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ABSTRACT: This article identifies the importance of marine recreational fishing to the economy of the Koszalin subregion and
Poland as a whole. The study behind the paper was limited to the seaport of Kotobrzeg, a harbour of crucial significance for
marine recreational fishing. The aim set was accomplished based on survey results and by using the input-output method. The
economic impact was analysed by distinguishing between direct, indirect, and induced effects and utilising the three indicators:
output value, added value and employment. The study showed that most of the economic benefits are limited to the local econ-
omy. Recreational fishing for the Koszalin subregion generates PLN 7.09 million of output value and PLN 3.67 million of added
value and provides nearly 43 jobs. For the whole country, these indicators are PLN 10.50 million and PLN 5.03 million, respec-
tively, providing nearly 50 jobs. In a counterfactual scenario based on the higher cod fishing quotas in force until 2019, recrea-
tional fishing becomes an important sector of the local economy. The significance of marine recreational fishing in Poland is far
lower than in that of the countries adopted for comparison in the study. The future of marine recreational fishing depends on
whether Poland's territorial waters can be excluded from the ban on angling and whether the regulations governing the activities
of angling vessels can be relaxed.

KEYWORDS: marine recreational fishing, angling tourism, Kotobrzeg seaport, input-output method, local economy

Economics and Environment « No. 1(92) 2025 * pages: 1-16 DOI: 10.34659/eis.2025.92.1.816



ECONOMICS AND ENVIRONMENT 1(92) = 2025 2

Introduction

Marine recreational fishing is most commonly defined as catching any aquatic animals in the sea
(mainly fish) that are not one’s staple food and are not for sale (Brocki et al., 2015; Zhao et al., 2022).
Although marine recreational fishing is not commercial in nature, as the above definition implies, its
importance to the economy is growing, especially in developed countries. The economic impact of
marine recreational fishing in Europe in 2016 was estimated at €10.5 billion and provided 100,000
jobs (Hyder etal., 2020; Roberts et al., 2007). The number of marine recreational fishermen in Europe,
in turn, is estimated at 8-10 million (Brocki et al., 2015).

In Poland, marine recreational fishing was expected to become an alternative to commercial fish-
ing, experiencing a decline in the wake of dwindling fish stocks, mainly those of cod. The first regular
fishing began in the late 1990s and flourished in the 2010s when the angling fleet numbered nearly
120 vessels (Radtke & Dabrowski, 2016). This was accompanied by a simultaneous growth in demand
for fishing services among tourists. It is estimated that up to 150,000 tourists would use fishing ser-
vices annually. The quantities caught were presumably at the level of 1.0 tons - 1.5 tons, which
accounted for approx. 10% of the volume of commercial catches (Radtke & Dabrowski, 2010).

This development of fishing tourism benefited not only the owners of fishing vessels but also
seaports and the local economy, i.e., catering and hospitality services and retailers. Marine recrea-
tional fishing mitigated the negative consequences of tourism seasonality in coastal towns. It was a
showecase for these localities, and the large number of their visitors helped spread their promotion.
In 2020, cod fishing quotas began to be introduced, which curbed tourist interest in angling services
(Cukiernik, 2024).

The main aim of the paper is to determine the economic importance of marine recreational fish-
ing carried out from the seaport of Kotobrzeg. This is a key port for Polish recreational fishing, where
nearly a third of all angling vessels used to be stationed, and the importance of the activity in question
is analysed in reference to the Koszalin subregion and Poland as a whole.

The territorial scope includes recreational fishing carried out in the Baltic Sea from fishing ves-
sels. However, it does not include recreational fishing practised in inland waters and individual fish-
ing tourism.

The temporal scope of the study includes 2015-2019 and 2023. In 2015-2019, there was a high
cod fishing quota in force. Recreational fishing was popular with tourists. In contrast, 2023 was the
fourth consecutive year with a cod fishing quota of one fish in place. This reduced tourist interest in
angling trips, and as a result, most of the angling fleet ceased operations.

A survey conducted in January-February 2024 provided information on recreational fishing.
It was addressed to all sixteen vessel owners. Eight of them, representing nearly 60% of the fishing
potential, completed the survey. In addition, the survey results were confirmed by telephone inter-
views with the chairman and vice-chairman of the Commercial-Sport Yacht Owners Association.

The economic significance of marine recreational fishing was determined using the input-output
method. Such an approach allows us to distinguish between direct, indirect, and induced effects, thus
representing the full spectrum of the impact of recreational fishing on the local and national econ-
omy. Output value, added value, and employment - the most common indicators used in the literature
- were assumed as measures of economic impact.

The Polish literature offers no studies addressing the economic importance of marine recrea-
tional fishing. The only authors who studied the analysed issue were Trella and Mickiewicz (2016).
However, they are concerned about the Vistula Lagoon, whose conditions for recreational fishing
differ from those of the high seas.

