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Streszczenie

Wedkarstwo to popularna na calym $wiecie forma rekreacji oraz zjawisko spoleczno-
gospodarcze. Jest to silnie sprzezony system spoleczno-ekologiczny, w ktorym wedkarz stanowi
integralny element $rodowiska przyrodniczo-geograficznego, wchodzac w interakcje z naturg i
czerpigc okre$lone korzysci z tej relacji. Takie postrzeganie tej aktywnosci jest bezposrednim
nawigzaniem do koncepcji uslug ekosystemowych, a samo wedkarstwo jest uznawane za jedng z
wazniejszych ustug ekosystemow wodnych.

Na podstawie zidentyfikowanych w literaturze luk badawczych, glownym celem pracy
doktorskiej byla identyfikacja spoteczno-ekonomicznych i $rodowiskowych uwarunkowan
wspolczesnego wedkarstwa Srodladowego, a takze okreslenie relacji wedkarstwa ze srodowiskiem
przyrodniczo-geograficznym wobec koncepcji ushug ekosystemowych, wraz ze wskazaniem
mozliwosci 1 kierunkow zarzadzania wspotczesnym wedkarstwem.

W pracy wykorzystano metode sondazu diagnostycznego. Dane pochodzity z dwoch
kwestionariuszy ankiet. Pierwsza z ankiet dotyczyla potrzeb motywacyjnych, druga zas zmian
zachowan 1 preferencji podczas pandemii COVID-19. Oba kwestionariusze zawieraly takze
zestaw jednobrzmigcych pytan o spoteczno-ekonomiczng charakterystyke uczestnikow badania
oraz ich zaangazowanie i preferencje wedkarskie. W badaniach uzyto nastgpujacych procedur
statystycznych: eksploracyjna analiza czynnikowa, analiza redundancji, analiza regresji
porzadkowej, niemetryczne skalowanie wielowymiarowe, testy istotnosci statystycznej, test
rzetelnosci oraz analiza drzew klasyfikacyjnych.

Wspotczesne wedkarstwo jest silnie umotywowane potrzebg obcowania z naturg,
niezalezng od charakterystyk spoteczno-ekonomicznych oraz zaangazowania w wedkarstwo.
Wazne okazaly si¢ roOwniez potrzeby przezywania emocji oraz samorealizacja. Wigzi spoteczne
byty istotne tylko dla czgéci srodowiska wedkarskiego (np.: kobiet, wgdkarzy mtodszych oraz
zrzeszonych). Potrzeby motywacyjne i preferencje wedkarzy w wiekszym stopniu sg wyjasniane
przez wskazniki zaangazowania niz czynniki spoteczno-ekonomiczne i demograficzne. Relacja
wedkarstwa ze Srodowiskiem przyrodniczym jest uzalezniona od zachowan specjalizacyjnych i
preferencji polowowych wedkarzy, zas te w niewielkim zakresie sg determinowane czynnikami
socjoekonomicznymi i demograficznymi. Brak specjalizacji w najwigkszym stopniu jest
powiazany z negatywnym oddziatywaniem wedkarstwa na srodowisko przyrodnicze i ekosystemy
wodne. Pandemia COVID-19 uwypuklita pozytywny wplyw wspotczesnego wedkarstwa na
odczucie redukcji stresu. Dotyczy to zwtaszcza spotecznosci wedkarskiej, ktora realizuje nasilong
potrzeb¢ wysycania pozarodzinnych wigzi spolecznych. Wspotczesne wedkarstwo korzysta
gléwnie z kulturowych ustug ekosystemowych, co nalezy kojarzy¢ z postawami i preferencjami
przynajmniej 2/3 spotecznosci wedkarzy, w tym glownie 0 zidentyfikowanych potrzebach
Zrzeszania si¢ 1 wysycania pozarodzinnych wiezi spotecznych, a takze preferujacych aktywnos¢ w
srodowisku jezior. Uzasadnione jest inicjowanie powstawania wyspecjalizowanej spotecznosci
wedkarskiej 1 skupianie jej wokot towisk gwarantujacych zadowalajacy poziom zaspokojenia
potrzeb przy korzystnej relacji kosztow poniesionych na ich realizacje. Zrzeszeni uczestnicy
wedkarstwa, w poczuciu udziatu we wspolnocie i odpowiedzialnosci za stan wlasnego towiska,
mogg proponowac rozwigzania edukacyjne 1 organizacyjne, wptywajace pozytywnie na zasoby i
stan ekologiczny wad.

Stowa kluczowe: rekreacja wedkarska, motywacja, specjalizacja rekreacyjna, ustugi
ekosystemowe, COVID-19



Summary

Angling is a popular form of recreation around the world and a socio-economic
phenomenon. It is a strongly coupled socio-ecological system in which the angler is an integral
part of the natural-geographical environment, interacting with nature and deriving certain benefits
from this relationship. This perception of angling is a direct reference to the concept of ecosystem
services, and angling itself is considered as one of the most important aquatic ecosystem services.

Based on the research gaps identified in the literature, the main objective of the

dissertation was to identify the socio-economic and environmental conditions of modern inland
angling, as well as to determine the relationship of angling with the natural and geographic
environment in relation to the concept of ecosystem services, along with an indication of the
possibilities and management orientations of modern angling.
The study used a survey method. The data came from two survey questionnaires. The first
questionnaire focused on motivational needs, while the second questionnaire focused on
behavioral changes and preferences during the COVID-19 pandemic. Both questionnaires also
included a set of identical questions about the socio-economic characteristics of the survey
participants and their angling involvement and preferences. The study used the following
statistical procedures: exploratory factor analysis, redundancy analysis, ordinal regression
analysis, non-metric multidimensional scaling, statistical significance tests, reliability test and
classification tree analysis.

Modern angling is strongly motivated by the need to interact with nature, which is
independent of socioeconomic characteristics and engagement in angling. The needs for
experiencing emotions and self-fulfillment were also found to be important. Social ties were
important only for a part of the angling community (e.g.: women, junior and affiliated anglers).
The motivational needs and preferences of anglers are explained more by indicators of
engagement than socioeconomic and demographic factors. The relationship between angling and
the natural environment is determined by anglers' specialization behavior and fishing preferences,
while these are determined to a small extent by socioeconomic and demographic factors. The lack
of specialization is most strongly linked to the negative impact of angling on the natural
environment and aquatic ecosystems. The COVID-19 pandemic highlighted the positive impact of
modern angling on perceived stress reduction. This is especially true for the angling community,
which fulfills an intensified need to saturate non-family social ties. Modern angling benefits from
cultural ecosystem services, which should be associated with the attitudes and preferences of at
least two-thirds of the angling community, including mainly those with identified needs for
association and saturation of non-familial social ties, as well as those preferring to be active in the
lake environment. It is justifiable to initiate the formation of a specialized angling community and
to concentrate it around fisheries that guarantee a satisfactory level of fulfilling needs at a
favorable ratio to costs of their fulfillment. The associated angling participants, in a feeling of
participation in the community and responsibility for the state of their own fishery, can propose
educational and organizational solutions, positively influencing the resources and ecological state
of the waters.

Keywords: angling recreation, motivation, recreational specialization, ecosystem services,
COVID-19



1. Wstep

1.1. Definicja i tlo prawne wedkarstwa

Wedkarstwo to popularna forma aktywnosci z dobrze ugruntowang pozycja w
swiadomosci ludzkiej. Wedkarstwo jako rekreacyjne towienie ryb, jest przyktadem silnie
sprzezonego systemu spoteczno-ekologicznego, w ktorym ludzie i systemy ekologiczne
wchodza w interakcje w roznych skalach (Arlinghaus i in. 2017). System ten identyfikuje
wedkarza jako integralny element §rodowiska przyrodniczo-geograficznego, wchodzacy w
interakcje z naturg 1 czerpigcy okreslone korzysci z tej relacji (Boulangeat 1 in. 2022). W
$wietle problematyki badawczej powigzanej z dyscypling geografia spoteczno-ekonomiczna i
gospodarka przestrzenna, wedkarze to rekreanci realizujacy swoje potrzeby i koncentrujacy
swoje zachowania wok6ét réznych rodzajow wod w  przestrzeni geograficznej, oraz
oddzialujacy na rézne elementy Srodowiska przyrodniczego. Takie postrzeganie wedkarstwa
jest bezposrednim nawigzaniem do koncepcji ustug ekosystemowych, ktére odnosza si¢ do
wszystkiego, co cztowiek otrzymuje od $rodowiska (Pope i in. 2016; Wallace 2007). Sama
rekreacja wedkarska jest uznawana za glownag usluge ekosystemowa generowang przez
ekosystemy wodne (Arlinghaus i in. 2002, 2017; FAO 2012; Reynaud i Lanzanova 2017).
Wedkarstwo kumuluje w sobie zaréwno zjawiska gospodarcze, kulturowe, spoteczne, jak i
prawno-polityczne. Poznanie oraz analiza tych zjawisk i procesow w aspekcie przestrzennym,
regionalnym, globalnym a takze ekologicznym oraz poznawanie ich w konkretnym
kontekscie sg charakterystyczne dla badan w geografii spoteczno-ekonomicznej (Chojnicki
1996; Lisowski 2012).

W literaturze przedmiotu spotka¢ mozemy wiele definicji zwigzanych z rekreacja
wedkarska, poczynajac od samej czynnosSci wedkowania (ang. angling) przez pojecia o
znaczeniu coraz szerszym, az do rybotowstwa rekreacyjnego (ang. recreational fisheries).
Definicje te, w zalezno$ci od podejscia badacza i/lub ustawodawcy, przypisuja rézng wage
aspektom spotecznym, ekologicznym i gospodarczym. Roéznorodno$¢ rozwigzan prawnych
regulujacych zasady realizacji tej formy rekreacji wynika ze zrdéznicowania zasobow
naturalnych, tta historycznego réznych regionéw $wiata i ,,kultury” wedkarskiej. Przyktadowo
w Finlandii dozwolone sg rekreacyjne potowy sieciami, a lowigcy na wlasne potrzeby, wedlug
prawa, sa rowni wedkarzom sportowo-rekreacyjnym (Karpinski 2017; Karpinski i Skrzypczak
2020). Definicja wedkarstwa moze si¢ wiec rézni¢ w zalezno$ci od regionu, w ktorym sig
znajdujemy, jednak glowne zasady wedkarstwa sg jednak niezmienne i powtarzalne (EAA
2004; EIFAC 2008: Arlinghaus i in. 2021).



1.2. Geneza i rozwoj wedkarstwa — przeglad literatury

Wspoéitczesne wedkarstwo to wypadkowa wielu $ciezek rozwoju tej formy rekreacji.
Na przestrzeni dziejow podejscie ludzi do wedkowania byto rdzne, jednakze pewne jest to, iz
jest ono od wiekow jedna z najpopularniejszych na $wiecie aktywnosci rekreacyjnych
zwigzanych ze S$rodowiskiem wodnym (Kearney 2002; Policansky 2002; Pitcher i
Hollingworth 2002). Kusza, bedgca najstarszym narzedziem do towienia ryb, to konstrukcja
sprzed ponad 90 tys. lat, sieci natomiast powstaty juz co najmniej okoto 40 tys. lat temu
(Yellen i in. 1995; Pringle 1997). Pierwsze wzmianki o uzyciu haka (z kamienia lub koS$ci)
pochodzg z okresu sprzed co najmniej 48 tys. lat. Okoto 3000 p.n.e., pojawily si¢ w
Mezopotamii haki miedziane (Sahrange i Lundbeck 1992). Akcesoria i techniki kojarzone z
wedkarstwem, a wige z uzyciem kija, liny i haczyka, datuje si¢ przynajmniej na ok. 2000 rok
p.n.e. W literaturze wskazuje si¢, ze w czasach starozytnych byly to raczej narzgdzia
polowowe stuzace do realizacji celow konsumpcyjnych (zaopatrzeniowych) niz
rekreacyjnych. Nie jest jednak przesadzone, ze jaki§ element zabawy nie zaistnial juz
wowczas (Pitcher i Hollingworth 2002). Grupy plemienne, ktére do dzi§ w wielu regionach
Swiata moga wedkowac dla wlasnych potrzeb, podczas uroczystosci lub zgromadzen towig
dla rozrywki lub wzbogacenia ceremonii. Wskazuje to, ze motyw ludyczny byl obecny w
wedkarstwie niezaleznie od majetnosci wedkarzy (Gilmore 1963; Kearney 2002).
Postugiwanie si¢ wedka w ramach szeroko pojetej rekreacji, nie za$ do zdobycia
pozywienia w celu przetrwania, sigga czasOw niedlugo po wynalezieniu narzedzi
wedkarskich. Poczatkowo aktywnosci rekreacyjne zarezerwowane byly jedynie dla
uprzywilejowanych warstw spotecznych, ktore dysponowaly czasem wolnym. W
starozytno$ci powstaly rowniez pierwsze towiska wedkarskie na potrzeby dostojnikéw. Juz
wowczas mogly one shuzy¢ do rozwoju lokalnej gospodarki dajac asumpt do wykorzystania
ekonomicznego potencjatu wedkarstwa (Pitcher 1 Hollingworth 2002). W starozytnej Grecji
znacznie wigksza uwage poswigcano potowom komercyjnym. Wedkarstwo byto taczone
raczej z ludZmi mniej majetnymi, niewolnikami i1 dzieémi cho¢ wykorzystanie ich
,wedkarskiej pracy” byto spolecznie korzystne, przynoszac profity rowniez klasom wyzszym.
Platon, w swoim dziele Sofista (ok. 360 p.n.e.), opisat sztuke¢ wedkarstwa jako czynnosc,
podczas ktorej wedkujqcy uderza hakiem i wycigga rybe od dotu w gore, wskazujac na
technike kojarzong obecnie raczej z klusownictwem. W Prawach natomiast pisat o tym, ze
wazniejsza dla mtodziezy powinna by¢ nauka, gdyz wedkarstwo to strata czasu (Witwicki

1956; Kearney 2002; Zygmuntowicz 2017). Podobne nastawienie mieli starozytni Rzymianie,



cho¢ zdarzaty si¢ przypadki wedkujacych wsrod najwazniejszych osob w panstwie, wedkowat
chociazby cesarz Marek Antoniusz (Pitcher i Hollingworth 2002). Pierwszy poemat pt.:
Sztuka rybotowstwa (Halieutica) autorstwa Owidiusza, powstat jeszcze w I w n.e.
Wedkowanie byto juz wtedy czynnoscig spotecznie akceptowalna, lecz ocena wedkarstwa,
podobnie jak dzis, nie zawsze byta pozytywna i jednoznaczna. Zrédta europejskie pochodzace
z wiekow S$rednich, nie wspominaja o wedkowaniu rekreacyjnym, podobnie jak zrddia
arabskie z tego okresu. Ten czas to wsrod wyzszych sfer raczej okres polowan na ladzie niz w
wodzie. Dopiero koniec tego okresu przyniost refleksje nad wartoscig wedkarstwa (Hoffmann
1997; PZW 2010). Zaczely pojawiaé si¢ wtedy zrodia pisane. Najbardziej znanym, cho¢ nie
jedynym z tego okresu, byt Treatyse of Fysshynge With an Angle (Traktat o Wedkowaniu)
powstaty najprawdopodobniej jeszcze przed wynalezieniem druku na poczatku XIV w. Jego
autorstwo przypisano Julianie Berners (Pitcher i Hollingwort 2002; Wawak 2019). Jest to
symboliczna data powstania literatury wedkarskiej, ktérej mnogo$¢ w postaci opowiesci,
periodykow czy czasopism naukowych jest obecnie bardzo duza (Angling heritage 2023).

Na przetomie $redniowiecza i epoki nowozytnej wedkarstwo zyskato czes¢ swoich
obecnych ram definicyjnych, a jego pozycja w systemie spoteczno-ekonomicznym zaczela si¢
umacnia¢, po raz kolejny zyskujac w oczach lepiej sytuowanych grup spotecznych. Koszt
ztowienia ryb byl dla nich znacznie wigkszy niz ich warto$§¢ rynkowa. Dzialo si¢ tak ze
wzgledu na wysoki koszt sktadnikow do przygotowania przynet. Na przyktad przyngty na
pstraga 1 lipienia, zawieraly m.in.: migso kurczaka, jajka czy szafran. Kosztowne i
skomplikowane w przygotowaniu byly rowniez przynety muchowe. Pokazywato to
nieoplacalnos¢ wedkowania w kontekscie ekonomicznym (Pitcher i Hollingwort 2002;
Walton i Cotton 2015). Wedkarstwo rekreacyjne zaczeto wtedy z pelng $wiadomoscia
rozroznia¢ od wedkowania na wlasne potrzeby (Policansky 2002).

Poczatki odejscia od antropocentrycznego postrzegania natury w wedkarstwie
widoczne byly juz w $redniowiecznej Anglii. Tam w XIII w. wprowadzono pierwsze limity
(liczba ryb) a trzy wieki pozniej pojawity si¢ wymiary minimalne. Co najmniej od XI1X wieku
zaczeto z wigkszym zaangazowaniem podnosi¢ kwestie prawne dotyczace licencjonowania
potowdw oraz wlasnosci wod. Prawo po raz pierwszy zostato oparte o naukowe przestanki
ekologiczne i ochrone zasobow, zaroéwno gatunkéw jak i akwenow (Rowan 1876). Zakres i
uszczegotowienie tych ograniczen rozwingly si¢ wraz z rozwojem $wiadomosci spotecznej
oraz nauki, ktora od poczatku wskazywata na konieczno$¢ poznania zachowan wedkarzy, w
celu odpowiedniego zatroszczenia si¢ o zasoby (Wright 1858; Policansky 2002). Berners, we

wspomnianym wczesniej ,, Traktacie o wedkowaniu” (Wawak 2019) radzita, by wedkarze nie
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byli chciwi 1 nie zabierali zbyt wielu ryb, aby nie zepsu¢ innym wedkarzom tego
doswiadczenia. Przy okazji utworzyta podwaliny dla dzisiejszego modelu towiska ,,zlow i
wypus¢” (ang. catch and release, dalej C&R) rozpowszechnianego w czasach nowozytnych
gléwnie w krajach angielskojezycznych, a obecnie znanego i praktykowanego w catym
wedkarskim $wiecie (Pitcher i Hollingwort 2002; Policansky 2002; Arlinghaus i in. 2007;
Cooke i Schramm 2007). Wtedy rowniez zaczgto tworzy¢ reguly, cho¢ czesto jeszcze
niepisane, dotyczace etyki wedkarskiej i zachowania na towisku. Regulacje powstate na
kanwie tych zalecen sa obecnie podstawg mozliwosci wedkowania w catym rozwinietym i
rozwijajacym si¢ Swiecie. XVIII wiek przyniost rowniez tworzenie si¢ pierwszych
spotecznych struktur wedkarskich. W roku 1730 w Filadelfii powstal pierwszy klub
wedkarski, natomiast pierwsza struktura spoleczno-zarzadcza, na ziemiach polskich, Krajowe
Towarzystwo Rybackie, zostata powotana w Krakowie, 13 lipca 1879 r. Powstaly 19 marca
1950 r., Polski Zwigzek Wedkarski, jest sukcesorem Towarzystwa (Struna 1996; PZW 2023).

Historycznie, postrzeganie we¢dkarstwa zmieniato si¢ wraz ze zmiang podejscia ludzi
do srodowiska przyrodniczego. Poczatkowo skupiano si¢ gtownie na potrzebach cztowieka, a
uscislajac, tylko wsérod niektorych, uprzywilejowanych, grup spotecznych. W dalszej
perspektywie wazne staly si¢ takze kwestie ekonomiczne a dopiero na koncu kwestie
ekologiczne. Holistyczne podejscie pojawito si¢ w drugiej potowie XX w., kiedy to nastapit
najwickszy rozwoj 1 specjalizacja wedkarstwa, odzwierciedlone zaro6wno w postepie
technologicznym (sprzet wedkarski 1 akcesoria, przynety, globalizacja $rodkow transportu),
jak 1 w rozwoju nowych technik wedkarskich (Bryan 1977, 2000; Arlinghaus 1 in. 2007). W
zwigzku z tym wplyw wedkarza na srodowisko nie mogl pozosta¢ niezauwazony. Koncepcje
zrOwnowazonego rozwoju z konca XX w. wpisujg si¢ mocno w zarzadzanie wedkarstwem.

Wiek XXI przyniost dalszy rozwdj; mysli w kierunku symbiozy cztowieka i
srodowiska. Powstala wspomniana wczesniej koncepcja sprzezonego systemu spoteczno-
ekologicznego. Ukazuje ona, ze relacje miedzy czlowiekiem a $Srodowiskiem sa wysoce
skomplikowane, wielopoziomowe i interdyscyplinarne. Dodatkowo sg one podatne na zmiany
o charakterze temporalnym 1 przestrzennym, nie wylaczajac aspektéw kulturowych)
Wedkarstwo zatem jest jedng ze sktadowych zlozonego systemu naczyn polaczonych, w
ktorym nieprzemyslane akcje wywoluja niesprzyjajace reakcje (Arlinghaus i Mehner 2003;
Schramm i Gerard 2004; Ostrom 2007; Ostrom i in. 2007; Stokes i in. 2020; Midway i in.
2021; Arlinghaus i in. 2015, 2017, 2021).

Obecnie mozna dostrzec kolejng zmian¢ podejscia do relacji cztowiek-$rodowisko,

tym razem w kierunku symetrycznym, stawiajaca srodowisko przyrodnicze i jego zywe
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komponenty w tym samym szeregu. Mowa tu o post-humanizmie i nurcie ,,more-than-
human”, ktéry obok cztowieka stawia na réwni zwierzeta czy rosliny jako istoty pozaludzkie.
Bardzo waznym w kontekscie wzajemnych relacji ludzi, zwierzat i roslin, jest aspekt etyczny
(Panelli 2010; Carvalho i in. 2020; Kotus 2022). Dotyczy to rowniez wedkarstwa 1 stawia je w
innym, bardziej niekorzystnym $wietle, podnoszac aspekty odczuwania ryb. Przeglad
dowodow behawioralnych i neurobiologicznych wskazuje jednak, ze reakcje ryb na bodzce
nocyceptywne sg ograniczone. W efekcie sformutowano teze, ze ryby raczej nie odczuwaja
bolu w znaczeniu, ktore my mu przypisujemy (Braithwaite 2010; Rose 1 in. 2014). Mimo tego
juz teraz istniejg rozwigzania prawne, ktére zakazuja wedkarstwa w modelu C&R,
postrzeganego jako nieetyczne i nielicujagce z dobrostanem ryb, jako kregowcow. Sami
wedkarze uwazajg jednak model polowdéw C&R jako ,,zréwnowazony”, bo potencjalnie
umozliwia kilkukrotne wykorzystanie tego samego zasobu, jakim jest ryba (Aas i in. 2002).
Na przyktad w Niemczech, Austrii czy Szwajcarii, prawodawstwo wymusza na wedkarzach
,humanitarne” usmiercenie ztowionych pozytkow wod natychmiast po wyjeciu z wody,
zostawiajac oczywiscie pewne odstepstwa, jak na przyktad gatunki chronione. W kontekscie
czysto wedkarskim taki model zachowan nazywa si¢ ,,ztow i zatrzyma;j” (dalej C&K) (Aas i
in. 2002; Arlinghaus i in. 2007; Michel i Kayasseh 2011). Obie zasady post¢gpowania ze
ztowionymi rybami maja swoje plusy 1 minusy. Roznic jest wiele 1 ostatecznie wybor
postepowania zalezy od indywidualnej decyzji wedkarza, a ta oparta jest na jego doraznych
potrzebach i warunkach, w ktorych si¢ znajduje.

Wedkarstwo zmienialo swoje oblicze na przestrzeni dziejow. Poczatkowo
dominowato podej$cie typowo zaopatrzeniowo-konsumpcyjne. Wraz z nadejsciem rewolucji
przemystowej 1 epoki nowozytnej liczba wedkujacych rekreacyjnie zaczgta wzrasta¢ co dato
poczatek kulturowemu podejsciu do wedkarstwa. Pod koniec XIX w. wedkarstwo po raz
pierwszy byto eksplorowane pod katem naukowym, co przybrato na sile od potowy XX w.
wraz z gwaltownym rozwojem przemystu wedkarskiego. Obecnie, w czasach wdrazania
zasad zrownowazonego rozwoju, dazy si¢ do zbalansowania wplywu wedkarstwa na
srodowisko, spoteczenstwo i gospodarke. Zbadanie stanu wspolczesnego wedkarstwa jest
wiec konieczne do sprawnego i1 skutecznego zarzadzania wodami i ich bezposrednim
sgsiedztwem. Natomiast aktualizacja wiedzy w tym zakresie jest niezbgdna dla poznania

tempa i kierunku zmian zachodzacych we wspotczesnym wedkarstwie.
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1.3. Wedkarstwo — fenomen gospodarczy i spoleczny

W klasycznym juz dziele o wedkarstwie, Izaak Walton napisat: Bog nigdy nie
stworzyt bardziej spokojnej, cichej, niewinnej rekreacji niz wedkarstwo |...] Wedkarstwo jest
bowiem odpoczynkiem dla umystu, uspokajajgcym wzburzone mysli i zwierzece instynkty
(Walton i Cotton 2015). I by¢ moze wiasnie to przekonanie zawarte w pracy z potlowy XVII
w. sprawia, ze wedkarstwo w dalszym ciggu ma tak wielu entuzjastow. Szacuje si¢, ze w tej
aktywnosci uczestniczy okolo 10,5% populacji $wiata uprzemystowionego, na ktory sktada
si¢ okoto 118 mln aktywnych wedkarzy w szeroko pojetym ,,$wiecie zachodu” (Arlinghaus i
in. 2015). W skali globalnej wedtug réznych szacunkoéw jest ich od 220 do 700 mln (World
Bank 2012; Organa 2017; Arlinghaus i in. 2021). W Polsce natomiast 11,6% obywateli
wskazuje na posiadanie umiej¢tnosci wedkarskich, tworzac grupe nawet 5 min potencjalnie
zainteresowanych wedkarstwem z czego liczbe aktywnych wedkarzy szacuje si¢ na okoto 1,5
mln (GUS 2013, Wotos i in. 2016). Wiekszos¢ wedkarzy stanowig mezczyzni, cho¢ nie w
kazdym kraju jest to regula, a sam problem uczestnictwa kobiet jest bardzo zlozony.
Zazwyczaj wskazuje si¢ na ich statystycznie mniejsze poczucie bezpieczenstwa w otwartych,
dzikich przestrzeniach, a takze na uwarunkowania kulturowe (Johnson i in. 2001; Domarkas i
Radaityte 2008; Toivonen 2008; McNiel i in. 2012; Henderson i Gibson 2013; Funge-Smith
2018).

Masowy charakter wedkarstwa a takze wydawanie przez we¢dkarzy niewspotmiernie
duzych pienigdzy wzgledem mierzalnego rezultatu rynkowego, wskazuja na dos¢ obszerne
benefity gospodarcze ptynace z tej aktywnos$ci. Zgodnie z aktualnymi badaniami, zar6wno
wktad jak i potencjalne koszty sg znaczace (Winfield 2016). Badajac wedkarstwo od strony
popytowej (wedkarzy), dowiemy sie, jak lukratywny jest to rynek dobr i ustug. Skupia on w
sobie wiele elementéw generujacych miejsca pracy a takze posrednie i bezposrednie zyski dla
budzetu. Sa to m.in.: sprzedaz, dostawa oraz konserwacja przynet zangt czy sprzetu
wedkarskiego; konstruowanie i naprawa sprz¢tu potowowego i ptywajacego (todzi, silnikow
etc.); budowa i obstuga portdow, marin, dokéw i innych koniecznych budynkoéw; paliwo i
infrastruktura transportowa, w tym ustugi i porty lotnicze; dziatalno$¢ restauracji i miejsc
zakwaterowania; handel pamigtkami a takze przewodnictwo i inne ustugi turystyczne
zwigzane z wedkarstwem. Wymienione dobra materialne 1 niematerialne to jedne z wielu
lokalnych mozliwo$ci gospodarczych tworzonych przez przemyst dedykowany wedkarstwu
(World Bank 2016). Przemyst ten, w samych tylko Stanach Zjednoczonych, generuje
bezposrednie wydatki wedkarzy na poziomie okoto 41-48 mld USD, a wktad w gospodarke
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wyceniany jest na okoto 115 mld USD. Kazdy dolar wydany na wedkarstwo prowadzi do
wzrostu PKB o0 2,60 USD. Jednakze zyski z wedkarstwa to nie tylko domena Standéw
Zjednoczonych. Podobnie obliczone mnozniki w krajach najstabiej rozwinigtych wahajg si¢
od $0,90 do $1,90, wskazujac potencjat, jednak nalezy pamietac¢ o tym, ze w kazdym miejscu
na $wiecie te wydatki mogg mie¢ inng wielkos¢ i strukturg (Arlinghaus i in. 2002; Toivonen
2002; Navrud 2008; Hickley 2009; Tufts i in. 2015; World Bank 2016; Gren i Marbuah 2022).
W zwiazku z tym badanie regionalnych grup wedkarzy, ktorzy dziataja w tym samym rezimie
prawnym oraz $rodowiskowym jest przydatne, poniewaz pozwoli organom decyzyjnym
dokonywac¢ optymalnych regulacji a takze pokaze potencjat w kreowaniu zyskow.

Badania wskazuja, ze jest wiele powodow, dla ktérych wedkarze uprawiajg swoje
hobby. Wsrod najczesciej wskazywanych sa: przyroda, ucieczka od codzienno$ci, aspekt
spoteczny, relaks, zlowienie 1 spozycie ryby, uzycie sprzetu, nostalgia, aktywnos$¢ fizyczna,
ekscytacja 1 emocje, osiagniecia, wyzwanie, nauka, eksploracja, prestiz, izolacja a takze
mozliwos¢ zlowienia medalowej ryby. Zatem jest to szereg rdéznych, a czesto
przeciwstawnych motywow, ktére sprawiaja, ze ludzie lgng do tej aktywnosci (Holland i
Ditton 1992; Manfredo i in. 1996; Kearney 2002; Schramm i Gerard 2004). A przeciez nie sg
to jedyne powody. Dodatkowo $wiat ulega ciagtlym zmianom i nie wszystkie motywacje oraz
trendy juz sa widoczne i znane nauce oraz branzy. Chociazby pandemia uwidocznita trend
tzw. streetfishingu (Boonstra i in. 2023, Karpinski 2023). Badania pomagaja we wskazaniu
kolejnych zagadnien, z ktorymi bedzie nalezato si¢ zmierzy¢, zwlaszcza biorgc pod uwage
rozwo0j technologii i $rodkoéw masowego przekazu (Pearce i in. 2019; Pilar i in. 2019). Pewne
motywacje jak relaks czy kontakt z naturg sg niezmienne 1 majg ogromne znaczenie i sg jego
istotg, nie jest nig jednak zlowienie 1 zabranie ryby, cho¢ ta potrzeba rowniez u czg$ci
wedkarzy wystepuje (Graefe i Fedler 1986; Beardmore i in. 2011). Inne potrzeby, w
zalezno$ci od panujacych na danym terenie warunkow, rowniez moga mie¢ niejednakowe
natezenie zalezne od indywidualnego podejscia wedkarza.

Z punktu widzenia geografii spoleczno-ekonomicznej oraz ekologii nie mniej wazny
jest rowniez wplyw wedkarstwa na zdrowie cztowieka, jako elementu spoleczenstwa. Nie
chodzi tu jedynie o oczywista kwesti¢ jakosci chemicznej i biologicznej Srodowiska w
aspekcie bezposredniego bezpieczenstwa cztowieka (Pulford i in. 2017). Wazne jest réwniez
jego zdrowie psychiczne. Jezeli, jak piszg Liu i in. (2019) [...] wkiad wedkarstwa
rekreacyjnego w zdrowie i dobrostan cziowieka to przede wszystkim zdrowie i dobrostan
indywidualnego wedkarza [ ...] to nalezy bada¢ wedkarzy zarowno pod wzgledem ich zdrowia

jak i samopoczucia. Najwazniejsze motywacje do wedkowania wskazuja wlasnie na podtoze
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psychogeniczne (Holland i Ditton 1992; Manfredo i in. 1996; Schramm i Gerard 2004). Jest
to istotne zagadnienie w konteks$cie coraz wigkszych problemow, glownie psychicznych,
wywolanych zagrozeniami cywilizacyjnymi XXI w. Wspomnie¢ nalezy tu przede wszystkim
codzienny stres, ztg diet¢ 1 niskg jako$¢ pozywienia, niedostatek ruchu, ale rowniez kwestie
nagle i niespodziewane jak zagrozenia epidemiczne, wojna czy kryzys ekonomiczny. Badanie
tych zjawisk pozwoli pozna¢ mechanizmy przetrwania ludzi w trudnych sytuacjach. Jednym
ze sposobow na walke z problemami psychicznymi, wywotanymi powyzszymi sytuacjami,
jest rekreacja, rowniez ta wedkarska. Wykazuje ona zdolnosci redukcji stresu i tagodzenia
nastroju w sytuacjach trudnych. Pozwala takze na zachowanie wewnetrznej harmonii
(Buchanan 1981; Hammen 2005; Unal-Karagiiven 2009; Akat i Karatas 2020; Brooks i in.
2020; Jackson i in. 2021; Landry i in. 2021; Midway i in. 2021; Bandelow i Michaelis 2022;
Jawaid 1 in. 2022; Suminska i in. 2022).

Zjawiska spoleczne podlegaja zmianom w czasie i w roznych warunkach (Tversky i
Kahneman 1981; Prevodnik i Vehovar 2020). Moze si¢ tak dzia¢ wskutek wplywu
najblizszego otoczenia, zmian prawa, negatywnej zmiany warunkow bytowych czy wyzej
wymienionych wydarzen nieprzewidywalnych. Te zmiany mogg przebiega¢ odmiennie w
roznych grupach spotecznych (Gifford i in. 1982; Franzen 2003; Franzen i Vogl 2013).
Niemata rol¢ odgrywaja takze regionalne rdznice migdzy krajami czy grupami krajow,
zrdznicowanych przyrodniczo, kulturowo i gospodarczo (Dill 1993). Zeby nie przeoczyé
punktu zwrotnego, w ktérym zmiany Srodowiskowe 1 spoleczne przybieraja negatywny obrot,
naukowcy, menedzerowie i politycy powinni mie¢ aktualne dane. Wedkarstwo jako element
ztozonego systemu spoteczno-ekologicznego, takze podlega przewartosciowaniu. Chociazby
kwestie etyczne czy dotyczace spozycia ztowione] ryby, sg do$¢ uznaniowe 1 granica
pomiedzy rekreacja wedkarska a polowem ryb na wlasne potrzeby nieco si¢ rozmywa,
zwlaszcza w warunkach niedoboru pozywienia (Fedler 1 Ditton 1986; Nyboer i in. 2022). Aby
korzys$ci ekonomiczne i spoleczne ptyngce z wedkarstwa mogly utrzymywac si¢ na wysokim
poziomie poziom doswiadczen wedkarskich musi by¢ dla wedkarzy zadowalajacy. To
natomiast wymaga zachowania srodowiska o wysokiej jakos$ci.

Spoteczno-ekonomiczny wymiar wedkarstwa trudno jest zamkng¢ w jednorodnej
definicji. Dodatkowo, z uwagi na swoj charakter, nie mozna go rozpatrywa¢ w oderwaniu od
sfery ekologicznej, co jeszcze bardziej utrudnia precyzyjng oceng. Powodem jest wspomniana
wczesniej multidyscyplinarnos¢ wedkarstwa i podatno$¢ na zmiany wynikajagce z
nieprzewidzianych wydarzen (np.: pandemia, kryzysy). Skutki wedkarstwa zaleza rowniez od

zdolnoséci adaptacyjnych 1 odporno$ci przestrzeni, w ktorej jest Oono uprawiane oraz
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intensywno$ci wedkowania, umiejetnosci i poziomu specjalizacji wedkarza (Ostrom 2007;
Ostrom i in. 2007; Taleb 2007; Arlinghaus i in. 2007; Arlinghaus i in. 2017). Okreslenie
spoteczno-ekonomicznego wymiaru wedkarstwa wymaga duzej ilosci interdyscyplinarnej
pracy z zakresu wielu dyscyplin naukowych, w tym geografii spoteczno-ekonomicznej, ktorej
czescig jest niniejsza dysertacja doktorska. Poznanie ewolucji modelu zachowan ludzkich i
interakcji ze srodowiskiem przyrodniczym, w ktorym aktywnos¢ ta zachodzi, jest szczegodlnie
wazne w warunkach dynamicznych zmian w przestrzeni spoteczno-ekonomiczno-
ekologicznej.

Kazdy wedkarz moze mie¢ rd6zne motywacje, preferencje i zachowania, podatne na
zmiany czasowe, w zalezno$ci od prawodawstwa, uwarunkowan przyrodniczych i
kulturowych, indywidualnego poziomu specjalizacji w wedkarstwie Czy zaangazowania
(Schramm i Gerard 2004; Arlinghaus i in. 2007). Dlatego kwestia badania wedkarstwa jako
zjawiska, jest bardzo wazna i niezmiennie nalezy ja kontynuowac zwlaszcza w obliczu zmian
spotecznych 1 wyzwan cywilizacyjnych, ktorych jestesmy obecnie $wiadkami. Jego czesc
kulturowa, tak bardzo istotna, a jednoczesnie tak trudna do wyceny wydaje si¢ by¢ kluczem
do zrozumienia we¢dkarzy oraz wedkarstwa. Powigzanie czynnikéw  spoleczno-
ekonomicznych, aktywnoS$ci, zaangazowania 1 preferencji wobec postepowania z rybami z
systemem motywacyjnym do uprawiania wedkarstwa oraz specjalizacjag w zakresie polowow
réznych formacji ekologicznych ryb, nie znalazto dotad zainteresowania badaczy. Poznanie
wzoréw zachowan wedkarzy umozliwia efektywne gospodarowanie srodowiskiem. Poznanie
preferencji wedkarzy, ich przyczyn 1 skutkow gospodarczych, spotecznych i ekologicznych
jest kluczem do wuzyskania przewagi konkurencyjnej w biznesie, a dla decydentow
politycznych 1 $§rodowiskowych stwarza fundament do podejmowania dobrych,
zrownowazonych decyzji. Jakakolwiek zauwazona zmiana preferencji i zachowan wedkarzy
powinna skutkowa¢ co najmniej refleksja nad jej przyczynami i mozliwymi konsekwencjami,
a ostatecznie powinna skutkowa¢ podjeciem odpowiednich dziatan zardwno edukacyjnych jak

i prawnych.
1.4. Ekologiczne aspekty wedkarstwa

Wplyw wedkarstwa na przestrzen jest réznorodny, zarowno pozytywny jak i
negatywny (Arlinghaus 1 Cooke 2009). Zakres 1 skutki oddziatywania wynikaja zarowno z
faktu obecnos$ci cztowieka w srodowisku, jak i z jego zachowan. Wedkarze czgsto spedzaja
swoj czas w bogatej strefie ekotonu na styku pomiedzy ekosystemem wodnym a ladowym.

