of the maritime communes the number of economic entities exceeds 10, while in the areas
characterized by outstanding tourist values and in large seaside cities that number exceeds
50 per 10 thousand working age population.
Inclusion of the measurement of importance of maritime economic sector at the local
level, covering the whole country, makes it thus possible to prove the thesis that a marked
spatial diversification in location of maritime-related sector of economic entities stems
from a varying degree of relation, under the maritime economy activity, to the seaside
location (sectors benefiting from the location rents, as well as those independent
of/dependent in a small degree upon location in the seaside areas, e.g. part of scientific
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research, food processing, etc.). On the other hand, it reveals certain weaknesses in
operationalization of the maritime economy concept based on a statistic system of
economic activity classification and on necessity to adopt numerous assumptions.

Fig. 1. Number of REGON entities potentially related to marine economy per 10 thousand working
age population, as of the end of 2016.
Source: own elaboration based on [8].

3.2 Coastal Poland local marine economy
In order to find solutions to part of the problems posed by definitional approach to the
maritime economy scope at the local level, perhaps it would be necessary to limit the
spatial analysis exclusively to seaside areas. That is why analogical studies on the
importance of maritime economy sector locally were carried out with regard to seaside
communes. Sector of maritime economy (in a broader object-based approach including
inter alia tourism, warehousing, cargo handling) shows considerable spatial differentiation
in regard to seaside communes (Fig. 2). As regards quantitative-based approach, the
majority of entities is concentrated in large coastal cities (Gdańsk-Gdynia-Sopot and
Szczecin) and in communes adjacent to them.
The exception is the tourist sector located along the coast in smaller municipalities and
towns, and occurring in rural and urban-rural communes and small coastal towns: fishing,
fishing industry and the production of ships and boats appearing in many different
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communes. In total, approximately 22 thous. entities of maritime economy were located in
coastal areas of Poland in 2016.

Fig. 2. Number of REGON entities related to marine economy per 10 thousand working age
population, as of the end of 2016
Source: own elaboration based on [8].

Spatial analysis of the number of economic entities per 10 thousand working age
population indicates that maritime economy is of a relatively great importance to small
towns and rural communes (Hel, Jastarnia, Władysławowo, Sztutowo, Krynica Morska,
Łeba, Mielno, Ustronie Morskie, Rewal, Dziwnów, Kamień Pomorski). The number of
maritime economic entities exceeds 300 per 10 thousand working age population. On the
other hand, there occur communes – none of which is lying directly by the sea – with a
relatively small number of entities. Against this backdrop, large cities, due to their larger
and more diversified economic base, are in the group of areas characterized by an average
intensity/volume of maritime economy.
3.3 Types of maritime communes based on importance and structure of
marine economy
3.3.1 Static typology
Based on the use of static method of classification, 5 groups of communes have been
identified. Group 1 consists primarily of large multifunctional centres together with their
surrounding zones that specialise in “higher-order” sectors of maritime economy: ship and
boat building, water engineering constructions, water transport, including even, to a
relatively high degree, scientific research. Also the tourism infrastructure, in opposition to
units from groups 3-5, is made up chiefly of hotel accommodation base, which partly
results from the fact that it provides also business-oriented services. However, it needs to be
stated that the marine sector is just one of many sectors that operate within these centres.
Group 2 is made up of communes, similarly as in the case of group 1, with diversified
character of marine sector which includes mainly tourism (prevalence of hotel facilities),
ship and boat building as well as fishery. The marine economy plays a noticeable role in
economy of these communes, but its share is lower than in communes representing 4 and 5
types. In turn, group 3 consists of communes in which, as compared to other groups, the
marine economy does not play a particular part in economy; these communes are
predominantly small multifunctional centres. Group 4 is made up of communes that have
moderate significance for marine economy and average tourist-oriented services. An
important role is played especially by these units that are also centres associated with
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fishery and fishing industry, as well as with ship and boat building. Group 5, the least
numerous one, consists of units with strict tourism specialization; these are the communes
with the largest concentration of marine economic entities – in which the marine sector to
greatest extent is linked to tourism (mostly monofunctional in character) – food and
beverages establishments, tourist traffic services and primarily holiday centres (often
seasonal). In addition to tourism, fishery is a sector of great importance. Groups 2 and 3 are
made up of units that distinguish themselves by differentiated location in relation to coastal
line – with small exceptions these are the communes which are not immediately situated on
the coast of the Baltic Sea. Group 4 and 5 includes communes that are located alongside the
Baltic coast. Figure 3 presents location of particular groups.