Research on marine recreational fishing has so far concentrated on technical issues, i.e., the
determination of the quantities caught, the number of tourists, and trip frequencies (Marciniak &
Katuza, 2010; Brocki et al., 2015; Radtke & Dabrowski, 2016). However, no one has studied recrea-
tional fishing from the point of view of economic effects. Admittedly, even the foreign literature does
not explore marine recreational fishing frequently. This is especially true of fishing in Europe, where
interest in this area has only started in recent years, as discussed in the theoretical part of this paper
(Hyder et. al., 2020; Zhao et al.,, 2022; Akbari et al., 2023). An extensive analysis of the literature car-
ried out by the author did not, however, reveal any study analysing marine recreational fishing as a
function of a seaport. As such, therefore, the present study is a novelty. Most of the authors studying
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maritime issues focus on cargo handling, which is the dominant type of activity in ports (Coto-Millan
etal, 2010; Danielis & Gregori, 2013; Merk et al,, 2013; Bottasso et al., 2014; Santos et al., 2018). It is
with less emphasis that they discuss tourism activities (Fernandez Guerrero et al., 2008; Artal-Tur et
al,, 2018). The function of recreational fishing remains a poorly examined sphere of seaport activities.

There are five parts to this paper. The first one reviews the literature, with a focus on studies that
use the input-output method in assessing the economic importance of recreational fishing. The sec-
ond part presents the theoretical assumptions of the input-output method and shows how the
national input-output table is regionalised. The next part discusses how to estimate economic (direct,
indirect, and induced) effects. The fourth part presents and discusses the results of the study. The
final part contains calculations for the counterfactual scenario covering the years 2015-2019. A com-
parative analysis is also shown, where the economic importance of marine recreational fishing in
Poland is looked at against the background of other selected countries. The paper concludes with
a summary.

An overview of the literature

As mentioned in the introduction, the issue of the economic importance of marine recreational
fishing is a popular subject in the literature. In their meta-analysis, Akbari et al. (2023) identified 31
articles on fishing whose authors used the input-output method. Only four of those tackled recrea-
tional fishing. West et al. (2019) analysed recreational fishing on a global scale, Kim et al. (2017) did
so on a regional scale in South Korea, and Poudel et al. (2017) and Rollins and Lovell (2019) on a
regional scale in the US. None of the above authors studied recreational fishing in Europe. Moreover,
all these publications were authored between 2015 and 2020, suggesting that the issue of recrea-
tional fishing is a new research area.

Scheufele and Pascoe (2022), in a publication addressing quota management, made references to
two articles utilising the input-output method. The first of them, by Roberts et al. (2017), assesses the
economic contribution of recreational fishing to the English economy. The second is the above-cited
publication by Poudel et al. (2017), discussing the economic importance of recreational fishing in the
southern states of the USA in 2006 and 2011.

Strehlow et al. (2023) argue that research into recreational fishing has a long tradition in the US
but is rare in Europe. Using the input-output method, they studied the impact of marine recreational
fishing on the economy of the Mecklenburg-Western Pomerania region and Germany, taking into
account resident and non-resident anglers’ expenditures. They cited the research of the aforemen-
tioned Roberts et al. (2017) and other authors. The latter included Hyder et al. (2020) studying rec-
reational fishing in the UK, Storey and Allen (1993) and Steinback (1999) studying angling in the US
in Massachusetts (resident and non-resident spending) and Maine, respectively, using IMPLAN mod-
els, Pita et al. (2018) analysing angling in Galicia, Spain, Williams et al. (2020) studying recreational
fishing on charter boats in the south coast of England, Borch et al. (2011), Southwick at al. (2018),
Herfaut et al. (2013) and Potts et al. (2021), who studied recreational fishing in Norway, New Zea-
land, France and South Africa, respectively.

In contrast, Garcia-de-la-Fuente et al. (2020) undertook to compare the impact of marine recrea-
tional and commercial fishing on the economy of Asturias, Spain.

Zhao et al. (2022), in turn, determined the socioeconomic importance of recreational fishing to
China’s economy. At the same time, they found that angling was well-documented in developed coun-
tries and much less well-documented in developing countries.

The review made within the framework of this study, however, discovered no article examining
the importance of recreational fishing as one of the functions of a seaport. Adopting an appropriate
research methodology required that a review of papers on seaport tourism be reviewed first. An
article by Artal-Tur et al. (2018), in which the authors determined the economic importance of cruise
tourism in the port of Cartagena in the Spanish region of Murcia, served as an inspiration for this
study. Drawing on literature sources, i.e., key papers utilising the input-output methodology (Dwyer
& Forsyth, 1998; BREA, 2013; Worley & Akehurst, 2013), they were able to define the economic
effects of cruise tourism.
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Research methods

The input-output model is a method allowing for the determination of inter-industry linkages or
indirect and induced effects. The indirect effect for output is calculated using a formula referred to as
the Leontief. The indirect effect for added value and employment is derived by incorporating the
diagonal matrix into the model. Its diagonal is constituted by the added value share and the employ-
ment per output coefficients.

The induced effect is derived from the basic input-output model formula by adding an additional
row and column to the matrix. The elements in the row represent net income (wages) per unit of
output. The elements in the column represent household consumer spending. The induced effect is
the difference between the sum of the direct, indirect, and induced effects and the direct and indirect
effects. As with the indirect effect, the induced effect for added value and employment is calculated by
incorporating the diagonal matrix into the Leontief inverse matrix.