Przemieszczajac si¢ w przestrzeni przyrodniczo-geograficznej w réznym stopniu oddziatuja
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na nig mechanicznie, m.in.: degraduja gleb¢ (samochodem, pieszo), podnosza osady z dna,
powoduja transfer gatunkow obcych czy chordb miedzy zbiornikami, powoduja hatas, niszcza
rosliny. Ponadto moga zanieczyszcza¢ wode i glebg, na przyktad zostawiajac zuzyty sprzgt i
akcesoria w srodowisku, wprowadzaja do niego biogeny w postaci zanet i przynet (Zalewski i
in. 2001; De Lafontaine i in. 2002; Dextrase i Mandrak 2006; Lewin i in. 2006; Whitfield i
Becker 2014; Burgin 2017; Pulford i in. 2017). Wiedza o tych oddziatywaniach nie ma
charakteru trwatego i wymaga statej aktualizacji. Jest wiele innych mozliwych oddziatywan,
ktore nalezy zidentyfikowaé bezposrednio w grupach wedkarzy i konkretnym §rodowisku, a
w konsekwencji stara¢ si¢ im przeciwdziata¢ poprzez edukacj¢ oraz rozwigzania prawne.

W kwestiach $rodowiskowych wazny jest rowniez sposdb postepowania ze
ztowionymi rybami. Ich dobrostan jest nierozerwalnie spleciony z jakos$ciag przezycia
wedkarskiego 1 jako taki powinien stanowi¢ przedmiot szczegélnej troski w przemysle
wedkarskim. Wskazuje sig, ze wedkarze obecnie wigkszym stopniu uszczuplajg zasoby ryb,
niz potowy komercyjne. Jest to widoczne zwlaszcza na $rodladziu, zardbwno w Polsce jak i na
$wiecie, nawet mimo szerokiego zastosowania zasad C&R (Cooke i Cowx 2004, 2006;
Arlinghaus 1 in. 2007). Zarysowuje si¢ potrzeba wskazania i scharakteryzowania grup
potencjalnie mniej zainteresowanych dbalo$cig o zasoby, wraz z identyfikacja czynnikow,
ktore moga si¢ przyczynia¢ do podejmowania takich zachowan. W literaturze wedkarskiej
zwykle opiera si¢ to o postawe konsumpcyjng (Burger 2002; Arlinghaus 1 in. 2007), jednakze
caly mechanizm jest bardziej skomplikowany i etycznie niejednoznaczny.

Wokot  wedkarstwa skupiona jest jedna z najsilniejszych grup spotecznych
uwrazliwiona na potrzebg edukacji ekologicznej 1 ochrony zasobéw wodnych. To wedkarze
bardzo czesto nadzorujg zbiorniki 1 informujg o zagrozeniach, gdyz majg wysoka swiadomos¢
srodowiskowa (Salz 1 in. 2001; Oh 1 Ditton 2008; Beardmore i in. 2011). Sg nad woda
szybciej 1 czesciej niz odpowiednie shuzby. Ochrona $rodowiska wydaje si¢ nieodtgcznym
elementem rekreacji wedkarskiej, ktorej uczestnicy majg interes w ochronie zasobow
wodnych. Zwlaszcza wysoko wyspecjalizowani wedkarze dziatajg proaktywnie na rzecz
ochrony i poprawy jakosci tych zasobow, zardwno posrednio, wybierajac ludzi realizujacych
polityke prowedkarska, jak 1 bezposrednio, poprzez wspieranie ustawodawstwa
srodowiskowego, finansowanie zarzadzania rybotéwstwem Oraz pomoc w gospodarowaniu
towiskami (Salz i Loomis 2005; Cooke i Schramm 2007; Oh i Ditton 2008; Lennox i in.
2016; Copeland i in. 2017).

Nalezy mie¢ na uwadze, Ze cala korzy$¢ ptynaca z wedkarstwa pochodzi wprost z

natury, gdyz bez $rodowiska wodnego w zasadzie nie ma mowy o tej formie aktywnosci
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rekreacyjnej - jest to wiec ustuga ekosystemowa. Kultura i caly etos wedkarski odgrywaja
bardzo duza role w $wiadomosci wedkarzy. Wedkarstwo, w ktorym ryba jako ustuga
koncowa, stuzy jedynie zaspokojeniu potrzeb niematerialnych, a koniecznos$¢ jej uwolnienia
po zlowieniu nie jest ograniczeniem przy wyborze lowiska, spelnia warunki stawiane
kulturowym ustugom ekosystemowym. Przekazywanie wiedzy, umiejetnosci, edukacja
ekologiczna, uczucie obecnosci we wspolnocie wedkarskiej sa kolejnymi cechami
przemawiajacymi za kulturowym charakterem ustugi ekosystemowej realizowanej przez
wedkarstwo (Costanza i in. 1997; Liu i in. 2019). Wielu badaczy, ze wzgledu na rekreacyjny
charakter wedkarstwa, zalicza je wtasnie do rekreacyjnych ustug kulturowych (Hernandez-
Morcillo i in. 2013; Jobstvogt i in. 2014; Hirons i in. 2016; Kulczyk i in. 2018; Hossu i in.
2019). Sg one najbardziej znanymi ustugami tego typu a ich catkowita wycena wynosi okoto
815 mld dolaréw w skali globalnej (Costanza i in. 1997; de Groot i in. 2002; Abualhagag i
Valanszki 2021). Wedlug wspolnej, migdzynarodowej klasyfikacji ushug ekosystemowych
(dalej CICES) wedkarstwo jako kulturowa ustuga biotyczna, agreguje ustugi wykorzystujgce
srodowisko do sportu i rekreacji i wykorzystujgce przyrode do pomocy w utrzymaniu
sprawnosci fizycznej, a wigc stanowi ustuge rekreacyjng (Haines-Young i Potschin 2018a).

Jednakze, gdy ryba jako ustuga koncowa, ma zaspokoi¢ potrzeb¢ materialng, to
mowimy o rekreacji wedkarskiej nawigzujacej do zaopatrzeniowych ustug ekosystemowych,
ktorych profity sa w wedkarstwie dobrze znane (Cooke i Cowx 2004; Hernandez-Morcillo i
in. 2013; Liu i in. 2019; Booi i in. 2022). W CICES s3 one okreslone jako: zwierzeta
hodowane w celach odzywczych, materialowych lub energetycznych, jak rowniez dzikie
zwierzeta (lgdowe i wodne) wykorzystywane w celach odzywczych (Haines-Young i Potschin
2018a). Nawet jesli glownym motywem konkretnego wedkarza nigdy nie byta konsumpcja, to
ostatecznie czg$¢ ztowionych ryb moze sta¢ si¢ pozywieniem.

Kryterium ustugi koncowej jest tu kluczowe. Jednoczesnie ma 0Ono wregcz
nieuchwytny, zmienny w czasie charakter, bo pozostaje zalezne od nastroju i biezacej
potrzeby wedkarza. Niestety definiowanie ustugi koncowej w wedkarstwie nie jest spojne. W
wytycznych CICES wedkarstwo jest arbitralnie przyporzadkowane do ustug kulturowych
(CICES 2023). Z drugiej jednak strony Haines-Young i Potschin (2018a) podkreslali, ze
gdyby skupi¢ si¢ na ustudze wedkarstwa rekreacyjnego, a zlowione ryby traktowaé jako
ustuge koncows, to i tak nie uzyskamy petlnego spektrum wedkarstwa w systemie ustug
ekosystemowych.

Brak jest opracowan badajacych zaleznos¢ migdzy odmiennymi charakterem

korzystania z wedkarskich ustug ekosystemowych a preferencjami spolecznymi oraz
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rodzajem wod, wokot ktorych koncentruja swojg aktywnos$¢ wedkarze. Rozwigzanie tej
kwestii wymaga gruntownego poznania specyfiki wedkarstwa jako integralnego elementu
systemu spoteczno-ekologicznego (Reynaud i Lanzanova 2017; Hossu i in. 2019; Kulczyk i
in. 2022). Whnikliwa analiza wszystkich aspektow wspotczesnego wedkarstwa, umozliwi

decydentom powazne potraktowanie szans i zagrozen zwigzanych z obecnoscig wedkarzy w

srodowisku przyrodniczym.
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2. Cele i pytania badawcze
2.1. Cele badan

Celem rozprawy doktorskiej byta identyfikacja spoteczno-ekonomicznych i
srodowiskowych uwarunkowan wspoéiczesnego wedkarstwa w oparciu o zdefiniowane
potrzeby, preferencje i zachowania wedkarzy $rodladowych, a takze okreslenie relacji
wedkarstwa ze $Srodowiskiem przyrodniczo-geograficznym wobec koncepcji  ustug
ekosystemowych. Cel ten uwzglednia dynamiczny charakter badanych zjawisk wynikajacych
Z czasowej zmiennosci srodowiska spotecznego, gospodarczego i1 przyrodniczego.

W ramach celu gléwnego zdefiniowano nastepujace cele szczegdtowe:

1) identyfikacja funkcji wspotczesnego wedkarstwa wobec potrzeb motywacyjnych
uczestnikow tej formy aktywnosci z uwzglednieniem ich preferencji 1 zaangazowania oraz tta
spoteczno-ekonomicznego i demograficznego;

2) Wyjasnienie relacji wspotczesnego wedkarstwa z pozytkami wod oraz rodzajem
wod w przestrzeni geograficznej;

3) okreslenie znaczenia specjalizacji we wspotczesnym  wedkarstwie  z
uwzglednieniem  czynnikow  spoteczno-ekonomicznych, demograficznych oraz
zaangazowania i preferencji;

4) poznanie roli wedkarstwa w trakcie pandemii COVID-19 w oparciu o analize jej
ztozonych konsekwencji ekonomicznych, spotecznych 1 sSrodowiskowych;

5) umiejscowienie wedkarstwa w  koncepcji  ustug ekosystemowych z
uwzglednieniem czynnikéw spoteczno-ekonomicznych, demograficznych oraz wskaznikow
zaangazowania 1 preferencji;

6) sformutowanie wytycznych do zréwnowazonego korzystania z zasobow
srodowiska przyrodniczego z uwzglednieniem zidentyfikowanych cech wspotczesnego

wedkarstwa.
2.2. Pytania i hipotezy badawcze

Na podstawie analizy aktualnego stanu wiedzy dotyczacej spoteczno-ekonomicznych
oraz srodowiskowych uwarunkowan wedkarstwa, a takze wskazanych luk badawczych w tym
zakresie, postawiono nastepujace pytania badawcze:

1) jaka jest relacja migedzy czynnikami  spoteczno-ekonomicznymi i
demograficznymi oraz wskaznikami zaangazowania wedkarzy a potrzebami motywacyjnymi i

preferencjami uczestnikow wspotczesnego wedkarstwa?
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2) jakie jest podtoze spoteczno-ekonomiczne specjalizacji w wedkarstwie oraz jej
potencjalne oddziatywanie na srodowisko przyrodnicze?

3) czy wedkarstwo zyskato nowe funkcje i znaczenie w obliczu zmian spotecznych i
problemow cywilizacyjnych wywotanych pandemig COVID-19?

4) z jakich ushug ekosystemowych korzysta wspotczesne wedkarstwo?

5) czy specjalizacja oraz preferencje potowowe maja wplyw na korzystanie z
réznych rodzajow wod?

Podczas rozwigzywania probleméw badawczych przedstawionych w artykutach,
wchodzacych w sktad rozprawy doktorskiej, postawiono nastepujace hipotezy badawcze:

1) czynniki spoteczno-ekonomiczne modyfikujg potrzeby oraz preferencje i
zachowania wspotczesnych wedkarzy, rowniez w aspekcie specjalizacji lub jej braku.

2) zgodnie z teorig specjalizacji rekreacyjnej preferencje specjalizacyjne uczestnikow
wspotczesnego wedkarstwa majg swoje odzwierciedlenie w zroéznicowanym zaangazowaniu i
odmiennym charakterze oddzialywania na zasoby $rodowiska przyrodniczego.

3) wedkarstwo przyczynia si¢ do redukcji odczucia stresu wywotanego kryzysem
pandemicznym, a intensywno$¢ tego odczucia nie jest zalezna od czynnikow spoteczno-
ekonomicznych oraz od preferencji i zaangazowania jego uczestnikow.

4) charakter uslug ekosystemowych, z ktorych korzysta wspotczesne wedkarstwo,
nie jest determinowany czynnikami pozaekonomicznymi

5) wspodlczesne wedkarstwo korzysta ze wszystkich rodzajow wod, niezaleznie od

specjalizacji 1 preferencji potowowych jego uczestnikow.

Szczegdtowy harmonogram prac nad rozprawa doktorska w odniesieniu do
realizowanych celow zostat zaprezentowany na Rycinie 1, natomiast relacja opublikowanych
artykutéw do realizacji zatozonych celow, odpowiedzi na pytania badawcze i weryfikacji

hipotez znajduje si¢ w Tabeli 1.
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Tabela 1. Cele, pytania oraz hipotezy badawcze zrealizowane w artykutach naukowych, wchodzacych

w sktad dysertacji doktorskie;j.

Tytuty opublikowanych artykutéw wchodzacych w
sktad rozprawy doktorskiej (w kolejnosci
chronologicznej)

Cel
szczegotowy
rozprawy

Pytanie
badawcze*

Weryfikowane
hipotezy
badawcze*

New insight into the motivations of anglers and fish
release practices in view of the invasiveness of
angling (2020)

1,2,6

1,4

1,4

Environmental preferences and fish handling practice
among European freshwater anglers with different
fishing specialization profiles (2021)

2,3,6

2,5

1,2,5

The significance of angling in stress reduction during
the COVID-19 pandemic - environmental and socio-
economic implications (2022)

4,6

1,3

Angling in cultural and provisioning ecosystem
services (2022)

2,56

4,5

1,4,5

*Uwzgledniono pytania oraz hipotezy badawcze, ktore w catosci lub cze$ciowo zostaly zrealizowane

w wyzej wymienionych artykutach naukowych (Zrodto: opracowanie wlasne).
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3. Material i metody
3.1. Metoda badawcza i charakterystyka proby

Do badan i analiz wykorzystano dane, ktore zebrano przy uzyciu metody sondazu
diagnostycznego z zastosowaniem ankiety jako narz¢dzia badawczego (Pilch i Bauman 1977).
Jest to metoda stosowana powszechnie w poznawaniu zjawisk i procesdw odnoszacych si¢ do
roznych aspektow dziatalnosci czlowieka w przestrzeni spoteczno-ekonomicznej oraz w
srodowisku przyrodniczym, co miesSci si¢ w obszarze badan wspotczesnej geografii
spoteczno-ekonomicznej, a takze w dyscyplinach pokrewnych (Groves i in. 2011; Wardropper
i in. 2021). Metoda sondazu diagnostycznego pozwala zidentyfikowaé stany $wiadomosci
spotecznej oraz opinie i poglady na okreslone zjawiska, a takze ich tendencje i nasilenie.
Badania z wykorzystaniem ankiety jako techniki wywiadu, sg rowniez typowe dla zagadnien
obejmujacych rozproszone kwestie spoteczno-ekonomiczne, w tym dla okreslenia charakteru
1 wartosci ustug ekosystemowych, zwtaszcza kulturowych (Hossu i in. 2019; Gai 1 in. 2022).

W badaniach uzyto ankiety typu WAI (Web-Assisted Interviews - wywiady
wspomagane  przez Internet), umieszczonej na  platformie  Google  Forms
(https://docs.google.com). Badania z uzyciem ankiety WAI sg technicznie tatwe w
przeprowadzeniu, tanie, powszechne i1 efektywne. Pozwalaja na szybki dostgp do danych i ich
analizg. Mankamentem WALI jest brak mozliwosci weryfikacji 0s6b wypekiajacych (co
dotyczy wszystkich tego typu badan) oraz ograniczona dostepnos¢, cho¢ wada ta w obecnych
czasach ma marginalne znaczenie w krajach rozwinigtych (Bradburn i in. 2004). Majac na
uwadze ograniczenie czasochlonno$ci i kosztochtonnos$ci, a takze prostote w rekrutacji
populacji rozproszonych, wybrano nieprobabilistyczne metody pobierania proby badawczej z
uzyciem metody kuli §nieznej, w ktorej uczestnicy wspotczesnego wedkarstwa byli zachgcani
do rozpowszechniania ankiety w gronie swoich znajomych (Miller 2003; Vehovar 2016;
Parker 2019). Uwzgledniajac konieczno$¢ rzetelnego poznania struktury spoleczno-
ekonomiczne] uczestnikow wedkarstwa, nie podejmowano zadnych zatozen w zakresie
minimalnej liczby uczestnikow badania w poszczegdlnych grupach demograficznych (np.:
wiek, ptec).

Badania przeprowadzono online bez nawigzywania bezpo$redniego kontaktu z
respondentami. Ankiety byly w pelni anonimowe, a co za tym idzie nie bylo technicznej
mozliwosci powigzania konkretnego uczestnika ankiety z odpowiedziami w jakikolwiek
sposob. Badanie takie mogto by¢ w kazdej chwili przerwane przez uczestnika z dowolnego

powodu. Rezygnacja z badania nie pociaggata za sobg zadnych konsekwencji. Wypetnienie
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kwestionariusza byto jednoznaczne z dobrowolng zgoda respondenta na udzial w badaniu.
Uczestnicy badania zostali poinformowani, ze pozyskane dane zostana wykorzystane
wylacznie do celow naukowych i nie beda udostepniane osobom trzecim. Ponadto kazdego
uczestnika poinformowano, zeby przystapit do badania tylko jeden raz, nieczaleznie od liczby
otrzymanych zaproszen do udzialtu w nim. Nie stosowano zadnych form nacisku na
uczestnikow badania. Wszelkie watpliwosci 1 zapytania zwigzane z przedmiotowym
badaniem jego uczestnicy mogli kierowa¢ do autora badania poprzez poczte elektroniczng na
podany adres mailowy.

Dla osiggnigcia zamierzonych celow badawczych badanie ankietowe
przeprowadzono dwukrotnie. Pierwsze badanie wykonano w roku 2019. Kwestionariusz
ankiety zostal rozprzestrzeniony w okresie od Iutego do listopada. W badaniu tym
uczestniczyty 722 osoby. W roku 2021, tj. podczas pandemii COVID-19, przeprowadzono
drugie badanie, a kwestionariusz ankiety internetowej zostat rozprzestrzeniony w okresie od
czerwca do wrze$nia. Uwzgledniajac preferencje spotecznosci wedkarzy starszych, podczas
tego badania dodatkowo postuzono si¢ drukowang wersja ankiety. Te tradycyjne ankiety takze
zostaty rozprowadzone z zachowaniem petnej anonimowosci, a pozyskane w ten sposob dane
dotagczono do catego zbioru odpowiedzi automatycznie wygenerowanych z ankiet
internetowych (WAI). W drugim badaniu uczestniczyto tacznie 570 osob, z czego 20
uczestnikow wypenito ankiete w wersji drukowanej. Reasumujac, sposrod 1292 zebranych w
obu badaniach ankiet, zdecydowana wiekszo$¢ (98,5%) stanowily ankiety wypetnione za
posrednictwem Internetu. Dlatego wyniki badan ankietowych nalezy traktowaé jako
wypowiedzi uczestnikow badania aktywnych w przestrzeni internetowe;.

W obu badaniach wykorzystano zestaw jednobrzmigcych pytan w nastepujacych
kategoriach:

1. Spoleczno-ekonomiczna oraz demograficzna charakterystyka uczestnikow
badania, np.: wiek, pte¢, zarobki, wyksztalcenie, miejsce zamieszkania, etc.

2. Zaangazowanie w wedkarstwo w wymiarze materialnym oraz czasowym
(ponoszone koszty, odleglo$¢ od towiska, czgstotliwos¢ towienia, staz wedkarski, etc.).

3. Preferencje oraz charakterystyka postaw i zachowan uczestnikow wspolczesnego
wedkarstwa (preferowany rodzaj ‘towiska, stosowane metody polowowe, sposob
postgpowania ze ztowiong ryba, etc.).

Podczas badania przeprowadzonego w roku 2019 w kwestionariuszu ankiety
umieszczono zestaw pytan odnoszacych si¢ do motywacji uczestnictwa w wedkarstwie.

Wszystkie pytania dotyczace potrzeb motywacyjnych zostaty zaadaptowane z oryginalnego
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zestawu 328 pozycji preferencji doswiadczenia rekreacyjnego (ang. Recreation Experience
Preference, dalej REP) podzielonych na 19 domen (Driver 1983). Ostatecznie lista ta zostata
skrocona do 7 domen i 41 pytan, co wynikato z redukcji i uproszczenia ankiety bez zmiany jej
istoty. Ze wzgledu na bardzo obszerny materiat zrodtowy, jest to powszechng praktyka wsrod
badaczy (Manfredo 1 in. 1996; Budruk 1 Wilhelm Stanis 2013). Badanie wstepne na grupie 28
aktywnych wedkarzy wykazato, ze wszystkie zaproponowane domeny osiagnely
wspotczynnik alfa Cronbacha miedzy 0,72 a 0,83, co oznacza akceptowalng rzetelno$¢ testu.
W powiazanej literaturze zalecenia dotyczace tego wskaznika w celu udowodnienia waznosci
skali sg zréznicowane i wahajg si¢ od 0,5 do 0,8 (Manfredo i in. 1996; Tavakol i Dennick,
2011).

Podczas drugiego badania, ktore przeprowadzono w roku 2021, w kwestionariuszu
ankiety umieszczono zestaw pytan odnoszacych si¢ do zmiany zachowan i preferencji
podczas pandemii wirusa SARS-CoV-2 oraz pytan dotyczacych samooceny stanu
psychofizycznego oraz opinii w aspekcie zmian wywotanych wprowadzeniem obostrzen
pandemicznych. Komisja ds. Etyki Badan Naukowych Uniwersytetu Warminsko-
Mazurskiego wydata pozytywna opini¢ dla realizacji projektu badan zawierajacego wskazane
w ankietach pytania (decyzja 26/2021).

Uczestnicy obu badan, udzielajagc odpowiedzi na zadane pytania, wprowadzali do
kwestionariusza odpowiednie informacje (np. wiek), badz tez dokonywali wyboru wskazujac
dostgpne kategorie lub zakresy skategoryzowanych wczesniej odpowiedzi. W obu
kwestionariuszach ankiety zawarte zostaly liczne pytania, ktére wymagaly odpowiedzi
opartych na wykorzystaniu typowej 5-cio stopniowej skali Likerta (Likert 1932; Norman
2010). Skala ta wyraza w jakim zakresie uczestnicy badania zgadzali si¢ lub nie zgadzali ze
stwierdzeniami zawartymi w pytaniach. W tejze skali ,,1” sluzy do wyrazenia opinii
»zdecydowanie si¢ nie zgadzam”, ,2” do wyrazenia opinii ,raczej si¢ nie zgadzam”,
natomiast ,,5” oznacza opini¢ ,,zdecydowanie si¢ zgadzam”, za$ ,,4” wyraza opini¢ ,,raczej si¢
zgadzam”. Przyjeto, ze odpowiedz "3" jest wyrazem opinii ,,nie mam zdania lub trudno je
okresli¢” (opinia neutralna). Skala ta jest szeroko stosowana w naukach spotecznych, za$
wyniki uzyskane przy uzyciu tej skali moga w wyrazny sposob wskazywaé na tendencje 1
opinie w spoteczenstwie (Norman 2010). Ze wzgledu na ograniczenia prawne dolng granica
wieku badanych wedkarzy byt 14 rok zycia. Jesli chodzi o teren prowadzonych badan, to
nalezy przyjaé¢, ze badanie objeto mieszkancow Europy, ze szczegdlnym uwzglednieniem
wedkarzy postugujacych sie jezykiem polskim, ktorzy stanowili 96% ankietowanych w

pierwszym badaniu 1 99% w drugim. Z uwagi na struktur¢ narodowosciowa, na potrzeby
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autoreferatu przekonwertowano wszystkie waluty na zloty pamigtajac jednak o zmiennym
kursie walut. Na podstawie pytania o miejsce zamieszkania oraz najczes$ciej odwiedzane
towisko, respondenci z terenu Polski wskazywali na teren catego kraju, niezaleznie od ilosci 1
rodzaju wod $roédladowych w otoczeniu (Ryc. 2-3). Syntetyczng charakterystyke spoteczno-
ekonomiczng, demograficzng oraz zaangazowania w wedkarstwo wszystkich uczestnikow

badan przeprowadzonych w roku 2019 i 2021 ujgto w zestawieniu tabelarycznym (Tabela 2).

Przed kazda analizg usuwano ze zbioru odpowiedzi niepelne.

Ryc. 2. Lokalizacja gmin/miejscowosci, z ktorych pochodza badani wedkarze. Opracowanie wiasne na
podstawie Google My Maps (Maps data: ©2023 GeoBasis-DE/BKG (©2009). Google, Inst. Geogr.
National (Zrédto: Karpinski 2022).
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Ryc. 3. Lokalizacja preferowanych towisk ankietowanych wedkarzy. Opracowanie wlasne na
podstawie Google My Maps (dane z map: ©2023 GeoBasis-DE/BKG (©2009), Google, Inst. Geogr.
National (Zrédto: Karpinski 2022).
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Tabela 2. Charakterystyka srodowiska badanego (N=1292)

Tablice czgstothwosci dla obu ankiet %
Plet
Kobieta 6.73
Mezczyzna 93,27
Wiek
14-18 3,95
19-25 10,22
26-40 45.36
41-65 34.67
65-00 580
Zarobki (miesieczmie)
ponizej 2500 zt 26.47
2 500-5000zt 50.31
5-10tys. z1 16,87
powyzej 10tys. 2zt 6,35
Wyksztaleenie
podstawowe 6,35
zasadnicze zawodowe 9,21
sredmie 42,57
wyzsze 41.87
Stan cywilny
w zwigzku meformalnym  18.65
w zwiazku malzenslam  54.64
wolny 26,71
Miejsce zamieszkania
wies 24.30
miasto do 5 tysiecy mieszkancow 6.73
miasto 5-25 tysiecy mieszkancow 19.04
miasto 25-50 tysiecy mueszkancow 10.22
miasto 50-100 tysigey mueszkancow 9,83
miasto powyze) 100 tysiecey mieszkancow 29,88

Sytuacja zawodowa %o
pracujacy 76.63
uczen/'student 11.30
emerytrencista 9.44
bezrobotny 2.63
Staz wedkarski
mniej niz 5 lat  8.13
5-10 lat 15,79
10-20 lat 25,15
20-30 lat 25,00
30-40 lat 13,70
powyze) 40 lat 12,23
Czestotliwose lowienia
kilka razy wroku 8,13
kilkanascie razy w roku 12,54
ok 2-3 razy w miesigeun 20,90
zazwycza) raz w tygodmu 32,74
kalka razy w tygodmiu 25,70
Zrzeszenie
Tak 80,80
Nie 19,20
Wydatki wedkarskie (rocznie)
do 100zt 4.10
100-500 z1 14,78
500-1000 21 27.01
1000-2000 21 26,86
powyzej 2000 z1 15,87
Odlegloéé od najezedcie) odwiedzanego lowiska
pomize) 5k 29,95
6-10km 15,17
10-30 kan 31,04
powyze] 30 km 23,84

Opracowanie wilasne na podstawie: Skrzypczak i Karpinski 2020; Karpinski i Skrzypczak 2021, 2022;

Karpinski 2022.
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3.2. Procedury statystyczne

Wyniki badan zawarte w kazdym z artykutow wiaczonych w cykl publikacji oraz
sktadajacych si¢ na dysertacjg doktorska, kazdorazowo poddane byly analizie w zakresie
identyfikacji doboru proby przy wykorzystaniu kalkulatora marginesu bledu statystycznego w
celu stwierdzenia czy grupy spoteczno-demograficzne byly wystarczajaco reprezentowane.
Konsensusem wsrod badaczy jest margines bledu (MoE), ktory przy zatozeniu poziomu
pewnosci a = 95% nie przekracza 8% (Dillman 2014; Data Star 2008). W badaniach
wchodzacych w sktad doktoratu wskaznik MoE wynosit pomigdzy +2,73% a +4,13% dla
catej badanej proby oraz pomiedzy £1,1% a £8,0% dla poszczegdlnych podgrup.

Zastosowane narzedzia analityczne umozliwily zidentyfikowanie charakteru zjawisk,
ich dynamiki oraz trendéw. Szczegdlowy opis zatozen metodycznych, wykorzystanych testow
i ich wynikéw umieszczono w artykutach naukowych wchodzacych w sktad cyklu publikacji.

Wykorzystano nastgpujace analizy:

1. Eksploracyjna analiza czynnikowa (EFA) z wykorzystaniem rotacji Varimax z
normalizacjg Kaisera (przy uzyciu oprogramowania Statistica wersja 13.3). W wyniku analizy
41 pytan ze zbioru poczatkowego (REP) zostalo zgrupowanych w 4 potrzeby motywacyjne
wyjasniajace lacznie 61,46% catkowitej] zmiennosci. Jedynie odpowiedzi o wysokich
tadunkach czynnikowych (>0,65) stanowily podstaw¢ do wyodrebniania grup potrzeb
motywacyjnych. Wskutek tej analizy nastapita redukcja liczby zmiennych wchodzacych w
sktad opisywanego systemu potrzeb.

2. Zredukowana liczba domen (4) 1 pytan (20) zostata przeanalizowana z uzyciem
wskaznika rzetelnosci alfy Cronbacha (przy uzyciu oprogramowania Statistica wersja 13.3).
Wyniki wskazaty na dobrg rzetelnos¢ testu (0,79-0,88).

3. Analiza redundancji (RDA) bedaca kanoniczng formg analizy gtownych
sktadowych — PCA (przy uzyciu oprogramowania Canoco wersja 5.11). Zostala wykorzystana
do zidentyfikowania relacji miedzy potrzebami motywacyjnymi a preferencjami i
zachowaniami uczestnikdw wspotczesnego wedkarstwa. Ponadto zostala wykorzystana do
objasnienia odczu¢ oraz postaw i zachowan wedkarzy podczas pandemii, a takze objasnienia
ich czynnikami spoteczno-ekonomicznymi, demograficznymi, a takze charakterystykami
preferencji 1 zaangazowania w wedkarstwo. Analiza RDA zostata takze wykorzystana do
identyfikacji zwigzku miedzy preferencjami do wyboru towiska, podejmowania aktywnosci
rekreacyjnej w towarzystwie innych oraz objasnienia relacji pomiedzy czynnikami

socjodemograficznymi a wskaznikami zaangazowania.
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4. Analiza regresji porzadkowej z funkcja taczaca probit (przy uzyciu
oprogramowania PS IMAGO 8, IBM SPSS Statistics wersja 28) zostata wykorzystana do
oceny wplywu wskaznikow socjodemograficznych i ekonomicznych na zmiennos$¢ potrzeb
motywujacych do uczestnictwa we wspotczesnym wedkarstwie.

5. Analiza regresji porzadkowej z funkcja faczaca logit (przy uzyciu oprogramowania
PS IMAGO 8, IBM SPSS Statistics wersja 28) zostata wykorzystana do oceny wpltywu
charakterystyk socjodemograficznych, ekonomicznych oraz zaangazowania na zachowania
specjalizacyjne wsrod uczestnikow wedkarstwa.

6. Niemetryczne skalowanie wielowymiarowe (NMDS) (przy uzyciu
oprogramowania Canoco wersja 5.11) zostalo wykorzystane do zbadania preferencji do
wyboru towisk 1 =znaczenia wigzi spolecznych podczas podejmowania aktywnosci
rekreacyjnej ws$rod uczestnikdbw wedkarstwa o réznym statusie stowarzyszenia,
korzystajacych z ustug ekosystemowych 0 r6znym charakterze.

7. Testy istotnosci statystycznej: jednoczynnikowa analiza wariancji (ANOVA) wraz
z testem post hoc (HSD Tukey’a dla nierownych liczno$ci); nieparametryczny test rang
Kruskala-Wallisa (obie analizy przy uzyciu oprogramowania Statistica wersja 13.3).

8. Analiza drzew klasyfikacyjnych (przy uzyciu oprogramowania Statistica wersja
13.3) zastosowana w celu identyfikacji czynnika kluczowego dla grupowania uczestnikow

wspolczesnego wedkarstwa, korzystajacych z ustug ekosystemowych o r6znym charakterze.
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4. Wyniki
4.1. Najwazniejsze wyniki badan opublikowanych w artykule: New
insight into the motivations of anglers and fish release practices in

view of the invasiveness of angling

Na podstawie analizy czynnikowej wyloniono dwadzie$cia najwazniejszych
komponentow, ktore zdefiniowaty potrzeby motywujace do uczestnictwa we wspotczesnym
wedkarstwie. Cztery gtowne potrzeby wyjasnialy 61,46% catkowitej wariancji (Tabela 3).
Najwyzszy odsetek zmiennosci wyjasnila potrzeba reputacji (28,01%), odnoszaca si¢ do
swiadomego zamiaru podniesienia wilasnej reputacji 1 prestizu poprzez wedkarstwo.

Tabela 3. Wyniki eksploracyjnej analizy czynnikowej (EFA) komponentéw czterech potrzeb
motywujacych do uczestnictwa we wspotczesnym wedkarstwie.

Gltoéwna L Komponenty potrzeb motywujacych — czynniki sktaniajace do Sre(_ima_
sktadowa War(l)anqa uczestnictwa we wspotczesnym wedkarstwie (odpowiedzi na Ode_W I?dZI w
(potrzeba) (%) pytanie: ,,dlaczego wedkujg?”) skali Likerta

(£SD)
By wywrze¢ na innych dobre wrazenie 1,52+ 0,93
. - By méwi¢ innym o swoich osiggnigciach 2,48 +1,30
E;‘Z‘tjitz?cja "1 2801 [ Aby inni wiedzieli, ze to robic 1,95+1,18
Aby pochwali¢ si¢ innym swoim strojem i sprzgtem 1,62 + 0,99
Aby budowac¢ swdj wizerunek wsrdd innych 1,92 +£1,17
By by¢ z dala od zattoczonych miejsc 4,44 £ 0,88
By doéwiadczy¢ ciszy i spokoju 4,57 0,77
. By by¢ blizej natury 4,58 £0,78
nuactff;ka do | 1787 [ Aby podziwia¢ krajobrazy 4,59 £ 0,70
Aby cieszy¢ sie zapachami i dzwigkami natury 4,49 + 0,83
By doéwiadczy¢ otwartej przestrzeni 4,39 £0,89
Aby obserwowa¢ i bada¢ przyrode 4,34 £ 0,96
By przebywa¢ z ludzmi szanowanymi w spoteczenstwie 2,87+ 1,33
Wigzi 790 By spedzi¢ czas z przyjaciétmi/towarzyszami 3,57+1,27
spoteczne ' By przebywa¢ z ludzmi, ktdrzy podzielaja podobne wartosci 3,49+1,29
By spotyka¢ i poznawaé nowych ludzi 3,10+ 1,36
Aby poczu¢ dreszczyk emocji lub podekscytowanie 4,41 £0,87
Ekscytacja i 759 Aby poczué przyplyw adrenaliny 3,94+124
samorealizacja ' Aby sprawdzi¢ i poprawi¢ swoje zdolnosci i umiejetnosci 4,10 £ 1,06
Aby zrozumie¢ moja pasje i robi¢ to lepiej 4,33+0,89

Zrodto: Skrzypezak i Karpinski (2020).

Cho¢ wigkszo$¢ spotecznos$ci nie utozsamiata swojego uczestnictwa w wedkarstwie z
potrzeba poprawy wizerunku czy budowania pozycji w grupie spolecznej, to jej relatywnie
waznym komponentem byto pragnienie informowania innych o swoich osiggnigciach. Druga
zidentyfikowang potrzeba byla ucieczka na lono natury, odzwierciedlajgca pragnienie
kontaktu z przyroda i izolacji od codziennych obowigzkéw. Wyjasniala ona 17,87%
calkowitej wariancji, a najwyzszy $redni wynik i1 najnizsze odchylenie standardowe wskazuja

na jednomyslng duza intensywnos¢ tej potrzeby. Potrzeba wysycania wiezi spotecznych oraz

30




potrzeba ekscytacji 1 samorealizacji mialy najmniejszy udzial w objasnianiu catkowitej
zmienno$ci, tj. odpowiednio: 7,90% 1 7,59%. Pierwsza z nich cechowatla si¢ wzglednie duza
polaryzacja intensywno$ci odczuwania, a najmniej waznym komponentem byto pragnienie
przebywania z ludZzmi szanowanymi w spoleczenstwie. Bardziej pozytywne odczucia
wedkarze mieli wzgledem potrzeby ekscytacji i samorealizacji, opartej gtéwnie na
intensywnym pragnieniu przezycia emocji, zrozumieniu swojej pasji oraz rozwijaniu
umiejetnosci.

Wskazniki socjodemograficzne i ekonomiczne, a takze zaangazowanie i aktywnos$¢
wedkarzy (jako zmienne niezalezne) w niewielkim stopniu wyjasnialy zmienno$¢ potrzeb
motywacyjnych (jako zmiennych zaleznych). Wszystkie modele porzadkowej regresji
probitowej charakteryzowatly si¢ wysoka istotno$cig statystyczna, ale byly réznie wyjasniane
(Tabela 4). Czynniki predykcyjne w najwigkszym stopniu przyczynily si¢ do wyjasnienia
25,2% zmienno$ci potrzeby ekscytacji 1 samorealizacji. W przypadku potrzeby ucieczka na

tono natury, predyktory wyjasnity tylko 5,8% zmienno$ci. Wyksztalcenie, dochdod i

Tabela 4. Wyniki regresji porzadkowej (z funkcja taczaca probit) predyktorow socjodemograficznych i
ekonomicznych (zmienne niezalezne) wzgledem potrzeb motywacyjnych (zmienne zalezne). Istotnos¢
statystyczna maksymalnej warto$ci statystyki W odzwierciedla przydatnos$¢ predyktoréw dla modelu
regresji nielinioweyj.

Predyktory socjodemograficzne, Maksymalna warto$¢ statystyki Walda (W) dla potrzeb

ekonomiczne i zaangazowania w motywujacych
wedkarstwo Reputacja Ucieczka  Wigzi Ekscytacja i
do natury  spoleczne samorealizacja
Pte¢ 0,002 0,343 13,834*** 8,678**
Wiek 2,372 0,175 1,712 0,591
Dochody 12,328*** 6,271* 13,273*** 17,401%**
Wyksztatcenie 4,178* 7,665** 10,953** 11,068**
Stan cywilny 0,191 0,102 1,485 3,244
Wielkos$¢ miejsca zamieszkania 0,434 2,054 3,018 0,682
Zatrudnienie 2,136 1,836 1,812 1,107
Dos$wiadczenie 4,597* 6,107* 20,134%*** 9,939**
Aktywnos¢ 10,089** 0,031 9,081** 54,252%***
Wydatki 0,219 1,701 11,598** 19,869***
Koszty licencji 0,008 0,563 2,271 0,800
Dystans na towisko 2,391 2,220 2,602 1,102
Zrzeszenie 6,073* 2,589 4,924* 0,020
Dopasowanie modelu regresji
-2 log Likelihood 3517,742 3657,644  3736,095 2924,956
¥? (df1425) 80,038*** 42,116* 115,067***  203,439***
Pseudo R? 0,107 0,058 0,150 0,252

2 Test istotnosci wspotczynnika b modelu regresji (Wirytyezne = 3,841); *p < 0,050 **p < 0,01 ***p < 0,001 (Zrodto:
Skrzypczak i Karpinski 2020).
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doswiadczenie w wedkarstwie (silnie skorelowane z wiekiem) byly statystycznie istotnymi
sktadowymi modelu regresji kazdej z potrzeb motywujacych. Najwigksza istotnoscia
statystyczng cechowaly si¢ zmienne objasniajace: aktywno$¢, doswiadczenie, wydatki,
dochod oraz ple¢. Wraz ze wzrostem dochodéw zmniejszata si¢ intensywno$¢ kazdej z
potrzeb motywacyjnych. Podobna zalezno$¢ wystgpita pomiedzy trzema potrzebami (poza
"ucieczka na tono natury") a doswiadczeniem w wedkarstwie. Uczestnictwo kobiet we
wspotczesnym wedkarstwie w wigkszym stopniu byto wyjasniane potrzebg wysycania wigzi
spotecznych niz w przypadku me¢zczyzn. Czynniki takie jak: stan cywilny, odlegtos¢ od
towiska, miejsce zamieszkania (wielkos¢ populacji mieszkancoOw) czy tez zatrudnienie nie
miatly statystycznie istotnego wplywu na intensywnos$¢ i charakter potrzeb motywacyjnych.
Uczestnicy wspolczesnego wedkarstwa wykazywali rozne 1 czeSciowo nieoczywiste
preferencje wobec postgpowania ze ztowionymi rybami. Statystycznie cze¢$ciej preferowano
ich uwalnianie i akceptacj¢ dla modelu towiska C&R (zlow 1 wypusc), tj. 66,1%. Potrzebe
zatrzymania zlowionych ryb i akceptacje modelu towiska C&K (zléw i zatrzymaj)
zadeklarowato 19,9% spotecznosci wedkarzy, przy czym jedynie 12,4% caltkowicie negowato

model towiska nakazujacy ich uwalnianie (Tabela 5). Zalezno$¢ migdzy preferencja do

Tabela 5. Preferencje wedkarzy dotyczace praktyk wedkarskich wzgledem ztowionych ryb (N = 709).