Fig. 3. Typology of maritime communes in regard to maritime economy criteria (static analysis)
Source: own elaboration based on [8].

3.3.2 Dynamic typology
Thanks to the use of classification method based upon dynamic approach, similarly as
in the above-mentioned case, 5 groups of communes have been identified; however, it must
be stated that their numerical distribution is even more unequal than the one elaborated on
the basis of static approach. The most numerous group (1) constitute communes
characterised by an average growth of maritime economy, as well as by stable structure of
that industry sector. A characteristic feature of units belonging to group 2 is a relatively
high dynamics of marine sector (second position in the ranking after group 5). The changes
are additionally influenced by structural transformations, a decrease in significance of
fishery as well as of construction of water engineering and tourist facilities, and
simultaneously by a growing importance of ships and boats building. An extremely high
dynamics of accommodation places is accompanied by an increased seasonality of the
tourist accommodation infrastructure that follows from the rapid growth in number of
seasonal places. Group 3 is made up of units which, under conditions of stabilised
importance of maritime industry sector as well as of its structure, are characterised by the
highest increase of entities in absolute numbers. In the area of tourism, it should be noted
that there occurs a drop in share of year-round accommodation places (similarly as in group
2). These communes are characterised by high levels of coastal tourism development (high
increases in absolute numbers, but with small relative increments). Also, they distinguish
themselves by a high percentage of continuing businesses. Group 4 comprises units with a
stable maritime industry sector, however, with a tendency towards decreased importance of
that industry sector (including tourism sector). Nevertheless a large percentage of
companies continues to enjoy a stable situation in the area of undertaken activity.
Considering the structure of the industry sector, it is the only group in which a slight
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increase of fishing importance is noted. In turn, group 5 comprises communes where the
maritime sector, as measured in terms of economic entities number, is developing at the
most dynamic pace. Also, as it is observed, there occur such processes as the qualitative
improvement of accommodation places (with a simultaneous decrease of their overall
number), the highest growth of year-round accommodation places in hotel facilities, which
is partly due to their extremely low initial level, and the largest increase of entities in the
tourism sector. At the same time, however, tourism is losing its importance in favour of
those activities that are associated with ship and boat building as well as water transport.
Figure 4 presents map showing division of maritime communes based on dynamic
approach. Spatial distribution of communes, performed by means of Ward method, reveals
some regularities, namely a relatively rapid growth of maritime economy in communes
where previously this sector of economy never had much significance, also in the
communes that are not located at the immediate location on the Baltic shore. St the same
time, it reveals that there is an ongoing stabilization in development of that industry in
typical tourist communes and in large multifunctional centres together with their
surrounding zones that specialize in “high-order” maritime economy sectors.

Fig. 4. Typology of maritime communes in relation to marine economy criteria (dynamic analysis)
Source: own elaboration based on [8].