The input-output method in our model makes use of data from input-output tables published in
Poland at 5-year intervals (the latest available version is for 2015) (Statistics Poland, 2019). Statistics
Poland publishes input-output tables at the national level, which necessitates their adaptation to the
regional dimension. Such regionalisation allows for the determination of the target area’s self-sulffi-
ciency while being the most difficult task within the input-output method. Prior to regionalisation,
the input-output table was aggregated from 98 to 19 divisions corresponding to the PCA [PCA - Pol-
ish Classification of Activities] 2007 sections. The decision to narrow down the table was dictated by
the sort of statistical data available for the Koszalin subregion. In addition, a too extensive disaggre-
gation affects model complexity, thus hindering result interpretation.

National table regionalisation was carried out based on the Flegg location quotient expressed by
the following formula (Flegg & Webber, 1997; Flegg & Tohmo, 2010):

FLQyj = CILQy X [log, (1+ T2 )3, )

where:

FLQ; - Flegg location quotient,

TRE - employment in the region’s economy (in all industries),
TNE - employment in the national economy (in all industries).

__ SLQi_REi/NEi 2
CILQIJ SLQ;” REj/NEj’ (2)

where:

RE; - regional employment in the retailer industry,

NE; - national employment in the retailer industry,

RE; - regional employment in the buyer industry,

NE; - national employment in the buyer industry,

6 - delta parameter, whose value ranges between (0 < § < 1).

Location coefficients are most commonly used to regionalise a national table, with the Flegg loca-
tion quotient demonstrating the highest accuracy in determining the self-sufficiency of regions. The
value of the critical parameter § was adopted based on Flegg and Tohmo’s (2010) study of Finland’s
regions. Consequently, the regression function was estimated for the purpose of determining the
value of the § parameter:

In&=-1.8379 +0.33195 In R. (3)

By substituting the “R” parameter with the added value (which is the quotient of the value added
for the Koszalin subregion and the country) the value of the § parameter for the Koszalin subregion
was estimated to be 0.2224.
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Estimating the economic effects of recreational fishing in the seaport
of Kotobrzeg

Direct effect

The direct effect of fishing activities in the port of Kotobrzeg in terms of output value was assumed
to be the revenue of fishing vessels, i.e., the price paid by tourists for fishing services. The above-men-
tioned data were obtained through surveys and in-depth interviews. In the cases of entities which
refused to participate in the study, the output value was estimated on the basis of the number of
anglers and the prices per trip, data obtained from Kotobrzeg Seaport Authority, and information
provided by the participating vessel owners. The price for an angling trip depended primarily on its
duration and ranged from PLN 500 per person for a two-day cruise to PLN 1,500 per person for a
five-day cruise. In estimating the output value, PLN 600 per cruise per angler was assumed, a price
paid for the most popular 2-3 day fishing trips. Taking into account the number of anglers amounting
to 3,840, the output value was estimated at PLN 2,304,000 (Table 1). In turn, the added value was
assumed at 70%, i.e., PLN 1,612,800, which consisted of salary expenses of 50% and a gross profit of
20% (taxes, health insurance premiums, and compulsory social insurance premiums). Due to their
considerable age, the fishing vessels were not subject to depreciation anymore. Employment per fish-
ing vessel amounted to 3 persons plus the shipowner. Consequently, 30 people were employed in the
angling industry. All the employees were from the city of Kotobrzeg, as were the vessel owners, except
for the owners of two vessels.

Direct importance of recreational fishing in the three analysed economic categories
in the port of Kotobrzeg in 2023

Economic category

Values Output value (PLN) Added value (PLN) Employment (persons)

2,304,000 1,612,800 30

Indirect effect

The indirect effect is a cycle of economic linkages, and here, it was a consequence of expenditures
by the angling vessel operators and the tourists. Information on the spending structure of the angling
vessels was obtained through surveys. On the other hand, the structure of the tourists’ expenditures
was determined based on Statistics Poland data (Statistics Poland, 2023a; Statistics Poland, 2023b),
which was confirmed by the respondents. As in the case of the direct effect, data on entities that
declined to participate in the survey were assumed based on information obtained from vessel own-
ers who completed the survey questionnaire.

Expenses of fishing vessel owners

Table 2 shows the value and percentage structure of the angling vessel expenses according to the
Polish Classification of Activities (GUS, 2007).

As mentioned above, expenditures on the purchase of materials and services, the so-called inter-
mediate consumption, amounted to a mere 30% of the revenues. As for the expenditure structure,
Table 2 shows that the cost of repairs and maintenance of the angling vessels was the dominant item
(approx. 20%). It should be borne in mind that the vessels owned by the vessel owners had been
adapted from regular fishing to recreational angling purposes or purchased on the second-hand mar-
ket. Some of them were decades old, which made them subject to frequent breakdowns and called for
repairs. The cost of purchasing food, beverages and fuel was another important category of expendi-
ture and amounted to 5.0%. This was in relation to the provision of catering services on board the
vessels. In turn, the considerable distance to the fishing grounds generated fuel expenses. The next
expense item was the cost of energy/electricity/gas/hot water related, among other things, to the
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preparation of meals on board the vessels and the consumption of energy while berthed. Surpris-
ingly, little funds were spent on port fees (0.5%), but that was thanks to the preferential charge by
Kotobrzeg Seaport Authority, which, in its tariff policy, does account for the poor financial situation of
the recreational fishing sector. The small expenditure on promotion (0.5%) was due to its limited
impact on shaping the demand for angling services, which in turn was related to the cod fishing quota
that was in effect in 2023. No promotional campaign, not even a best-planned one, will increase tour-
ist interest in angling where there is a limit of one cod caught per trip. The insignificant expenditure
on financial services of 0.5% showed that any loans for the development of fishing activities had been
repaid, and new ones were not being taken out due to the uncertain situation faced by players in the
industry caused by the cod fishing quota. A relatively minor role in the cost structure was occupied
by accounting expenses, which was due to the scale and form of this business - sole proprietorships
with the vessel owners paying the flat tax. As for membership fees in the Commercial-Sport Yacht
Owners Association, these accounted for a small share of their operating expenses, reaching approx.
0.2%.