Preferencje wobec modelu towiska

Opinia C&R C&K

% N % N
Zdecydowanie si¢ nie zgadzam 4,7 33 42,3 300
Nie zgadzam si¢ 7,7 55 19,2 136
Brak preferencji 21,5 152 18,6 132
Zgadzam si¢ 23,1 164 10,4 74
Zdecydowanie si¢ zgadzam 43,0 305 9,5 67
Srednia w skali Likerta (£SD) * 3,92+1,172 2,26 +1,36°
Wspdtczynnik r Pearsona (korelacja krzyzowa) -0,706

* statystycznie istotne na poziomie p < 0,001 (Zrédto: Skrzypczak i Karpinski 2020).

uwalniania ryb a potrzebg ich zatrzymania byla liniowa (r = -0,707), ale korelacje krzyzowe
nie byly w pelni symetryczne. Neutralny stosunek do dwoch odmiennych modeli towiska
zadeklarowato odpowiednio 21,5% i 18,6% wedkarzy. Srednie oceny punktowe dla akceptacji
modeli C&R 1 C&K roznity si¢ statystycznie (p <0.001). Jednoczesnie wzglednie wysoka
warto$¢ odchylenia standardowego dowodzi, ze spoteczno$¢ wedkarska z najwyzszymi
preferencjami do zatrzymywania ryb nie odrzucata kategorycznie wedkarstwa opartego na

modelu towiska zgodnego z zasadami C&R.
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W przestrzeni porzadkowej zidentyfikowano cztery profile motywacyjno-
preferencyjne, odzwierciedlajagce odmienne relacje miedzy potrzebami motywacyjnymi a
preferowanymi zachowaniami uczestnikow wspotczesnego wedkarstwa. Definiujag one
potencjalny wpltyw na zasoby S$rodowiska przyrodniczego w roznych kategoriach
inwazyjnosci (Ryc. 4). W ogdlnym ujeciu preferencja wzgledem modelu C&R byla
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Ryc. 4. Ordynacyjny triplot analizy redundancji (RDA) dla grup socjodemograficznych wedkarzy, ich potrzeb
motywacyjnych oraz preferowanego modelu praktyki wedkarskiej. Grupy preferencji i zaangazowania: Educ -
poziom edukacji (I — podstawowe lub zasadnicze zawodowe, Il — érednie, III - wyzsze); Activ — czestotliwosé
wedkowania (I — do kilkunastu razy w roku, Il — 2-3 razy w miesigcu, III — raz w tygodniu, IV — kilka razy w
tygodniu); Exper — do$wiadczenie (I — ponizej 10 lat, II — 10-20 lat, 111 —20-30 lat, IV — powyzej 30 lat); Costs —
wydatki na wedkarstwo (I — ponizej 500zt, II — 500-1000zt, IIT — 1000-2000z1, IV — powyzej 2000zt); Incom —
zarobi roczne (I — ponizej 30 tys. zt, I — 30-60 tys. zt., IIl — powyzej 60 tys. zt); Affil — zrzeszenie w organizacji
lub klubie (YES — zrzeszony/a, NO — brak); Ple¢ (Mezczyzni, Kobiety). Kategorie profili motywacyjno-
preferencyjnych opisane wyzej zostaly opatrzone odrgbnymi symbolami: grupa A (czarne kotka), grupa B
(gwiazdki), grupa C (trojkaty), grupa D (biate kétka) (Zrodto: Skrzypezak i Karpinski 2020).
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dodatnio skorelowana ze wszystkimi potrzebami motywujacymi, w tym najsilniej z potrzeba
ekscytacji 1 samorealizacji. Natomiast preferencja do modelu C&K wykazywata najsilniejsze
ujemne korelacje z potrzeba ekscytacji i samorealizacji oraz z potrzebg reputacji. Wickszos¢
grup socjodemograficznych zakwalifikowano do kategorii lekko inwazyjnej (Kategoria A -
preferencje wobec modelu C&R byty najsilniejsze, a jednoczesnie mozliwos¢ zatrzymania
ztowionych ryb byta najmniej wazna) o potencjalnie najmniej negatywnym oddzialywaniu na
srodowisko. W tej kategorii najbardziej charakterystyczne byly wydatki na wedkarstwo
powyzej 2500zt rocznie oraz silne zmotywowanie potrzeba ekscytacji 1 samorealizacji.
Kategori¢ umiarkowanie inwazyjng (B) tworzyta spotecznos¢, dla ktérej potrzeba ucieczki do
natury byta dominujaca i uwalnianie ryb akceptowalne, cho¢ nie preferowane, a jednoczesnie
mozliwo$¢ ich zatrzymania miala niewielkie znaczenie. Nieco odmienng umiarkowanie
inwazyjna kategori¢ (C) utworzyla spoteczno$¢ motywowana do wedkarstwa potrzeba
wysycania wiezi spolecznych oraz nacechowana pozytywna lub przynajmniej neutralng
postawa wzgledem modelu C&R, dla ktorej jednocze$nie mozliwosé zatrzymywania ryb
pozostawata jednak wzglednie wazna. Natomiast wedkarze niezrzeszeni, wedkarze
okazjonalni oraz grupa ponoszaca najmniejsze wydatki na swoje hobby, wykazali najwigksze
preferencje wzgledem modelu C&K 1 zostali zidentyfikowani jako silnie inwazyjni (Kategoria
D). Przestrzen ordynacyjna uwypuklita motywacyjno-preferencyjng odrebnos$¢ spotecznosci
wedkarzy z najwigkszym stazem w wedkarstwie (>30 lat). Dla tych najbardziej
dos$wiadczonych uczestnikoéw wedkarstwa potrzeba ucieczki na lono natury stata sig
relatywnie najwazniejsza, a jednoczesnie grupa ta byta najbardziej neutralna zarowno wobec
uwalniania ryb, jak 1 wzgledem potrzeby ich zatrzymania. Ponadto przestrzen porzadkowa
uwypuklita zwigzek wedkarstwa z potrzebg wysycania wigzi spotecznych wsrdd kobiet, dla
ktorych potrzeba ekscytacji i samorealizacji okazala si¢ statystycznie mniej wazna niz w
przypadku me¢zczyzn. Preferencje pan w stosunku do modelu C&K okazaty si¢ by¢

najbardziej zblizone do profilu silnie inwazyjnego (Kategoria D).
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4.2. Najwazniejsze wyniki badan opublikowane w artykule:
Environmental Preferences and Fish Handling Practice among
European  Freshwater Anglers with  Different  Fishing

Specialization Profiles

Na podstawie dwoéch pytan krzyzowych, tj. ,,zazwyczaj lowi¢ ryby drapiezne” /
"zazwyczaj towie¢ ryby niedrapiezne” oraz odpowiedzi wyrazonych w pigciostopniowej skali
Likerta, zidentyfikowano trzy grupy o odmiennych preferencjach specjalizacyjnych, w tym
ich braku. Spoteczno$¢ wyspecjalizowana w potawianiu ryb niedrapieznych (NPS) byta
najliczniejsza 1 stanowila ok. 38% badanej populacji, za$ preferencje specjalizacyjne w
kierunku ryb drapieznych (PS) zidentyfikowano w grupie stanowigcej nieco ponad 35%.
Pozostata cze$¢ uczestnikow wspotczesnego wedkarstwa nie utozsamiala si¢ z
ukierunkowanymi preferencjami specjalizacji potowowej (dalej US). Regresja porzadkowa z
funkcja taczaca logit wylonita trzy predyktory, tj. wyksztatcenie, doswiadczenie i aktywnos¢,
ktére byly statystycznie istotne dla wyjasnienia réznic pomigdzy dwoma grupami
specjalizacyjnymi (Tabela 6). Wobec braku preferencji specjalizacyjnych model regresji

Tabela 6. Model regresji porzadkowej z funkcjg taczaca logit dla preferowanej specjalizacji
potlowowej w kierunku ryb niedrapieznych (NPS); drapieznych (PS) i1 braku preferencji
specjalizacyjnych (US) wzgledem charakterystyk spoleczno-ekonomicznych i zaangazowania w
wedkarstwo (zmienne niezalezne).

Istotne czynniki NPS (N= 276) PS (N=252) US (N=190)
predykcyjne? b W b W b W
Miesigczne zarobki
Mniej niz 2500zt - - - - -0,928 4,543*
Wyksztalcenie
Szkota 0,715 7598%% 0,977  11,056%** - -
podstawowa/zawodowa
Miejsce zamieszkania
Wies - - -0,509 4,550* - -
Doswiadczenie
Mniej niz 10 lat 0,826 4,214* -0,801 4,106* - -
10-20 lat 1,106 8,033** -0,815 4,573* - -
Aktywno$¢
Kilkanascie razy rocznie - - -0,651 4,646* - -
2-3 raz w miesigcu 0,715 7,678** -1,131 17,893*** - -
Raz w tygodniu 0,514 5,5635* -0,647 9,004** - -
Dopasowanie modelu
regresji
-2 log Likelihood 882,541 849,097 787,211
22 (df = 29) 67,159*** 71,560%** 31,238
Pseudo R%of Nagelkerke 0,121 0,131 0.062

IStatystyczna istotno$¢ statystyki Walda (W) i parametru estymacji (b) okresla przydatno$é predyktorow dla
modelu regresji nieliniowej: p < 0,05, Wiyyeze > 3,843; *p < 0,05 **p < 0,01 ***p < 0,001
(Zrodto: Karpinski i Skrzypcezak 2021).

okazat si¢ statystycznie nieistotny, za§ dla grup wyspecjalizowanych cechowat si¢ wysoka

istotnoscig statystyczng, objasniajac 13,1% zmiennosci w grupie PS 1 12,1% w grupie NPS.
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Nizszy poziom wyksztatcenia (W = 7,598, p < 0,01), doswiadczenie w wedkarstwie
ponizej 20 lat, ze wskazaniem na okres doswiadczenia 10-20 lat (W = 8,033, p < 0,01), a
takze aktywnos$¢ rekreacyjna co najmniej raz w tygodniu (W = 5,538, p < 0,05) i nie rzadziej
niz 2-3 razy w miesigcu (W = 7,678, p < 0,01), byly bardziej swoiste dla grupy
wyspecjalizowanej w potawianiu ryb niedrapieznych, anizeli dla spotecznosci koncentrujace;j
swoja aktywno$§¢ na polawianiu drapieznikow. Z kolei dla tej grupy wymienione
charakterystyki okazaty si¢ wysoce istotne dla modelu regresji, ale cechowaty si¢ ujemna
wartoscig parametru estymacji b. Oznacza to, ze dla modelu specjalizacji w potawianiu
drapieznikéw najnizszy poziom wyksztatcenia byt statystycznie najbardziej niespecyficzny
(W = 11,056, p < 0,001), podobnie jak doswiadczenie w wedkarstwie ponizej 20 lat (W =
4,573, p < 0,05) oraz podejmowanie aktywnos$ci 2-3 razy w miesiagcu (wedkowali czg$ciej)
(W = 17,893, p < 0,001). Ponadto taka specjalizacja okazala si¢ statystycznie najmniej
swoista dla wedkarzy zamieszkujacych wies (W = 4,550, p < 0,05).
Na tle grupy US, spoteczno$¢ o wyspecjalizowanych preferencjach potowowych przejawiata
statystycznie wigksze sktonnosci do uwalniania zlowionych ryb oraz akceptacji modelu

towiska C&R ,,ztéw 1 wypusc” (Tabela 7). Jednocze$nie mozliwos¢ zatrzymania ryb i dostgpu

Tabela 7. Preferencje postgpowania z rybami i modelu towiska ,,ztéw 1 wypus¢” (C&R) oraz ,,ztow i
zabierz” (C&K) wsérod wedkarzy o rdznej specjalizacji w kierunku ryb niedrapieznych (NPS);
drapieznych (PS) i niewyspecjalizowanych (US)

NPS (N = 276) PS (N =252) US (N =190)
Opinia C&R C&K C&R C&K C&R C&K
Struktura preferencji %
Zdecydowanie si¢ nie zgadzam 49 7 44 6 34 13
Nie zgadzam si¢ 23 9 25 10 21 14
Brak preferenciji 16 18 19 15 31 23
Zgadzam sig¢ 7 21 8 24 8 18
Zdecydowanie si¢ zgadzam 4 46 4 44 6 32

$rednia w skali Likerta (+SD) 405+ 1,16~ 2,11+£127% 398+1,14~ 2,10+ 1242 3,69+ 1,198 2,58+ 1,39

Wspotczynnik r Pearsona

- * i * ] N
(korelacja krzyzowa) 0,589 0,680 0,644

! warto$ci z roznymi indeksami gérnymi sg istotnie rozne (p < 0,001) na podstawie nieparametrycznego testu Kruskala-Wallisa
dla modeli towiska C&R (H = 13,51, N = 718, df = 2, p = 0,0012) i C&K (H = 17,61, N = 718, df = 2, p = 0,0002). *
statystycznie istotne na poziomie p < 0,001 (Zrodto: Karpinski i Skrzypczak 2021).

do modelu towiska ,,ztow 1 zabierz” (C&K) byta dla wyspecjalizowanych potrzeba istotnie
mniejszg. W grupie niewyspecjalizowanej pod wzgledem potowowym 55% wedkarzy
deklarowato uwalnianie ztowionych zgodnie z modelem towiska C&R, lecz jednoczesnie dla

27% tej spotecznosci mozliwo$¢ zatrzymania ryb okazata si¢ wazna.
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Niezaleznie od kierunku specjalizacji badz jej braku, wigkszo$¢ uczestnikow
wspotczesnego wedkarstwa preferowata towiska jeziorowe (Tabela 8). Wsrod spotecznosei
wyspecjalizowanej w potowach drapieznikéw odnotowano statystycznie wicksze preferencje
dla fowisk rzecznych oraz mniejsze przywigzanie do jednego towiska wzgledem pozostatych
grup. Stosowanie zanet bylo najbardziej swoiste dla grupy NPS, poniewaz dotyczyto blisko
76% tej spotecznosci a jedynie 6,2% nie deklarowalo ich stosowania. Jest to powigzane z
charakterem oraz popularno$cig stosowanych wspotczesnie technik polowowych. Uzywanie
przynet sztucznych bylo istotnie najsilniej powigzane z preferencjami w kierunku polowu
drapieznikéw 1 dotyczylo 92,5% spotecznosci PS. Jednoczes$nie ta grupa byla najbardziej
sceptyczna wobec technik polowowych z uzyciem zywych ryb jako przynety oraz
statystycznie najczesciej deklarowala korzystanie z todzi (43,7% spotecznosci). Grupa o
nieukierunkowanych preferencjach specjalizacyjnych byta statystycznie najmniej krytyczna
wobec watpliwego etycznie uzywania zywych ryb jako przynety, poniewaz 9,5% jej

uczestnikow potwierdzito stosowanie owej metody, a odsetek niezdecydowanych wyniost

Tabela 8. Charakterystyka preferencji i zachowan $rodowiskowych oraz opinii wérod grup o réznej
specjalizacji potowowej w kierunku ryb niedrapieznych (NPS); drapieznych (PS) i

niewyspecjalizowanych (US)

Srednia oceny punktowej (+SD) *
Charakterystyki Srodowiskowe

NPS PS us

Preferuje towiska jeziorowe 4,04 +1,09 3,97+1,15 3,94+ 1,24

Preferuje towiska rzeczne 3,36 + 1,452 3,97 +1,32° 3,41 +£1,342
Preferuje jedno ulubione towisko 3,30+ 1,312 2,95+ 1,36° 3,28 +1,292
3Zwykle stosuje zangty 4,12+ 0,962 2,21 +1,25° 3,56 +1,30¢
*Zwykle uzywam sztucznych przynet 2,39+ 1,242 4,65+ 0,80° 3,69 +1,14°
°Zwykle uzywam zywych ryb na przynete 1,53 £0,83? 1,49 + 0,892 1,89 £ 1,10°
6Zwykle korzystam z todzi 1,56 + 0,882 3,17 +1,43° 2,50 + 1,42¢
'Sadze, ze rybostan moich towisk jest dobry 2,43 £1,26% 2,09 +1,19° 2,26 +1,23%®
8Sadze, ze jako$¢ wody moich towisk jest dobra 2,99 £+ 1,162 2,64 £1,26° 2,82+1,18%®

*na podstawie 5-cio stopniowej skali Likerta - warto$ci z réznymi indeksami gérnymi sg istotnie roézne (p <0,01)
na podstawie nieparametrycznego testu Kruskala-Wallisa: * H = 32,45, p = 0,0000; 2 H = 9,93, p = 0,0070; * H =
234,51, p = 0,0000; 4 H = 335,35, p = 0,0000; 5 H = 23,19, p = 0,0000; ¢ H = 169,57, p = 0,0000; " H = 10,71, p=
0,0047; 8 H = 10,50, p = 0,0052 (Zrodto: Karpinski i Skrzypczak 2021)

15,8% i byl najwigkszy wzgledem obu grup o zidentyfikowanych preferencjach potowowych.
Zadna z wyodrebnionych spoleczno$ci nie ocenita zasobow ryb i jakosci wody w sposob
jednoznacznie pozytywny, a statystycznie najbardziej krytyczna w tym zakresie byla

spoteczno$¢ wyspecjalizowana w potawianiu drapieznikow.
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4.3. Najwazniejsze wyniki badan opublikowane w artykule: The
Significance of Angling in Stress Reduction during the COVID-19

Pandemic — Environmental and Socio-Economic Implications

Podczas pandemii COVID-19 blisko 64% uczestnikow wspotczesnego wedkarstwa
deklarowato pozytywny wplyw tej formy aktywnosci rekreacyjnej na odczucie redukcji stresu
wywotanego zmianami funkcjonowania przestrzeni publicznej oraz wprowadzania restrykcji
pandemicznych (Tabela 9). Wigkszo$¢ badanej spoteczno$ci nie zidentyfikowala u siebie
poprawy stanu psychicznego ani tez stanu fizycznego podczas pandemii, tj. odpowiednio
55,3% i 62,7. Jednocze$nie obawe przed zakazeniem COVID-19 oraz ograniczenie ogolnej

aktywno$ci w otwartej przestrzeni publicznej podczas pandemii prezentowat co szosty

Tabela 9. Charakterystyka postaw uczestnikow wspotczesnego wedkarstwa odczuwajacych redukcje
stresu pandemicznego poprzez wedkowanie (N = 360; 63,8% spolecznosci) oraz niedeklarujacych
takich odczu¢ (N = 93; 16,5% spolecznosci).

Odczucie redukcji stresu

Charakterystyka postaw Tak* Nie**
Srednia (+ SD) ***

1 Podczas pandemii cze$ciej podejmowatem aktywno$¢ wedkarskg 3.02+1.36% 246+1.218
Obawiam si¢ zachorowania/ponownego zachorowania na COVID-19 212+1.44 2.00+1.26
2C l\gilllrll [;D_cizgytywne nastawienie do szczepien ochronnych przeciwko 3484 1.66° 371+ 1.538
Moj stan psychiczny w okresie pandemii poprawit si¢ 210+ 1.06  2.29+1.06
Moj stan fizyczny w okresie pandemii poprawit si¢ 214+1.22 2.39+1.32
3 Ograniczylem/am kontakty z rodzing w okresie pandemii 3.00+1.55% 2.55+1.338
Ograniczytem/am kontakty ze znajomymi w okresie pandemii 3.14+1.65 3.03+1.50
Uprawiam wedkarstwo z rodzing 274+£139 271+1.23
Uprawiam wedkarstwo ze znajomymi 348142 345+141
Uprawiam wedkarstwo samotnie 323£1.27 3.12+£1.20
Czuje si¢ narazony na zakazenie COVID-19 na towisku 1.13+0.52  1.18+0.59
* Ograniczylem aktywno$¢ na $wiezym powietrzu w okresie pandemii ~ 2.25+1.38%  1.81+1.198

*odpowiedzi 4-5 w 5-cio stopniowej skali Likerta; **odpowiedzi 1-2 w 5-cio stopniowej skali Likerta;
**%Wartoéci z roznymi indeksami gornymi (#; B) sa statystycznie rézne (nieparametryczny test Kruskala-Wallisa,
N = 453, df = 1); 'H = 4,17, p = 0,0411; 2H = 3,91, p = 0,0479; 3H = 4,65, p = 0,0353; “H = 5,61, p = 0,0178
(Zrodto: Karpinski i Skrzypczak 2022)

uczestnik wspotczesnego wedkarstwa. Na zwiekszong aktywno$¢ wedkarska w okresie
pandemii wskazato 26,1% catej spolecznosci, za§ obawa zwigzana z ryzykiem zakazenia na
towisku wedkarskim dotyczyta jedynie 1,6%. Grupa deklarujaca w samoocenie odczucie
redukcji stresu pandemicznego,

charakteryzowata si¢ statystycznie istotng: wigksza

aktywnoscig wedkarska podczas pandemii (p = 0,0411), mniej pozytywnym nastawieniem do
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szczepien ochronnych (p = 0,0479), a takze wigksza sktonnoscig do ograniczania kontaktow z
rodzing (p = 0,0353) i ograniczania aktywno$ci w otwartej przestrzeni publicznej (p =
0,0178). Charakterystyki wedkarstwa w okresie pandemii dokonano poprzez analiz¢ postaw i
reakcji wedkarzy w przestrzeni ordynacyjnej, a do ich objasnienia uzyto zidentyfikowanych
preferencji 1 zaangazowania w wedkarstwo (Ryc. 5). Analiza redundancji wyjasnita 73,23%
ogoblnej zmiennosci, przy czym o$ RDA1 odpowiadata za 59,27% catkowitej wariancji w
postawach zyciowych i1 zachowaniach wedkarzy podczas pandemii. Z ta osig najsilniej
skorelowane byty: zwigkszona czestotliwos¢ wedkowania (r = -0,836), akceptacja szczepien
(r = 0,837), odczucie zmniejszenia stresu pandemicznego poprzez wedkowanie (r = -0,746),
obawa przed zakazeniem COVID-19 (r = 0,611), ograniczenie kontaktu z rodzing (r = 0,729) i
ograniczenie kontaktu ze znajomymi (r = 0,648). Z kolei odczucie poprawy stanu
psychicznego wykazywalo silniejsze korelacje z osig RDA2 (r = 0,603) niz z osig RDAI (r =
-0,541). Skumulowana wariancja procentowa dopasowania danych odpowiedzi dla obu osi
wyniosta 90,16%, w tym dla RDA1 72,97%. Wsrdd zmiennych objasniajacych postawy i
reakcje uczestnikow wedkarstwa podczas pandemii, najsilniejsze korelacje z osig RDA1
wykazaty preferencje do uprawiania wedkarstwa w samotnosci (r = 0,7145), a takze w
towarzystwie cztonkéw rodziny (r = -0,7135) lub znajomych (r = -0,8367), oraz
doswiadczenie w wedkarstwie (r = 0,7177) 1 zaangazowanie wyrazone nat¢zeniem
aktywnosci (r = -0,5425). Analiza RDA dowiodta, Zze odczucie redukcji stresu pandemicznego
byto najtrafniej objasnione 1 najsilniej powigzane z preferencjami do podejmowania
aktywnosci rekreacyjnej w towarzystwie znajomych i rodziny oraz ze zwigkszeniem
nat¢zenia tej aktywno$ci. Ponadto preferowanie takich zachowan bylo pozytywnie
skorelowane z odczuciem poprawy stanu psychofizycznego. Natomiast odczucie redukcji
stresu bylo skorelowane negatywnie najsilniej z preferencja do uprawiania we¢dkarstwa w
samotnosci. Grupa o takich preferencjach byta jednoczesnie najmniej zaangazowana w
zwigkszanie aktywnosci rekreacyjnej. Zidentyfikowanym czynnikiem ograniczajagcym
natgzenie tej aktywnosci podczas pandemii byl wiekszy dystans do preferowanych towisk.
Uprawianie wedkarstwa w samotnosci, a takze najwigkszy staz w wedkarstwie, byty Scisle
powigzane z duzym nasileniem obaw przed zakazeniem COVID-19. Wsrdd uczestnikow
wspotczesnego wedkarstwa, ktorzy najsilniej odczuwali pozytywny wpltyw swojej aktywnosci

rekreacyjnej na redukcje stresu, stwierdzono istotne korelacje liniowe migdzy zachowaniami
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Ryc. 5. Wedkarstwo podczas pandemii COVID-19 w aspekcie postaw i reakcji wedkarzy wobec ich preferenci i
zaangazowania w wedkarstwo (analiza redundancji w przestrzeni ordynacyjnej - triplot RDA). Objasnienia -
postawy i reakcje (wektory niebieskie): Stres_ Reduk, odczucie redukcji stresu pandemicznego poprzez
wedkarstwo; Szczep Tak, pozytywne nastawienie do szczepien przeciwko COVID-19; C-19 Obawa, obawa
przed zakazeniem COVID-19; Rodz-Kontakt Limit, ograniczenie kontaktow towarzyskich z rodzing; Znaj-
Kontakt_Limit, ograniczenie kontaktow towarzyskich ze znajomymi; CzeSciej Wedk, wigksza aktywnos¢

| RDAZ

wedkarska podczas pandemii; Popr Psych, odczucie poprawy stanu psychicznego; Popr Fiz, odczucie poprawy
stanu fizycznego. Preferencje i zaangazowanie w wedkarstwo (wektory czerwone): Wedk-Rodz, uprawiam
wedkarstwo z rodzina; Wedk-Znaj, uprawiam wedkarstwo ze znajomymi; Wedk-Sam, uprawiam wedkarstwo
samotnie; Koszty, Srednie roczne wydatki na wedkarstwo; Dystans, odleglos¢ od najczgéciej odwiedzanego
towiska; Doswiadczenie, doswiadczenie w wedkarstwie; Aktywnos¢, czestotliwo$¢ uprawiania wedkarstwa
(Zrodto: Karpinski i Skrzypczak 2022)

zmierzajacymi do ograniczenia kontaktow z rodzing i kontaktow ze znajomymi (r = 0,924, p
< 0,001), co uzasadnialo konieczno$¢ ich polgczenia w przestrzeni ordynacyjnej w

zachowania odnoszace si¢ do ograniczania kontaktow spotecznych. Ponadto w tej grupie
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odczucia poprawy kondycji fizycznej byly silnie skorelowane z odczuciami poprawy kondycji
psychicznej (r = 0,813, p <0,001), co argumentowato celowos¢ ich scalenia w jedno odczucie
poprawy stanu psychofizycznego.

Do zidentyfikowania postaw i zachowan pandemicznych w spolecznos$ci najsilniej
odczuwajacej redukcje stresu pandemicznego wykorzystano analize redundancji,
wprowadzajac do przestrzeni ordynacyjnej cztery zmienne socjodemograficzne, tj. dochdd,
miejsce zamieszkania, wiek i wyksztatcenie (Ryc. 6). Pierwsze dwa sktadniki RDA wyjasnity
82,56% catkowitej wariancji w danych odpowiedzi, z czego pierwsza o§ odpowiadala za
76,87%. Wzrost natezenia aktywnosci rekreacyjnej podczas pandemii (r = 0,76) 1 pozytywny
stosunek do szczepien (r = -0,83) byly najsilniej skorelowane z tg osia. Z kolei obawa przed
zakazeniem, odczucie poprawy stanu psychofizycznego oraz ograniczenie kontaktow
spotecznych byly najsilniej skorelowane z RDA2 (wspotczynniki korelacji odpowiednio r =
0,72, r = -0,48 1 r = 0,62). Wiek 1 dochody uczestnikow wedkarstwa to charakterystyki
najsilniej skorelowane z pierwszg osig (wspotczynniki korelacji odpowiednio r=-0,88 i r = -
0,46). Natomiast miejsce zamieszkania i wyksztalcenie wedkarzy byty najsilniej skorelowane
z RDA2 (wspotczynniki korelacji odpowiednio r = 0,47 i r = 0,45). Wigksza obawa przed
zakazeniem byla skorelowana z bardziej intensywnym ograniczeniem kontaktow spotecznych
(r =0,73) 1 najsilniej odczuwana przez wedkarzy z wigkszych osrodkéw miejskich. Ta grupa
charakteryzowala si¢ stosunkowo duzym stazem w wedkarstwie (od 31 do 40 lat) 1 wzglednie
niewielkim nat¢zeniem aktywnos$ci rekreacyjnej (kilkanascie razy w roku). Intensywno$¢
ograniczania kontaktoéw spotecznych byla skorelowana pozytywnie z wyzszym
wyksztatlceniem 1 najbardziej charakterystyczna dla grupy o najmniejszych wydatkach na
swoje hobby. Doswiadczeni uczestnicy wedkarstwa oraz grupa o najwigkszej aktywnosci
rekreacyjnej (kilka razy w tygodniu) deklarowali poprawe kondycji psychofizycznej w
okresie pandemii. Byta to réwniez grupa, ktéra wydawata najwigcej na swoje hobby, tj. ponad
2 tys. zt rocznie. Odczucie poprawy kondycji psychofizycznej ujemnie korelowalo z
wielkoscig miejsca zamieszkania 1 nie bylo powigzane ze zwigkszong aktywnoscig
rekreacyjng podczas pandemii. Wzrost takiej aktywno$ci bez odczuwanej poprawy kondycji
psychofizycznej stwierdzono gtéwnie wsrdd niezrzeszonych uczestnikow wspotczesnego
wedkarstwa, o najmniejszym stazu (ponizej 5 lat) oraz podejmujacych aktywnos$¢ najrzadzie;j,
zwykle kilka razy w roku. Ich postawy byly jednocze$nie ujemnie skorelowane z
ograniczeniem kontaktow spotecznych (r = -0,610). Zwigkszanie aktywnosci rekreacyjnej
podczas pandemii bylo najbardziej niecharakterystyczne dla najstarszych wedkarzy, tj. w

wieku 65+ (r = -0,732).
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Ryc. 6. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i reakcji wedkarzy o
jednoznacznych odczuciach pozytywnego wptywu wedkarstwa na redukcje stresu zwigzanego z pandemig
COVID-19 na tle charakterystyk spoteczno-demograficznych (wektory czerwone: Dochdd roczny, Miejsce
zamieszkania, Wiek, Wyksztatcenie) oraz preferencji i zaangazowania w wedkarstwo. Objasnienia - postawy i
reakcje (wektory niebieskie): Szczep Tak, pozytywne nastawienie do szczepien przeciwko COVID-19; C-
19 _Obawa, obawa przed zakazeniem COVID-19; Spot-Kontakt Limit, ograniczenie kontaktoéw towarzyskich z
rodzing i znajomymi; Czgéciej Wedk, wigksza aktywno$¢ wedkarska podczas pandemii; Popr Psych&Fiz,
odczucie poprawy stanu psychofizycznego. Grupy preferencji i zaangazowania w wedkarstwo: Doswiadczenie w
wedkarstwie (czarne kotko, kategorie: Exp I — ponizej 5 lat, Exp I — 5-10 lat, Exp_IIl — 10-20 lat, Exp_IV —
20-30 lat, Exp_V — 30-40 lat, VI — powyzej 40 lat); Czestotliwo$¢ uprawiania wedkarstwa (biate kotko,
kategorie: Avi_l — kilka razy w roku, Avi_ll — kilkanascie razy w roku, Avi_IIl — 2-3 razy w miesiacu, Avi_IV —
okoto raz w tygodniu, Avi_V — kilka razy w tygodniu); Koszty roczne wedkarstwa (czarny romb, kategorie:
Cos_I — do 100zt, Cos_II — 100-500zt, Cos_III — 500-1000zt, Cos IV — 1000-2000zt, Cos_V — 2000-4000zt,
Cos_VI — ponad 4000zt); Wedkarstwo jest glownym motywem turystycznym (zielona gwiazdka, kategorie:
TUR_Y - tak, TUR_N — nie); Jestem czlonkiem stowarzyszenia wedkarskiego (zotta gwiazdka, kategorie:
AFF_Y - tak, AFF_N — nie); Najczesciej odwiedzane towisko znajduje si¢ w miescie (czarna gwiazdka,
kategorie: URB_Y - tak, URB_N — nie); Uprawiam wedkarstwo samotnie (biala gwiazdka, kategorie:
Wedk Sam-Y — tak; Wedk Sam-N - nie) (Zrédto: Karpinski i Skrzypczak 2022).
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4.4. Najwazniejsze wyniki badan opublikowane w artykule: Angling in

cultural and provisioning ecosystem services

Na podstawie dwoch pytan krzyzowych, tj. ,,uwalniam ztowione ryby wedtug zasady no kill”
/ "mozliwos¢ zabierania z sobg zlowionych ryb jest dla mnie wazna” oraz odpowiedzi
wyrazonych w pigciostopniowej skali Likerta, dokonano pozycjonowania wedkarstwa w
koncepcji ustug ekosystemowych (Tabela 10). Zidentyfikowano trzy grupy uczestnikow
wspotczesnego wedkarstwa, korzystajacych z ushug ekosystemowych 0

Tabela 10. Procedura identyfikacji charakteru ustug ekosystemowych we wspotczesnym wedkarstwie
w aspekcie preferowanego postgpowania ze ztowionymi rybami (struktura odpowiedzi na pytania
krzyzowe, N = 1291).

Mozliwo$¢ zabierania z sobg ztowionych ryb jest dla mnie wazna

Charakterystyka* i
ysy Skala Likerta Nie Raczej nie Nie mam Raczej tak Tak
zdania
Nie 4 4
Uwalniam ztowione Raczej nie l >
ryby wedlug zasady Nie mam zdania 42 35
no kill Raczej tak 84 132 59 20 17
Tak 447 52 34 14 17

*Uczestnicy wedkarstwa korzystajacy z ushugi ekosystemowej o charakterze: kulturowym (N=885, strefa
zielona); zaopatrzeniowym (N=201, strefa czerwona); mieszanym zaopatrzeniowo-kulturowym (N=205, strefa
z6Mta) (Zrodlo: Karpinski 2022).

odmiennym charakterze, w tym: kulturowym, zaopatrzeniowym oraz mieszanym
zaopatrzeniowo-kulturowym. Z wedkarstwa opartego na kulturowej ustudze ekosystemowe;j
korzystali wedkarze bez ujawnionego zaopatrzeniowego podioza swojej aktywnosci
rekreacyjnej, wsérdd ktorych preferencja do uwalniania ztowionych ryb byta dominujaca lub
neutralna, za$§ mozliwo$¢ ich zatrzymania byla niewazna lub obojetna. Stanowili oni
najliczniejszg spoltecznos¢ (N=885; 68,5%). Wedkarstwo oparte na ustudze zaopatrzeniowe;j
charakteryzowato grupe, dla ktorej mozliwo$¢ zatrzymania ztowionych ryb byla wazna lub
obojetna, przy jednoczesnym braku deklaracji uwalniania ryb (N = 201; 15,6%). Natomiast
blisko 16% spotecznosci reprezentowato wedkarstwo, ktorego nie mozna jednoznacznie
powigza¢ ani z ustugg o charakterze zaopatrzeniowym, ani tez z ustugg kulturows. Grupa ta
nie deklarowata jednoznacznych preferencji wzgledem uwalniania ryb oraz wykazywata
obojetnos¢ wobec dostgpu do mozliwosci ich zatrzymania (N = 205, 15,9%).

W calej objetej badaniami spotecznos$ci oraz we wszystkich wyodrebnionych grupach
przewazali mezczyzni (93,3%), lecz kobiety byly statystycznie czgSciej reprezentowane
wsrdéd uczestnikow wedkarstwa korzystajacych z ustug ekosystemowych o charakterze

zaopatrzeniowym i zaopatrzeniowo-kulturowym. Uwzgledniajac pozostale charakterystyki
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spoteczno-ekonomiczne nie stwierdzono istotnych zmienno$ci migdzygrupowych. Wigksze
znaczenie dla objasnienia réznic pomigdzy grupami wedkarzy mialy wskazniki
zaangazowania oraz preferencji. Grupa korzystajaca z wedkarstwa o podtozu zaopatrzeniowo-
kulturowym, wzgledem pozostatych grup, skladata si¢ z wedkarzy o wzglednie matej
aktywnos$ci, gdyz 18,4% podejmowalo ja nie czgsciej niz kilkanascie razy w roku.
Jednocze$nie stosunkowo najwyzszy ich odsetek najczgsciej korzystat z towisk oddalonych
ponad 30 km od miejsca zamieszkania (31,1%). Spotecznos$¢ korzystajaca z ustugi o
charakterze zaopatrzeniowym wzglednie czesciej odwiedzata towiska wymagajace pokonania
dystansu ponizej 5 km, a na tle pozostalych grup wykazywali takze najmniejsze preferencje
wzgledem towisk rzecznych (Tabela 11). Natomiast uczestnicy wedkarstwa o podtozu
kulturowym na tle pozostalych grup czgsciej podejmowali aktywno$¢ rekreacyjng w gronie

znajomych.

Tabela 11. Charakterystyka postaw i preferencji uczestnikow wspotczesnego wedkarstwa opartego na
ustudze ekosystemowej o réznym charakterze na podstawie $redniej oceny punktowej 5-Cio
stopniowej skali Likerta (£SD).

Charakter ustugi ekosystemowe;j

Postawy i preferencje zaopatrzeniowo

kulturowa zaopatrzeniowa
-kulturowa

*Uwalniam ztowione ryby zgodnie z zasadg "no-kill"  4.52+0.65*  2.00+0.80° 3.344+0.94¢

*Mozliwos¢ zatrzymania ztowionych ryb jest dla 1.46:0.68°  4.2540.698 33440 98C

mnie wazna

Preferuje towiska jeziorowe 3.93+1.22 3.78+1.42 4.04+1.29

*Preferuje lowiska rzeczne 3.72£1.43%  3.30+1.428 3.69+1.314
Preferuj¢ fowiska na zbiornikach sztucznych 2.50£1.33 2.25+1.37 2.28+1.31

Uprawiam wedkarstwo samotnie 3.04+1.33 3.08+1.40 3.10+1.30

Uprawiam wedkarstwo z rodzing 2.53+1.36 2.68+1.47 2.66x1.39

*Uprawiam wedkarstwo ze znajomymi 3.48+1.35%  3.17+1.43° 3.12+1.318

*Wartoéci z réoznymi indeksami gérnymi (A B ©) s3 istotnie roézne (jednoczynnikowa ANOVA i test post hoc
Tukey’a HSD dla nieréwnych N; df=1289; p < 0,05) (Zrodto: Karpinski 2022).