4 Conclusions
Identification of the importance of maritime economic sector (in a narrow sense) at the
local level in Poland, based on the index of the number of economic entities per 10
thousand working age population, tends to denote: (a) a high level of heterogeneity of
Poland’s economic space, (b) a concentration of strong links with maritime economy in the
areas situated especially along the coastal line (traditionally predisposed toward stronger
links with that sector), (c) trends towards concentrating business activity in the sectors
connected with maritime economy also in the agglomeration areas (marine activity
independent of location in the direct vicinity of the Baltic sea), and last (d) that the large
part of Poland’s space has no links whatsoever with maritime economy (this concern in the
main the peripheral areas located in east Poland, as well as the so-called inner peripheries).
The similar studies in foreign literature deal more often with attempts to identify disparities
in maritime economy at the regional rather than the local level. Hence the utilized set of
features is based primarily on indicators concerning GDP (or GVA), labour productivity
within the marine sector or the level of employment in marine economy sectors.
Nevertheless their results reveal that regional disparities are significant among regions and
also that regional sectoral specializations are developing [12, 20, 21], the ocean economy
plays a greater role in absolute terms predominantly in urban areas, however, it has greater
significance for less developed local economies (including rural areas) [1], and, in certain
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cases, gaps between maritime economies of varied coastal regions are gradually decreasing
[21].
Analysis of the maritime sector (in a broader approach as compared to analysis of the
area of the whole country), limited spatially to coastal regions, reveals strong spatial
differentiations between communes in terms of significance of maritime economy, both
among economic entities (in addition to communes characterized by a very high index of
economic entities per 10 thousand population – small administrative units that have coastal
location, there are communes that have a relatively insignificant links with maritime
economy, including also those that are situated along the Baltic coast), and in terms of
accommodation offer (in this case spatial distribution is to a larger extent related to the
distance from the shore – seaside municipalities are among the most tourist-wise developed
localities). The large heterogeneity of maritime areas in terms of development of maritime
economic sector is also noticeable with reference to the European Atlantic areas (the
highest level of heterogeneity is noted in case of Portugal regions), where at the coastal
NUTS 3 level, to measure and compare the importance of the maritime sectors, a synthetic
index value was utilized (the EcIMar index) [22].
The index method, applied for evaluation of the level and significance of maritime
economy on a local scale, can be further developed on a number of aspects: (a) broadening
the list of indices with the ones that concentrate on a sectoral structure of maritime
economy or (b) paying attention to dynamics of change in maritime economy. Spatial
classifications provide more opportunities for locally-oriented studies of the marine
economy sector. The presented typologies have innovative character; in the Polish literature
of the subject, one can hardly find any cases of communes' classifications where the
maritime economy would serve as a principal classification criteria. This indicates that the
economic dimension revolving around the junction between land and sea has been greatly
undervalued by Polish researchers. The presented findings can be compared to
classifications covering either all Polish communes [23], or communes that have a specific
economic profile, e.g. rural communes [e.g. 24], or tourist communes [e.g. 25, 26]. The
typology proposed in the current study provides, however, other, greatly important aspects
to the knowledge of maritime communes. For example, a group of communes identified by
Śleszyński and Komornicki [23] with other non-agricultural functions can be broken down
into communes that have evident tourist profile (group five) and those where multifunctional maritime economy is developing (group four). While with regard to communes
having other functions, the typology pinpoints e.g. those with greater (group two) and those
with lesser (group three) significance for maritime economy. In the foreign literature, there
have been sporadic studies that use hierarchical agglomerative clustering for determining
the regional regularities within blue economy. For example, Fernandez et al. [27] based on
the use of Ward's method grouped regions of Atlantic European Arc, indicating, as a result,
mostly nation-driven maritime clusters, which attests to the fact, that such studies ought to
be carried out within the particular countries, aiming at analysis of intrastate trends.
Summing up, the initial assumptions for the typology employed and choices made
concerning the necessity to separately classify dynamic and static phenomena have been
confirmed to be correct. Dynamic classification brings completely new knowledge, being in
addition an innovative way of looking at the dynamics of changes taking place in maritime
communes in the context of marine economy.
Identification of territories, characterized both by a high as well as low importance of
maritime economy, may be useful in determining the economic potential of the aforesaid
sector at the local level and in pursuing the policy of improving competitiveness. Blue
Growth and spatial planning in the seaside regions, including location of strategic
investments with specific reference to a place-based approach. At the same time, a much
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greater emphasis should be put on a comprehensive approach to the subject-matter of local
maritime economy.
The paper presents the outcomes of the research financed by the Polish National Science Centre under
the project “Economy of maritime space” (2015/17/B/HS4/00918).
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