Structure of expenditures (in PLN and in %) of fishing vessels in the port of Kotobrzeg in 2023

Expenditure structure
PCA 2007 Name of section (expenditure)

PLN %
A Costs related to agricultural, forestry, hunting and fishing activities 0 0.0
B Mining and quarrying 0 0.0
C Repair and maintenance of fishing/tourist vessels 46080 20.0
D Expenses on energy, gas, hot water 6912 3.0
E Water supply and waste collection 0 0.0
F Expenditures related to port infrastructure reconstruction/expansion 0 0.0
G Costs of purchasing food and beverages and other products. Fuel expenses. 11520 5.0
H Port fee costs 1152 0.5
I Accommodation and food costs 0 0.0
J Internet connection expenses, purchase of promotional materials 1152 0.5
K Expenses oninsurance, financial, and other services 1152 0.5
L Real estate activities 0 0.0
M Costs of accounting, legal services, and market research and expert reports 691.2 0.3
N Cleaning and security maintenance costs 0 0.0
0 Public administration 0 0.0
P Expenditure on vocational courses improving skills 0 0.0
Q Healthcare and social assistance 0 0.00
R Costs of organizing recreational and sports events 0 0.0
S Activities in member organizations 460.8 0.2
Total PCA sections 691200 Total

Anglers’ expenses

Estimating anglers’ expenses proved much more difficult, as it required making certain assump-
tions. Their volume depended on the purpose and length of the anglers’ stay in Kotobrzeg (beyond
the fishing trips alone), the anglers’ nationality, the presence of accompanying persons (family mem-
bers) not participating in angling, and their place of residence (transportation costs).

The sea trips attracted 10% of foreign anglers and 90% of domestic anglers. For foreign tourists,
angling was not the main purpose of their stay in the city but was one of many attractions of their
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choice. Hence, their spending should not be linked to fishing. However, it was assumed that the fish-
ing trip influenced the choice of location and could extend the stay of an average family of three by a
total of two days. The angling trips were one of the considerations made in choosing a vacation des-
tination. In addition, the stays were often extended due to unfavourable weather conditions (stormy
weather). During the fishing trips, those who did not participate incurred expenses such as accom-
modation and food. In addition, our estimates included transportation expenses in proportion to the
duration of the fishing trips.

As for the anglers from Poland, 10% (9% of the total number of anglers) of them were from Koto-
brzeg. It was assumed that Kotobrzeg residents did not incur any expenses related to the fishing trips,
although this cannot be completely excluded, as they might have been required to purchase some
equipment used only on such trips. The remaining 90% (81% of the total number of anglers) of the
anglers were tourists travelling from outside Kotobrzeg, of whom 10% (8.1% of the total number of
anglers) were tourists visiting Kotobrzeg for leisure, for whom fishing was merely one of the many
attractions. For this group of anglers, the assumptions made were similar to those made for foreign
tourists, i.e., two days of stay in the city associated with fishing, a family of three, and transportation
expenses in proportion to the duration of the trips.

The largest group was made up of tourists from outside Kotobrzeg for whom fishing was the only
or main attraction - 72.90% of the total number of anglers, which was consistent with the only study
conducted on this topic so far (Radtke & Dabrowski, 2016). It was assumed that half of them came
from West Pomeranian Voivodeship and limited their stay in Kotobrzeg to the duration of the fishing
trip. As a rule, these anglers came without their families. Thus, their only expenses were transporta-
tion costs. The remaining half came from outside West Pomerania and extended their stay in Koto-
brzeg by two days. These were anglers with families.

Tourist spending (in PLN) related to angling activities in the city of Kotobrzeg in 2023

Expenses
Groups of tourists
accommodation  catering transportation U 152 other services Total
of goods
, . ' 494 270 25 78 47 914
Foreign tourists tourism
189696 103680 9600 29952 18048 350976
361 197 18 57 34 667
Polish tourists tourism
112271 61267 5598 17727 10574 207437
Polish tourists angling West- 0 0 8 0 0 8
erm Pomerania 0 0 109 200 0 0 109 200
Polish tourists angling from 600 488 214 216 118 1636
outside West Pomerania 840000 683200 299600 302400 165200 2290400
1455 955 335 351 199 3295
Total
1141967 848147 314798 350079 193822 2848813

Explanation: the first line — expenses per family or angler; the second line - total expenses of families or anglers; foreign tourists

— foreign tourists for whom fishing was one of the many attractions; Polish tourists — tourists staying in Kotobrzeg for whom fishing
was one of the many attractions; Polish tourists angling West Pomerania — tourists from the area of West Pomeranian Voivodeship
for whom fishing was the main attraction and limiting their stay to the duration of the fishing trips; Polish tourists fishing from out-
side West Pomeranian Voivodeship - tourists from outside West Pomeranian Voivodeship for whom fishing was the main attraction
and extending their stay in Kotobrzeg by two days.