Na podstawie analizy drzew klasyfikacyjnych wykazano, ze czynnik stowarzyszenia
najbardziej roznicuje trzy grupy korzystajace z ustug ekosystemowych o odmiennym
charakterze. Statystycznie najwyzszy wskaznik udzialu zrzeszonych zidentyfikowano w
grupie korzystajacej z ustugi ekosystemowej o charakterze kulturowym (84,3%). Wsrod
korzystajacych z ustugi o charakterze zaopatrzeniowym udzial niezrzeszonych wedkarzy byt
najwiekszy, tj. 30,8%. Dlatego w toku dalszej analizy postaw i preferencji uczestnikéw

wspotczesnego wedkarstwa  zaklasyfikowano ich do szeSciu odrebnych podgrup,
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uwzgledniajac korzystanie z ustugi ekosystemowej o r6znym charakterze oraz zrdznicowany
status zrzeszenia.

W przestrzeni porzadkowej zidentyfikowano wzajemne relacje postaw oraz preferencji
wedkarzy stowarzyszonych 1 niestowarzyszonych, korzystajacych z ustug ekosystemowych o

réznym charakterze wzgledem charakterystyk ekonomiczno-demograficznych (Ryc. 7).
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Ryc. 7. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i preferencji wedkarzy
stowarzyszonych i niestowarzyszonych, korzystajacych z ustug ekosystemowych o réoznym charakterze na tle
charakterystyk ekonomiczno-demograficznych. Objasnienia — postawy i preferencje (wektory niebieskie):
Jezioro, preferencja do towisk jeziorowych; Rzeka, preferencja do towisk rzecznych; Zb_Sztuczne, preferencja
do towisk na sztucznych zbiornikach wodnych; Wedk-Sam, uprawiam wedkarstwo samotnie; Wedk-Rodz,
uprawiam wedkarstwo z rodzing; Wedk-Znaj, uprawiam wedkarstwo ze znajomymi. Charakterystyki spoteczno-
demograficzne (wektory czerwone): Dochdd roczny, Miejsce zamieszkania, Wiek, Wyksztalcenie. Grupy
wedkarzy korzystajacych z ustug ekosystemowych o réznym charakterze z uwzglednieniem statusu
stowarzyszenia: C/A — charakter kulturowy/stowarzyszeni; P/A — charakter zaopatrzeniowy/stowarzyszeni; M/A
— charakter zaopatrzeniowo-kulturowy/stowarzyszeni; C/U — charakter kulturowy/niestowarzyszeni; P/U —
charakter zaopatrzeniowy/niestowarzyszeni; M/U — charakter zaopatrzeniowo-kulturowy/niestowarzyszeni
(Zrodto: Karpinski 2022).
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Te zmienne objasniajace odpowiadaly za 83,8% wariancji. Suma wszystkich kanonicznych
warto$ci wilasnych wyniosta 0,8384. Pierwsze dwa skladniki RDA wyjasnity 96,86%
catkowitej wariancji ws$réd wyjasnianych postaw i preferencji, przy czym pierwsza o$
stanowita 75,62%. Preferencja do uprawiania wedkarstwa w samotno$ci, ktora byla
charakterystyczna dla niestowarzyszonych uczestnikow wedkarstwa korzystajacych z ustugi
ekosystemowej o charakterze zaopatrzeniowo-kulturowym, byta najbardziej pozytywnie
skorelowana z poziomem wyksztalcenia. Natomiast wsrod wedkarzy stowarzyszonych,
korzystajacych z wedkarstwa zarowno o podtozu kulturowym, jak 1 zaopatrzeniowym,
preferencje do korzystania z towisk jeziorowych oraz podejmowania tej aktywno$ci w
towarzystwie cztonkoéw rodziny rosty si¢ wraz z wiekiem. Wsrdéd wedkarzy o roznym statusie
stowarzyszenia, ktorzy korzystali z uslugi o podlozu kulturowym, preferencje do towisk
urzadzanych na sztucznych zbiornikach i do podejmowania aktywno$ci wedkarskiej w
towarzystwie znajomych, w r6znym zakresie korelowaty pozytywnie z rosngcymi dochodami,
lecz wykazywaly negatywna korelacje z wiekiem uczestnikéw tej aktywnosci rekreacyjnej
oraz poziomem ich wyksztalcenia. Preferencja do korzystania z lowisk rzecznych wzrastata
wraz ze Srednimi rocznymi zarobkami i byla charakterystyczna dla zamieszkujacych w
wigkszych osrodkach miejskich. Charakterystyki ekonomiczno-demograficzne okazaty sie
najmniej przydatne do identyfikacji preferencji 1 postaw niezrzeszonych uczestnikow
wspolczesnego wedkarstwa, korzystajacych z uslugi ekosystemowej o charakterze
zaopatrzeniowym. W przestrzeni ordynacyjnej analizie poddano relacje postaw i preferencji
wedkarzy o roéznym statusie stowarzyszenia oraz zrdznicowanym charakterze ushug
ekosystemowych wzgledem charakterystyk ich zaangazowania w wedkarstwo (Ryc. 8). Te
charakterystyki jako zmienne objasniajace, odpowiadaly za 86,4% wariancji. Suma
wszystkich kanonicznych warto$ci wlasnych wyniosta 0,8636. Pierwsze dwa sktadniki RDA
wyjasnity 84,74% calkowitej wariancji w wérdd wyjasnianych postaw i preferencji, z czego
pierwsza oS RDA odpowiadata za 65,63%. Preferencje stowarzyszonych uczestnikow
wedkarstwa o podtozu zaopatrzeniowo-kulturowym byly ujemnie skorelowane z ich rocznymi
wydatkami i1 poziomem aktywnosci rekreacyjnej. Duze nat¢zenie aktywnos$ci byto najbardziej
specyficzne dla grupy niestowarzyszonych wedkarzy, ktorzy korzystali z ustugi
ekosystemowej o charakterze kulturowym. Kulturowe podtoze wedkarstwa i stowarzyszanie
si¢ byto wzglednie najbardziej powigzane z preferowaniem towisk na sztucznych zbiornikach
(na tle pozostatych grup) oraz z podejmowaniem aktywno$ci rekreacyjnej w gronie
znajomych, lecz takie postawy negatywnie korelowaly z rosnacym stazem w wedkarstwie 1

wickszg odlegtoscia od najczesciej odwiedzanych towisk. Te dwie charakterystyki w
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najwickszym stopniu wplynety na pozycjonowanie w przestrzeni ordynacyjnej grupy

niestowarzyszonej, ktora korzystata z ustugi o charakterze zaopatrzeniowo-kulturowym, a
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Ryc. 8. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i preferencji wedkarzy
stowarzyszonych i niestowarzyszonych, korzystajacych z ustug ekosystemowych o réznym charakterze wobec
ich zaangazowania w wedkarstwo. Objasnienia — postawy i preferencje (wektory niebieskie): Jezioro,
preferencja do towisk jeziorowych; Rzeka, preferencja do towisk rzecznych; Zb_Sztuczne, preferencja do towisk
na sztucznych zbiornikach wodnych; Wedk-Sam, uprawiam wedkarstwo samotnie; Wedk-Rodz, uprawiam
wedkarstwo z rodzing; Wedk-Znaj, uprawiam wedkarstwo ze znajomymi. Charakterystyki zaangazowania
(wektory czerwone): Dystans, odleglo$¢ od najczesciej odwiedzanego towiska; Doswiadczenie, doswiadczenie
w wedkarstwie; Koszty, $rednie roczne wydatki na wedkarstwo; Aktywno$¢, czestotliwo$¢ uprawiania
wedkarstwa. Grupy wedkarzy korzystajacych z ushug ekosystemowych o réznym charakterze z uwzglednieniem

statusu  stowarzyszenia: C/A -  charakter  kulturowy/stowarzyszeni; P/A-  —  charakter
zaopatrzeniowy/stowarzyszeni; M/A — charakter zaopatrzeniowo-kulturowy/stowarzyszeni; C/U — charakter
kulturowy/niestowarzyszeni; P/U — charakter zaopatrzeniowy/niestowarzyszeni; M/U — charakter

zaopatrzeniowo-kulturowy/niestowarzyszeni (Zrodto: Karpinski 2022).
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jednocze$nie wykazywata niewielka aktywnos$¢ rekreacyjna, preferujagc podejmowanie jej w
samotnosci. Analiza redundancyjna umiejscowila wedkarzy stowarzyszonych i
korzystajacych z ustugi o charakterze zaopatrzeniowym w poblizu centralnej cze$ci
przestrzeni porzadkowej dowodzac, ze wskazniki zaangazowania sg najmniej przydatne do
identyfikacji preferencji i1 postaw tej spolecznosci. Natomiast zaopatrzeniowe podtoze
wedkarstwa w grupie niezrzeszonych (4,8% populacji wspotczesnych wedkarzy), bylo
skorelowane dodatnio z wydatkami ponoszonymi na t¢ aktywnos¢ rekreacyjna, a jednocze$nie
najmniej powigzane z pozostalymi wskaznikami zaangazowania oraz najbardziej
niespecyficzne wzgledem analizowanych preferencji 1 postaw.

W obliczu pandemii COVID-19 odnotowano niewielkie réznice w postawach i
preferencjach uczestnikéw wspoOtczesnego wedkarstwa (Tabela 12). Wzgledem okresu
bezposrednio poprzedzajacego wprowadzenie restrykcji 1 ograniczen pandemicznych,
zidentyfikowano statystycznie istotne zmniejszenie preferencji do podejmowania tej formy
aktywnosci rekreacyjnej z rodzing oraz istotny wzrost preferencji do uprawiania wedkarstwa

na towiskach rzecznych.

Tabela 12. Charakterystyka postaw i preferencji uczestnikow wspotczesnego wedkarstwa przed
pandemig COVID-19 (rok 2019, N = 722) oraz podczas pandemii (rok 2021, N = 570) na podstawie
$redniej oceny punktowej 5-cio stopniowej skali Likerta (£SD).

Postawy i preferencje Przed' Podczas
pandemia pandemii
Uwalniam ztowione ryby zgodnie z zasada "no-kill" 3.99+1.19 3.88+1.17
Mozliwos$¢ zatrzymania ztowionych ryb jest dla mnie wazna 2.18+1.34 2.21+1.32
Preferuje towiska jeziorowe 3.91+1.28 3.94+1.25
*Preferuje towiska rzeczne 3.55+1.434 3.79+1.398
Preferuje fowiska na zbiornikach sztucznych 2.48+1.29 2.35+1.38
Uprawiam wedkarstwo samotnie 3.01+1.32 3.11+1.36
*Uprawiam wedkarstwo z rodzing 2.69+1.434 2.44+1.318
Uprawiam wedkarstwo ze znajomymi 3.35+1.33 3.40+1.41

*Warto$ci z ré6znymi indeksami goérnymi (* B) sa istotnie rézne (jednoczynnikowa ANOVA i test post hoc
Tukey’a HSD dla nierdwnych N; df=1290; p < 0,001) (Zrédto: Karpinski 2022).
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5. Dyskusja
5.1. Wspolczesne wedkarstwo i jego aspekty spoleczno-ekonomiczne w

Swietle potrzeb oraz zachowan wedkarzy

Wyniki dysertacji doktorskiej wskazuja, ze gldowna motywacja do uprawiania
wedkarstwa jest we wspotczesnym wedkarstwie potrzeba ucieczki do natury. Potrzeba ta
okazata si¢ najmniej powigzana z czynnikami spoteczno-demograficznymi i ekonomicznymi.
Jej niezmiennie wiodacy charakter potwierdzajg takze dotychczasowe wyniki badan innych
autoréw, w tym Fedlera i Dittona (1992), Schramma i Gerarda (2004) oraz Midwaya 1 in.
(2020). Dowiedziono, ze owa potrzeba zawiera w sobie zarowno przyjemnos$¢ obcowania z
natura, jak 1 ucieczk¢ od presji spolecznej czy problemow osobistych. W niniejszym
doktoracie wykazano, ze inng wazng motywacja we wspotczesnym wedkarstwie jest
ekscytacja w potaczeniu z samorealizacja. Potrzeba ta odzwierciedla pragnienie
doswiadczania emocji zwigzanych ze ztowieniem ryby oraz nabywania wiedzy i doskonalenia
umiejetnosci. Intensywnos$¢ odczuwania potrzeby ekscytacji i samorealizacji jest skorelowana
dodatnio z wydatkami na wedkarstwo oraz z czestotliwos$cig wedkowania, a wigc posrednio z
potrzeba specjalizacji. Jednocze$nie wykazano negatywng korelacje potrzeby ekscytacji i
samorealizacji z niskimi zarobkami oraz krotkim stazem w wedkarstwie. Silna korelacja
wieku ze stazem wedkarskim oznacza, ze potrzeby motywujace do wedkarstwa pojawiajg si¢
juz w mtodym wieku. Jest to zgodne z wynikami badan nad aktywno$cig rekreacyjna w
srodowisku przyrodniczym (FHWAR 2011) i zostato potwierdzone wnioskami Schramma i
Gerarda (2004), ktorzy wykazali, ze pierwsze oznaki zamitowania do wedkarstwa rzadko
uwidaczniaja si¢ wsrdd osob starszych.

Niniejszy doktorat udowadnia, Zze wspotczesne wedkarstwo opiera si¢ takze na
potrzebie wysycania wigzi spotecznych, a jej najwieksza intensywnos¢ przejawiaja kobiety.
Potwierdzaja to badania Henderson 1 Gibson (2013) wskazujace, ze zachowania rekreacyjne 1
wolnoczasowe kobiet sg czgsto realizowane w duchu wzmacniania wigzi rodzinnych i
spotecznych. Cho¢ odsetek kobiet w badanej probie wydaje si¢ niewielki (okoto 8%), to jest
on zgodny ze wskaznikami partycypacji kobiet w wedkarstwie §wiatowym (Floyd i in. 2006;
Reid 2008). W literaturze przedmiotu wskazuje si¢, ze gtowng przyczyng dysproporcji ptci w
spotecznosci wedkarskiej jest zwigzek tej formy aktywnosci z ,,dzika przyroda”, ktora jest
postrzegana jako mniej przyjazna dla kobiet. Wynika to z mniejszego poczucia
bezpieczenstwa osobistego w rekreacji na $wiezym powietrzu, a takze z uwarunkowan

spoteczno-kulturowych (Johnson i in. 2001; McNiel i in. 2012). Dysertacja doktorska
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wskazuje, ze potrzeba wysycania wi¢zi spotecznych byta rowniez bardziej intensywna wsrod
wedkarzy o mniejszych dochodach, krotszym stazu oraz wérdd mniej wyksztalconych. Zatem
w znaczne] mierze odnosi si¢ do miodszej czesci spotecznosci wedkarskiej. Jest to
uzupekieniem wynikow badan Schramm i Gerard (2004). Wykazali oni, ze motyw rodzinny i
spoleczny jest najwazniejszy wsrod wedkarzy, ktorzy posiadajg wiecej czlonkdéw rodziny na
utrzymaniu. Ponadto badania podj¢te w ramach doktoratu udowodnily, ze wspolczesne
wedkarstwo w najmniejszym stopniu opiera si¢ na potrzebie reputacji. Jako czynnik
motywujacy do wedkarstwa, wzglednie najczesciej potrzeba ta uwidacznia si¢ U wedkarzy
mtodych, ale takze wérod wedkarzy zrzeszonych oraz najaktywniejszych.

Niniejszy doktorat wskazuje, ze czynniki i zmienne spoteczno-demograficzne
jedynie w ograniczonym zakresie objasniaja nasilenie potrzeb motywujacych we
wspotczesnym wedkarstwie. Jednoczesnie udowadnia, Ze intensywno$¢ tych potrzeb jest
bardziej powigzana ze wskaznikami zaangazowania w wedkarstwo, a posrednio takze z
preferencjami wedkarzy. Charakterystyka wspotczesnego wedkarstwa opiera si¢ glownie na
potrzebach motywujacych mezczyzn (92%) oraz wedkarzy zrzeszonych (81%). Jednakze, jak
wskazuja Copeland 1 in. (2017), gtowne podtoze motywacyjne w wedkarstwie jest spdjne i
niezalezne od kwestii stowarzyszenia czy plci. Stwierdzili oni, Ze najwazniejsze potrzeby
odnoszg si¢ do relaksu, przebywania na §wiezym powietrzu i ekscytacji podczas lowienia ryb,
co potwierdzaja wyniki niniejszej pracy doktorskiej. Z wyjatkiem gléwnej potrzeby, tj.
ucieczki do natury, wszystkie pozostale zmniejszaja swa intensywno$¢ wraz ze wzrostem
dochoddéw, poziomem wyksztatcenia oraz doswiadczeniem w wedkarstwie. Zatem nasilenie
tych potrzeb zmniejsza si¢ wraz z wiekiem. Wyniki te sg rozwinigciem wnioskow Schramm 1
Gerard (2004) oraz Kaur (2013), ktérzy wykazali, ze intensywno$¢ potrzeb ludzkich zmienia
si¢ wraz z uptywem lat Zycia, cho¢ ich hierarchia nie ulega modyfikacji.

W dysertacji doktorskiej podjeto takze wazny watek motywacji o podlozu
utylitarnym, odnoszacy si¢ do potrzeby o charakterze konsumpcyjnym. Blisko 9%
spotecznosci wedkarzy zadeklarowalo, ze mozliwos¢ zatrzymania ztowionych ryb jest dla
nich bardzo wazna. Zidentyfikowano réwniez grupe wedkarzy, dla ktorych preferencja ta jest
najbardziej charakterystyczna. Sg to wedkarze niezrzeszeni, najmniej aktywni oraz ponoszacy
najmniejsze wydatki na swoje hobby. Stanowig oni lacznie okoto 26% uczestnikow
wspolczesnego wedkarstwa. Wykazano, ze potrzeba uwalniania ztowionych ryb jest
skorelowana pozytywnie z rosngcym zaangazowaniem w wedkarstwo. Jednocze$nie w
niewielkim zakresie objasniaja ja zmienne o charakterze spoteczno-ekonomicznym. Podobne

wyniki uzyskano w badaniach prowadzonych w krajach rozwinigtych, w ktérych wyzej
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wymienione grupy wedkarzy taczone sg z potrzebami konsumpcyjnymi (Schramm 1 Gerard
2004; Ready i in. 2018). Stwierdzono, ze w krajach rozwijajacych si¢ czynnikiem
zwigkszajacym intensywno$¢ potrzeb konsumpcyjnych wséréd wedkarzy w  grupach
spotecznych narazonych na wykluczenie sg niskie dochody (Pulford i in. 2017; Stokes i in.
2020). W niniejszej dysertacji udowodniono, ze potrzeba utylitarna uwidacznia si¢ u
wickszego odsetka kobiet niz me¢zczyzn. Wedlug Schroeder i in. (2006) mniejsze preferencje
kobiet do uwalniania ryb nalezy kojarzy¢ z ich sktonnoscig do poszukiwania w swoim hobby
utylitarnych 1 wymiernych korzysci.

W ramach doktoratu podjeto réwniez badania nad funkcja i rolg wedkarstwa wobec
nowych wyzwan cywilizacyjnych oraz zjawisk spolecznych o zasiegu globalnym. W
samoocenie blisko 64% spotecznosci wedkarskiej podczas pandemii COVID-19 ta forma
aktywnos$ci rekreacyjnej przyczynita si¢ do zmniejszenia odczucia stresu pandemicznego.
Odczucie to byto pozytywnie skorelowane z wysoka czestotliwoscia wedkowania oraz
podejmowaniem tej aktywno$ci w gronie przyjaciél lub rodziny. Giowna przyczyna
pozytywnego wplywu wedkarstwa na redukcje stresu jest postrzeganie wedkowania jako
bezpiecznej aktywnosci. Okolo 94% wedkarzy obawiajacych si¢ zainfekowania wirusem
SARS-CoV-2 nie odczuwalo takich obaw na towisku. Wynika to najprawdopodobniej z
przyczyn obiektywnych, odnoszacych si¢ do utrzymania dystansu spolecznego. Podczas
wedkowania taki dystans jest wrecz naturalny, a czgSciowo takze uregulowany dobrymi
praktykami wsrod wedkarzy (RAPR 2018). Ponadto poczucie bezpieczenstwa wynika z faktu,
ze ta aktywnos¢ jest realizowana na §wiezym powietrzu w otwartej przestrzeni srodowiska
przyrodniczego, co ogranicza transmisj¢ wirusow (Atkinson 1 in. 2009; Midway 1 in. 2021).
Pozytywny wptyw rekreacji na swiezym powietrzu na redukcje stresu zostal opisany na wiele
lat przed wybuchem pandemii (Buchanan 1980; Ho i in. 2003). Natomiast potencjat
wedkarstwa do neutralizacji 1 redukcji stresu psychologicznego dostrzezono juz w pierwszym
okresie pandemii (Midway 1 in. 2021). W rozprawie doktorskiej wykazano, ze cho¢ potrzeba
wysycania wiezi spotecznych nie jest wiodaca motywacja do wedkarstwa, to podczas
pandemii nabrata ona wigkszego znaczenia. Dotyczylo to sfery pozarodzinnych wigzi
spotecznych, natomiast niska preferencja do wedkowania z rodzing podczas pandemii
dodatkowo stracita na sile. Ten wniosek jest rozbiezny z wynikami badan Midway 1 in.
(2021), ktorzy wskazali na zmniejszenie potrzeby wiezi spotecznych podczas pandemii.
Jednak autorzy ci nie badali relacji rodzinnych oraz kontaktow ze znajomymi odrebnie. A
zatem dysertacja doktorska jest uzupetnieniem badan Midway 1 in. (2021) i1 rzuca nowe

Swiatto na ich wyniki.
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5.2. Relacja wedkarstwa z rodzajem wod w przestrzeni geograficznej

oraz pozytkami wod

Preferencje wedkarskie implikuja réznorodno$¢ zachowan w  $rodowisku
geograficznym, a te w szerokim zakresie oddziatuja na naturalne skfadniki przyrody
ozywionej 1 nieozywionej. Dotyczy to gldéwnie ekosysteméw wodnych oraz ich pozytkow,
czyli ryb. Preferencje wedkarskie przejawiajag sie¢ w wyborze miejsc podejmowania
aktywnos$ci rekreacyjnej oraz specjalizacji potowowej. Zachowania te, zgodnie z teorig
specjalizacji rekreacyjnej, sa miarg intensywno$ci zaangazowania. Mogg réwniez stuzy¢ do
identyfikacji r6znic miedzy uczestnikami wielu form aktywnosci w zakresie ich preferencji,
motywacji 1 postaw, co znajduje odzwierciedlenie w uzywanym sprzecie oraz umiej¢tnosciach
(Bryan 1977; 2000). Zatem specjalizacjc w wedkarstwie nalezy traktowaé jako
ukierunkowanie zachowan, postgp w umiejetnosciach oraz wzrost zaangazowania, na co
wskazuja wyniki niniejszej dysertacji oraz prace innych autorow (Ditton 1 in. 1992; Scott 1
Shafer 2001). Bioragc pod uwage, ze powyzsze czynniki s3 zwigzane z potrzeba
samorealizacji, to doktorat wskazuje rowniez na korelacje owej potrzeby ze specjalizacjag w
wedkarstwie. Trzech na czterech wedkarzy wykazuje specjalizacj¢ oparta na towieniu
okreslonych grup ryb, w tym 38,4% preferuje gatunki niedrapiezne, a 35,1% gatunki
drapiezne. Pozostala czg$¢ spotecznosci wedkarskiej nie przejawia zachowan
specjalizacyjnych. Najbardziej istotne w wyjasnianiu preferencji specjalizacyjnych we
wspolczesnym wedkarstwie okazaty sie: wyksztalcenie, do§wiadczenie oraz czestotliwosé
podejmowanej aktywnosci. Wedkarzy wyspecjalizowanych cechuje duza aktywno$¢ i
ponoszenie wigkszych kosztow oraz duzy staz w wedkarstwie. Powigzanie specjalizacji z
potrzebami motywacyjnymi wskazuje na wigksze nasilenie potrzeb: reputacji, wysycania
wiezi spotecznych oraz ekscytacji 1 samorealizacji wsrod wedkarzy preferujgcych ryby
niedrapiezne. Arlinghaus 1 Mehner (2003; 2004) w podobny sposob scharakteryzowali
wedkarzy towiacych karpie (jeden z najpowszechniejszych gatunkéw niedrapieznych w
wodach $rodladowych). Wyniki niniejszego doktoratu wskazujg ponadto, ze kobiety znacznie
czesciej preferujg potowy ryb niedrapieznych. Wpisuje si¢ to w poszukiwanie przez kobiety
bezpieczniejszych form rekreacji w naturalnym $rodowisku (Johnson i in. 2001; McNiel i in.
2012), a ryby niedrapiezne zwykle sa fowione metodami mniej dynamicznymi i bez uzycia
todzi.

Relacja wedkarstwa z przestrzenig geograficzng w sposob oczywisty opiera si¢ na

lokowaniu tej formy aktywno$ci w $srodowisku przyrodniczym i w réznych typach waod.
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Niniejsze badania wskazuja, ze okoto 2/3 wedkarzy, niezaleznie od grupy specjalizacyjne;,
preferuje podejmowanie aktywno$ci rekreacyjnej w jeziorach. Wsréd wedkarzy
specjalizujacych si¢ w potowach ryb niedrapieznych wyboru jeziora dokonuje az 72,1%.
Natomiast wedkarstwo ukierunkowane na potowy ryb drapieznych wigze si¢ z
podejmowaniem aktywnosci rekreacyjnej rownie czgsto w jeziorach, jak i w rzekach.

Identyfikacja skali zachowan specjalizacyjnych wspotczesnych wedkarzy jest
kluczem do analizy rzeczywistych i potencjalnych skutkow $rodowiskowych wedkarstwa.
Cechg charakterystyczng wigkszosci metod potowu ryb niedrapieznych jest stosowanie zanet
(Arlinghaus i Mehner 2003). Konsensus naukowy wskazuje, ze zang¢canic ma negatywny
wplyw na §rodowisko, cho¢ nie jest kluczowe dla zwigkszenia skutecznosci potowow (Niesar
I in. 2004; Arlinghaus i Niesar 2005; Amaral i in. 2013; Czerniejewski i Brysiewicz 2018;
Mehner i in. 2018). Masowy charakter tego zjawiska przyczynia si¢ do pogorszenia jakosci
wody 1 przyspieszenia procesOw eutrofizacyjnych (uzyzniania wod), zwlaszcza w jeziorach
(Nesaratnam 2023). Wyniki niniejszego doktoratu wskazuja, ze stosowanie zanet wcigz jest
bardzo popularne zaréwno w grupie wedkarzy wyspecjalizowanych w polowach ryb
niedrapieznych, jak 1 wsrod wedkarzy nie przejawiajacych zachowan specjalizacyjnych.
Wiedza o preferowaniu towisk jeziorowych przez pierwsza z wymienionych grup pozwala
wnioskowac¢ o skali negatywnego oddziatywania wspotczesnego wedkarstwa na ekosystemy
jezior. Z drugiej strony drastyczne ograniczenie stosowania zangt z pewnoscig byloby
bolesne, zarowno dla podmiotéw gospodarczych branzy wedkarskiej, jak 1 wedkarzy
uzalezniajacych swoj sukces od uzycia zangty, nawet w niewielkich ilo$ciach.

Specjalizacja w potowach ryb drapieznych wigze si¢ z uzyciem metod opartych na
wykorzystywaniu przynet sztucznych z tworzyw syntetycznych, ktorych wplyw na
srodowisko nie jest jednoznaczny. Wedlug Raison i in. (2014) sg to w wigkszo$ci materiaty
trudno biodegradowalne. W przypadku zerwania zestawu potowowego przyczyniaja si¢ do
zanieczyszczenia Srodowiska. Ten problem jednak moze by¢ redukowany poprzez
doskonalenie technik potowowych podczas rozwijania specjalizacji (Pander 1 in. 2022).
Jednoczesnie udowodniono, ze takie odpowiednio dobrane przynety ograniczaja $miertelnos¢
u ryb oraz zmniejszaja prawdopodobienstwo wylawiania osobnikow ponizej wymiaru
ochronnego (Cooke i1 in. 2003; Lewin i in. 2006; Weltersbach i in. 2019). Wyniki badan
podjetych w ramach doktoratu wskazuja takze, ze wedkarze z tej grupy specjalizacyjnej
charakteryzujg si¢ czestym uzywaniem todzi. Stanowig zatem uzupelnienie wnioskow
wynikajacych z badan Beardmore'a 1 in. (2011). Autorzy ci stwierdzili, ze specjalizacja w

wedkarstwie przejawia si¢ m.in. uzywaniem jednostek plywajacych jednocze$nie nie
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uscislajac, ze jakiej grupy specjalizacyjnej ten wniosek gtownie dotyczy. Korzystanie z todzi
ma szerokie spektrum oddziatywan na ekosystemy wodne ze wskazaniem na negatywny
wplyw o réznej skali (Liddle i Scorgie 1980; Graham i Cooke 2008; Whitfield i Becker 2014;
Burgin 2017; Maxwell i in. 2018).

W niniejszej dysertacji doktorskiej zidentyfikowana cz¢$¢ spotecznosci wedkarzy nie
przejawiajacych zachowan specjalizacyjnych jest obecna w kazdym obszarze potencjalnie
negatywnego oddziatywania na przestrzen geograficzng i $rodowisko wodne, co jest
potwierdzeniem ogolnych zatozen teorii specjalizacji rekreacyjnej (Bryan 1977; 2000). We
wspotczesnym wedkarstwie grupa ta jest identyfikowana z uzywaniem sztucznych przynet,
stosowaniem zangt, uzytkowaniem todzi, a takze z wykorzystaniem zywej ryby jako przynety.
Ta ostatnia technika potowowa, cho¢ aktualnie dotyczy jedynie 9,5% niewyspecjalizowanych
wedkarzy, ma negatywne implikacje etyczne oraz $rodowiskowe, wplywajac na
rozprzestrzenianie chorob, inwazyjnych gatunkéw ryb i ograniczajac biordznorodnos¢ (De
Lafontaine i Costan 2002; Dextrase i Mandrak 2006; Strayer 2010).

Jednym 2z kluczowych probleméw, odzwierciedlajacych charakter relacji
wspotczesnego wedkarstwa ze Srodowiskiem przyrodniczym, jest postepowanie ze
ztowionymi rybami. Wynika to z faktu, ze moze realizowaé¢ motyw konsumpcyjny, bedacy
zaprzeczeniem zarOwno podstawowych pryncypiow etycznego wedkarstwa rekreacyjnego
(EAA 2004; EIFAC 2008), jak i teorii specjalizacji rekreacyjnej Bryana (1977; 2000). WyniKi
niniejszej dysertacji wskazuja, ze w grupie nie przejawiajacej zachowan specjalizacyjnych
jest najwyzszy odsetek wedkarzy deklarujacych potrzebg zatrzymania ztowionych ryb (45%)
oraz znaczny odsetek niemajacych jednoznacznej opinii w tej kwestii (31%). Podobne
preferencje wsrod niewyspecjalizowanych wedkarzy stodkowodnych blisko pot wieku temu
zidentyfikowali Bryan (1977) oraz Chipman i1 Helfrich (1988), co $wiadczy o wzglednej
stato$ci takich postaw.

W doktoracie wykazano, ze najwigksza akceptacjg dla modelu towiska opartego na
koncepcji uwalniania ztowionej zdobyczy cechuje si¢ grupa wyspecjalizowana w potowach
ryb niedrapieznych (72%), nie wykazujac przy tym statystycznego zrdéznicowania wzgledem
grupy wyspecjalizowanej w potowach drapieznikéw (69%). Jedna z przyczyn takich postaw
moze by¢ wigksza $wiadomo$¢ S$rodowiskowych nastgpstw uszczuplania zasobow
naturalnych wsréd wedkarzy wyspecjalizowanych, co wykazano w innych badaniach (Bryan
1977; Salz i Loomis 2005; Gray i in. 2015). Pelng akceptacj¢ dla takich zachowan
stwierdzono migdzy innymi wérdd lowcdéw rekordowych okazow ryb niedrapieznych, ktorzy

jednoczesnie bardzo czgsto korzystaja z lowisk nakazujacych uwalnianie zdobyczy
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(Arlinghaus 1 Mehner 2003, 2004; Arlinghaus 2007). Wedtug Beardmore’a i in. (2011)
wedkarze poszukujacy rekordowych okazéw ryb naleza do najbardziej wyspecjalizowanych.
W doktoracie wykazano, ze aktualnie ponad 66% spotecznosci wedkarzy w petni akceptuje
zasade uwalniania ryb przy jednoczesnym odrzuceniu mozliwosci ich zatrzymania jako
potrzeby priorytetowej. Zatem w ujeciu historycznym pozytywny stosunek do uwalniania ryb
ma trend wzrostowy. Trend 0w jest charakterystyczny dla wspotczesnego wedkarstwa, gdyz w
roku 1981 zidentyfikowany odsetek takich postaw dotyczyt 34% spolecznosci wedkarzy, a w
1999 roku wynosit 59% (Cooke i Cowx 2004; Bartholomew i Bohnsack 2005). Jednak
dynamika tego pozytywnego trendu w wielu zakatkach §wiata jest zr6znicowana. Decyduje o
tym szereg czynnikdéw, w tym: kulturowych, prawnych i ekonomicznych (Aas i in. 2002;
Lyman 2002; Policansky 2002), za§ akceptacja dla uwalniania ryby nie jest jednoznaczna z
brakiem potrzeby zatrzymania przynajmniej czesci z nich.

Uwalnianie lub zatrzymywanie zlowionej ryby moze by¢ suwerenng decyzja
wedkarza lub wynikaé bezposrednio z zasad okreslonych w warunkach zakupu licencji oraz w
regulaminie kazdego lowiska. W niektorych przypadkach decyduja o tym krajowe i
regionalne regulacje prawne, wynikajace z przepisOw o ochronie gatunkowej zwierzat i
ochronie zasobow naturalnych, gtownie ryb, a takze odnoszacych si¢ do ich dobrostanu
(Arlinghaus 2007; Arlinghaus 1 in. 2007; Michel 1 Kayasseh 2011, Karpinski 2017). Kazda z
tych regulacji potencjalnie moze wptywaé na poziom satysfakcji czerpany ze wspodlczesnego
wedkarstwa, a w rzeczywisto$ci ma okreslone konsekwencje spoteczne i gospodarcze. W
badaniach nad wptywem wedkarstwa na §rodowisko oraz jego zasoby, czesto podnoszony jest
argument oddzialywania negatywnego, nawigzujacy do zidentyfikowanych wskaznikéw
popotowowej $miertelnosci uwalnianych ryb. Wskazniki te zaleza od wielu czynnikow, w
tym: metody i techniki wedkowania, umiej¢tnosci wedkarza, czasu ekspozycji ryby na
warunki zewngetrzne, rodzaju uzytego sprzetu oraz od potawianego gatunku, a wigc w duzej
mierze odnoszg si¢ do zachowan specjalizacyjnych (Policansky 2002; Cooke i1 Suski 2005;
Arlinghaus 1 in. 2007). Wyniki dotychczasowych badan dowodza, ze przecigtna
przezywalno$¢ uwalnianych ryb wynosi ok. 82-84%, za$§ median¢ ich $miertelnosci okresla
si¢ na poziomie 8-11% (Muoneke i Childress 1994; Bartholomew i Bohnsack 2005; Hiihn i
Arlinghaus 2011; Weltersbach i Strehlow 2013; Funge-Smith 2018; Lewin i in. 2018). Zatem
obligatoryjny nakaz uwalniania wszystkich ryb moze przyczyni¢ si¢ do ochrony zasobow,
zwlaszcza przy udziale wedkarzy wyspecjalizowanych, ale nie rozwigze w pelni problemu
Smiertelnosci popotowowej 1 potencjalnych zmian wzordw zachowan ryb, ktore przezyly

spotkanie z we¢dkarzem. Gospodarowanie zasobami naturalnymi powinno zatem dazy¢ do
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popularyzacji uwalniania ryb cennych ekologicznie, w tym np. drapieznych, rzadkich czy
samic w trakcie tarta oraz zatrzymywania (eliminowania) gatunkoéw inwazyjnych i
wspierajacych procesy eutrofizacyjne. Taka koncepcja gospodarowania zasobami naturalnymi
sprzyja maksymalizacji zyskow spotecznych, gospodarczych i srodowiskowych, ptynacych ze
wspotczesnego wedkarstwa. Jest to powod, dla ktorego konsensus polityczno-srodowiskowy
nie zakazuje tej formy aktywnos$ci rekreacyjnej, a jedynie ogranicza negatywne
oddzialywanie wedkarstwa na §rodowisko (Policansky 2002).

Niniejsze badania wskazujg, ze struktura spoteczno-demograficzna roznicuje
zachowania wedkarzy w zakresie ich preferencji do uwalniania ryb. Osoby najstarsze
przejawiaja postawy najbardziej neutralne. Wyniki badan demograficznych w Kanadzie
dowodza, ze jedng z cech wspodtczesnego wedkarstwa jest rosngcy udzial starszych grup
wiekowych wsrdd uczestnikow tej formy aktywnosci rekreacyjnej (Fisheries and Oceans
Canada 2012). W latach 2005-2010 odsetek wedkarzy w wieku co najmniej 65 lat wzrost tam
z 6% do 11% przy jednoczesnym przyroscie liczebnosci ich populacji jedynie o 1%. Ponadto
odsetek wedkarzy w wieku 45-64 lata byt juz wtedy dwukrotnie wickszy niz udziat tej grupy
wiekowej w calej zbiorowosci statystycznej (Fisheries and Oceans Canada 2012). W
niniejszych badaniach rowniez stwierdzono wzrost $redniego wieku wedkarzy pomigdzy
badaniami z roku 2019 a 2021. Zatem bioragc pod uwage postep procesu starzenia si¢
spoleczenstw w krajach cywilizacyjnie rozwinietych oraz zidentyfikowane zjawisko ubozenia
0sob starszych (Chlon-Dominczak i in. 2014), te neutralne postawy najstarszych wedkarzy,
wzgledem uwalniania ryb, w nieodleglej przyszlosci moga nabiera¢ coraz wigkszego
znaczenia 1 stanowi¢ zagrozenie dla pozytkéw waod.

Natezenie 1 charakter presji na zasoby naturalne mogg ulega¢ zmianie pod wptywem
réznych zjawisk spotecznych o zasiegu globalnym, czego przykladem byta pandemia
COVID-19. Cho¢ niniejsza dysertacja wskazuje, ze nie doszto wowczas do zwigkszenia
ogolnej presji wedkarskiej, to wnioski ptyngce z wynikdw innych badan, dotyczacych m.in.
wzrostu znaczenia motywu konsumpcyjnego w wedkarstwie, sg niejednoznaczne. Podczas
pandemii spolecznosci ubogie jako pierwsze zaczgly realizowaé¢ motyw konsumpcyjno-
zaopatrzeniowy (Stokes i in. 2020; Mendiratta i in. 2021; Midway i in. 2021). Zatem kluczem
do wyjasnienia tej kwestii jest najprawdopodobniej stopien zamozno$ci spoteczenstw w
roznych regionach $§wiata, a takze wielko$¢ przeptywow socjalnych podczas kryzysu
pandemicznego, co powinno stanowi¢ wskazowke do przyszlych dziatan w kierunku ochrony
zasobow naturalnych. Jednocze$nie wyniki niniejszej dysertacji dowodza, ze podczas

pandemii wigksza aktywnos$cia rekreacyjna charakteryzowali si¢ wedkarze z mniejszym
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stazem oraz najmlodsze grupy wiekowe. Potwierdza to wysoka korelacje wieku z
doswiadczeniem w wedkarstwie oraz dowodzi realnej negatywnej konsekwencji okresu
pandemii, gdyz jak wskazuja Pinder i in. (2020) wedkarze najmtodsi i niedo$wiadczeni moga
mie¢ najbardziej szkodliwy wplyw na naturalne pozytki woéd co wskazuje rowniez na
potrzebe edukacji, zwlaszcza wsrod poczatkujacych wedkarzy. Jednakze aktualnie nie ma
pewnosci na ile zjawiska wywotane pandemig mialy charakter jedynie przejSciowy oraz w
jakim stopniu utrwality w ludzkiej $wiadomosci i wplynely na obraz wspotczesnego

wedkarstwa w skali globalne;.
5.3. Wedkarstwo wobec koncepcji ustug ekosystemowych

Wyniki doktoratu wskazuja na dwoisty charakter uslug ekosystemowych, z ktorych
korzysta wspotczesne wedkarstwo. Kryterium ustugi koncowej wskazuje zar6wno na
charakter zaopatrzeniowy, w ktorym ryba jest dobrem materialnym i przedmiotem
konsumpcji jak i charakter kulturowy, w ktorym dobrem glownym jest rekreacja w
srodowisku przyrodniczym i ptynace z niej korzy$ci niematerialne a ryby sg jedynie $srodkiem
do zaspokojenia szerokiego zakresu potrzeb o podiozu psychogenicznym, wykazanych w
niniejszej dysertacji doktorskiej jak i innych opracowaniach (m.in.: Manfredo i in. 1996;
Schramm i Gerard 2004). OdpowiedZz na pytanie, czy wedkarstwo jest kulturowsg czy
zaopatrzeniowg ES nie moze brzmie¢ wigc jednoznacznie. Takie podejScie zaweza zakres
opracowan i rozmywa ich wyniki nie zblizajac nas do holistycznego poznania oddzialywania
wedkarstwa na gospodarke, spoleczenstwo i srodowisko.

W S$wietle uzyskanych wynikéw kulturowa ustuga ekosystemowa jest bazg dla
aktywnosci 68,5% wszystkich uczestnikow wspotczesnego wedkarstwa. To przemawia za
koniecznoscia glebszego poznania i uwzglednienia kluczowych mechanizméw korzystania z
kulturowych ustug ekosystemow wodnych w procesie optymalizacji zarzadzania zasobami
naturalnymi, na co wskazujg m.in. Winfield 2016; Liu 1 in. 2019, a takze Jobsvogt 1 in. 2014.
Doktorat dowodzi, ze wedkarstwo oparte na kulturowej ustudze ekosystemow wodnych jest
domeng wedkarzy podejmujacych aktywnos¢ rekreacyjng w towarzystwie znajomych (51,8%)
oraz pozytywnie ustosunkowanych do stowarzyszania si¢ (84,3%). Zatem przynalezno$¢ do
organizacji lub klubu wedkarskiego jest czynnikiem pozytywnie sprzgzonym z kulturowym
charakterem ustug ekosystemowych. Kwestia zrzeszenia spotkata si¢ juz z pewnym
zainteresowaniem badaczy (Schramm i Gerard 2004; Gupta i in. 2016; Copeland i in. 2017),
jednakze nie w kontek$cie ushug ekosystemowych. Zgodnie z obecnym stanem wiedzy

wedkarze zrzeszeni sg bardziej zaangazowani 1 ponoszg wigksze koszty swojej aktywnosci.
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Sa réwniez bardziej sktonni do samorozwoju 1 edukacji, a potrzeba konsumpcji ryb jest wsrod
nich mniej obecna (Schramm i Gerard 2004; Arlinghaus i in. 2007; Oh i Ditton 2008;
Copeland i in. 2017). Z tego wynika, ze cechuja si¢ sklonnosciag do podejmowania zachowan
specjalizacyjnych, a tym samym ich potencjalnie negatywne oddzialywanie na srodowisko
przyrodnicze jest mniejsze. Nalezy przy tym zaznaczy¢, ze kwestia zrzeszania si¢
spotecznosci wedkarzy ma swoje uwarunkowania geopolityczne, kulturowe oraz prawne
(Copeland i in. 2017). Ponadto dynamika tego zjawiska i jego oddziatywanie na zasoby
srodowiska przyrodniczego moga ulega¢ zmianie wraz z rozwojem turystyki wedkarskiej,
gdyz tury$ci, dla ktorych wedkarstwo jest czynnikiem motywujacym do wyjazdow
zagranicznych w wigkszo$ci nie wykazuja sklonnosci do zrzeszania si¢ (Inland Fisheries
Ireland 2013). Z badan Schramm i Gerard (2004) wynika, ze w $rodowisku niezrzeszonych
wedkarzy zidentyfikowano wigksze potrzeby o charakterze zaopatrzeniowym, a grupa ta jest
jednocze$nie mniej zdecydowana i mniej przewidywalna w swoich wyborach 1 preferencjach,
co potwierdzaja wyniki doktoratu.

W  niniejszych badaniach zidentyfikowano rowniez spotecznos¢ wedkarzy
korzystajacych z ustugi ekosystemowej o charakterze zaopatrzeniowym oraz zaopatrzeniowo-
kulturowym. Lacznie stanowig oni 31,5% uczestnikéw wspotczesnego wedkarstwa, z czego
15,6% korzysta glownie z uslugi zaopatrzeniowej. W tej spolecznosci odsetek kobiet jest
wzglednie wigkszy, a zatem ich udzial w wedkarstwie w mniejszym stopniu jest oparty na
kulturowej ustludze ekosystemowej. Mozna to wyjasni¢ wigkszym nasileniem
zidentyfikowanych i wskazanych wczesniej potrzeb utylitarnych u kobiet (Schroeder i in.
2006). Badania podjete w ramach doktoratu wykazaty rowniez, ze wedkarstwo bazujace na
usludze zaopatrzeniowej wzglednie czg$ciej, niz w przypadku grupy kulturowej, jest
powiazane z podejmowaniem aktywnosci rekreacyjnej z rodzing (49,8%), badz tez w
samotnosci (42,3%). W przeciwienstwie do wedkarstwa opartego na ustudze kulturowej,
zdecydowanie rzadziej shuzy wysycaniu pozarodzinnych wiezi spotecznych. Wyjasnienie
takich postaw wymaga siggniecia do szerokich badan interdyscyplinarnych, odwotujacych si¢
do teorii norm spotecznych. Teoria ta opiera si¢ na twierdzeniu, ze jednostki blednie
postrzegaja postawy i zachowania innych ludzi jako gorsze od wiasnych, co jest nazywane
"pluralistyczng ignorancja" (Grasmick i Green 1980; Berkowitz 2005). W §wietle badan Bova
11n. (2017), uczestnicy wspotczesnego wedkarstwa mogg przejawiac tego typu postawy, zas
ich nasilenie moze by¢ sprzezone dodatnio z rosngcym dystansem spolecznym pomiedzy
ludZmi 1 skutkowaé wyznaczaniem pewnych norm zachowan. Nalezy zatem wnioskowac¢, ze

rola czynnika pozarodzinnych wigzi spotecznych jest we wspolczesnym wedkarstwie nie do
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przecenienia 1 dzigki niemu spotecznos¢ wedkarska dysponuje wewnetrznym potencjatem
generowania dobrych praktyk i podejmowania postaw prosrodowiskowych, kontrolujac przy
tym zachowania watpliwe etycznie.

Wyniki doktoratu dowodza, ze w postglacjalnej przestrzeni geograficznej
wedkarstwo oparte jest gldéwnie na ustugach ekosystemow jeziorowych. Naturalne zbiorniki
polodowcowe sa najczestszym 1 preferowanym $rodowiskiem korzystania z ustug o
charakterze kulturowym, zaopatrzeniowym oraz mieszanym. Rzeki natomiast sg najczesciej
wybierane przez wedkarzy bazujacych na ustudze kulturowej. Zbiorniki pochodzenia
antropogenicznego cieszg si¢ najmniejszg popularnoscig, przy czym s3a one wzglednie
najczesciej preferowane przez spoleczno$¢ korzystajaca z  kulturowych ustug
ekosystemowych (blisko 22%). To dowodzi, ze dla czesci spotecznosci wedkarskiej sztuczne
zbiorniki moga by¢ przestrzenia zaspokajajaca wigkszo$¢ potrzeb motywujacych do
wedkarstwa. Wyniki te posrednio moga przektadaé sie na intensywno$¢ i charakter presji na
poszczegblne ekosystemy wodne oraz ich pozytki. Z racji naturalnych uwarunkowan
geologicznych jeziora polodowcowe sg charakterystyczne dla kilku regiondw geograficznych
potkuli péinocnej (Marks 2012). Natomiast rzeki, a cz¢§ciowo takze zbiorniki pochodzenia
antropogenicznego, sg rozmieszczone na calym $wiecie wzglednie rOwnomiernie, cho¢ te
ostatnie zwykle nie stanowig duzego areatu waod (Dill 1993; Meybeck 1995; Sobolewski 1 in.
2014). Nalezy jednak podkresli¢, ze wykazane preferencje wyboru przestrzeni dla rekreacji
wedkarskiej moga odbiega¢ od rzeczywistego natg¢zenia presji wyrazonego sumarycznym
czasem podejmowania tej aktywno$ci. W literaturze wskazuje si¢, ze faktyczny czas
aktywnos$ci moze odbiega¢ od tego deklarowanego, a wielkos$¢ tej roznicy zwigksza si¢ wraz
z uptywem czasu pomigdzy czynnoscig towienia a jej deklarowaniem (Tarrant i in. 1993;

McCormick i in. 2013).
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6. Podsumowanie

Wspoéiczesne wedkarstwo jest zjawiskiem spolecznym o zasiegu globalnym,
osadzonym w przestrzeni ekonomicznej i bazujacym na kapitale przyrodniczym. Jako jedna z
najpopularniejszych form aktywno$ci rekreacyjnej, jest realizowana w oparciu o
rozbudowany system motywacyjny 1 korzysta z ustug ekosystemowych zaro6wno o
charakterze kulturowym, jak i zaopatrzeniowym. Gléwnym czynnikiem motywujagcym we
wspotczesnym wedkarstwie jest potrzeba obcowania z naturg. Potrzeba ta jest wzglednie stata
w czasie 1 odporna na nieprzewidziane zdarzenia o zasiggu globalnym, jak na przyktad
pandemia. Waznymi potrzebami sg dla wedkarzy rowniez ekscytacja i samorealizacja oraz
wysycanie wiezi spolecznych. Ta ostatnia potrzeba nabrala wigkszego znaczenia podczas
pandemii i okazala si¢ by¢ wazniejsza dla kobiet, oséb mtodszych oraz zrzeszajacych sie w
organizacjach czy klubach.

Wplyw pandemicznej antropopauzy na wedkarstwo jest niejednoznaczny i odmienny
w réznych regionach $wiata oraz uzalezniony od zastosowanych tam $rodkéw zaradczych
(restrykcji pandemicznych i przeptywow socjalnych), ogdlnej zamoznosci spoteczenstwa, a
takze czynnika kulturowego. W spotecznosciach o niskich dochodach moze przyczynié si¢ to
do zwigkszenia presji na zasoby. Redukcja stresu pandemicznego poprzez aktywnos¢ w
wedkarstwie wystepowata u wiekszosci uczestnikéw, zwlaszcza wsrdod doswiadczonych i
zaangazowanych wedkarzy, uprawiajacych swoje hobby w towarzystwie znajomych. Zatem w
obliczu potencjalnego kryzysu cywilizacyjnego wspodiczesne wedkarstwo nalezy postrzegad
jako zjawisko o pozytywnym wptywie na dobrostan cztowieka.

We wspotczesnym wedkarstwie wyraznie zarysowujg si¢ tendencje zachowan
specjalizacyjnych. Wraz ze specjalizacja, poparta rozwijaniem umiejetnosci i stosowaniem
zaawansowanego technologicznie sprzetu, wedkarstwo ogranicza swoj negatywny wplyw na
zasoby srodowiska przyrodniczego, co znajduje swoje potwierdzenie w zalozeniach teorii
specjalizacji rekreacyjnej. Generalnie preferencje do uwalniania ryb i ochrony zasobow staja
si¢ powszechniejsze wraz z rozwojem cywilizacyjnym oraz rosngcym poziomem edukacji
ekologicznej 1 zwigkszeniem $wiadomosci uczestnikow wspotczesnego wedkarstwa. Tym
niemniej odmienne sklonnosci sg czesciej identyfikowane 1 bardziej charakterystyczne dla
kobiet oraz tej czgsci spotecznosci wedkarskiej, ktora w mniejszym stopniu motywowana jest
potrzeba wysycania wigzi spotecznych oraz ekscytacji i samorealizacji.

Wspotczesne wedkarstwo $rodladowe korzysta glownie z ustug ekosystemow

jeziorowych niezaleznie od ich charakteru. Wigkszos¢ uczestnikow tej formy aktywnosci
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rekreacyjnej jest krytyczna w ocenie stanu $srodowiska wodnego 1 jakosci towisk. Aktualnie
wptyw wedkarstwa na lokalng i globalng gospodarke jest niezaprzeczalny i stale rosnie.
Uwidacznia si¢ on w wymiarze spoteczno-ekonomicznym, tj. w zasobach pieni¢znych,
ptynacych ze sprzedazy sprzetu i licencji polowowych, a takze w zatrudnieniu. Rozwoj
infrastruktury 1 potencjatu gospodarczego regiondow geograficznych zasobnych w wody
srédladowe moze ten niebagatelny wptyw wedkarstwa na zycie lokalnych spotecznos$ci
jeszcze zwigkszaé. Cata spoteczno$¢ wedkarska wykazywala wydatki przecigtnie na poziomie
okoto 3% dochodéw rocznych, za$ okoto 12% tej spolecznosci deklarowalo wydatki na
poziomie przekraczajagcym 10% swoich zarobkéw. Zatem rynek wedkarski w samej tylko
Polsce aktualnie jest wart przynajmniej 4-5 mld z}, co czyni go bardzo lukratywnym I

atrakcyjnym zaréwno dla szeroko pojetej przedsigbiorczosci jak i decydentdéw politycznych
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/. Najwazniejsze wnioski poznawcze

Wspoétczesne wedkarstwo jest silnie umotywowane oraz nacechowane potrzeba ludzi do
obcowania z naturg i1 ucieczka od codzienno$ci. Owa potrzeba jest niezmienna w czasie 1
przestrzeni, niezalezna od statusu spoleczno-ekonomicznego oraz zaangazowania w
wedkarstwo 1 jako jedyna nie stabnie wraz z wiekiem. Natomiast pozostale
zidentyfikowane potrzeby, tj. pragnienie ekscytacji i samorealizacji, wysycanie wi¢zi
spotecznych, a takze okreSlenie reputacji spolecznej, charakteryzuja si¢ znacznym
zrdznicowaniem odczucia intensywnos$ci. Potrzeby motywacyjne i preferencje wedkarzy
w wigkszym stopniu sg wyjasniane przez wskazniki zaangazowania niz czynniki
spoteczno-ekonomiczne i demograficzne.

Wedkarstwo aktualnie coraz rzadziej motywowane jest potrzeba utylitarno-
konsumpcyjng i w wymiarze historycznym jej znaczenie maleje. Najmniej sktonnosci do
uwalniania zlowionych ryb przejawiaja wedkarki oraz grupy wedkarzy o mniejszym
natezeniu potrzeb ekscytacji i samorealizacji oraz wysycania wi¢zi spotecznych, a takze
niewyspecjalizowanych 1 o nizszych dochodach oraz wydatkach.

Relacja wedkarstwa ze $rodowiskiem przyrodniczym jest uzalezniona od zachowan
specjalizacyjnych 1 preferencji potowowych wedkarzy, zas te w niewielkim zakresie sg
determinowane czynnikami socjoekonomicznymi i demograficznymi. Specjalizacji
wedkarskiej towarzyszy wysoka aktywno$¢ oraz duze doswiadczenie wedkarzy. Brak
specjalizacji w najwigkszym stopniu jest powigzany z szeroko pojetym negatywnym
oddziatywaniem wedkarstwa na srodowisko przyrodnicze 1 ekosystemy wodne.

W postglacjalnej przestrzeni geograficznej wedkarstwo korzysta glownie z zasobow
jezior. Jednocze$nie specjalizacja w towieniu ryb drapieznych charakteryzuje t¢ czgsé
spoteczno$ci wedkarskiej, ktora przejawia najmniejsze przywigzanie do jednego towiska,
a rzeki postrzega jako towiska rownie atrakcyjne co jeziora.

Gtownym czynnikiem pozycjonowania wedkarstwa w koncepcji ustug ekosystemowych
jest stosunek wedkarza do jego trofeum jako ustugi koncowej, wyrazony nasileniem
potrzeby zatrzymania zlowionej ryby wzgledem preferencji do jej uwolnienia.
Wedkarstwo, korzystajace z ustugi ekosystemowej o charakterze kulturowym, nalezy
kojarzy¢ z postawami 1 preferencjami przynajmniej 2/3 spotecznosci wedkarzy.
Wedkarstwo oparte na ustudze kulturowej jest charakterystyczne dla spotecznosci

meskiej gtownie w miodym 1 $rednim wieku oraz wedkarzy o zidentyfikowanych
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potrzebach zrzeszania si¢ 1 wysycania pozarodzinnych wigzi spotecznych, a takze
preferujacych aktywno$¢ rekreacyjng w §rodowisku jezior.

Pandemia COVID-19, jako jedno z nowych wyzwan cywilizacyjnych, uwypuklita
pozytywny wplyw wspotczesnego wedkarstwa na odczucie redukcji stresu, co mozna
wigza¢ ze zidentyfikowana wczesniej potrzebg ucieczki od codzienno$ci. Dotyczy to
zwlaszcza tej czgsci spotecznosci wedkarskiej, ktora realizuje nasilong potrzebe
wysycania pozarodzinnych wiezi spotecznych. Podczas pandemii nie odnotowano

istotnych zmian w preferencjach 1 zachowaniach wedkarzy.
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8. Whnioski aplikacyjne

Opublikowane wyniki badan, ktore wchodza w sktad rozprawy doktorskiej, zawieraja
szereg wskazéwek co do mozliwosci oraz kierunkdw zarzadzania wspotczesnym
wedkarstwem 1 organizacji towisk, jednakze bez ich warto$ciowania. Ocena oplacalnosci
kazdego rozwigzania i mozliwosci jego wdrozenia powinna opiera¢ si¢ na analizie mikro- i
makrootoczenia rynkowego. Zgodnie z koncepcjg zrownowazonego korzystania z zasobow,
ostateczny wybor powinien by¢ bezpieczny dla $srodowiska, zgodny z oczekiwaniami
spotecznymi oraz uzasadniony ekonomicznie. Lekcewazenie tych zasad moze spowodowaé
skutki odwrotne do zamierzonych. Dlatego istnieje konieczno$¢ tworzenia planow
zarzadzania lowiskami 1 regulamindéw ich uzytkowania, a takze aktéw prawnych, ktore
promuja zréwnowazone praktyki wedkarskie 1 edukacje ekologiczng, wspieraja lokalng
gospodarke oraz zwigkszaja korzysci spoteczne. Z dysertacji doktorskiej, w tym z wnioskow
poznawczych, wynikaja nastepujace wskazowki praktyczne:

1) Uzasadnione jest inicjowanie powstawania wyspecjalizowanej spotecznosci wedkarskiej
korzystajacej z ustugi ekosystemowej o charakterze kulturowym i skupianie jej wokot
konkretnych towisk. Zrzeszeni w tej formie uczestnicy wedkarstwa, w poczuciu udziatu
we wspdlnocie 1 odpowiedzialnosci za stan wlasnego towiska, moga proponowaé
rozwigzania edukacyjne 1 organizacyjne, wplywajace pozytywnie na zasoby 1 stan
ekologiczny waod.

2) Kluczowe jest zoptymalizowanie metod potowowych oraz okreslenie zasad postepowania
ze ztowionymi rybami dla konkretnych towisk w celu ograniczania negatywnego wplywu
wedkarstwa na Srodowisko, w tym zmniejszenia $miertelnosci ryb. Nie mniej wazne jest
promowanie wedkarstwa rezygnujacego ze stosowania zangt oraz strefowanie towisk,
polegajace na okresowym lub stalym wyltaczaniu z uzytkowania wedkarskiego (lub
szerzej, rekreacyjnego) czgsci poszczegdlnych akwendéw w celu ochrony zasobow. Nalezy
zatozy¢, ze uczestnicy wedkarstwa $wiadomie beda koncentrowaé sie wokot towisk,
gwarantujacych im zadowalajacy poziom zaspokojenia potrzeb przy korzystnej relacji
kosztow poniesionych na ich realizacje.

3) Uzasadnione jest wdrozenie rozwigzan regulujacych popyt na ushugi ekosystemow
wodnych dla wedkarstwa z wykorzystaniem ograniczonej podazy, zakladajace; dwa
alternatywne warianty, w tym:

a) elitarny - wprowadzenie licencji potowowych dlugoterminowych (sezonowych) i

podwyzszenie ich ceny przy jednoczesnej likwidacji pozwolen krétkoterminowych.
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4)

Przychody z drozszych licencji musza rekompensowaé ich mniejsza liczbe przy
ograniczonym wykorzystaniu zasobow.

b) egalitarny - wprowadzenie systemu kontrolowanej sprzedazy wylacznie licencji
krétkoterminowych (dzien, weekend, tydzien). Takie rozwigzanie, na podstawie
analizy cen 1 popytu, umozliwia zoptymalizowanie poziomu presji i wykorzystania
zasobow.

Agencje ochrony przyrody oraz wszyscy pozostali interesariusze powinni rozpatrywac
zasadno$¢ wszelkich ograniczen w dostepie do zasobow Srodowiska przyrodniczego i
uslug  ekosystemow  wodnych, uwzgledniajac  kompleksowag koncepcje ich
zrbwnowazonego wykorzystania, a nie ograniczajac si¢ jedynie do jej pojedynczych
komponentow. Decyzje w tym zakresie wymagaja kazdorazowo dokonania starannej
analizy jak potencjalne ograniczenia (np.: lockdown, limity potowowe) wplyna na
spoteczenstwo, gospodarke 1 $rodowisko. Biorac pod uwage pozytywny wplyw
wedkarstwa na redukcj¢ stresu pandemicznego oraz wzgledne bezpieczenstwo tej formy
aktywnosci rekreacyjnej, wszelkie ograniczenia w dostepie do towisk oraz do srodowiska
przyrodniczego, wydaja si¢ by¢ nieuzasadnione.

Gospodarujacy wodami, w tym tworzacy prawo oraz urz¢dnicy réznych szczebli i

menedzerowie, powinni uwzgledni¢ powyzsze wnioski i wskazowki, gdyz tak lukratywny

rynek powinien by¢ zarzadzany odpowiedzialnie. Do tego potrzebna jest zarowno edukacja

spoteczenstwa jak i wspolpraca interdyscyplinarna i migdzybranzowa, dazaca do efektywnego

1 zoptymalizowanego wykorzystania zasobow przy jednoczesnej maksymalizacji korzysci

spoteczno-ekonomicznych ptynacych z wedkarstwa.

65



9. Literatura cytowana w autoreferacie

Aas @., Thailing C., Ditton R. 2002. Controversy over catch-and-release recreational fishing in
Europe. W: Recreational Fisheries: Ecological, Economic and Social Evaluation. (Red.): Pitcher T.J.,
Hollingworth C.E. Blackwell Science, Oxford: 95-106. 10.1002/9780470995402.ch7

Abualhagag A., Valanszki I. 2021. Overview analysis of cultural ecosystem services. Mapping
indicators and categories classification. Polish Journal of Natural Sciences, 36(3), 333-358.

Akat M., Karatas K. 2020. Psychological Effects of COVID-19 Pandemic on Society and Its
Reflections on Education. Turkish Studies, 15, 1-13. http://doi.org/10.7827/TurkishStudies.44336

Amaral S.D., Brito D., Ferreira M.T., Neves R., Franco A. 2013. Modeling water quality in reservoirs
used for angling competition: Can groundbait contribute to eutrophication? Lake and Reservoir
Management, 29(4), 257-269. https://doi.org/10.1080/10402381.2013.845804

Angling heritage 2023. Magazines available for research. Online 1.06.2023r. Protokét dostepu:
https://www.anglingheritage.org/t-AH-Magazines.aspx

Arlinghaus R. 2007. Voluntary catch-and-release can generate conflict within the recreational angling
community: A qualitative case study of specialised carp, Cyprinus carpio, angling in Germany.
Fisheries Management and Ecology, 14(2), 161-171. https://doi.org/10.1111/j.1365-
2400.2007.00537.x

Arlinghaus R., Aas @., Alés J., Arismendi 1., Bower S., Carle S., Czarkowski T., Freire K.M.F., Hu J.,
Hunt L.M., Lyach R., Kapusta A., Salmi P., Schwab A., Tsuboi J., Trella M., McPhee D., Potts W.,
Wotos A., Yang ZJ. 2021. Global Participation in and Public Attitudes Toward Recreational Fishing:
International Perspectives and Developments. Reviews in Fisheries Science & Aquaculture, 29(1), 58-
95. https://doi.org/10.1080/23308249.2020.1782340

Arlinghaus R., Alos J., Beardmore B., Daedlow K., Dorow M., Fujitani M., Hiihn D., Haider W., Hunt
L.M., Johnson B.M., Johnston F., Klefoth F., Matsumura S., Monk C., Pagel T., Post J.R., Rapp T.,
Riepe C., Ward H., Wolter C. 2017. Understanding and managing freshwater recreational fisheries as
complex adaptive social-ecological systems. Reviews in Fisheries Science & Aquaculture, 25(1), 1-41.
https://doi.org/10.1080/23308249.2016.1209160

Arlinghaus R., Cooke S.J. 2009. Recreational fisheries: socioeconomic importance, conservation
issues and management challenges. W: Recreational hunting, conservation and rural livelihoods:
science and practice. (Red.) Dickson B., Hutton J., Adams W.M. Blackwell Publishing Ltd., Oxford,
England, s. 39-58. ISBN: 978-1405167857.

Arlinghaus R., Cooke S.J., Lyman J., Policansky D., Schwab A., Suski C., Sutton S.G., Thorstad E.B.
2007. Understanding the Complexity of Catch-and-Release in Recreational Fishing: An Integrative
Synthesis of Global Knowledge from Historical, Ethical, Social, and Biological Perspectives. Reviews
in Fisheries Science, 15(1-2), 75-167. https://doi.org/10.1080/10641260601149432

Arlinghaus R., Mehner T. 2003. Socio-economic characterisation of specialised common carp
(Cyprinus carpio L.) anglers in Germany, and implications for inland fisheries management and
eutrophication control. Fisheries Research, 61(1-3), 19-33. https://doi.org/10.1016/S0165-
7836(02)00243-6

Arlinghaus R., Mehner T. 2004. A Management-Orientated Comparative Analysis of Urban and Rural
Anglers Living in a Metropolis (Berlin, Germany). Environmental Management, 33, 331-344.
https://doi.org/10.1007/s00267-004-0025-x

66


http://dx.doi.org/10.1002/9780470995402.ch7
http://doi.org/10.7827/TurkishStudies.44336
https://doi.org/10.1080/10402381.2013.845804
https://www.anglingheritage.org/t-AH-Magazines.aspx
https://doi.org/10.1111/j.1365-2400.2007.00537.x
https://doi.org/10.1111/j.1365-2400.2007.00537.x
https://doi.org/10.1080/23308249.2020.1782340
https://doi.org/10.1080/23308249.2016.1209160
https://doi.org/10.1080/10641260601149432
https://doi.org/10.1016/S0165-7836(02)00243-6
https://doi.org/10.1016/S0165-7836(02)00243-6
https://doi.org/10.1007/s00267-004-0025-x

Arlinghaus R., Mehner T., Cowx I.G. 2002. Reconciling traditional inland fisheries management and
sustainability in industrialized countries, with emphasis on Europe. Fish and Fisheries 3(4), 261-316.
https://doi.org/10.1046/j.1467-2979.2002.00102.x

Arlinghaus R., Niesar M. 2005. Nutrient digestibility of angling baits for carp, Cyprinus carpio, with
implications for groundbait formulation and eutrophication control. Fisheries Management and
Ecology, 12(2), 91-97. https://doi.org/10.1111/].1365-2400.2004.00425.x

Arlinghaus R., Tillner R., Bork M. 2015. Explaining participation rates in recreational fishing across
industrialised countries. Fisheries Management and Ecology, 22(1), 45-55.
https://doi.org/10.1111/fme.12075

Atkinson J., Chartier Y., Pessoa-Silva C.L., Jensen P., Li Y., Wing-Hong S. 2009. Annex C,
Respiratory Droplets. W: Natural Ventilation for Infection Control in Health-Care Settings; Swiatowa
Organizacja  Zdrowia, Genewa, 77-81.  Online 1.06.2023r.  Protokot  dostepu:
https://apps.who.int/iris/bitstream/handle/10665/44167/9789241547857_eng.pdf

Bandelow B., Michaelis S. 2022. Epidemiology of anxiety disorders in the 21st century. Dialogues in
clinical neuroscience, 17(3), 327-335. https://doi.org/10.31887/DCNS.2015.17.3/bbandelow

Bartholomew A., Bohnsack J.A. 2005. A review of catch-and-release angling mortality with
implications for no-take reserves. Reviews in Fish Biology and Fisheries, 15, 129-154.
https://doi.org/10.1007/s11160-005-2175-1

Beardmore B., Haider W., Hunt L.M., Arlinghaus R. 2011. The Importance of Trip Context for
Determining Primary Angler Motivations: Are More Specialized Anglers More Catch-Oriented than
Previously Believed? North American Journal of Fisheries Management, 31, 861-879.
https://doi.org/10.1080/02755947.2011.629855

Berkowitz A.D. 2005. An overview of the social norms approach. W: Changing the culture of college
drinking. A socially situated health communication campaign, (Red.): Lederman L., Stewart L.,
Goodhart F., Laitman L. Hampton Press, Hampton: 193-214. Online 1.12.2023r. Protokét dostepu:
https://www.researchgate.net/publication/289572361_An

Overview_of the_Social Norms_Approach/citations#full TextFileContent

Booi S., Mishi S., Andersen O. 2022. Ecosystem Services: A Systematic Review of Provisioning and
Cultural Ecosystem Services in Estuaries. Sustainability, 14(12), 7252.
https://doi.org/10.3390/su14127252

Boonstra W.J., Hedling R., Rieser A. 2023. Urban nature does not stop at the waterfront, neither
should urban planning: A case study of street fishing in Stockholm. Online 4.01.2024r. Protoko6t
dostepu: https://www.diva-portal.org/smash/get/diva2:1822166/FULLTEXTO01.pdf

Boulangeat I., Allain S., Crouzat E., Girard S., Granjou C. Poirier C., Ruault J.F., Paillet Y., Arpin I.
2022. From human-nature dualism towards more integration in socio-ecosystems studies. W: Human-
nature interactions. (Red.): Misiune I., Depellegrin D., Egarter Vigl L. Springer, Cham: 37-51,
https://doi.org/10.1007/978-3-031-01980-7_4

Bova C.S., Halse S.J., Aswani S., Potts W.M. 2017. Assessing a social norms approach for improving
recreational fisheries compliance. Fisheries Management and Ecology, 24(2), 117-125.
https://doi.org/10.1111/fme.12218

Bradburn N.M., Sudman S., Wansink B. 2004. Asking Questions: The Definitive Guide to
Questionnaire Design-for Market Research, Political Polls, and Social and Health Questionnaires.
Jossey-Bass: San Francisco, ss. 446. ISBN: 978-0-787-97088-8

67


https://doi.org/10.1046/j.1467-2979.2002.00102.x
https://doi.org/10.1111/j.1365-2400.2004.00425.x
https://doi.org/10.1111/fme.12075
https://apps.who.int/iris/bitstream/handle/10665/44167/9789241547857_eng.pdf
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
https://doi.org/10.1007/s11160-005-2175-1
https://doi.org/10.1080/02755947.2011.629855
https://www.researchgate.net/publication/289572361_An_%20Overview_of_the_Social_Norms_Approach/citations#fullTextFileContent
https://www.researchgate.net/publication/289572361_An_%20Overview_of_the_Social_Norms_Approach/citations#fullTextFileContent
https://doi.org/10.3390/su14127252
https://www.diva-portal.org/smash/get/diva2:1822166/FULLTEXT01.pdf
https://doi.org/10.1007/978-3-031-01980-7_4
https://doi.org/10.1111/fme.12218

Braithwaite V. 2010. Do fish feel pain? OUP Oxford, ss. 194. ISBN 978-0199551200

Brooks S.K., Webster R.K., Smit L.E., Woodland L., Wessely S., Greenberg N., Rubin G.J. 2020. The
psychological impact of quarantine and how to reduce it: Rapid review of the evidence. Lancet,
395(10227), 912-920. https://doi.org/10.1016/S0140-6736(20)30460-8

Bryan H. 1977. Leisure Value Systems and Recreational Specialization: The Case of Trout Fishermen.
Journal of Leisure Research, 9(3), 174-187. https://doi.org/10.1080/00222216.1977.11970328

Bryan H. 2000. Recreation Specialization Revisited. Journal of Leisure Research, 32(1), 18-21.
https://doi.org/10.1080/00222216.2000.11949879

Buchanan T. 1981. Mental health benefits of outdoor recreation. W: Social Benefits of Outdoor
Recreation. (Red.) Kelly J.R. University of Illinois at Urbana-Champaign: Champaign, ss. 26-31,
ISBN 0-4613-8293-8.

Budruk M., Wilhelm Stanis S.A. 2013. Place attachment and recreation experience preference: a
further exploration of the relationship. Journal of outdoor recreation and tourism 1-2, 51-61.
https://doi.org/10.1016/j.jort.2013.04.001

Burger J. 2002. Consumption patterns and why people fish. Environmental research, 90(2), 125-135.
https://doi.org/10.1006/enrs.2002.4391

Burgin S. 2017. Indirect consequences of recreational fishing in freshwater ecosystems: an exploration
from an Australian perspective. Sustainability, 9(2), 280. https://doi.org/10.3390/su9020280

Carvalho 1.C.D.M., Steil C.A., Gonzaga F.A. 2020. Learning from a more-than-human perspective.
Plants as teachers. The Journal of Environmental Education, 51(2), 144-155.
https://doi.org/10.1080/00958964.2020.1726266

Chipman B.D., Helfrich L.A. 1988. Recreational specializations and motivations of Virginia river
anglers.  North ~ American  Journal ~ of  Fisheries = Management, 8(4), 390-398.
https://doi.org/10.1577/1548-8675(1988)008<0390:RSAMOV>2.3.CO;2

Chton-Dominczak A., Kotowska 1., Sobczak D. 2014. Population Ageing in Europe: Facts,
Implications and Policies. SS. 76. Online 1.06.2023r. Protokot dostepu:
https://www.academia.edu/15610542/Population ageing _in Europe Facts implications and policies

Chojnicki Z. 1996. Geografia spoteczno-ekonomiczna wobec transformacji systemowej w Polsce.
Przeglad Geograficzny, 68, 1-2, 19-29

CICES 2023. Online 1.06.2023 r. Protokoét dostepu: https://cices.eu/content/uploads/sites/8/2018/03/
Finalised-V5.1_18032018.xIsx

Cooke S.J., Cowx I.G. 2004. The role of recreational fisheries in global fish crises. Bioscience, 54(9).
857-859. https://doi.org/10.1641/0006-3568(2004)054[0857: TRORFI1]2.0.CO;2

Cooke S.J., Cowx 1.G. 2006. Contrasting recreational and commercial fishing: searching for common
issues to promote unified conservation of fisheries resources and aquatic environments. Biological
Conservation. 128, 93-108. https://doi.org/10.1016/j.biocon.2005.09.019

Cooke S.J., Schramm H.L. 2007. Catch-and-release science and its application to conservation and
management of recreational fisheries. Fisheries Management and Ecology, 14(2), 73-79.
https://doi.org/10.1111/j.1365-2400.2007.00527.x

Cooke S.J., Suski C., Siepke M.J., Ostrand K.G. 2003. Injury rates, hooking efficiency and mortality
potential of largemouth bass (Micropterus salmoides) captured on circle hooks and octopus hooks.
Fisheries Research, 61(1-3), 135-144. https://doi.org/10.1016/S0165-7836(02)00244-8

68


https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1080/00222216.1977.11970328
https://doi.org/10.1080/00222216.2000.11949879
https://doi.org/10.1016/j.jort.2013.04.001
https://doi.org/10.1006/enrs.2002.4391
https://doi.org/10.3390/su9020280
https://doi.org/10.1080/00958964.2020.1726266
https://doi.org/10.1577/1548-8675(1988)008%3c0390:RSAMOV%3e2.3.CO;2
https://www.academia.edu/15610542/Population_ageing_in_Europe_%20Facts_implications_and_policies
https://cices.eu/content/uploads/sites/8/2018/03/Finalised-V5.1_18032018.xlsx
https://cices.eu/content/uploads/sites/8/2018/03/Finalised-V5.1_18032018.xlsx
https://doi.org/10.1641/0006-3568(2004)054%5b0857:TRORFI%5d2.0.CO;2
https://doi.org/10.1016/j.biocon.2005.09.019
https://doi.org/10.1111/j.1365-2400.2007.00527.x
https://doi.org/10.1016/S0165-7836(02)00244-8

Copeland C., Baker E., Koehn J.D., Morris S.G., Cowx I.G. 2017. Motivations of recreational Fishers
involved in fish habitat management. Fisheries Management and Ecology, 24(1), 82-92.
https://doi.org/10.1111/fme.12204

Costanza R., D’Arge R., De Groot R., Farber S., Grasso M., Hannon B., Limburg K., Naeem S,
O’Neill R.V,, Paruelo J., Raskin R.G., Sutton P., Van Den Belt M. 1997. The value of the world’s
ecosystem services and natural capital. Nature, 387(6630): 253-260. https://doi.org/10.1038/387253a0

Czerniejewski P., Brysiewicz A. 2018. Eksploatacja wedkarska oraz poziom biogenow
wprowadzanych do jezior w zangtach wedkarskich na przyktadzie zlewni gornej Mysli. Woda-
Srodowisko-Obszary-Wiejskie, 18, 23-35.

Data Star 2008. What Every Researcher Should Know about Statistical Significance. Online
1.06.2023r. Protokot dostepu: http://www.surveystar.com/startips/significance.pdf

De Lafontaine Y., Costan G. 2002. Introduction and transfer of alien aquatic species in the Great
Lakes—St. Lawrence River basin. [Publikacja rzadowa]. Natural Resources Canada, Canadian Forestry
Service, Science Branch: Montréal, Canada. Online 1.06.2023r. Protokot dostepu:
https://belsp.ugtr.ca/id/eprint/ 1224/

Dextrase A.J., Mandrak N. 2006. Impacts of Alien Invasive Species on Freshwater Fauna at Risk in
Canada. Biological Invasions, 8, 13-24. https://doi.org/10.1007/s10530-005-0232-2

Dill W.A. 1993. Inland fisheries of Europe. Rome: FAO, EIFAC Technical Paper. No. 52 Suppl. p.
281. Online 1.06.2023r. Protokot dostepu: https://www.fao.org/3/t0377e/t0377e.pdf

Dillman D.A., Smyth J.D., Christian L.M. 2014. Internet, Phone, Mail, and Mixed-Mode Surveys: the
Tailored Design Method. John Wiley & Sons, ss. 528. ISBN 978-1-118-45614-9.