Source: author's work based on the surveys conducted (groups of tourists) and Statistics Poland (2023a; 2023b) (Expenses).

Table 3 summarises the expenses of the four analysed groups of tourists. The largest expenditure
was generated by Poles from outside West Pomerania, for whom fishing was the main attraction -
PLN 1,636. This was due to the inclusion of transportation costs, as well as three-day expenses of the
family and one-day expenses of the angler. The other two groups of tourists were foreigners and
Poles, for whom fishing was one of many attractions. Their lower expenditures of PLN 914 and PLN
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667, respectively, were due to the inclusion of their families’ two-day expenses and, partially, their
transportation costs. The lowest expenses were associated with Poles from West Pomerania, for
whom fishing was the main attraction - PLN 78, which was due to the inclusion of transportation
costs only. The structure of the anglers’ expenses was consistent with the findings of Strehlow et al.
(2023). In total, tourists’ spending on angling in 2023 could amount to PLN 2,848,813.

Table 4 summarises the expenses of all four groups of tourists. These are broken down into four
sections, i.e., accommodation and food, transportation, purchase of goods, and other services (cul-
tural and recreational, entrance tickets, etc.).

The structure of tourist spending (according to PCA 2007) related to angling in the city of Kotobrzeg
in 2023

Expenditure structure
PCA2007  Name of section (expense)

PLN %
A Costs related to agricultural, forestry, hunting and fishing activities 0 0
B Mining and quarrying 0 0
C Repair and maintenance of fishing/tourist vessels 0 0
D Expenses on energy, gas, hot water 0 0
E Water supply and waste collection 0 0
F Expenditures related to port infrastructure reconstruction/expansion 0 0
G Costs of purchasing food and beverages and other products. 350079 12.29
H Port fee costs 314798 11.05
[ Accommodation and food costs 1990114 69.86
J Internet connection expenses, purchase of promotional materials 0 0
K Expenses oninsurance, financial, and other services 0 0
L Real estate activities 0 0
M Costs of accounting, legal services, and market research and expert reports 0 0
N Cleaning and security maintenance costs 0 0
0 Public administration 0 0
P Expenditure on vocational courses improving skills 0 0
Q Healthcare and social assistance 0 0
R Costs of organizing recreational and sports events 193822 6.8
S Activities in member organizations 0 0
Total PCA sections 2848813 100.00

Source: author’s work based on the surveys conducted and Statistics Poland (2023a; 2023b).

Induced effect

The last effect was the one related to household consumption expenditures in industries directly
and indirectly linked to the operations of the fishing vessels. Before the induced effect could be deter-
mined, information was required on the wages of fishing vessel owners and their employees, the
wages as per PCA 2007 sections, households’ propensity for consumption, and the structure of such
expenditures. Information on the wages of fishing vessel owners and their employees was gathered
through surveys. In the case of entities who refused to participate in the surveys, the wages were
assumed by analogy to information provided by the participating vessel owners. Data on the wages
per PCA 2007 sections, the structure of the expenditures, and households’ propensity for consump-
tion were obtained from Statistics Poland (Statistics Poland, 2023c; Statistics Poland, 2024).
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Discussion/Limitation and future research

Tables 5-7 summarise the study results in terms of output value, added value and employment.
The direct effect in the case of output value amounted to PLN 2,304,000 (fishing vessel revenues).
Given that the majority of vessel owners and all employees came from Kotobrzeg, the direct effect
was almost entirely limited to the Koszalin subregion. The indirect effect for both the subregion (PLN
3,362,537) and the country as a whole (PLN 5,524,112) was higher than the direct effect. This was
due to the fact that tourist spending - in the first and second economic cycles - was qualified as part
of the indirect effect. In contrast, the net indirect effect was lower than the direct effect. For the
angling vessels, it amounted to PLN 137,525 and PLN 517,265 for the subregion and Poland as
a whole, respectively, with an initial expenditure of PLN 691,200. Similar correlations were found to
exist in the case of tourist spending, which was caused by the operation of the multiplier. The latter
one, in turn, was affected and determined by the size of intermediate consumption, i.e., the entities’
expenditures on goods and services. The significantly lower values of the indirect effect for the sub-
region indicated a limited self-sufficiency of the local economy. In addition, tourism expenditures had
the greatest significance for the indirect effect. The induced effect had a similar significance to the

direct effect and a lower significance than the indirect effect - and this was despite the inclusion of
the expenses incurred by the vessel owners and their employees. This was due to the lower share of
wages in output value. Summarising the impact of recreational fishing on the output value, tourist

expenditure on angling in the amount of PLN 2,304,000 generated PLN 3,362,537 and PLN 1,426,686

of indirect and induced effects for the subregion, respectively. This means that every PLN 1.00 spent

by tourists brought PLN 2.08 of additional value to the subregion’s economy. When related to the
national economy, the ratio was even higher at 1.00 to 3.56. It is important to note that this study did
not take into account all tourist expenditure components, as it omitted savings, taxes, social and
health insurance contributions, and investment expenditure. Including the above variables in the

model would increase the magnitude of economic effects.