Ditton R.B., Loomis D.K., Choi S. 1992. Recreation specialization: Re-conceptualization from a social
worlds perspective. Journal of Leisure Research, 24(1), 33-51.
https://doi.org/10.1080/00222216.1992.11969870

Domarkas A., Radaityte E. 2008. Recreational fisheries in Lithuania: putting Lithuania on the
recreational fishing map in Europe. W: Global Challenges in Recreational Fisheries. (Red.) Aas .
Blackwell Publishing, Oxford: 30—34. https://doi.org/10.1002/9780470697597

Driver B.L. 1983. Master list of items for Recreation Experience Preference scales and domains.
[Dokument nieopublikowany], Rocky Mountain Forest and Range Experiment Station, 15-75

EAA 2004. Recreational Angling — definition. 10th General Assembly of the European Anglers
Alliance, Dinant. Online 1.06.2023r. Protokot dostepu: https://www.eaa-europe.org/files/eaa-angling-
def-long-ver7-final-en_7066.pdf

EIFAC 2008. EIFAC Code of Practice for Recreational Fisheries. FAO EIFAC Occasional Paper 42,
Food and Agriculture Organization of the United Nations, Rzym. Online 1.06.2023r. Protokét dostepu:
http://www.fao.org/docrep/012/i0363e/i0363e00.htm

FAO 2012. Recreational fisheries. Rzym, FAO. Technical Guidelines for Responsible Fisheries. No.
13. p. 176. Online 1.12.2023r. Protokot dostepu: https://www.fao.org/3/i2708e/i2708e.pdf

Fedler AJ., Ditton R.B. 1986. A framework for understanding the consumptive orientation of
recreational fishermen. Environmental Management, 10, 221-227.
https://doi.org/10.1007/BF01867360

FHWAR 2011. National Survey of Fishing, Hunting, and Wildlife-Associated Recreation. United
States Department of the Interior. Fish and Wildlife Service, U.S. Department of the Interior, U.S. Fish

69


https://doi.org/10.1111/fme.12204
https://doi.org/10.1038/387253a0
http://www.surveystar.com/startips/significance.pdf
https://belsp.uqtr.ca/id/eprint/%201224/
https://doi.org/10.1007/s10530-005-0232-2
https://www.fao.org/3/t0377e/t0377e.pdf
https://doi.org/10.1080/00222216.1992.11969870
https://doi.org/10.1002/9780470697597
https://www.eaa-europe.org/files/eaa-angling-def-long-ver7-final-en_7066.pdf
https://www.eaa-europe.org/files/eaa-angling-def-long-ver7-final-en_7066.pdf
http://www.fao.org/docrep/012/i0363e/i0363e00.htm
https://www.fao.org/3/i2708e/i2708e.pdf
https://doi.org/10.1007/BF01867360

and Wildlife Service, and U.S. Department of Commerce, U.S. Census Bureau.
https://doi.org/10.3886/ICPSR34699.v1.

Fisheries and Oceans Canada 2012. Survey of Recreational Fishing in Canada 2010; Economic
Analysis and Statistics Strategic Policy, Resource Management Ecosystems and Fisheries
Management, Fisheries and Oceans Canada Ottawa, s$s5.33. ISBN 978-1-100-54196-9. Online
1.06.2023r. Protokot dostepu: https://www.eaa-europe.org/topics/socio-economics/outside-europe.html

Floyd M., Nicholas L., Lee I., Lee J-H., Scott D. 2006. Social stratification in recreational fishing
participation:  research and policy implications.  Leisure  Sciences, 28, 351-368.
https://doi.org/10.1080/01490400600745860

Franzen A. 2003. Environmental attitudes in international comparison: An analysis of the ISSP surveys
1993 and 2000. Social science quarterly, 84(2), 297-308. https://doi.org/10.1111/1540-6237.8402005

Franzen A., Vogl D. 2013. Two decades of measuring environmental attitudes: A comparative analysis
of 33 countries. Global Environmental Change, 23(5), 1001-1008.
https://doi.org/10.1016/j.gloenvcha.2013.0 3.009

Funge-Smith S.J. 2018. Review of the State of World Fishery Resources: Inland Fisheries, vol. 3. FAO
Fisheries and Aquaculture Circular No. C942 Rev, Rzym, ISBN 978-92-5-130793-9, p. 397.

Gai S., Fu J., Rong X., Dai L. 2022. Users’ views on cultural ecosystem services of urban parks: An
importance-performance analysis of a case in Beijing, China. Anthropocene, 37, 100323.
https://doi.org/10.1016/j.ancene.2022.100323

Gifford R., Hay R., Boros K. 1982. Individual differences in environmental attitudes. The Journal of
Environmental Education, 14(2), 19-23. https://doi.org/10.1080/00958964.1983.10801933

Gilmore D.M., Ovenden B. 1986. Old days, old ways: a book of recollections. North Ryde, NSW:
Angus & Robertson, ss. 248.

Graefe A. R., Fedler A.J. 1986. Situational and subjective determinants of satisfaction in marine
recreational fishing. Leisure Sciences, 8(3), 275-295. https://doi.org/10.1080/01490408609513076

Graham A.L., Cooke S.J. 2008. The effects of noise disturbance from various recreational boating
activities common to inland waters on the cardiac physiology of a freshwater fish, the largemouth bass
(Micropterus salmoides). Aquatic Conservation Marine and Freshwater Ecosystems, 18(7), 1315-
1324, https://doi.org/10.1002/agc.941

Grasmick H.G., Green D.E. 1980. Legal punishment, social disapproval and internalization as
inhibitors of illegal behavior. Journal of Criminal Law and Criminology, 71, 325-335.

Gray S., Hilsberg J., McFall A., Arlinghaus R. 2015. The structure and function of angler mental
models about fish population ecology: The influence of specialization and target species. Journal of
Outdoor Recreation and Tourism, 12, 1-13. https://doi.org/10.1016/j.jort.2015.09.001

Gren I.M., Marbuah G. 2022. A meta-analysis of the recreational value of fishing.
https://www.researchgate.net/publication/358849198 A meta-analysis_of the recreational _value_of
fishing

de Groot R.S., Wilson M.A., Boumans R.M. 2002. A typology for the classification, description and

valuation of ecosystem functions, goods and services. Ecological Economics, 41(3), 393-408.
https://doi.org/10.1016/S0921-8009(02)00089-7

Groves R.M., Fowler Jr F J., Couper M.P., Lepkowski J.M., Singer E., Tourangeau R. 2011. Survey
methodology. John Wiley & Sons. ISBN: 978-0-470-46546-2

70


https://doi.org/10.3886/ICPSR34699.v1
https://www.eaa-europe.org/topics/socio-economics/outside-europe.html
https://doi.org/10.1080/01490400600745860
https://doi.org/10.1111/1540-6237.8402005
https://doi.org/10.1016/j.gloenvcha.2013.0%203.009
https://doi.org/10.1016/j.ancene.2022.100323
https://doi.org/10.1080/00958964.1983.10801933
https://doi.org/10.1080/01490408609513076
https://doi.org/10.1002/aqc.941
https://doi.org/10.1016/j.jort.2015.09.001
https://www.researchgate.net/publication/358849198_A_meta-analysis_of_the_recreational_value_of%20_fishing
https://www.researchgate.net/publication/358849198_A_meta-analysis_of_the_recreational_value_of%20_fishing
https://doi.org/10.1016/S0921-8009(02)00089-7

Gupta N., Nautiyal P., Borgohain A., Sivakumar K., Mathur V.B., Chadwick M.A. 2016. Catch-and-
release angling as a management tool for freshwater fish conservation in India. Oryx, 50(2), 250-256.
https://doi.org/10.1017/S0030605314000787

GUS 2013. Uczestnictwo Polakéw w sporcie i rekreacji ruchowej w 2012r. Gtowny Urzad
Statystyczny, Warszawa. ISBN: 978-83-7027-528-0. Online: 1.06. 2023r. Protokdt dostepu:
https://stat.gov.pl/obszary-tematyczne/kultura-turystyka-sport/sport/uczestnictwo-polakow-w-sporcie-
i-rekreacji-ruchowej-w-2012-r-,4,2.html

Haines-Young R., Potschin M. B. 2018b. Revision of the common international classification for
ecosystem services (CICES V5.1): a policy brief. One Ecosystem, 3, €27108.
https://doi.org/10.3897/oneeco.3.e27108

Haines-Young R., Potschin M.B. 2018a. Common International Classification of Ecosystem Services
(CICES) V5.1 and Guidance on the Application of the Revised Structure. Online 1.06.2023r. Protoko6t
dostepu: https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf

Hammen C. 2005. Stress and depression. Annual Review of Clinical Psychology, 1, 293-319.
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938

Henderson K.A., Gibson H.J. 2013. An integrative review of women, gender, and leisure: increasing
complexities. Journal of Leisure Research, 45(2), 115-135. https://doi.org/10.18666/jlr-2013-v45-i2-
3008

Hernandez-Morcillo M., Plieninger T., Bieling C. 2013. An empirical review of cultural ecosystem
service indicators. Ecological Indicators, 29, 434-444. https://doi.org/10.1016/j.ecolind.2013.01.013

Hickley P. 2009. Recreational fisheries — social economic and management aspects. W: Fisheries,
Sustainability and Development. (Red.) Wramner P., Ackefors H., Cullberg M. Royal Swedish
Academy of Agriculture and Forestry, Stockholm, 169-188. ISBN: ISBN: 978-0-852-38248-6

Hirons M., Comberti C., Dunford R. 2016. Valuing cultural ecosystem services. Annual Review of
Environment and Resources, 41(1), 545-574. https://doi.org/10.1146/annurev-environ-110615-085831

Ho C.H., Payne L., Orsega-Smith E., Godbey G. 2003. Parks, recreation and public health. Parks &
Recreation (Ashburn), 38(4), 18-27.

Hoffmann R.C. 1997. Fishers' craft and lettered art: tracts on fishing from the end of the Middle Ages
University of Toronto Press, ss. 403. ISBN 0-8020-7853-2

Holland S.M., Ditton R.B. 1992. Fishing trip satisfaction: a typology of anglers. North American
Journal of Fisheries Management, 12(1), 28-33. https://doi.org/10.1577/1548-
8675(1992)012<0028:FTSATO>2.3.CO;2

Hossu C.A., Ioja I.C., Onose D.A., Nita M.R., Popa A.M., Talaba O., Inostroza L. 2019. Ecosystem
services appreciation of urban lakes in Romania. Synergies and trade-offs between multiple users.
Ecosystem Services, 37, 100937. https://doi.org/10.1016/j.ecoser.2019.100937

Hiihn D., Arlinghaus R. 2011. Determinants of hooking mortality in freshwater. W: The angler in the
environment: social, economic, biological and ethical dimensions. Materialty konferencyjne 5.
$wiatowej konferencji wedkarstwa rekreacyjnego. (Red.): Beard Jr T.D., Arlinghaus R., Sutton S.G.
American Fisheries Society, Bethesda. ISBN 978-1-924874-24-0.

Inland Fisheries Ireland. 2013. Socio-economic study of recreational angling in Ireland. Final report,
ss. 161. Online: 1.06. 2023r. Protokét dostepu: https://www.eaa-europe.org/topics/socio-
economics/ireland.html

71


https://doi.org/10.1017/S0030605314000787
https://stat.gov.pl/obszary-tematyczne/kultura-turystyka-sport/sport/uczestnictwo-polakow-w-sporcie-i-rekreacji-ruchowej-w-2012-r-,4,2.html
https://stat.gov.pl/obszary-tematyczne/kultura-turystyka-sport/sport/uczestnictwo-polakow-w-sporcie-i-rekreacji-ruchowej-w-2012-r-,4,2.html
https://doi.org/10.3897/oneeco.3.e27108
https://cices.eu/content/uploads/sites/8/2018/01/Guidance-V51-01012018.pdf
https://doi.org/10.1146/annurev.clinpsy.1.102803.143938
https://doi.org/10.18666/jlr-2013-v45-i2-3008
https://doi.org/10.18666/jlr-2013-v45-i2-3008
https://doi.org/10.1016/j.ecolind.2013.01.013
https://doi.org/10.1146/annurev-environ-110615-085831
https://doi.org/10.1577/1548-8675(1992)012%3c0028:FTSATO%3e2.3.CO;2
https://doi.org/10.1577/1548-8675(1992)012%3c0028:FTSATO%3e2.3.CO;2
https://doi.org/10.1016/j.ecoser.2019.100937
https://www.eaa-europe.org/topics/socio-economics/ireland.html
https://www.eaa-europe.org/topics/socio-economics/ireland.html

Jackson S.B., Stevenson K.T., Larson L.R., Peterson M.N., Seekamp E. 2021. Outdoor activity
participation improves adolescents’ mental health and well-being during the COVID-19 pandemic.
International  Journal of Environmental Research and Public Health, 18(5), 2506.
https://doi.org/10.3390/ijerph18052506

Jawaid A., Gomolka M., Timmer A. 2022. Neuroscience of trauma and the Russian invasion of
Ukraine. Nature Human Behaviour, 6(6), 748-749. https://doi.org/10.1038/s41562-022-01344-4

Jobstvogt N., Watson V., Kenter J.O. 2014. Looking below the surface: The cultural ecosystem service
values of UK marine protected areas (MPAs). Ecosystem Services, 10, 97-110.
https://doi.org/10.1016/j.ecoser.2014.09.006

Johnson C., Bowker J., Cordell H. 2001. Outdoor recreation constraints: an examination of race,
gender, and rural dwelling. Journal of Southern Rural Sociology, 17(1), 111-133.

Karpinski E.A. 2017. Prawne aspekty rekreacyjnych polowow ryb na wodach srédladowych w krajach
Unii Europejskiej na przyktadzie Polski, Finlandii i Portugalii [Praca magisterska], Uniwersytet
Warminsko-Mazurski w Olsztynie

Karpinski E.A., Skrzypczak A. 2020. Rechtliche Aspekte des Freizeitangelns in Polen und
Deutschland. W: Rekultivierung und Revitalisierung der Bergbaufolgelandschaften in Polen und
Deutschland: Planungs-, Naturund Kulturvoraussetzungen. (Red.): Cata M., Schlenstedt J., Ostrega A.
Krakéw, Wydawnictwo AGH, s.147-156. ISBN 978-83-66016-68-2

Karpinski E.A. 2023. Angler In Urban Space — Opportunities And Threats To The Quality Of
Ecosystem Services. Materiaty konferencyjne Konferencji Ecoserv 2023, Poznan

Kaur A., 2013. Maslow’s need hierarchy theory: applications and criticisms. Global Journal of
Management and Business Studies. 3, 1061-1064. Online 1.12.2023r. Protokoét dostepu:
https://www.ripublication.com/gjmbs_spl/gjmbsv3n10_03.pdf

Kearney R.E. 2002. Recreational fishing: value is in the eye of the beholder. Recreational fisheries:
ecological, economic and social evaluation, W: Recreational Fisheries: Ecological, Economic and
Social Evaluation. (Red.): Pitcher T.J., Hollingworth C.E. Blackwell Science, Oxford: 17-33.
https://doi.org/10.1002/9780470995402.ch2

Kotus J. 2022. The concept of agency in contemporary geographic reflection. Is it a step towards the
narrative of agency of place? Geographia Polonica, 95(2), 121-137. https://doi.org/10.7163/GPol.0229

Kulczyk S., Wozniak E., Derek M. 2018. Landscape, facilities and visitors. An integrated model of
recreational ecosystem services. Ecosystem Services, 31 491-501.
https://doi.org/10.1016/j.ecoser.2018.02.016

Kulezyk S., Matczak P., Gerlée A., Derek M., Maczka K. 2022. Cziowiek — przyroda — rozwdj
mozliwos$ci wykorzystania koncepcji kulturowych ushug ekosystemowych w zarzadzaniu, planowaniu

i promocji gminy lub region. Materialy konferencyjne warsztatow tematycznych dotyczacych
kulturowych ustug ekosystemowych, Urwitatt.

Landry C.E., Bergstrom J., Salazar J., Turner D. 2021. How Has the COVID-19 Pandemic Affected
Outdoor Recreation in the US? A Revealed Preference Approach. Applied Economic Perspectives and
Policy, 43(1), 443-457. http://doi.org/10.2139/ssrn.3690373

Lennox R.J., Falkegidrd M., Vgllestad L.A., Cooke S.J., Thorstad E.B. 2016. Influence of harvest
restrictions on angler release behaviour and size selection in a recreational fishery. Journal of
Environmental Management. 176, 139-148. https://doi.org/10.1016/j.jenvman.2016.03.031

72


https://doi.org/10.3390/ijerph18052506
https://doi.org/10.1038/s41562-022-01344-4
https://doi.org/10.1016/j.ecoser.2014.09.006
https://www.ripublication.com/gjmbs_spl/gjmbsv3n10_03.pdf
https://doi.org/10.1002/9780470995402.ch2
https://doi.org/10.7163/GPol.0229
https://doi.org/10.1016/j.ecoser.2018.02.016
http://doi.org/10.2139/ssrn.3690373
https://doi.org/10.1016/j.jenvman.2016.03.031

Lewin W.C., Strehlow H.V., Ferter K., Hyder K., Niemax J., Herrmann J.P., Weltersbach M.S. 2018.
Estimating post-release mortality of European sea bass based on experimental angling. ICES Journal
of Marine Science, 75(4), 1483-1495. https://doi.org/10.1093/icesjims/fsx240

Lewin W-C., Arlinghaus R., Mehner T. 2006. Documented and potential biological impacts of
recreational fishing: insights for management and conservation. Reviews in Fisheries Sciences, 14(4),
305-367. https://doi.org/10.1080/10641260600886455

Liddle M., Scorgie, H. 1980. The effects of recreation on freshwater plants and animals: A review.
Biological Conservation, 17(3), 183-206. https://doi.org/10.1016/0006-3207(80)90055-5

Likert R. 1932. A Technique for the Measurement of Attitudes. Archives of Psychology, 140, 5-55.

Lisowski A. 2012. O miejscu geografii spoteczno-ekonomicznej w geografii i systemie nauki.
Przeglad Geograficzny, 84(2), 171-198. https://doi.org/10.7163/PrzG.2012.2.1

Liu Y., Bailey J.L. Davidsen J.G. 2019. Social-cultural ecosystem services of sea trout recreational
fishing in Norway. Frontiers in marine science, 6, 178. https://doi.org/10.3389/fmars.2019.00178

Lyman J., 2002. Subsistence Versus Sport: Cultural Conflict on the Frontiers of Fishing. W: Global
Challenges in Recreational Fisheries (Red.): Aas . Blackwell Publishing, Oxford: 292-302.
https://doi.org/10.1002/9780470697597

Manfredo M.J., Driver B.L., Tarrant M.A. 1996. Measuring leisure motivation: a metaanalysis of the
recreation experience preference scales. Journal of Leisure Research 28(3), 188-213.
https://doi.org/10.1080/00222216.1996.11949770

Marks L. 2012. Timing of the Late Vistulian (Weichselian) glacial phases in Poland. Quaternary
Science Reviews, 44, 81-88. https://doi.org/10.1016/j.quascirev.2010.08.008

Maxwell R.J., Zolderdo A.J., De Bruijn R., Brownscombe J.W., Staaterman E., Gallagher A.J., Cooke
S.J. 2018. Does motor noise from recreational boats alter parental care behaviour of a nesting
freshwater fish? Aquatic Conservation Marine and Freshwater Ecosystems, 28(4), 969-978.
https://doi.org/10.1002/agc.2915

McCormick J.L., Quist M.C., Schill D.J. 2013. Self-reporting bias in Chinook salmon sport fisheries
in Idaho: implications for roving creel surveys. North American Journal of Fisheries Management,
33(4), 723-731. https://doi.org/10.1080/02755947.2013.808293

McNiel J.N., Harris D.A., Fondren K.M. 2012. Women and the Wild: Gender Socialization in
Wilderness Recreation Advertising. Gender Issues, 29(1-4), 39-55. https://doi.org/10.1007/s12147-
012-9111-1

Mehner T., Rapp T., Monk C.T., Beck M.E., Trudeau A., Kiljunen M., Hilt S., Arlinghaus R. 2018.
Feeding Aquatic Ecosystems: Whole-Lake Experimental Addition of Angler’s Ground Bait Strongly
Affects Omnivorous Fish Despite Low Contribution to Lake Carbon Budget. Ecosystems, 22, 346—
362. https://doi.org/10.1007/s10021-018-0273-x

Mendiratta U., Khanyari M., Velho N., Suryawanshi K., Kulkarni N.U. 2021. Key informant
perceptions on wildlife hunting in India during the COVID-19 lockdown. Current Science, 122(4),
448-454 https://doi.org/10.18520/cs/v122/i4/448-454

Meybeck M. 1995. Global distribution of lakes. W: Physics and chemistry of lakes. (Red.): Lerman A.,
Imboden D.M., Gat JR. 1-35  Berlin, Heidelberg: Springer Berlin Heidelberg.
https://doi.org/10.1007/978-3-642-85132-2_1

73


https://doi.org/10.1093/icesjms/fsx240
https://doi.org/10.1080/10641260600886455
https://doi.org/10.1016/0006-3207(80)90055-5
https://doi.org/10.7163/PrzG.2012.2.1
https://doi.org/10.3389/fmars.2019.00178
https://doi.org/10.1002/9780470697597
https://doi.org/10.1080/00222216.1996.11949770
https://doi.org/10.1016/j.quascirev.2010.08.008
https://doi.org/10.1002/aqc.2915
https://doi.org/10.1080/02755947.2013.808293
https://doi.org/10.1007/s12147-012-9111-1
https://doi.org/10.1007/s12147-012-9111-1
https://doi.org/10.1007/s10021-018-0273-x
https://doi.org/10.18520/cs/v122/i4/448-454
https://doi.org/10.1007/978-3-642-85132-2_1

Michel M., Kayasseh E.S. 2011. The legal situation of animals in Switzerland: Two Steps forward, one
step back-many steps to go. Journal of Animal Law, 7, 1-42. Online 1.06.2023r. Protokoét dostepu:
http://www.afgoetschel.com/de/downloads/legal-situation-of-animals-in-switzerland.pdf

Midway S.R., Lynch AJ., Peoples B.K., Dance M., Caffey R. 2021. COVID-19 influences on US
recreational angler behavior. PLoS ONE, 16, e0254652. https://doi.org/10.1371/journal.pone.0254652

Miller R.L. 2003. Sampling, snowball: accessing hidden and hard-to-reach populations. W: The AZ of
social research: A dictionary of key social science research concepts. (Red.): Miller R.L., Brewer J.D.
Sage Publications, Londyn. 274-280.

Muoneke M.1., Childress W.M. 1994. Hooking mortality: a review for recreational fisheries. Reviews
in Fisheries Science, 2(2), 123-156. https://doi.org/10.1080/10641269409388555

Navrud S. 2001. Economic valuation of inland recreational fisheries: empirical studies and their policy
use in Norway. Fisheries Management and Ecology 8(4-5), 369-382. https://doi.org/10.1111/j.1365-
2400.2001.00267.x

Nesaratnam S.T. 2023 The Effects of Pollutants on the Aquatic Environment. Online 1.06.2023r.
Protok6t  dostgpu:  https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=18241&print
able=1

Niesar M., Arlinghaus R., Rennert B., Mehner T. 2004. Coupling insights from a carp, Cyprinus
carpio, angler survey with feeding experiments to evaluate composition, quality and phosphorus input
of groundbait in coarse fishing. Fisheries Management and Ecology, 11(3-4), 225-235.
https://doi.org/10.1111/j.1365-2400.2004.00400.x

Norman G. 2010. Likert scales, levels of measurement and the “laws” of statistics. Advances in health
sciences education, 15(5), 625-632. https://doi.org/10.1007/s10459-010-9222-y

Nyboer E.A., Embke H.S., Robertson A.M., Arlinghaus R., Bower S., Baigun C., Beard D., Cooke
SJ., Cowx L.G., Koehn J.D., Lyach R., Milardi M., Potts W., Lynch A.J. 2022. Overturning
stereotypes: The fuzzy boundary between recreational and subsistence inland fisheries. Fish and
Fisheries, 23(6) 1282-1298. https://doi.org/10.1111/faf.12688

Oh C.O., Ditton R.B. 2008. Using recreation specialization to understand conservation support.
Journal of Leisure Research. 40(4), 556-573. https://doi.org/10.1080/00222216.2008.11950152

Organa A. 2017. The Role of Recreational Fisheries in the Sustainable Management of Marine
Resources. W: Globefish Highlights a Quarterly Update on World Seafood Markets, FAO: Rzym.
Online 1.06.2023r. Protokoét dostepu: http://www.fao.org/3/a-i7332e.pdf

Ostrom E. 2007. A diagnostic approach for going beyond panaceas. PNAS, 104(39), 15181-15187.
https://doi.org/10.1073/pnas.0702288104

Ostrom E., Janssen M.A., Anderies J.M. 2007. Going beyond panaceas. PNAS, 104(39), 15176—
15178. https://doi.org/10.1073/pnas.0701886104

Pander J., Dobler A.H., Hoos P., Geist J. 2022. Environmental Pollution by Lost Fishing Tackle: A
Systematic Assessment in Lake Eixendorf. Environments, 9(11), 144. https://doi.org/10.3390/
environments9110144

Panelli R. 2010. More-than-human social geographies: Posthuman and other possibilities. Progress in
human geography, 34(1), 79-87. https://doi.org/10.1177/03091325091050

74


http://www.afgoetschel.com/de/downloads/legal-situation-of-animals-in-switzerland.pdf
https://doi.org/10.1371/journal.pone.0254652
https://doi.org/10.1080/10641269409388555
https://doi.org/10.1111/j.1365-2400.2001.00267.x
https://doi.org/10.1111/j.1365-2400.2001.00267.x
https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=18241&print%20able=1
https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=18241&print%20able=1
https://doi.org/10.1111/j.1365-2400.2004.00400.x
https://doi.org/10.1007/s10459-010-9222-y
https://doi.org/10.1111/faf.12688
https://doi.org/10.1080/00222216.2008.11950152
http://www.fao.org/3/a-i7332e.pdf
https://doi.org/10.1073/pnas.0702288104
https://doi.org/10.1073/pnas.0701886104
https://doi.org/10.3390/%20environments9110144
https://doi.org/10.3390/%20environments9110144
https://doi.org/10.1177/03091325091050

Parker C., Scott S., Geddes A. 2019. Snowball sampling. W: SAGE Research Methods Foundations.
(Red.): Atkinson P., Delamont S., Cernat A., Sakshaug J.W., Williams R.A. SAGE Publications Ltd.,
Thousand Oaks https://doi.org/10.4135/9781526421036831710

Pearce W., Niederer S., Ozkula S.M., Sanchez Querubin N. 2019. The social media life of climate
change: Platforms, publics, and future imaginaries. Wiley interdisciplinary reviews: Climate change,
10(2), €569. https://doi.org/10.1002/wcc.569

Pilar P.M., Rafael M.C., Félix Z.0O., Gabriel G.V. 2019. Impact of sports mass media on the behavior
and health of society. A systematic review. International Journal of Environmental Research and Public
Health, 16(3), 486. https://doi.org/10.3390/ijerph16030486

Pilch T., Bauman T., Radzko A. 2010. Zasady badan pedagogicznych: strategie ilo§ciowe i jako$ciowe.
Wydawnictwo Akademickie ,,Zak”, Warszawa.

Pinder A.C., Raghavan R., Britto J.R., Cooke S. 2020. COVID-19 and biodiversity: The paradox of
cleaner rivers and elevated extinction risk to iconic fish species. Aquatic Conservation Marine and
Freshwater Ecosystems, 30(6), 1061-1062. https://doi.org/10.1002/agc.3416

Pitcher T.J., Hollingwort C.E. 2002. Fishing for fun: where’s the catch. Recreational fisheries:
Ecological, economic and social evaluation. W: Recreational Fisheries: Ecological, Economic and
Social Evaluation. (Red.) Pitcher T.J., Hollingworth C.E. 1-16. Oxford: Blackwell Science.
https://doi.org/10.1002/9780470995402.chl

Policansky D. 2002. Catch-and-release recreational fishing: A historical perspective. W: Recreational
Fisheries: Ecological, Economic and Social Evaluation. (Red.) Pitcher T.J., Hollingworth C.E. 74-93.
Oxford: Blackwell Science. https://doi.org/10.1002/9780470995402.ch6

Pope K.L., Pegg M.A., Cole N.W.,, Siddons S.F., Fedele A.D., Harmon B.S., Ruskamp R.L., Turner
D.R., Uerling C.C. 2016. Fishing for ecosystem services. Journal of Environmental Management
183(2), 408-417. https://doi.org/10.1016/j.jenvman.2016.04.024

Prevodnik K., Vehovar V. 2020. Methodological issues when interpreting changes in social phenomena
over time: Perceptions of relative difference, absolute difference, and time distance. Sociological
Methods & Research, 52(2), 803-840. https://doi.org/10.1177/0049124120914948

Pringle H. 1997. Ice Age communities may be earliest known net hunters. Science, 277(5330), 1203-
1205. http://doi.org/10.1126/science.277.5330.1203

Pulford E., Polidoro B.A., Nation M. 2017. Understanding the relationships between water quality,
recreational fishing practices, and human health in Phoenix, Arizona. Journal of Environmental
Management 199, 242—-250. https://doi.org/10.1016/j.jenvman.2017.05.046

PZW 2010. Online 1.06.2023r. Protokot dostepu: https://www.pzw.org.pl/pliki/prezentacje/33
/wiadomosci/32131/pliki/pzw.pdf

PZW 2023. Online 1.06.2023r. Protokot dostepu: https://www.pzw.org.pl/pzw/

Raison T., Nagrodski A., Suski C.D., Cooke S.J. 2014. Exploring the Potential Effects of Lost or
Discarded Soft Plastic Fishing Lures on Fish and the Environment. Water, Air, & Soil Pollution 225,
1-11. https://doi.org/10.1007/s11270-014-1869-1

RAPR 2018. Regulamin Amatorskiego Potowu Ryb [Regulations for Amateur Fishing]. Available
online:https://www.pzw.org.pl/pliki/prezentacje/1767/wiadomosci/44202/pliki/regulamin_amatorskieg
0_polowu_ryb_2018_tekst_jednolity.pdf

75


https://doi.org/10.4135/9781526421036831710
https://doi.org/10.1002/wcc.569
https://doi.org/10.3390/ijerph16030486
https://doi.org/10.1002/aqc.3416
https://doi.org/10.1002/9780470995402.ch1
https://doi.org/10.1002/9780470995402.ch6
https://doi.org/10.1016/j.jenvman.2016.04.024
https://doi.org/10.1177/0049124120914948
http://doi.org/10.1126/science.277.5330.1203
https://doi.org/10.1016/j.jenvman.2017.05.046
https://www.pzw.org.pl/pliki/prezentacje/33%20/wiadomosci/32131/pliki/pzw.pdf
https://www.pzw.org.pl/pliki/prezentacje/33%20/wiadomosci/32131/pliki/pzw.pdf
https://www.pzw.org.pl/pzw/
https://doi.org/10.1007/s11270-014-1869-1

Ready R.C., Poe G.L., Lauber T.B., Connelly N.A., Stedman R.C., Rudstam L.G., 2018. The potential
impact of aquatic nuisance species on recreational fishing in the Great Lakes and Upper Mississippi
and Ohio River Basins. Journal of Environmental Management, 206, 304-318.
https://doi.org/10.1016/j.jenvman.2017.10.025

Reid D.D. 2008. Overview of recreational fishing in Australia. W: Global Challenges in Recreational
Fisheries (Red.): Aas Q. Blackwell Publishing, Oxford: 13-18.
https://doi.org/10.1002/9780470697597

Reynaud A., Lanzanova D. 2017. A global meta-analysis of the value of ecosystem services provided
by lakes. Ecological Economics, 137, 184-194. https://doi.org/10.1016/j.ecolecon.2017.03.001

Rose J.D. Arlinghaus R., Cooke S.J., Diggles B.K., Sawynok W., Stevens E.D., Wynne C.D. 2014.
Can fish really feel pain? Fish and Fisheries, 15(1), 97-133. https://doi.org/10.1111/faf.12010

Rowan J.J. 1876. The emigrant and sportsman in Canada. E. Stanford, Londyn, ss.440. ISBN 978-04-
61615-59-3

Sahrange D., Lundbeck J. 1992. A History of Fishing, Springer Science & Business Media, Berlin, ss.
348. ISBN 9783642774119

Salz R.J., Loomis D.K. 2005. Recreation Specialization and Anglers’ Attitudes Towards Restricted
Fishing Areas. Human Dimensions of Wildlife, 10(3), 187-199.
https://doi.org/10.1080/10871200591003436

Salz R.J., Loomis D.K., Finn K.L. 2001. Development and Validation of a Specialization Index and
Testing of Specialization Theory. Human Dimensions of Wildlife, 6(4), 239-258.
https://doi.org/10.1080/108712001753473939

Schramm H.L., Gerard P.D. 2004. Temporal changes in fishing motivation among fishing club anglers
in the United States. Fisheries Management and Ecology, 11(5), 313-321.
https://doi.org/10.1111/j.1365-2400.2004.00384.x

Schroeder S.A., Fulton D.C., Currie L., Goeman T. 2006. He said, she said. Gender and angling
specialization, motivations, ethics, and behaviors. Human Dimensions of Wildlife, 11(5), 301-315.
https://doi.org/10.1080/10871200600894928

Scott D., Shafer C. 2001. Recreational Specialization: A Critical Look at the Construct. Journal of
Leisure Research. 33. 319-343. https://doi.org/10.1080/00222216.2001.11949944

Sobolewski W., Borowiak D., Borowiak M., Skowron R. 2014. Baza danych jezior Polski i jej
wykorzystanie w badaniach limnologicznych. PICADOR Komunikacja Graficzna s.c., Lublin. Online
1.12.2023r. Protokot dostepu: https://kl.ug.edu.pl/download/BDJP.pdf

Stokes G.L., Lynch AJ., Lowe B.S., Funge-Smith S., Valbo-Jergensen J., Smidt S.J. 2020. COVID-19
pandemic impacts on global inland fisheries. Proceedings of the National Academy of Sciences,
117(47), 29419-29421. https://doi.org/10.1073/pnas.2014016117

Strayer D.L. 2010. Alien species in fresh waters: Ecological effects, interactions with other stressors,
and prospects for the future. Freshwater Biology, 55(1), 152-174. https://doi.org/10.1111/j.1365-
2427.2009.02380.x

Struna N.L. 1996. People of prowess: sport, leisure, and labor in early Anglo-America. University of
Ilinois Press, ss. 288. ISBN 978-0252065521

76


https://doi.org/10.1016/j.jenvman.2017.10.025
https://doi.org/10.1002/9780470697597
https://doi.org/10.1016/j.ecolecon.2017.03.001
https://doi.org/10.1111/faf.12010
https://doi.org/10.1080/10871200591003436
https://doi.org/10.1080/108712001753473939
https://doi.org/10.1111/j.1365-2400.2004.00384.x
https://doi.org/10.1080/10871200600894928
https://doi.org/10.1080/00222216.2001.11949944
https://kl.ug.edu.pl/download/BDJP.pdf
https://doi.org/10.1073/pnas.2014016117
https://doi.org/10.1111/j.1365-2427.2009.02380.x
https://doi.org/10.1111/j.1365-2427.2009.02380.x

Suminska M., Podgorski R., Bogusz-Gorna K., Skowronska B., Mazur A., Fichna M. 2022. Historical
and cultural aspects of obesity: From a symbol of wealth and prosperity to the epidemic of the 21st
century. Obesity Reviews, 23(6), €13440. https://doi.org/10.1111/0br.13440

Taleb N.N. 2007. Black Swans and the Domains of Statistics. The American Statistician. 61(3), 198-
200. https://doi.org/10.1198/000313007X219996

Tarrant M.A., Manfredo M.J., Bayley P.B., Hess R. 1993. Effects of recall bias and nonresponse bias

on self-report estimates of angling participation. North American Journal of Fisheries Management,
13(2), 217-222.

Tavakol M., Dennick R. 2011. Making sense of Cronbach’s alpha. International Journal of medical
education, 2,53-55. https://doi.org/10.5116/ijme.4dfb.8dfd

Toivonen A.-L. 2002. A survey of the economic value of Nordic recreational fisheries. W: Recreational
Fisheries: Ecological, Economic and Social Evaluation. (Red.) Pitcher T.J., Hollingworth C.E.
Blackwell Science, Oxford, s.137-143. ISBN: 978-0-632-06391-8

Toivonen A.-L., 2008. Recreational fishing in Finland. W: Global Challenges in Recreational
Fisheries. (Red.) Aas Q. Blackwell Publishing, Oxford, pp. 21-25.
https://doi.org/10.1002/9780470697597

Tufts B.L., Holden J., DeMille M. 2015. Benefits arising from sustainable use of North America’s
fishery resources. Economic and conservation impacts of recreational angling International Journal of
Environmental Studies, 72(5), 850-868. https://doi.org/10.1080/00207233.2015.1022987

Tversky A., Kahneman D. 1981. The framing of decisions and the psychology of choice. Science,
211(4481), 453-458. https://doi.org/10.1126/science.7455683

Unal-Karagiiven M.H. 2009. Psychological impact of an economic crisis: A Conservation of
Resources approach. International Journal of Stress Management, 16(3), 177-194.
https://doi.org/10.1037/a0016840

Vehovar V., Toepoel V., Steinmetz S. 2016. Non-probability sampling. W: The sage handbook of
survey methodology. (Red.): Wolf C., Joye D., Smith T.W., Fu Y. Sage Publications, Londyn: 328-
345.

Walton 1., Cotton C. 2015: Wedkarz doskonaty, czyli wypoczynek czlowieka myslacego. Akapit,
Lublin. ISBN 978-83-7825-028-9

Wallace K.J. 2007. Classification of ecosystem services. Problems and solutions. Biological
Conservation, 139(3-4): 235-246. https://doi.org/10.1016/j.biocon.2007.07.015

Wardropper C.B., Dayer A.A., Goebel M.S., Martin V.Y. 2021. Conducting conservation social science
surveys online. Conservation Biology, 35(5), 1650-1658. https://doi.org/10.1111/cobi.13747

Wawak J. 2019. Traktat o wedkarstwie. (Red.): Piesniak M. Red Tag sp. z 0.0., Krakow.