Effects of recreational fishing on output value (PLN) in Kotobrzeg port in 2023

Group studid
Direct

Fishing vessels 2,304,000

Tourists Not applicable

Vessel owners Not applicable

Employees N.Ot
applicable
Total 2,304,000

Initial
expenditure

691200
2848813
201,451
670,861

4,412,325

Effects
Indirect Induced
Subregion Poland Subregion Poland
137,525 517,265 181,805 357,772
2,848813 + 2,848,813 +
376,199 2158034 921,715 1,754,570
Not applicable Not applicable 74,631 128,596
Not applicable Not applicable 248,535 428,247
3,362,537 5,524,112 1,426,686 2,669,185

The direct effect in the case of added value was PLN 1,612,800, accounting for 70% of output
value. The high share of added value indicated the services-related nature of the angling industry. By
comparison, the share of added value was 45% for the national economy. Similar correlations existed
between indirect and induced effects when comparing added value with output value. Consequently,
the added value had a lower impact, i.e., PLN 1 zloty generated PLN 1.27 and PLN 2.12 of value in the

subregion and Poland as a whole, respectively.

As for the third of the indicators, 30 people were employed directly in the angling businesses,
indicating the highly labour-intensive nature of the industry. There was PLN 76,800 of output value
per person employed directly in fishing businesses, while in the national economy, the corresponding
relationship was PLN 457,727 per person. The angling industry generated 12.77 and 19.20 jobs in
the subregion and the country, respectively. The relatively greater importance of direct employment
than that of output value and added value was due to the aforementioned labour intensity of the

angling industry.
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Table 6. Effects of recreational fishing on added value (PLN) in Kotobrzeg port in 2023

Effects

Group studid ) Initial Indirect

Pirect expenditure Subregion Poland
Fishing vessels 1,612,800 691200 59,933 219,764
Tourists Not applicable 2,848,813 1,564,364 2,329,616
Vessel owners Not applicable 201,451 Not applicable Not applicable
Employees Not applicable 670,861 Not applicable Not applicable
Total 1,612,800 4,412,325 1,624,297 2,549,380

Table 7. The effects of recreational fishing on employment (persons) in the Port of Kotobrzeg in2023

Effects
Group studid Initial expendi- Indirect
Direct

ture Subregion Poland
Fishing vessels 30 691 200 0,31 1,15
Tourists not applicable 2848813 10,40 1393
Vessel owners not applicable 201 451 not applicable not applicable
Employees not applicable 670 861 notapplicable not applicable
Total 30 4412325 10,71 15,08

Induced
Subregion Poland
54,807 116,511
277,859 571,387
22,498 41,878
74,923 139,461
430,087 869,237
Induced
Subregion Poland
0,26 0,55
1,33 2,71
01 0,20
0,36 0,66
2,06 412
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The importance of the angling to the subregion and Poland as a whole was relatively small (a
fraction of a percent), as shown in Table 8. Employment was of greater importance, followed by added
value, with output value being of least importance, which was consistent with the above comments
on labour intensity and the high share of added value. In addition, the importance of recreational
fishing would increase if the area of reference were narrowed down to the county, municipality and

city levels.

Table 8. Economic importance of Kofobrzeg port's recreational fishing in 2023

Economy
Economic category Subregion
Subregion Poland
value %
Output value (PLN million) 51,642 6,943,252 7.09 0.0137
Added value (PLN million) 21,703 2,918,006 3.67 0.0169
Employment (persons) 126,401 15,168,969 4277 0.0338

The impact of recreational fishing on the economy
of the subregion and Poland in the counterfactual scenario

Recreational fishing

Poland
value %
10.50 0.0015
5.03 0.0017
49.20 0.0032

The counterfactual scenario considered the angling services potential of the port of Kotobrzeg in
the absence of cod fishing restrictions or with high cod fishing quotas. This had been the situation
prior to 2020, to which the assumptions of the scenario under consideration referred. Thus, it was
assumed that 40 vessels participated in the angling business. The assumed high demand for angling
services increased the frequency of cruises to 120 per year. The price per trip remained unchanged
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at PLN 600. The higher revenues increased the share of gross profit to 40%. However, the importance
of salaries and wages decreased to 35%, and so did expenses independent of the scale of operations,
such as Internet bills and the costs of technical inspections of vessels. It was assumed that the
increased demand did not affect the prices of the port services and tourism services in the local econ-
omy. The estimation of the economic effects additionally took into account higher profits and salaries
(in nominal terms), which lowered households’ propensity for consumption.

Tables 9-11 show the impact of angling services on the economy of the subregion and Poland as
a whole in the counterfactual scenario. In general, the relationships between the studied economic
categories did not change. However, the magnitude of the impact of recreational fishing increased. In
the counterfactual scenario, the individual economic categories grew 15- or 16-fold. For example, the
direct impact of recreational fishing on output value was PLN 34,560,000, the indirect impact was
PLN 51,988,627 and PLN 84,389,419, the induced impact was PLN 20,186,993 and PLN 37,939,114
for the subregion and the whole country, respectively. For every PLN 1 of revenue from angling oper-
ations, there was PLN 2.09 and PLN 3.54 of additional value for the subregion’s and Poland’s econ-
omy, respectively. Similar correlations existed between added value and employment both with
regard to the 2023 situation and the counterfactual scenario.

Effects of recreational fishing on output value (PLN) in the port of Kotobrzeg in the counterfactual

scenario
Effects
Group studid ] Initial Indirect Induced
pirect expenditure Subregion Poland Subregion Poland
Fishing vessels 34,560,000 8,640,000 1,689,363 6,410,401 2,294,462 4,503,993
Tourists Not applicable = 44,362,292 41‘15%%2629%2; 431332]2 62?226+ 14,241,929 27,144,833
Vessel owners Not applicable 5,620,585 Not applicable Not applicable 2,082,260 3,587,905
Employees Not applicable = 4,233,382 Not applicable Not applicable 1,568,342 2,702,383
Total 34,560,000 62,856,259 51,988,627 84,389,419 20,186,993 37,939,114

Effects of recreational fishing on added value (PLN) in the port of Kotobrzeg in the counterfactual scenario

Effects
Group studid ) Initial Indirect Induced
pirect expenditure Subregion Poland Subregion Poland

Fishing vessels 25,920,000 8,640,000 734,797 2,727910 691,685 1,466,754
Tourists Not applicable | 44,362,292 24,228,625 36,099,368 4,293,348 8,839,891
Vessel owners Not applicable 5,620,585 Not applicable Not applicable 627,715 1,168,424
Employees Not applicable | 4,233,382 Not applicable Not applicable 472,790 880,048
Total 25,920,000 62,856,259 24,963,422 38,827,278 6,085,538 12,355,117

The importance of angling in the counterfactual scenario was much greater: it was eight times
higher for employment and nearly sixteen times higher for output value and added value. However,
both for the economy of the subregion and Poland as a whole, these values still failed to appear sig-
nificant (Table 12). It should be remembered, however, that angling only represented a portion of a
single division out of 77 divisions included in the input-output table. A proper narrowing of the ref-
erence area would significantly increase the importance of the analysed industry. It should also be
remembered that the Koszalin subregion housed several other smaller ports where fishing services
were provided. If incorporated into this study, they would raise the importance of angling fishing, too.
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Effects of recreational fishing on employment (persons) in the port of Kotobrzeg in the counterfactual

12

scenario
Effects

Group studid ) Initial Indirect Induced

Pirect expenditure Subregion Poland Subregion Poland
Fishing vessels 158 8,640,000 382 13.16 3.30 6.95
Tourists Not applicable = 44,362,292 159.58 214.34 20.50 4191
Vessel owners Not applicable 5,620,585 Not applicable Not applicable 2.99 5.54
Employees Not applicable 4,233,382 Not applicable Not applicable 2.26 417
Total 158 62,856,259 163.4 227.5 29.05 58.57

Economic importance of the port of Kotobrzeg recreational fishing in the counterfactual scenario

in 2023
Economy Recreational fishing
Economic category Subregion Poland
Subregion Poland
value % value %
Output value (PLN million) 51,642 6,943,252 106.74 0.2067 156.89 0.0226
Added value (PLN million) 21,703 2,918,006 56.97 0.2625 77.10 0.0264
Employment (persons) 126,401 15,168,969 350.45 0.277253 44407 0.0293

Since the literature lacks papers on marine recreational fishing studied as a port function, it
became necessary to estimate its total importance to Poland’s economy. The estimates adopted were
for a counterfactual scenario, i.e., the situation prior to 2020. In Polish seaports, recreational fishing
services were provided by approx. 115 vessels. The average annual number of their trips was approx.
13,000, and the number of participating anglers was approx. 160,000 (Marciniak & Katuza, 2010;
Radtke & Dabrowski, 2016). With such assumptions, the output value would have been approx. PLN
451 million (EUR 105 million), with an added value of PLN 222 million (EUR 52 million) and an
employment figure of 1,277 people. The economic importance of recreational fishing in Poland was
lower than its counterpart in Germany, which had EUR 472 million in global output, PLN 214 million
in value-added, and 4,534 jobs, respectively, in 2014/2015. Recreational fishing is much more eco-
nomically important in England, New Zealand, France, and South Africa. In England, recreational fish-
ing generated EUR 2.41 billion in output and created 23,600 jobs (Roberts et al., 2017). Recreational
fishing in New Zealand was worth EUR 1.8 billion and provided 8,000 jobs (Southwick et al., 2018).
In France, spending on recreational fishing amounted to EUR 1.26 billion (Herfaut et al., 2013). Lastly,
in South Africa, it generated EUR 2.0 billion and 94,000 jobs (Potts et al.,, 2021). In Norway, recre-
ational fishing was of similar importance as in Poland, was valued at EUR 112.8 million, and created
1,800 jobs (Borch et al., 2011). Even a single U.S. state, namely Massachusetts, had an output value of
EUR 269 million and provided 19,300 jobs, which was significantly more than in Poland. Summaris-
ing the above examples, it appears the economic importance of marine recreational fishing in Poland
is not high, although when comparing statistics, one should take into account the length of the coast-
line, fishing opportunities (with a cod fishing quota applicable in most places in Poland), national
traditions, and the level of economic development.
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Conclusions

In this paper, the economic significance of marine recreational fishing for a subregion and the
whole country was determined. The economic relationships were analysed by distinguishing between
direct, indirect, and induced effects based on three indicators, i.e., output value, added value, and
employment. For the Koszalin subregion, the output value of angling services amounted to PLN 7.09
million and the added value to PLN 3.67 million, with employment reaching nearly 43 people. For the
country, the corresponding indicators were PLN 10.50 million, PLN 5.03 million, and nearly 50 jobs.
The indirect effect had the greatest significance, which was associated with the impact of tourist
spending on the local economy. The significant value of the induced effect (exceeding the direct effect
for the whole country) was due to the stimulating effect of wages on the economy.