Weltersbach M.S., Lewin W-C., Groger J.P., Strehlow H.V. 2019. Effect of lure and bait type on catch,
size, hooking location, injury and bycatch in the western Baltic Sea recreational cod fishery. Fisheries
Research, 210, 121-130. https://doi.org/10.1016/j.fishres.2018.10.002

Weltersbach M.S., Strehlow H.V. 2013. Dead or alive—estimating post-release mortality of Atlantic
cod in the recreational fishery. ICES Journal of Marine Science, 70(4), 864-872.
https://doi.org/10.1093/icesjms/fst038

Whitfield A.K., Becker A. 2014. Impacts of recreational motorboats on fishes: a review. Marine
Pollution Bulletin. 2014, 83(1), 24-31. https://doi.org/10.1016/j.marpolbul.2014.03.055

77


https://doi.org/10.1111/obr.13440
https://doi.org/10.1198/000313007X219996
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1002/9780470697597
https://doi.org/10.1080/00207233.2015.1022987
https://doi.org/10.1126/science.7455683
https://doi.org/10.1037/a0016840
https://doi.org/10.1016/j.biocon.2007.07.015
https://doi.org/10.1111/cobi.13747
https://doi.org/10.1016/j.fishres.2018.10.002
https://doi.org/10.1093/icesjms/fst038
https://doi.org/10.1016/j.marpolbul.2014.03.055

Winfield 1.J. 2016. Recreational fisheries in the UK: natural capital, ecosystem services, threats, and
management. Fisheries Science, 82(2), 203-212. https://doi.org/10.1007/s12562-016-0967-y

Witwicki M. 1956. Platon, Sofista [tlumaczenie]. Wydawnictwo Marek Derewiecki, Warszawa ss.143.
ISBN 83-88524-47-6

World Bank 2012. The Hidden harvest, the global contribution of capture fisheries. Washington, DC,
World Bank. Online 1.06.2023r. Protokot dostepu: http://hdl.handle.net/10986/11873

Wotos A., Kapusta A., Mickiewicz M., Czerwinski T., 2016, Aktualne problemy gospodarki rybacko-
wedkarskiej i wedkarskiej w pytaniach i odpowiedziach, Komunikaty Rybackie, 3, 26, s. 27-32.

World Bank. 2016. Fishing for poverty. Online 1.06.2023r. Protok6t  dostepu:
https://sailorsforthesea.org/programs/ocean-watch/fishing-poverty

Wright W. 1858. Fishes and Fishing: Artificial Breeding of Fish, Anatomy of Their Senses, Their
Loves, Passions, and Intellects. TC Newby. ISBN 9781443771641

Yellen J.E., Brooks A.S., Cornelissen E., Mehlman M.J., Stewart K. 1995. A middle stone age worked
bone industry from Katanda, Upper Semliki Valley, Zaire. Science, 268(5210), 553-556.
https://doi.org/10.1126/science.7725100

Zalewski M., Schiemer F., Thorpe J. 2001. Fish and land-inland water ecotones-Overview and
synthesis. International Journal of Ecohydrology and Hydrobiology, 1(1-2), 261-266.

Zygmuntowicz D. 2017. Platon, Prawa [tlumaczenie]. Wydawnictwo Marek Derewiecki, Kety, ss. 664.
ISBN 978-83-64408-97-7

78


https://doi.org/10.1007/s12562-016-0967-y
http://hdl.handle.net/10986/11873
https://sailorsforthesea.org/programs/ocean-watch/fishing-poverty
https://doi.org/10.1126/science.7725100

Spis tabel i rycin

Tabele
Tabela 1. Cele, pytania oraz hipotezy badawcze zrealizowane w artykulach naukowych,
wchodzacych w sktad dysertacji doktorskiej.
Tabela 2. Charakterystyka srodowiska badanego (N=1292)
Tabela 3. Wyniki eksploracyjnej analizy czynnikowej (EFA) komponentow czterech potrzeb
motywujacych do uczestnictwa we wspolczesnym wedkarstwie.
Tabela 4. Wyniki regresji porzadkowej (z funkcja 1taczaca probit) predyktorow
socjodemograficznych i ekonomicznych (zmienne niezalezne) wzgledem potrzeb motywacyjnych
(zmienne zalezne).
Tabela 5. Preferencje wedkarzy dotyczace praktyk wedkarskich wzgledem zlowionych ryb.
Tabela 6. Model regresji porzadkowej z funkcja taczaca logit dla preferowanej specjalizacji
polowowe;j.
Tabela 7. Preferencje postgpowania z rybami i modelu towiska ,,ztéw i wypusc” (C&R) oraz ,,ztow
i zabierz” (C&K) wérod wedkarzy o roznej specjalizacji.
Tabela 8. Charakterystyka preferencji i zachowan $srodowiskowych oraz opinii wérod grup o roznej
specjalizacji potowowe;j.
Tabela 9. Charakterystyka postaw uczestnikow wspotczesnego wedkarstwa odczuwajacych
redukcje stresu pandemicznego poprzez wedkowanie oraz niedeklarujacych takich odczu¢
Tabela 10. Procedura identyfikacji charakteru ustug ekosystemowych we wspotczesnym
wedkarstwie w aspekcie preferowanego postgpowania ze ztowionymi rybami.
Tabela 11. Charakterystyka postaw i preferencji uczestnikow wspoétczesnego wedkarstwa opartego
na ustudze ekosystemowej o réznym charakterze na podstawie $redniej oceny punktowej 5-Cio
stopniowej skali Likerta (£SD).
Tabela 12. Charakterystyka postaw i preferencji uczestnikow wspotczesnego wedkarstwa przed
pandemiag COVID-19 oraz podczas pandemii na podstawie $redniej oceny punktowej 5-Cio
stopniowej skali Likerta (+SD).

Ryciny
Ryc. 1. Harmonogram prac nad dysertacja doktorska.
Ryc. 2. Lokalizacja gmin/miejscowosci, z ktorych pochodza badani wedkarze.
Ryec. 3. Lokalizacja preferowanych towisk ankietowanych wedkarzy.
Ryec. 4. Ordynacyjny triplot analizy redundancji (RDA) dla grup socjodemograficznych wedkarzy,
ich potrzeb motywacyjnych oraz preferowanego modelu praktyki wedkarskie;j.
Ryc. 5. Wedkarstwo podczas pandemii COVID-19 w aspekcie postaw i reakcji wedkarzy wobec
ich preferencji i zaangazowania w wedkarstwo (analiza redundancji w przestrzeni ordynacyjnej -
triplot RDA).
Ryc. 6. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i reakcji wedkarzy o
jednoznacznych odczuciach pozytywnego wpltywu wedkarstwa na redukcje stresu zwigzanego z
pandemia COVID-19 na tle charakterystyk spoteczno-demograficznych oraz preferencji i
zaangazowania w wedkarstwo.
Ryc. 7. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i preferencji
wedkarzy stowarzyszonych i niestowarzyszonych, korzystajacych z ustug ekosystemowych o
réznym charakterze na tle charakterystyk ekonomiczno-demograficznych.
Ryc. 8. Analiza redundancji w przestrzeni ordynacyjnej (triplot RDA) postaw i preferencji
wedkarzy stowarzyszonych i niestowarzyszonych, korzystajacych z ustug ekosystemowych o
réznym charakterze wobec ich zaangazowania w wedkarstwo.

79



Oswiadczenia kandydata oraz wspolautorow dotyczace ich wkladu w
przygotowanie opublikowanych artykulow naukowych

Olsztyn, 25.04.2024r.
(miejscowosé. data)
Emil Andrzej Karpinski
(imig i nazwisko kandydata)
Geografia spoleczno-ekonomiczna i gospodarka przestrzenna

(dyscyplina naukowa)

Przewodniczacy Rady Naukowej Dyscypliny
Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
autora rozprawy doktorskiej
O$wiadczam, ze w pracy pod tytulem: Skrzypczak A.R., Karpifiski E.A. 2020. New
insight into the motivations of anglers and fish release practices in view of the invasiveness
of angling. Journal of  Environmental  Management, 271, 111055.
https://doi.org/10.1016/j. jenvman.2020.111055, moj wklad merytoryczny w  jej
przygotowanie polegal na: opracowaniu metodologii badan, analizie formalnej.
gromadzeniu i dostarczeniu materialu badawczego, zarzadzaniu danymi, pisaniu tekstu
oryginalnego oraz jego przegladzie i edycji wraz z odpowiedzig na recenzje, wizualizacji

danych oraz pozyskaniu finansowania.

" .'.4’1‘:" “‘J.‘t‘ . ...'fl{. < .ﬁ'.‘.".‘#*ﬁ'
(podpis kandydata)

80



Olsztyn, 25.04.2024r.
(miejscowos¢, data)
Emil Andrzej Karpiniski
(imig i nazwisko kandydata)
Geografia spoleczno-ekonomiczna i gospodarka przestrzenna

(dyscyplina naukowa)

Przewodniczacy Rady Naukowej Dyscypliny

Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
autora rozprawy doktorskiej
Os$wiadczam, 7ze w pracy pod tytulem: Karpinski E.A.. Skrzypczak A.R. 2021.
Environmental Preferences and Fish Handling Practice among European Freshwater
Anglers with Different Fishing Specialization Profiles. Sustainability, 13(23), 13167.
https://doi.org/10.3390/sul32313167, méj wklad merytoryczny w jej przygotowanie
polegal na: opracowaniu koncepcji badan, opracowaniu metodologii badan, analizie
formalnej, gromadzeniu i dostarczeniu materialu badawczego, zarzadzaniu danymi, pisaniu
tekstu oryginalnego oraz jego przegladzie i edycji wraz z odpowiedzig na recenzje,

wizualizacji danych, pozyskaniu finansowania oraz nadzorze i administrowaniu projektem.

.........................

(podpis kandydata)

81



Olsztyn, 25.04.2024r.
(miejscowos, data)
Emil Andrzej Karpinski
(imie i nazwisko kandydata)
Geografia spoleczno-ckonomiczna i gospodarka przestrzenna

(dyscyplina naukowa)

Przewodniczgcy Rady Naukowej Dyseypliny

Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
autora rozprawy doktorskiej

Oswiadczam, Zze w pracy pod tytulem: Karpinski E.A., Skrzypczak A.R. 2022. The
Significance of Angling in Stress Reduction during the COVID-19 Pandemic -
Environmental and Socio-Economic Implications. International Journal of Environmental
Research and Public Health, 19(7), 4346. https://doi.org/10.3390/ijerph19074346, mdj
wklad merytoryczny w jej przygotowanie polegal na: opracowaniu koncepcji badan,
opracowaniu metodologii badan, analizie formalnej, gromadzeniu i dostarczeniu materiatu
badawczego, zarzadzaniu danymi. pisaniu tekstu oryginalnego oraz jego przegladzie i
edycji wraz z odpowiedzig na recenzje, wizualizacji danych, pozyskaniu finansowania oraz

nadzorze i administrowaniu projektem.

Kepvonclts, sl fnaim...
(podpis kandydata)

82



Olsztyn, 25.04.2024r.
(miejscowosé. data)

dr hab. inz. Andrzej Skrzypczak, prof. UWM

(tytul zawodowy/stopiefi/tytut naukowy, imi¢ i nazwisko)

Przewodniczacy Rady Naukowej Dyseypliny

Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
wspolautora
Oswiadezam. ze w pracy pod tvtulem: Karpiniski E.A., Skrzypezak A.R. 2022, The

Significance of Angling in Stress Reduction during the COVID-19 Pandemic -
Environmental and Socio-Economic Implications. International Journal of Environmental
Research and Public Health, 19(7), 4346. https://doi.org/10.3390/ijerph19074346, mdj
wklad merytoryczny w jej przygotowanie polegal na: analizie formalnej, pisaniu tekstu
oryginalnego, wizualizacji danych oraz pozyskaniu finansowania,

Jednoczesénie wyrazam zgode na przedtozenie w/w pracy przez mgr Emila Andrzeja
Karpinskiego jako cze$¢ rozprawy doktorskiej w formie spojnego tematycznie zbioru
artykuléw naukowych opublikowanych w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czes¢ ww. pracy
wykazuje indywidualny wkiad kandydata mgr Emila Andrzeja Karpifiskiego polegajacy
na: opracowaniu koncepcji badai. opracowaniu metodologii badan, analizie formalnej.
gromadzeniu i dostarczeniu materiatlu badawczego, zarzadzaniu danymi, pisaniu tekstu
oryginalnego oraz jego przegladzie i edycji wraz z odpowiedzig na recenzje, pozyskaniu

finansowania oraz nadzorze i administrowaniu projektem.

83



Olsztyn, 25.04.2024r.

(miejscowosc, data)

dr hab. inz. Andrzej Skrzypezak, prof. UWM
(tytul zawodowy/stopiefi/tytul naukowy, imig i nazwisko)

Przewodniczacy Rady Naukowej Dyscypliny

Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
wspolautora
Oswiadczam, ze w pracy pod tytulem: Skrzypezak A.R.. Karpinski E.A. 2020, New

insight into the motivations of anglers and fish release practices in view of the invasiveness
of angling. Journal of  Environmental  Management, 271, 111055.
https://doi.org/10.1016/j.jenvman.2020.111055, mdj wklad merytorvezny w  jej
przygotowanie polegal na: opracowaniu koncepcji badan, opracowaniu metodologii badar,
analizie formalnej, dostarczeniu materialu badawczego, zarzadzaniu danymi, pisaniu tekstu
oryginalnego oraz jego przegladzie i edycji wraz z odpowiedzig na recenzje, wizualizacji
danych, pozyskaniu finansowania oraz nadzorze i administrowaniu projektem.

Jednoczesnie wyrazam zgode na przediozenie w/w pracy przez mgr Emila Andrzeja
Karpinskiego jako czesé rozprawy doktorskiej w formie spdjnego tematycznie zbioru
artykuléw naukowych opublikowanych w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czgs¢ ww. pracy
wykazuje indywidualny wkiad kandydata mgr Emila Andrzeja Karpinskiego polegajacy
na: opracowaniu metodologii badan, analizie formalnej, gromadzeniu i dostarczeniu
materialu  badawczego, zarzadzaniu danymi, pisaniu tekstu oryginalnego oraz jego
przegladzie i edycji wraz z odpowiedzia na recenzje, wizualizacji danych oraz pozyskaniu

finansowania.

84



Olsztyn, 25.04.2024r.

(miejscowosc¢, data)

dr hab. inz. Andrzej Skrzypczak, prof. UWM

(tytul zawodowy/stopien/tytul naukowy, imi¢ i nazwisko)

Przewodniczgcy Rady Naukowej Dyscypliny

Geografia spoleczno-ekonomiczna i gospodarka przestrzenna
Uniwersytetu Warminsko-Mazurskiego w Olsztynie

dr hab. inz. Adam Senetra, prof. UWM

OSWIADCZENIE
wspolautora
Os$wiadczam, ze w pracy pod tytulem: Karpinski E.A.. Skrzypczak A.R. 2021.

Environmental Preferences and Fish Handling Practice among European Freshwater
Anglers with Different Fishing Specialization Profiles. Sustainability, 13(23), 13167.
https://doi.org/10.3390/sul32313167, moj wklad merytoryczny w jej przygotowanie
polegal na: analizie formalnej, pisaniu tekstu oryginalnego oraz jego przegladzie i edycji
wraz z odpowiedzig na recenzje i pozyskaniu finansowania.

Jednoczes$nie wyrazam zgode na przedlozenie w/w pracy przez mgr Emila Andrzeja
Karpinskiego jako czg$¢ rozprawy doktorskiej w formie spojnego tematycznie zbioru
artykuléw naukowych opublikowanych w czasopismach naukowych.

Oswiadezam, iz samodzielna i mozliwa do wyodr¢bnienia czgs¢ ww. pracy
wykazuje indywidualny wklad kandydata mgr Emila Andrzeja Karpinskiego polegajacy
na: opracowaniu koncepcji badan, opracowaniu metodologii badan. analizie formalnej.
gromadzeniu i dostarczeniu materialu badawczego. zarzadzaniu danymi, pisaniu tekstu
oryginalnego oraz jego przegladzie i edycji wraz z odpowiedzig na recenzje. wizualizacji

danych, pozyskaniu finansowania oraz nadzorze i administrowaniu projektem.

85



Kopie opublikowanych prac wchodzacych w sklad cyklu publikacji

Journal of Environmental Management 271 (2020) 111055

Contents lists available at ScienceDirect

Journal of Environmental Management

e -
ELSEVIER

journal homepage: http://www.elsevier.com/locate/jenvman

Research article

New insight into the motivations of anglers and fish release practices in . |
view of the invasiveness of angling

Andrzej R. Skizypezak , Emil A. Karpinski

Department of Tourism, Recreation & Ecology. Institute of Engineering and Environmental Protection, University of Warmia and Mazury, Oczapowskiege St 5, 10-719.
Olsztyn, Poland

ARTICLEINFO ABSTRACT
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The popularity of angling on a global scale reflects the individual needs of people from different social groups in
many countries. The socio-economic background and intensity of needs are variable over time and can be
modified. These arguments support the development and need to update research among anglers. A new insight
into angling research is to link the hierarchy of needs with socio-economic factors concerning and the preferences
of anglers in handling fish. These relationships were analyzed using ordinal probit regression and graphically
interpreted in an ordination space. The endogenous need for communing with nature is constant in its intensity,
regardless of any external factors. Other needs weaken with increasing income, education levels and years
engaged in angling. The majority of anglers support releasing fish (66%) and say that the possibility of keeping
the fish is not important (62%). It is crucial to identify those anglers for whom the possibility of keeping fish is
important and who do not feel exremely negative abour releasing fish. The study found that they represent about
25% of the angling population. These findings help to explain the wariation in the invasive impact of the
identified motivational-preferential profiles of anglers. Cooperation between the associated angling communities
and water managers is crucial. By gathering anglers around their own fishing places, they can implement their
own educational and organizational selutions.

community from most countries is from 2.0% to 5.0% (Floyd et al.,
2006; Reid, 2008). The FAQ report shows that in 44 countries there is an

1. Introduction

1.1. Angling as a socioeconomic phenomenon

Water recreation is a very important way of using water for many
populations, both in developing and developed countries. Nowadays,
recreation is defined as a psychophysiological and social experience,
which is conducted in free time (Manfredo et al., 1996). According to
research (Metin et al., 2017), recreatienal angling is one of the main
forms of outdoor recreational activities. The number of active anglers
ranges from 220 million to 700 million depending on the estimates. Such
a difference is caused by limited data, especially in less-developed
countries. Participation in recreational fishing activity is growing on a
global scale, especially due to the expansion of the middle class in
developing countries (Organa, 2017). Estimated participation rates
prepared by Arlinghaus et al. (2014) show that anglers constitute about
10.5% of the population in the industrialized world. Recreational an-
gling in the perspective of the present research is considered a
male-dominated activity. The average share of women in the angling
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E-mail address: sandacz@uwm.edu.pl (A.R. Skrzypczak).
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absolute lack of women in fishing (including, for example, Finland and
Lithuania) (Funge-Smith, 2018). However, according to Toivonen
(2008) and Domarkas and Radaityte (2008) these countries have the
highest participation rate of women in angling (34% and 40%, respec-
tively). This proves that the angling data was not verified properly. In
many cases, recreational fishing in national-level reports to the FAO has
probably been omitted.

Currently, angling is the foundation of economic support for fresh-
water fish management in many countries, but it is not the only angling
impact on the economy. Even with lack or incomplete data about an-
glers, the profits are noticeable, especially across developed countries.
Total angling-related costs are a multi-billion Euros per year industry.
Anglers’ expenditures are heterogeneous, including, for example,
transport, equipment, accessories and clothing, accommodation and
excursions, education and license fees (Navrud, 2001; Kohl, 2002; Toi-
vonen, 2002).
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1.2. Anglers’ motivations and consumption in research

The motivation for outdoor recreation has already been extensively
studied (see e.g. Manfredo et al., 1996; Raadik et al., 2010; Budruk and
Wilhelm Stanis, 2013). As well, the motivation for angling and diver-
sification of anglers itself has also been extensively studied (see e.g.
Fedler and Ditton, 1986, 1994; Schuhmann and Schwabe, 2004;
Shramm and Gerard, 2004; Arlinghaus and Mehner, 2004; Copeland
et al., 2017). All motivating needs identified in these studies refer to the
basic motivations for rest and recreation in the natural environment
which have been described by, among others, Dillard and Bates (2011).
It follows from these studies that the popularity of angling in the world is
a reflection of individual human needs from different social groups in
many countries and the main endogenous factor is the need for contact
with nature. Various human needs may lead to increased specialization
in satisfying them. It is worth noting that recreation specialization can
also partly explain the anglers’ environmental behavior regarding
environmental protection (see, e.g. Salz et al., 2001, Salz and Loomis,
2005; Oh and Ditton, 2008; Hawkins et al., 2009). Oh et al. (2007) and
Erickson et al. (2019) found a slightly different hierarchy of needs
among tournament anglers and the need for public perception and
reputation were more distinct. The essence of recreational angling is the
whole ritual of the fishing trip. Its major components include: prepara-
tion of gear, choosing a fishing spot and being with friends (Arlinghaus
et al., 2007). Nevertheless, in many less-developed countries, the main
motive for angling is still obtaining additional food (Funge-Smith,
2018). Fedler and Ditton (1986) identified three groups of anglers with
different intensity of consumption needs and they concluded that the
importance of relaxation, being outdoors, escaping the daily routine,
getting exercise and experiencing natural surroundings generally de-
creases with increasing consumption preferences of anglers.

Angling is an ecosystem service with huge potential and gaining
importance, especially in inland waters (Pope et al., 2016). At the same
time, research shows that this environment-based recreation industry
seems to be increasingly harmful to the environment itself. According to
Lennox et al. (2016), recreational fisheries are a high-pressure factor on
fish, causing over-exploitation in waters around the world (Post et al.,
2002). Catch-and-release is often considered a solution for
over-exploitation of fish in recreational fisheries (Cooke and Schramm,
2007). This assumption is based on the theory that anglers derive the
majority of their satisfaction from the fish capture experience rather
than from the harvest and consumption of the fish that they catch.
Further, it is assumed that catch-and-release fishing is substitutable for
catch-and-keep fishing, although this is not always the case (Breadmore
et al., 2011).

Studies on angling show that many factors determine its invasiveness
and these must be considered regarding nature and habitat protection.
These include changes in social attitudes and behaviors, the introduction
of non-native (mostly invasive) species, pollution, fish welfare and
mortality, the rights of many water users and restoring diversity or
reducing over-exploitation (Arlinghaus et al., 2002; Cooke and Cowx,
2006; Pope et al., 2016). It is important to realize that fish resources are
declining and this can be stopped only by regulations or the cooperation
of anglers (Arlinghaus et al., 2007). At the same time, it should be noted
that socioeconomic differences and attitudes are variable in time and
can be caused by different traditions, law and economics on the
state-level (Arlinghaus et al., 2002). These arguments support the
expansion and need to update research among anglers in terms of pro-
gressive socio-economic changes in the world. In this respect, one of the
more interesting regions is Central Europe. During the several decades of
the communist regime, obtaining additional food was a common moti-
vation for fishing in Poland and other Central European countries,
including the Czech Republic and Hungary (Bninska and Wotos, 2008;
Navratil, 2009; Ivancso-Horvath and Ercsey, 2016). Freshwater fisheries
were centrally controlled and focused on intensive commercial fishing,
especially in Poland (Leopold et al., 1986; Skrzypczak and Mamcarz,
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2006). Over 650,000 Polish anglers are registered in the Polish Angling
Association, which is the largest association of anglers and leaseholders
of waters in Poland. The political and economic transformation revealed
the real economic and social importance of angling. The intensity of
commercial fishing has decreased several times. The economic profit-
ability of private fishing companies is based mainly on the sale of an-
gling licenses (Bninska and Wotos, 2008).

1.3. Research objectives

The popularity of angling and its specificity as an ecosystem service
requires identification of all factors that can explain the relationship
between motivations and preferred type of pressure. These factors can
accumulate and multiply the risks of damage in fish stocks and the
aquatic environment. So far, no comprehensive research has been con-
ducted among anglers which analyses their motivational needs, socio-
economic factors, activity and engagement or preferences for the
handling of fish.

The main goal of this study was a multidimensional analysis of the
relations between socio-economic and demographic factors versus the
motivation system for angling and preferences concerning two utili-
tarian recreational fishing models, i.e. catch-and-release and catch-and-
keep. It is hypothesized that the socioeconomic factors can modify the
anglers’ needs and their intensity and fishing preferences. The second
assumption was that in the anglers’ community there are groups with
different motivational-preferential profiles. To verify these hypotheses
the following research questions were formulated: 1) to what extent do
socioeconomic and engagement factors explain the variability of moti-
vational needs among anglers; 2) what is the acceptance among anglers
for two different models of handling fish; 3) whether there are differ-
ences in the intensity of motivation needs between socio-economic
groups 4) whether there are relations between motivational needs and
preferences for fishing among anglers representing different social
groups and whether these relations make it possible to identify cate-
gories of anglers potentially differing in the level of invasive impact on
fish stocks.

2. Materials and methods
2.1. Design of the survey questionnaire and data collection

The survey was constructed in Polish and English versions using the
Google Forms platform (https://docs.google.com). The full question-
naire is available in the Table SM1 (Supplementary Material). The final
survey contained 41 measures of angling needs and two items to
determine preferences in the treatment of caught fish, as well as 13
questions to identify sociodemographic features and the recreational
activity of anglers, e.g. age, education level, income, years of engaged in
angling and money spent on the hobby per year. The margin of sampling
error (MoE) at confidence level o« = 95% for each sociodemographic
subgroup was calculated. Most researchers accept MoE of up to 8%,
considering the test results to be appropriate for the entire population
(DataStar, 2008; Dillman et al., 2014).

All questions about motivational needs were adapted from the
original full set of 328 Recreation Experience Preference (REP) items
divided into 19 domains (Driver, 1983). Driver’s Master list of items for
REP was shortened and adjusted to keep the highest relevance for an-
gling recreation and reduce the time needed to complete the survey. The
changes included a reduction and simplification without changing the
survey substance. Due to the very comprehensive source material, this is
common practice amongst researchers exploring motivation purposes
(Manfredo et al., 1996; Raadik et al., 2010; Budruk and Wilhelm Stanis,
2013). All questions were carefully selected based on an analysis of
previous studies among anglers (Fedler and Ditton, 1986; Arlinghaus
and Mehner, 2004; Schuhmann and Schwabe, 2004) and studies of other
forms of recreational activity in the natural environment (Wang et al.,
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2015). On this basis, seven main domains and 41 items which charac-
terized them were selected, i.e. leisure, rest and relaxation, image and
prestige, contact with nature, emotions, social relationships, knowledge and
skills and self-realization and self-esteem. The research on anglers’ moti-
vational needs was based on these domains (Table SM2 - Supplementary
Material).

Anglers’ preferences for two fishing practices, i.e. catch-and-release
(C&R) and catch-and-keep (C&K) were identified based on two items: 1)
“The possibility of keeping each caught fish is important to me”; 2) “I
release caught fish according to the ‘no-kill” principle”.

In the survey, the questions related to needs and preferences were
measured on a typical 5-point Likert scale, where "1" was the equivalent
of "I strongly disagree" and "5" meant "strongly yes" with "3" meant "I
have no opinion or it is difficult to determine it" (neutral opinion). The
five-point Likert scale is widely used in motivational and sociodemo-
graphic research (Navratil et al., 2009; Norman, 2010).

The pre-test survey was carried out directly on a group of 28 active
anglers. The results showed that all dimensions reached Cronbach’s «
coefficient between 0.72 and 0.83, which means good reliability. In
related literature, the recommendation for Cronbach’s alpha to prove
the validity of the scale is varied, ranging from 0.5 to 0.8 (Manfredo
et al., 1996; Tavakol and Dennick, 2011).

Website links with the questionnaire were disseminated online,
including official websites of the Polish Angling Association, by social
media on Facebook pages, anglers’ discussion groups and internet fo-
rums. The survey was widespread from February till July of 2019. The
questionnaire was fully anonymous and not limited by age. The time
required to complete the survey was about 8-15 min. In total, 709 re-
spondents provided complete answers to the survey questions., This
number of completed questionnaires is large enough to apply to the
population as a whole (MoE £3.68%, o = 95%). The majority of the
answers came from those who spoke Polish (96.0%) and lived in Poland
(94.9%).

2.2. Statistical data analysis

A complete set of answers to questions about the motivating needs of
anglers were subjected to exploratory factorial analysis (EFA) using
Varimax rotation with Kaiser normalization. The usefulness of factorial
analysis to reduce the number of variables was verified using a Kaiser-
Meyer-Olkin sample adequacy test value 0.93 (admission criterion >
0.60), its statistical significance (p < 0.05) and Bartlett’s sphericity test
value 0.008 (admission criterion < 0.100). It was assumed that only
high factor loadings (>0.65) were taken into account in the next stage of
the analysis. In addition, it was determined that the criterion of the
retaining factor analysis eigenvalue will be greater than 1.0 and vari-
ance will explain more than 5%. The set of 41 items was reduced to 20
with the highest importance in explaining variability. They were
concentrated into four groups of factors. Those procedures improve the
Cronbach a coefficient within four dimensions to range from 0.79 to
0.88.

The assumption of a non-linear distribution of Likert scale was made
(Liddell and Kruschke, 2018). The ordinal regression analysis with link
function probit was used to assess the potential impact of sociodemo-
graphic and economic indicators (independent variables) on variability
in the needs of motivating anglers (dependent variables). The fitting of
the regression model was explained by the Nagelkerke Pseudo R coef-
ficient and the statistical significance of the test [|%. The statistical sig-
nificance of b coefficient ordinal regression with a link function probit
was tested using Wald’s statistics for non-linear models. For each soci-
odemographic and economic predictors, the reference level one of the
subgroup was determined (the parameter b has been assigned the value
zero because it was redundant). Independent variables such as: "age",
"marital", "domicile", "employment", "license costs" and "distance trav-
eled" proved to be statistically insignificant components of ordinal
regression models. The predictors "age" and "marital" showed

"
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statistically significant (p < 0.05) strong correlations with the "experi-
ence" explanatory variable. The Pearson correlation coefficient between
them was: 0.692 and 0.578 respectively. The factorial analysis and
ordinal probit regression analysis were performed in IMAGO PRO SPSS
Statistics version 25.

The statistical significance of differences in the preferred model of
dealing with caught fish was examined based on the t-test for dependent
samples (p < 0.05). To analyze the intensity of motivational needs in the
sociodemographic groups of anglers, a one-way ANOVA and a Tukey
HSD post hoc test were used. All statistical significance tests were per-
formed using STATISTICA version 13.3 software.

Redundancy analysis (RDA) is a canonical form of principal
component analysis (PCA) and is one of the so-called linear techniques
that can be used in socio-economic research (Misztal, 2017). The RDA
was used to summarize the relations between motivational needs and
the preferred fishing practices, which explains the expectations and
behavior of individual groups of anglers. This ordination linear method
is appropriate if the longest gradient in the dataset is shorter than 3.0
standard deviations (<1.2 SD). Each variable in the model (motivating
needs and preferred fishing practice) was tested for significance using
Monte Carlo permutation tests (499 random permutations). All param-
eters were standardized using log (x+1)-transformation (ter Braak and
Smilauer, 2018). All variables explained a significant amount of vari-
ability and were statistically significant (p < 0.05). The redundancy
analysis was performed using CANOCO version 5.11 software.

3. Results
3.1. Summary of responses — socio-demographic characteristics of anglers

The vast majority of the survey respondents were men (near 92.0%),
as is shown in Table SM3 (Supplementary Material). The most numerous
age category was 25-40 years (nearly 47.9%) and the least numerous
age group were respondents < 25 (about 14.0%). The studied group was
dominated by anglers with higher (43.2%) and secondary education
(41.6%). Most respondents were married (58.1%) and employed
(77.9%). Almost half of those surveyed (49.4%) came from villages or
towns (up to 25.000 inhabitants). The majority of respondents (50.1%)
indicated that their annual income was between €6000 and €12,000.

The respondent group was diversified in terms of socio-economic
involvement indicators related to angling. In terms of experience,
about 22.6% of anglers were defined as newcomers (<10 years of
engaged in angling).

The most experienced group (more than 30 years in angling) repre-
sented 25.8% of the studied population. About 27.6% spent more than
€500 on their hobby per year and only 20.7% spent less than €100. For
40.9% of the respondents, expenses on fishing licenses amounted to
between 10% and 33%. Anglers traveled various distances to their fa-
vorite fishing spots. Only 19.2% had that kind of spot within 3 km from
their place of residence and 23% had to travel more than 30 km. About
39.1% of surveyed anglers can be classified as very active, practicing
their hobby at least once a week. Slightly more than fourth of all pop-
ulation (26.9%) went fishing only a few times a year. Most of the sur-
veyed anglers (81.4%) were members of an angling association. The
margin of sampling error (MoE) indicates that all sociodemographic
subgroups were useful in reflecting the whole population (Table SM3).

3.2. Motivational needs in angling

Based on an exploratory factorial analysis (EFA), the list of respon-
dent answers was reduced (initial set of 41 questions - supplementary
material). Four main factors were identified as motivational needs
which explain the participation in angling recreation (Table 1). These
factors are characterized by eigenvalues >1.0 and explained 61.46% of
the total variance. All factors were based on anglers’ responses, which
brings factor loadings >0.650, otherwise, the items were dropped.
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Table 1
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Exploratory factorial analysis (EFA) results for the four components of motivating needs for anglers.

Principal factors - the motivating Items Score (mean + Factor Eigenvalue  Total variance Cronbach’s a
needs SD) loadings (%)
Reputation To build your image amongst others 1.92 +£1.17 0.787 5.60 28.01 0.82
To let others know that I am doing it 1.95 +1.18 0.757
To make a good impression on others 1.52 + 0.93 0.736
To show off my outfit and equipment to 1.62 + 0.99 0.711
others
To tell others about my achievements 2.48 +1.30 0.669
Escape to nature To enjoy the smells and sounds of nature 4.49 £ 0.83 0.804 3.57 17.87 0.88
To admire the scenery 4.59 + 0.70 0.785
To observe and study nature 4.34 + 0.96 0.773
To experience peace and quiet 4.57 £0.77 0.771
To be closer to nature 4.58 + 0.78 0.733
To experience open space 4.39 £ 0.89 0.693
To be far from crowded places 4.44 +£0.88 0.672
Social ties To meet and get to know new people 3.10 £ 1.36 0.806 1.58 7.90 0.84
To spend time with friends or companions 3.57 +1.27 0.794
To be with people who share similar values 3.49 +1.29 0.781
To be with people respected in the society 2.87 +£1.33 0.703
Excitement & Self-fulfilment To feel thrills or excitement 4.41 + 0.87 0.795 1.52 7.59 0.79
To check and improve my abilities and skills ~ 4.10 + 1.06 0.735
To feel an adrenaline rush 3.94 +1.24 0.725
To understand my passion for doing it better ~ 4.33 + 0.89 0.709

Cronbach’s a coefficient is considered the least acceptable, ranging from
0.79 to 0.88. The factor that explained the highest percentage of vari-
ability (28.01%) was called reputation. It was based on questions about
the conscious intention to raise one’s own reputation and prestige
through fishing. The average score shows that the vast majority of re-
spondents did not identify angling with a need to improve their image or
build their position in the social group. The relatively most intense was
the need to tell others about one’s achievements. The second factor was
called escape to nature. The nature of the questions reflects the need for
contact with nature and separation from everyday duties. This factor
explained 17.87% of the total variance. The highest mean score and the
lowest SD indicates the unanimity of anglers and the highest intensity of
this need. For the factor called social ties, the respondents showed rela-
tive neutrality (mean score from 2.89 to 3.57) and divergence in their
motivational needs (highest SD from 1.27 to 1.36). The need to be with
people respected in society was potentially of the least importance. The
anglers’ answers also identified a positive correlation with the realiza-
tion of the need for excitement & self-fulfillment. This factor had the
smallest share in the explanation of the total variability (7.59%).

3.3. Anglers’ preferences for fishing practice and fish caught

Anglers showed different and unobvious preferences for the fish
caught (Table 2). Most preferred releasing fish (“agree" and "strongly
agree"). In total, they represented 66.1% of respondents. At the same
time, 61.5% indicated that the possibility of taking caught fish, char-
acteristic of the C&K model, was not important for them (“disagree" and
"strongly disagree"). Neutral attitudes towards releasing or keeping fish

Table 2
Anglers’ preferences for fishing practice and fish caught (N = 709).

Opinion Fishing practice

catch&release catch&keep

% N % N
Strongly disagree 4.7 33 423 300
Disagree 7.7 55 19.2 136
Neutral (no preferences) 21.5 152 18.6 132
Agree 23.1 164 10.4 74
Strongly agree 43.0 305 9.5 67
Likert score (mean + SD)* 3.92 +1.172 2.26 + 1.36"
Pearson’s coefficient r (cross-correlation) —0.706

*Statistically different, p < 0.001.

were declared by 21.5% and 18.6% of anglers, respectively. The mean
scores for C&R and C&K models are statistically different (t;;, 707) =
19.07, p < 0.001) and have a negative linear correlation (t;;, 707) =
—26.49, p < 0.001; r(799) = —0.706, p < 0.001).

The relationship between the preference for fish release and the need
to keep fish is linear, but cross-correlations are not fully symmetrical
(Fig. 1). Respondents were divided into five groups according to their
preferences for the C&R model and differ statistically in their opinions
on the importance of keeping fish (ANOVA, F4 704 = 178.45, p <
0.001). Simultaneously, the group of anglers who identify themselves
most strongly with the C&R model (“strongly agree", 43.0% of re-
spondents) most strongly rejected the possibility to keep fish after
fishing (mean score 1.31 + 0.81). However, among anglers divided into
five groups according to their preferences for the C&K model, opinions
about the release of caught fish were less differentiated. Respondents for
whom the possibility of taking fish was important (“agree”, i.e. 10.5% of
respondents) or very important (“strongly agree", i.e. 9.4% of re-
spondents) did not differ statistically in their opinions on the C&R
model. The average ratings for the opinions on the potential release of
fish for the two groups did not differ (p > 0.05) and amounted to 2.65 +
0.89 and 2.52 + 1.38, respectively. The relatively high SD value suggests
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that anglers with the highest tendency to keep fish do not categorically
reject fishing according to the C&R model.

3.4. Sociodemographic determinants of the angler’s motivational needs
and preferred fishing practice

Sociodemographic and economic indicators, as well as anglers’
engagement and activity (as independent variables), explained the
variability of motivation needs (as dependent variables) to a low degree.
This was indicated by the results of ordinal probit regression analysis
(Table 3). All regression models were characterized by high statistical
significance but were explained differently. Predictive factors contrib-
uted significantly to the explanation of 25.2% of the variability of
excitement and self-fulfillment. For the escape to nature factor, the predi-
cators explained only 5.8% of the variability, and 10.7% of the vari-
ability for the reputation factor. Only the predicators “education” (W =
7.665, p < 0.01) "income" (W = —6.271, p < 0.05) and "experience" (W
= 6.107, p < 0.05) had a statistically significant contribution to the
explanation of the first of these needs. At the same time, all three of them
proved to be the most universal, as they were statistically significant
components of the model of each motivating factor. The following
predictors had the highest statistical significance (p < 0.001): "activity"
(W = 54.252), “experience” (W = 20.134), "costs" (W = 19.869), "in-
come" (W = 17.401) and "gender” (W = 13.834).The regression co-
efficients b for all predicator categories are listed in Table SM4. Increase
in value of coefficient b in relation to the reference level for "income"
means that with higher anglers’ income, the intensity of motivating
needs decreased. A similar relationship occurred between the three
motivating needs (except "escape to nature") and experience.

In sociodemographic groups associated with predictors important for
ordinal probit regression models, statistically significant differences in
the needs motivating angling were found (Table SM5). Compared to
men, the participation of women participating in this form of recreation
was explained to a higher degree by the need to fulfill social ties (F(1, 707)
= 13.28, p < 0.001) and the need for excitement and self-fulfillment was

Table 3

Results of ordinal regression (with link function probit) of sociodemographic
and economic predictors (independent variables) on the motivating needs
(dependent variables) of anglers (N = 709). The statistical significance of the
maximum value of the W statistics reflects the usefulness of predicators for the
non-linear regression model.