As studied herein, the angling services were characterised by a high share of added value: approx.
70%. At the same time, it was a labour-intensive sector of the economy. The importance of angling
services for the subregion and the whole country was low.

In the counterfactual scenario, taking into account the higher cod fishing quotas that were in
force until 2019, the importance of the analysed sector increased more than tenfold. On the scale of
the subregion, the output value was PLN 106.74 million, the added value was PLN 56.97 million, and
employment was close to 351 people. The analogous values for the whole country were PLN 156.89
million, PLN 77.10 million, and over 444 jobs, respectively. The importance of recreational fishing for
the subregion increased, as well, accounting for 0.2067% of the output value, 0.2625% for the added
value, and 0.2772% for employment. In assessing the above figures, it is important to remember that
marine recreational fishing was only a small part of one of the 77 divisions included in the input-out-
put table. Narrowing the area of reference to a county, municipality or city would increase the impor-
tance of the studied industry. A similar effect would be achieved by incorporating into the study all
ports and harbours in the Koszalin subregion where fishing services were provided.

The economic importance of marine recreational fishing in Poland was much smaller than in
other regions and countries such as Germany, England, France, New Zealand or South Africa, while
comparable to that found in Norway. However, the importance of marine recreational fishing should
be considered in terms of the length of the coastline, fishing opportunities, national traditions, and
the level of economic development.

Future research on recreational fishing should focus on analysing the structure of tourist spend-
ing. It would also be necessary to narrow the area of influence of recreational fishing to smaller
administrative units, preferably port cities. This would increase the impact on the local economy. The
research should also be extended to other seaports on the Polish coast.

What are the prospects for the development of marine recreational fishing? The total ban on cod
fishing, introduced on 01/01/2024, has practically put the angling vessels out of business. An alter-
native for vessel owners can be sought in cruise tourism; however, interest in this form of leisure is
much lower and faces competition from passenger ships.

Therefore, fishermen grouped in the Recreational Fishing Vessel Owner Association call for the
exclusion of Poland’s territorial waters from the ban on angling. In addition, they propose that the
administrative regulations aimed at controlling recreational fishing be relaxed, including such prop-
ositions as group rather than individual fees for a permit to be involved in angling operations and that
the vessel captain’s obligation to draw up catch reports and provide detailed information on each trip
be withdrawn. They also demand compensation for the temporary cessation of operations, similar to
that applicable to commercial fishing. The survival of marine recreational fishing in Poland depends
on the fulfilment of the above demands.
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Piotr NOWACZYK

ZNACZENIE REKREACYJNEGO RYBOLOWSTWA DLA LOKALNEJ | NARODOWEJ
GOSPODARKI NA PRZYKtADZIE PORTU MORSKIEGO W KOtOBRZEGU

STRESZCZENIE: W niniejszym artykule okreslono znaczenie morskiego rybotéwstwa rekreacyjnego dla gospodarki podre-
gionu koszaliriskiego oraz kraju. Badania ograniczono do portu morskiego w Kotobrzegu, ktéry jest kluczowy dla rybotéwstwa
rekreacyjnego. Wyznaczony cel zrealizowano w oparciu o wyniki przeprowadzonych badar oraz za pomocg metody input-out-
put. Wptyw gospodarczy analizowano z wyodrebnieniem efektéw bezposredniego, posredniego oraz indukowanego za pomocg
trzech wskaZnikdw, tj. wartosci globalnej, wartosci dodanej oraz zatrudnienia. Wyniki badani wskazuja, iz wiekszo$é korzysci
gospodarczych ograniczona jest do lokalnej gospodarki. Morskie rybotéwstwo rekreacyjne dla podregionu koszalifiskiego gene-
ruje 7,09 min zt wartosci globalnej, 3,67 min zt wartosci dodanej oraz zapewnia blisko 43 miejsca pracy. W przypadku kraju
analogiczne wskazniki przyjmujg nastepujace wartosci 10,50 min zt, 5,03 min zt oraz blisko 50 miejsc pracy. W scenariuszu
alternatywnym uwzgledniajacym wyzsze limity potowéw dorszy jakie obowigzywaty do 2019 r. rybotéwstwo rekreacyjne staje
sie waznych sektorem lokalnej gospodarki. Znaczenie morskiego rybotéwstwa rekreacyjnego w Polsce jest duzo mniejsze, ani-
zeli w panistwach przyjetych do poréwnan. Przysztosé morskiego rybotdwstwa rekreacyjnego zalezy od mozliwosci wytaczenia
z zakazu potowéw wedkarskich obszaru wod terytorialnych RP oraz ztagodzenia przepiséw regulujgcych dziatalno$é jednostek
wedkarskich.

StOWA KLUCZOWE: morskie rybotéwstwo rekreacyjne, turystyka wedkarska, port morski w Kotobrzegu, metoda input-output,
gospodarka lokalna
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