Sociodemographic Maximum value of Wald statistics (W) for motivating
and economic needs”
predictors A . -
Reputation  Escape to Social ties Excitement &
nature Self-
fulfilment
Gender 0.002 0.343 13.834*** 8.678**
Age 2.372 0.175 1.712 0.591
Income 12.328*** 6.271* 13.273%** 17.401%**
Education 4.178* 7.665%* 10.953** 11.068**
Marital 0.191 0.102 1.485 3.244
Domicile 0.434 2.054 3.018 0.682
Employment 2.136 1.836 1.812 1.107
Experience 4.597* 6.107* 20.134%** 9.939**
Activity 10.089** 0.031 9.081%** 54.252
Costs 0.219 1.701 11.598%* 19.869
License costs 0.008 0.563 2.271 0.800
Distance traveled 2.391 2.220 2.602 1.102
Affiliated 6.073* 2.589 4.924* 0.020
Regression model fitting
—2 log Likelihood 3517.742 3657.644 3736.095 2924.956
[ =25 80.038*** 42.116* 115.067***  203.439***
Pseudo R? 0.107 0.058 0.150 0.252

@ Test of significance of the regression model’s coefficient b (Wyisca = 3.841):
*p < 0.050 **p < 0.010 ***p < 0.001.
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less relevant (F(z, 707) = 19.06, p < 0.001). A decrease in the importance
of all motivating factors for people with the highest annual income
(>€12,000) compared with anglers earning less was observed. When it
comes to reputational needs (F(z, 706) = 11.55, p < 0.001), satisfying
social ties (F¢z, 706) = 7.06, p < 0.001), as well as excitement and self-
fulfillment (F¢2, 706) = 10.41, p < 0.001), these differences are statistically
more significant than for escape and to be in contact with nature (Fy,
706) = 4.26, p < 0.05). Respondents with primary and secondary edu-
cation identified their hobbies more closely with the need for reputation
(Fez, 706) = 8.95, p < 0.001) and the need to fulfill social ties (F(2, 706) =
7.45, p < 0.001) rather than people with tertiary education. In the most
experienced group (>30 years engaged in angling), the importance of
the need for satisfying social ties was significantly reduced. (F3, 705) =
7.72, p < 0.001). The increase in fishing activity was related to the
growing importance of motivational needs such as reputation (F(3, 705) =
5.92, p < 0.001) and excitement and self-fulfillment (F3, 705) = 14.99, p <
0.001). The intensity of the latter of these motivations increased with
the expenditures on fishing (F(3, 705) = 11.35, p < 0.001). For those who
spent more than €250 per year on their hobby, the needs related to social
ties were more important (F(3, 705) = 6.07, p < 0.01). The importance of
this need was also significantly higher among organization members
(Fa, 707) = 6.61, p < 0.05). For this group of respondents, angling was
more identified with raising their reputation (F(;, 797) = 7.33, p < 0.01).

The motivational needs that explain the preferences and attitudes of
individual sociodemographic groups are illustrated by the ordered space
of RDA1 and RDA2 (Fig. 2). The sum of all the canonical eigenvalues was
0.5349. The first axis accounted for 39.8% of the total variance of
response data (motivating needs in sociodemographic groups). The
needs of excitement and self-fulfillment (r = —0.8062) and reputation (r =
—0.4973) were strongly correlated with RDA1 and make the greatest
contribution in motivation explanation. The need to escape to nature has
slightly stronger correlations with the RDA1 axis (r = —0.3509) than to
the RDA2 axis (r = 0.2680). The need to fulfill social ties was the most
strongly correlated with RDA2 (r = —0.3364). The two RDA factors
explain a total of 43.5% of the variability of response data. The cumu-
lative percentage variance of fitted response data (motivating needs and
preferred fishing practice) for both RDA axes is 100% (including RDA1
91.5%). Strong correlations between the RDA1 axis and C&R model (r =
—0.7394) and C&K model (r = 0.7607) were also noted. They are visible
in the strong positive correlations between the motivational needs:
reputation, excitement and self-fulfillment and also escape to nature.

In turn, there was a weakness of correlation between the latter of
these needs and to fulfill social ties The strong negative correlations
between preferences toward two different fishing practices are clear.
The preferred model C&R has positive correlations with all motivating
needs. It is most strongly correlated with excitement and self-fulfillment.
The preference of the model C&K shows the strongest negative corre-
lations with the needs of excitement and self-fulfillment and reputation.

The ordination space in graphic interpretation allows four invasive
categories of motivational-preferential profiles to be distinguished
among anglers (Fig. 2). They are characterized by different relationships
between motivational needs and preferred fishing practice, as described
in detail in Table SM6. The invasive categories reflects the preferences to
handling fish, i.e. slightly invasive with preferences for the C&R model;
moderately invasive for neutral attitudes towards C&R and C&K;
strongly invasive with preferences for C&K model. Most of the identified
sociodemographic groups should be qualified in the slightly invasive
category. Among them, the preferences for the C&R model were the
strongest, and the possibility of keeping the caught fish was the least
important. Anglers spending over €500 a year on their hobbies were
most motivated by the need for excitement and self-fulfillment and firmest
in declaring the release of caught fish. The preferences toward the
strongly invasive category are completely different. Non-attached an-
glers, occasional anglers and those who incur the lowest expenses for
their hobbies prefer the C&K model. The group of anglers with the
greatest experience (>30 years of engaged in angling) and women differ
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Fig. 2. Ordination triplot of redundancy analysis
(RDA) for sociodemographic groups of anglers and its
motivating needs and preferred model of fishing
practice. Both canonical axes are linear combinations
of explanatory variables. Vectors pointing in the same
direction indicate a positive correlation, vectors
crossing at right angles indicate a near-zero correla-
tion, while vectors pointing in opposite direction
show a high negative correlation. The closer the
group is to the center of the ordinal space, the more
averaged the explanatory variables are. Inserted table
shows summary of the results of the RDA including
eigenvalues, correlations and percentage of variation
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RDA axes summary RDA1 RDA2 Total variance
Eigenvalues 0.398 0.137 1.000
Pseudo-canonical correlations 0.768 0.423 -
Cumulative percentage variance:
of response data 39.8 43.5 -
of fitted response data 91.5 100.0
Sum of all eigenvalues: - - 1.0000
Sum of all canonical eigenvalues: - - 0.5349

from the selected four categories of motivational-preferential profiles.
For the most experienced anglers, the need for escape to nature becomes
relatively more important. These anglers are most neutral towards both
the release of the caught fish and the need to retain them. On the other
hand, the ordination space reflects the association of angling with the
need to fulfill social ties by women. Moreover, the need for excitement &
self-fulfillment is statistically less important than for men. However, the
women’s preferences to the C&K model are the closest to the “strongly
invasive” profile category.

4. Discussion
4.1. Determinants of motivational background

The results of the study show that sociodemographic indicators
explain the motivation for recreational angling only to a limited extent.
At the same time, the intensity of motivations was related to angling
preferences and behavior. The anglers’ attitudes were most strongly
connected with: income and education, frequency of fishing (activity),
the costs involved in the activity (costs), membership in clubs (affili-
ated), years of being engaged in angling (experience), and (indirectly)
gender. The main need was to escape to nature and it includes enjoying
nature and escaping from pressure (either personal, social or physical)
factors. It was the least related to sociodemographic and economic

factors. The second most important motive was excitement and self-
fulfillment. This need result in a greater fishing frequency and expenses
on angling. At the same time, its lower intensity was linked to “income
growth” and “engaged in angling”. The latter of these indicators was
correlated with an angler’s age. A similar correlation was found by
Schramm and Gerard (2004) during studies of temporary changes in
angler motivation. This means that the main endogenous motivating
factor (escape to nature) emerges in youth and avid anglers rarely occur
in old age. Studies conducted among anglers in the United States show
that most anglers begin fishing before 14 years of age (FHWAR, 2011).

In the opinion of the respondents, the realization of the need for
public perception and image (reputation) is the least important. On the
other hand, its importance is statistically increasing among anglers with
the lowest income and education and among the least engaged in an-
gling, i.e. the youngest. Moreover, it is relatively more important for the
most active avid anglers and affiliated anglers. The need to maintain and
develop social ties is a slightly more important factor. It was relatively
most important for lower-income and less-educated anglers with less
angling-related experience, i.e. younger anglers. This group may be
equivalent to the respondents identified in the Shramm and Gerard
studies (2004). In their results, the family and social motive was the
most important for those who had more family members to support. In
the current study, social ties had the highest average score among
women. Henderson and Gibson (2013) suggest that in leisure and
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recreation behavior, women search for opportunities to strengthen their
family relationships and family togetherness. This proves that in fishing,
women also see opportunities to meet their social and family needs.

The current study found that the main need is relatively constant in
intensity and independent of sociodemographic indicators although the
intensity of the remaining needs weakens with an increase in income,
education and with the number of years engaged in angling. Schramm
and Gerard (2004), referring to the motivational memories of anglers,
found that the importance of needs changes with the passing of years.
For example, a decrease in the importance of family recreation and so-
cial relationships for angling was proven. However, the authors noted
that the ranking of fishing motivations was not affected by age and
(likely) not by the number of years engaged in fishing. According to Kaur
(2013), despite the passage of time as well as social and generational
changes taking place, the motivational basis for human activities has not
changed. Nevertheless, the intensity of needs and ways to satisfy them
varies among individuals and may change with age.

Based on previous research, it should be assumed that the predom-
inance of any sociodemographic group in the study may affect the final
interpretation of the results. It can be assumed that this will mainly
concern the predictors that have the strongest connections with the in-
tensity of motivating needs. In the current study, apart from men (92%),
associated anglers were dominant (81%). In the remaining sociodemo-
graphic groups, the proportions were maintained. The percentage of
women in the study seems small (8.0%), but was higher than the esti-
mated in the angling community from most countries (Floyd et al., 2006;
Reid, 2008). The wilderness is seen as a more "natural”" environment for
men. The lower participation of women is a result of the lower sense of
personal safety in outdoor recreation activity and wilderness recreation,
as well as socio-cultural background (Johnson et al., 2001; McNiel et al.,
2012). Therefore, the findings on anglers’ characteristics and motiva-
tions in sociodemographic groups should be interpreted as primarily
male. In the research carried out by Copeland et al. (2017), men also
dominated (92%). However, the majority of respondents did not belong
to a fishing club or organization (57%). Furthermore, the vast majority
had been engaged in angling for more than 10 years (93%) and fished
more than once per month (90%). In the given socioeconomic structure
of respondents, the main motivating needs were relax and unwind
(29.6%) and to be outdoors (19.5%). At the same time, only 14.3% of
anglers declared the motive to spend time in natural areas and 44.2%
preferred fishing practice catch for food, then catch and release. It is
noteworthy to mention that in the study by Copeland et al. (2017), U.S.
anglers had a 58% share. Thus, the sociodemographic structure and
ethnic factors can modify the anglers’ needs and their intensity.

4.2. Preferential aspects for handling caught fish

The study found that economic indicators and years engaged in an-
gling are linked to different preferences for handling caught fish. The
results indicate that the possibility to keep fish was relatively important
for anglers with 20-30 years of experience and anglers with secondary
education and average income. At the same time, anglers with more
than 30 years of experience were very neutral towards releasing or
keeping the fish. The neutrality of these anglers may indicate lack of
endogenous ethical beliefs. Therefore, their attitudes will potentially be
influenced by socioeconomic factors. The importance of this phenome-
non will increase with the ageing of the population and the collapse of
the retirement benefits system at the same time. This is confirmed by
studies of phenomena associated with ageing populations and deterio-
ration of the economic status of seniors (European Commission, 2014).
Changes in the age structure of the angling population have been
confirmed by statistical research in Canada (Fisheries and Oceans Can-
ada, 2012). In 2010, 55% of the country’s anglers were in the 45-64 age
category. At the same time, only 28% of all Canadians were in this age
class. Between 2005 and 2010, the percentage of anglers aged >65
increased from 6% to 11% (almost doubling). Over the same period, the
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population of anglers increased by only 1% (Fisheries and Oceans
Canada, 2012).

In the current study five groups of anglers were classified into the
“strongly invasive” profile, i.e. unassociated anglers (19.62%), the least
active anglers (respectively 26.94% and 33.99%) and anglers who spend
the least money (respectively 20.73% and 24.26%). The average per-
centage share of these groups was 25.11% (£5.75). Meanwhile, Fedler
and Ditton (1986) found no significant differences between groups of
anglers with different intensity of consumption needs in the
socio-economic variables of age, gender, education and income.
Therefore, it must be considered that the link between sociodemo-
graphic factors and the incentive system has changed.

According to Schramm and Gerard (2004), the increase in income
and increased costs of fishing corresponded with the lesser importance
of fish acquisition for consumption. On the other hand, fish consumption
was important for anglers who were not satisfied with their catch (fish
rarely and caught only a few fish).In turn, anglers who were angling
organization members were twice as active. For them, eating the fish
they caught was potentially less attractive and did not constitute a need
(Schramm and Gerard, 2004). One should consider what makes these
anglers more willing to release fish. This may be due to saturation with
the eating of fish as a result of frequent contact with large quantities of
fish caught. High fishing activity and catching large amounts of fish,
together with keeping just a small part of the fish for their own use, may
give anglers a sense of harmlessness to the environment. According to
Graefe (1981), fishermen in the low-participation category placed
greater importance on catching more fish and eating them than anglers
in the high-participation category. Research shows that this group may
include women. Ready et al. (2018) found that female anglers fish less
frequently and less intensively than male anglers.

The current study found that women’s preferences were relatively
close to the “strongly invasive” profile. The women were statistically
different from men in such factors as preference for keeping caught fish,
social ties and excitement and self-fulfillment. However, the potential
impact of their attitudes and preferences on the environment should be
considered as marginal. In addition, the current study does not show
that women were a behavior modifier to their partner-angler since the
“marital” factor was statistically irrelevant in the regression model to
every motivation aspect.

Anglers belonging to organizations are more accepting of fish
release. They represent the “slightly invasive” category of anglers. Ac-
cording to Copeland et al. (2017), anglers are more likely to participate
in habitat management if they are members of an angling organization.
Therefore, it should be assumed that the effectiveness of education and
information campaigns is greater among members of an angling orga-
nization. In the study, anglers without membership were classified into
the most invasive profile. The greater importance of fish consumption
among non-associated anglers was indicated by Schramm and Gerard
(2004). Therefore, the potential impact of angling on fish stocks can also
be analyzed based on this indicator. However, the percentage of anglers
remaining outside of organizations varies between countries (Copeland
etal., 2017). Moreover, the dynamics of this phenomenon and its impact
changes with the development of angling tourism. Research among Irish
anglers showed that 69% of them were members of an angling organ-
izationalthough, among foreign anglers surveyed in Ireland, only 23%
were members of an angling club or organization (Tourism Development
of International, 2013).

4.3. Anglers’ fishing practice versus the management of fisheries resources

The study found that the vast majority of anglers tend to release fish.
Over 66% support the principle of fish release. At the same time, almost
62% declared that the need to keep fish after fishing was not important
to them. However, acceptance of the principle of releasing fish does not
mean that all fish are released in fishing sites which allow anglers to
keep their catch. Moreover, the available results of research on post-
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release mortality are not obvious. Bartholomew and Bohnsack (2005)
collected data from many studies and their meta-analysis showed that
fish mortality can vary from almost 0% to even more than 95%. A similar
rate is shown by Funge-Smith (2018). Therefore, even if most anglers
declare a tendency to release fish, the cumulative effect of reducing fish
stocks may be significant.

The scale of potential effects of releasing fish after being caught
should be assessed in terms of the popularity of anglers following C&R
rules. Current studies show that differences in the C&R ratio among
countries are caused by laws, economic status of the population, tradi-
tion and provision necessity (Aas et al., 2002; Lyman, 2002; Policansky,
2002). The popularity of the C&R ratio varies even from 0% (some parts
of eastern and northern Europe) to 10% (Scandinavia) and even up to
57% (USA) and 60% (globally), although it increased from 37% in 1981
to 54% in 1999 (Cooke and Cowx, 2004; Bartholomew and Bohnsack,
2005). In communities predominated by low-income and minority
groups, the C&R ratio is also very low (Pulford et al., 2017).

Against the background of ethical controversy around the C&R
principle, solutions based on the C&K principle have also been intro-
duced and are implemented together with quantitative limits of fish. For
example, in Germany, the Animal Protection Act has resulted in a social
norm to kill each fish is not limited by length-based limit, protected
seasons, protected species or quantity (Arlinghaus, 2007; Arlinghaus
et al., 2007). In such an environment, implementation of scientific
insight showing how to ameliorate the impact of C&R becomes difficult
or even impossible.

This solution has a disadvantage since most of the specialized anglers
are keen on so-called “medal fish” rather than consumption. In attractive
C&R fishing spots, the same individual fish is often caught repeatedly.
Therefore, a compulsory fishing model (C&K) prohibiting the release of
fish does not seem attractive to them. If the law supports only a small
limit and anglers cannot release any allowed fish in this limit, they will
probably not be satisfied. In extreme situations, a planned day-trip will
end very quickly when the limit is reached. In that case, a very strict law
enforcing C&K may make angling less attractive to people.

According to Policansky (2002), fisheries organizations and many
countries would prefer to limit than ban angling. Reducing the catch
may allow sustainable development, where more anglers have access to
fish in good shape. But it is highly dependent on anglers’ attitude to it
and the level of their practical knowledge about practice, and releasing
techniques, which cause less post-release mortality among fish (Poli-
cansky, 2002; Cooke and Suski, 2005). Management of fisheries based
on the C&R can help to reduce the negative impact of angling on the
environment and fish populations. According to Arlinghaus et al.
(2007), more skilled and educated anglers will pose less of a threat to the
environment. Therefore, perhaps the education of anglers is better than
banning angling (Arlinghaus et al., 2007).

An interesting factor for future research could be the member and
non-member angler ratio. It appears that this element has been over-
looked by fishing managers and most researchers and is covered by very
limited data (Kohl, 2002; Copeland et al., 2017). In the state of present
knowledge (see Arlinghaus et al., 2007), including the current study,
associated anglers are more inclined to specialize and, consequently,
cause less harm to the environment. Additionally, they spend more
money on their hobby and are easier to educate on an organization level.
This is a group which can provide positive changes for sustainable
fisheries development.

5. Conclusions

The current study demonstrated that there are differences in the
intensity of motivation needs among anglers. The relationship between
these needs and socioeconomic factors is reflected in the activity and
engagement indicators of anglers. It was found that the main endoge-
nous need for experiencing nature is equally important for anglers
belonging to different socioeconomic and demographic groups. The
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second most important need is excitement and self-fulfillment, and so-
cioeconomic predictors explain its variability to the greatest extent. In
addition, its intensity is positively correlated with increasing costs and
activity of anglers, but negatively with their income.

It was demonstrated that there are relations between motivational
needs and preferences for a fishing practice among anglers representing
different social groups. The current study indicates that a greater incli-
nation to the invasive model of fish handling is more characteristic for
anglers who feel less need of excitement and self-fulfillment. At the same
time, pro-ecological attitudes seem more characteristic for associated
anglers, i.e. with a higher intensity of the need for social ties.

It is anticipated that these findings are relevant not just for fishing
place managers, but also for natural resource conservation agencies. The
implication of new solutions for the conservation of fish stocks requires
an understanding of anglers’ attitudes. It seems crucial to identify these
groups of anglers for whom the possibility of taking fish is important or
very important and, at the same time, they do not speak extremely
negatively about their release. The vast majority of anglers show a great
acceptance for releasing the fish. The estimated percentage of anglers,
for which the possibility of keeping fish is very important, is not large.

The current study provides a foundation for more effective fisheries
management and conservation of fish stocks. The hierarchy of anglers’
needs and their relationship to socioeconomic factors and preferences
for fish handling should be used by fisheries managers. The research also
shows that pro-ecological attitudes can be more effectively shaped in the
communities of associated anglers. Therefore, one solution to improve
the protection of fish stocks could be the creation of angling commu-
nities around the fishing site. This is a task for managers, who do not
have to transfer the initiative to create organizational structures to the
anglers themselves. The integration of anglers around a specific area of
water strengthens their awareness of the responsibility for fish stocks
and the ecological condition of waters. By gathering anglers around
their own fishing sites, they can implement their own educational and
organizational solutions. It can be assumed that the mandatory order to
release fish on a larger scale will not cause the popularity of angling
recreation to decrease. Anglers will concentrate around those fishing
grounds which will guarantee them a satisfactory level of fulfilment of
their two most important needs. The relationship between these needs
and the anglers’ income and expenses suggests that a potential increase
in the cost of servicing such fisheries will not result in their lack of in-
terest. On the other hand, it may effectively eliminate the group with the
lowest level of expenditure and activity, i.e. anglers with a tendency to
keep fish. However, the final assessment of the profitability of such a
solution always should be based on an analysis of local factors. The
choice should be economically justified, environmentally safe and in
accordance with the expectations of society.
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Supplementary Material 1

Table SM1
The full survey questionnaire.

Demographics

Question number Options
1. Gender Female Male
2. Age Enter correct value
3. Earnings per month Less than 500€ 500-1000€ More than 1000€
4. Education Primary/vocational Secondary Higher
school
5. Marital status . Not married (including widows/widowers, single and
Married :
partnership)
6. Place of residence town to 25 A city 25-100 A city over 100
Village thousands of thousands of thousands of
inhabitants inhabitants inhabitants

7. Employment status Unemployed (including student,

Working . :
pensioner, retiree)
8. How long have you been fishing Less than 10 years ~ 10-20 years 20-30 years More than 30
for? years
9. How often do you fish? A few times a About once a About 2-3timesa A few times a
week week month year
10. How much money do you spend | ;| 1 0¢ 100-250€ 251-500€ More than 500€
on your hobby per year
11. What percentage of thatmoney 4, 1 o5 10-33% More than 33%
is spent on fishing licenses/permits?
12. What is the _dlstance you most Less than 3 km 3-10 km 10-30 km More than 30 km
often travel to fish?
13. Are you member of angling Yes No

organizations?

Fishing preferences

If you do not agree with the statement, please circle "1" (Strongly disagree). If you agree with the statement, please circle "5"
(Strongly YES). If you find the statement to be partially true, please circle "2" (Disagree), or "4" (Agree). If you do not have an
opinion on a given topic or it is difficult to determine it, then please circle "3" (I have no opinion - neutral).

. . Strongly | have no Strongly
?
How much do you agree with this statement? disagree  Disagree  opinion Agree YES
I release the fish I catch in accordance with the
) o 1 2 3 4 5
"no kill" principle
9 The possibility of taking fish | have caught, 1 2 3 4 5

home, is important to me

Motivation to angling

If you do not agree with the statement, please circle "1" (Strongly disagree). If you agree with the statement, please circle "5"
(Strongly YES). If you find the statement to be partially true, please circle "2" (Disagree), or "4" (Agree). If you do not have an
opinion on a given topic or it is difficult to determine it, then please circle "3" (I have no opinion - neutral).

How much do you agree with this statement? gfggg?eg Disagree Iohpai\:ieomo Agree St:zr;gly
1.  To feel isolated from other people 1 2 3 4 5
2. To make a good impression on others 1 2 3 4 5
3. To be closer to nature 1 2 3 4 5
4.  To feel thrills or excitement 1 2 3 4 5
5. To spend time with my family 1 2 3 4 5




6.  To check and improve my abilities and skills 1 2 3 4 5
7.  To test my endurance 1 2 3 4 5
8.  To tell others about my achievements 1 2 3 4 5
9.  To feel an adrenaline rush 1 2 3 4 5
10. To make use of my equipment 1 2 3 4 5
11. To be far from crowded places 1 2 3 4 5
12. To admire the scenery 1 2 3 4 5
13. To spend time with friends/ companions 1 2 3 4 5
14. To develop or reinforce self -esteem 1 2 3 4 5
15. To enjoy the smells and sounds of nature 1 2 3 4 5
16. To understand my passion for doing it better 1 2 3 4 5
17. To let others know that | am doing it 1 2 3 4 5
18. To be with people who share similar values 1 2 3 4 5
19. To escape the demands of everyday life 1 2 3 4 5
20. To have stimulating and exciting new 1 9 3 4 5
experiences
21. To stick to my own value system 1 2 3 4 5
22. To rest physically 1 2 3 4 5
23. To meet and get to know new people 1 2 3 4 5
24. To be with people respected in the society 1 2 3 4 5
25. To be creative 1 2 3 4 5
26. To experience open space 1 2 3 4 5
217. To achieve a sense of self-reliance, 1 5 3 4 5
independence etc.
28. Toshow off my outfit and equipment to others 1 2 3 4 5
29. To experience happiness 1 2 3 4 5
30. To experience loneliness/ solitude 1 2 3 4 5
31. To observe behavior of other people 1 2 3 4 5
32. To know myself better 1 2 3 4 5
33. Toobserve and study nature 1 2 3 4 5
34. To have more privacy than at home 1 2 3 4 5
35. To share what you have learned (skills and 1 5 3 4 5
knowledge) with others
36. To compete with others 1 2 3 4 5
37. To explore and get to know the areas | fish at 1 5 3 4 5
better
38. To relieve tension 1 2 3 4 5
39. To build your image amongst others 1 2 3 4 5
40. To keep physically fit 1 2 3 4 5
41. To experience peace and quiet 1 2 3 4 5




Table SM2

The main domains and 41 items which were used in research on anglers’ motivational needs.

.. c £
Principal factors oS Y
- the motivating g & 2 Items
S E >
needs &>3°
1 To feel isolated from other people
11 To be far from crowded places
19 To escape from the demands of everyday life
Leisure, rest and 22 To rest physically
relaxation 30 To experience loneliness/ solitude
34 To have more privacy than at home
38 To relieve tension
41 To experience peace and quiet
2 To make a good impression on others
8 To tell others about my achievements
Image and 17 To let ot.hers know that | am _doing it .
orestige 24 To be with people res_pected in _the society
28 To show off my outfit and equipment to others
36 To compete with others
39 To build your image amongst others
3 To be closer to nature
. 12 To admire the scenery
Contact with 15 To enjoy the smells and sounds of nature
nature ;
26 To experience open space
33 To observe and study nature
4 To feel thrills or excitement
Emotions 9 To feel an _adrena}line rush N _
20 To have stimulating and exciting new experiences
29 To experience happiness
5 To spend time with my family
13 To spend time with friends/ companions
Social 18 To be with people who share similar values
Relationships 23 To meet and get to know new people
31 To observe behavior of other people
35 To share what you have learned (skills and knowledge) with others
6 To check and improve my abilities and skills
10 To make use of my equipment
Knowle_dge and 16 To understand my passion for doing it better
skills .
25 To be creative
37 To explore and get to know the areas | fish at better
7 To test my endurance
14 To develop or reinforce self -esteem
Self-realization/ 21 To stick to my own value system
self-esteem 27 To achieve a sense of self-reliance, independence etc.
32 To know myself better
40 To keep physically fit




Table SM3
Sociodemographic and economic characteristics of the surveyed anglers with the number and percentage of
respondents (N = 709).

Sociodemographic and economic

characteristics N % MoE™ (%)
Gender
Male 652 92.0 +2.1
Female 57 8.0 +7.0
Age
<25 years 99 14.0 +6,8
25-40 years 340 47.9 +5.3
>40 years 270 38.1 +5.8
Income (per year)
<6,000€ 208 29.3 +6.2
6,000-12,000€ 355 50.1 +5.2
>12,000€ 146 20.6 +6.6
Education
Primary/vocational 108 15.2 +6.8
Secondary school 295 41.6 +5.6
Higher 306 43.2 +5.6
Marital
Yes 412 58.1 +4.8
No 297 41.9 +5.6
Domicile
<25,000 inhabitants 350 49.4 +5.2
>25,000 inhabitants 359 50.6 +5.2
Employment
No 157 22.1 +6.5
Yes 552 77.9 +3.5
Experience (engaged in angling)
<10 years 160 22.6 +6.5
10-20 years 193 27.2 +6.3
20-30 years 173 24.4 +6.4
>30 years 183 25.8 +6.3
Activity (the frequency of fishing)
A few times a year 140 19.8 +6.6
2-3 times a month 137 19.3 +6.6
Once a week 241 34.0 +6.0
A few times a week 191 26.9 +6.3
Costs (of fishing per year)
<100€ 147 20.7 +6.5
100-250€ 172 24.3 +6.4
251-500€ 194 27.4 +6.3
>500€ 196 27.6 +6.3
License costs (% in total costs)
>33% 166 234 +6.4
10-33% 290 40.9 +5.7
<10% 253 35.7 +5.9
Distance traveled (to fishing grounds)
Up to 3 km 136 19.2 +6.6
3-10 km 189 26.6 +6.3
10-30 km 221 31.2 +6.1
More than 30 km 163 23.0 +6.5
Affiliated
Yes 577 81.4 +3.2
No 132 19.6 +6.8

* Margin of sampling error (%) at 95% confidence interval



Table SM4

The ordinal probit regression coefficients (b) and standard error of estimation (SE) of sociodemographic and
economic predictors (explanatory variables) on the motivating needs (dependent variables) of anglers (N =
709).

Sociodemographic . Social Excitement & Self-
and economic Reputation Escape to nature ties fulfilment
characteristics * b SE(b) b SE(b) b SE(b) b SE(b)
Gender
Male 0,006 0,153 0,088 0,150 -0,563*** 0,151 0,448%*** 0,152
Age
<25years -0,079 0,177 0,073 0,174 -0,204 0,174 0,140 0,182
25-40 years 0,169 0,110 -0,041 0,108 -0,141 0,108 0,071 0,111
Income
<6,000€ 0,469*** 0,134 0,288* 0,131 0,476*** 0,131 0,567*** 0,136
6,000-12,000€ 0,280* 0,110 0,268* 0,107 0,307** 0,107 0,345** 0,110
Education
Primary/vocational 0,254* 0,124 0,042 0,123 0,332** 0,123 0,205 0,127
Secondary school 0,102 0,092 0,251** 0,091 0,298** 0,090 0,313** 0,094
Marital
Yes 0,040 0,093 -0,029 0,091 0,124 0,102 0,171 0,095
Domicile
<25,000 inhabitants 0,054 0,081 -0,115 0,080 0,139 0,080 0,069 0,083
Employment
No 0,177 0,121 -0,193 0,142 -0,161 0,119 -0,130 0,124
Experience
<10 years 0,311* 0,145 -0,296* 0,120 0,640*** 0,143 0,340* 0,147
10-20 years 0,229 0,137 -0,071 0,134 0,593*** 0,135 0,439** 0,139
20-30 years 0,091 0,127 0,119 0,125 0,465*** (0,124 0,254* 0,128
Activity
A few times ayear -0,414** 0,130 -0,001 0,128 -0,004 0,127 -0,985*** 0,134
2-3 times a month  -0,187 0,123 -0,012 0,122 0,119 0,121 -0,377** 0,127
Once a week -0,150 0,103 -0,018 0,102 0,275** 0,091 -0,334** 0,109
Costs
<100€ -0,032 0,134 0,053 0,132 -0,399** 0,132 -0,549*** 0,138
100-250€ 0,020 0,119 -0,153 0,117 -0,390** 0,117 -0,522*** 0,123
251-500€ 0,051 0,110 -0,067 0,108 -0,100 0,108 -0,325** 0,115
License costs
>339% 0,002 0,110 -0,081 0,109 -0,163 0,108 -0,100 0,112
10-33% -0,008 0,091 0,034 0,090 -0,110 0,089 -0,038 0,094
Distance traveled
Upto3km -0,090 0,131 -0,192 0,129 -0,177 0,128 -0,141 0,134
3-10 km -0,010 0,120 -0,066 0,118 -0,175 0,117 -0,082 0,122
10-30 km 0,173 0,112 -0,052 0,110 -0,141 0,110 0,025 0,115
Affiliated
Yes 0,265* 0,108 -0,169 0,105 0,232* 0,105 -0,015 0,109

! Reference levels of sociodemographic and economic predictors (the parameter b has been assigned the value zero because it is
redundant): Gender = Female; Age = >40 years; Income = >12,000€; Education = Higher; Marital = No; Domicile = >25,000
inhabitants; Experience = >30 years; Activity = A few times a week; Costs = >500€; License costs = <10%; Distance traveled =
More than 30 km; Affiliated = No; *p < 0.050; **p < 0.010; ***p < 0.001;



Table SM5

Comparison intensity of motivating needs in sociodemographic groups of anglers (N = 709).

Sociodemographic

Motivating needs (mean score + SD)*

L - Escape to Social Excitement &

characteristics of anglers Reputation nature ties Self-fulfilment
Gender Fa, 7on) 0.12 NSD 1.42 NSD 13.28*** 19.06***
Female 1.86+0.728 4.20+0.792 3.75+0.89° 3.76 £ 0.86%
Male 1.90 + 0.86? 430+0.612 322+ 1.07° 424 +0.78°
Income F, 708) 11.55*** 4.26% 7.06*** 10.41***
I <6,000€ 2.07 +0.922 4.27 +0.68%» 3.29+1.072 4.32+0.732
1 6,000-12,000€ 1.89 £ 0.838 4.35+0.548 3.40+1.042 4.23 +£0.792
111 >12,000€ 1.64 +0.72° 4.17+0.72b 2.97 + 1.06° 3.94 + 0.86°
Education F2. 706) 8.95*** 2.29 NSD 7.45%** 16.87***
I Primary and vocational 2.12+0.962 4.22 +0.65% 3.41+0.982 438 +£0.75%
I Secondary school 1.96 £0.872 4.35+0.66° 339+1.112 4.22 +(0.83%
11 Higher 1.76 £ 0.77° 426+ 0.572 3.08 +1.04° 4.01+0.79°
Experience Fs, 705) 4.08** 2.74* 7.72%** 7.51%***
| <10 years 2.03 +£0.89°2 4.18 +0.72° 3.41+1.028 4.19 + 0.80%
I 10-20 years 1.98 £ 0.882 4.29 +0.58%® 3.40+1.058 4.37+0.68°
I 21-30 years 1.84 £ 0.82% 4.37+0.62° 3.29+0.988 4.23+0.78%
v >30 years 1.75+0.81° 4.32+0.58%® 2.95+1.16° 3.99 + 0.89°
Activity F. 705) 5.92%*** 0.66 NSD 3.05* 14.99***
I A few times a year 1.69 £ 0.852 4.30+0.57° 3.03+£1.102 3.64+£0.882
I 2-3 times a month 1.81+0.74® 4.26 +0.65° 3.23+£1.03® 4.15+0.73b
I Once a week 1.94 +0.82%® 4.26 +0.66° 3.36+£1.07° 4.27+0.76°
v A few times a week 2.06 +0.93° 4.34+0.61°% 3.31 £ 1.06® 4.55 +0.58°¢
Costs F 3, 705) 0.31 NSD 1.50 NSD 6.07** 11.35%**
I <100€ 1.87+0.812 4.30 + 0.662 3.11+£1.14% 3.97+0.922
1 100-250€ 1.88 +£0.782 4.22 + (.68 3.10+0.972 4.10+0.71%
" 251-500€ 1.94 + 0.882 4.27 +0.642 3.39 +1.08° 421+0.79°
v >500€ 1.89 £ 0.922 4.36+0.538 3.38+1.07° 4.44 +0.72°¢
Affiliated Fa, 7on 7.33** 0.70 NSD 6.61* 3.04 NSD
Yes 1.94 + 0.862 4.28 +(.628 331+1.072 4.23+(.78¢2
No 1.71+0.78° 433 +0.632 3.04 +£1.05° 4.06 +0.872

mean + SD with the same letter index are not statistically different; *p < 0.050; **p < 0.010; ***p < 0.001; NSD - non-statistical
differences (F < Feriticai; p > 0.05)



Table SM6

Relations between motivational needs and preferences for fishing practice in sociodemographic groups.

Categories of
motivational-
preferential
profiles

Characteristics of relationships

Sociodemographic characteristics

Slightly invasive

All motivational needs contribute to
explaining the participation in fishing,
although the intensity of the relations
between them differs. The need for
excitement and self-fulfillment is

This group includes men who are
members of an angling organization
and who have been engaged in
angling for less than 20 years and
people with higher education and

-A particularly important. It is most positively  income >12,000 € per year. Anglers

correlated with the high acceptance of the ~ who spend no less than €250 a year
C&R model and shows the strongest on their passion and are active at
negative correlations with the need to keep  least once a week.
of caught fish.
In addition to the important need to escape  Anglers which have the lowest
to nature, reputation can also have a level of education and the lowest

B potential meaning. The release of fish after  income.
capture is acceptable but not preferred. At
the same time, the possibility of keeping

I\/Iiﬁijlgg?\t/eely caught fish is of little importance.

The impact of the need to fulfill social People with secondary education
bonds is evident. The attitude to the release and average income (€6,000-12,000

C of fish is rather positive or at least neutral. ~ per year). Anglers with 20-30 years

At the same time, the ability to keep fish
remains relatively important.

of experience are also characteristic
of this group.

Strongly invasive
-D

This group is relatively least related to the
analyzed system of motivational needs. In
comparison with other anglers, the least
significant are the needs of excitement and
self-fulfillment and social ties. There is a
lack of acceptance for the release of fish
and the possibility to keep fish after
capture is potentially the most important.

People with the least angling
activity (fishing several times a
year) and incurring the lowest
expenses for their hobbies. These
anglers are usually not members of
a fishing organization.
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Abstract: Recreational specialization is characteristic of many activities, including recreational fishing,
which is a popular and important form of recreation throughout the world. The pressure on the
environmental resources used by anglers is increasing. It is becoming crucial to understand the
preferences and behaviors of anglers, which can accumulate and multiply the risk of damage to
fish stocks and aquatic habitats. The main objective of the study was to comprehensively analyze
the differences between anglers with diverse specialization profiles. By investigating the fishing
preferences within the context of the socioeconomic, demographic and engagement factors, three
groups of anglers were identified: anglers who specialize in predatory fish, anglers who specialize in
non-predatory fish and unspecialized anglers. Specialized anglers, regardless of type, were found
to be more supportive of releasing caught fish (71% on average) and were less likely to keep them
(16%) than unspecialized anglers (55% and 27%, respectively). Unspecialized anglers (26.5% of the
surveyed population) show less commitment to ethical values. The potential negative environmental
impact of the least specialized anglers is an accumulation of the preferences for the use of ground
bait, artificial lures, and live fish as bait. Anglers specializing in predatory fish are the most critical
in their evaluation of fish resources and water quality and are least attached to specific fisheries.
This work provides insight into angler experience and it may help to better identify anglers who are
disrespectful towards the fishing laws in place. The results of this work may be incorporated into
fishery management strategies, including strategies to reduce naive anglers and deter disrespectful
anglers, which are lucrative in the fishing process.

Keywords: recreational fishing; angling specialization; fisheries management; fish handling; environ-
mental impact

1. Introduction

Recreational fishing is a very popular way of spending free time. In the industrialized
world, in countries with reliable data, the participation of the population in recreational
fishing is 10.5% on average [1]. Its attractiveness is determined by the relatively low barriers
to entry (both economic and skill) and the possibility of realization in a natural environment.
The ancillary benefits, such as an additional source of food or profit (depending on the
legislation in each country), are also important. However, according to most definitions
(e.g., see, [2-0]) despite different approaches to the importance of particular aspects of
angling, such as fun or sport, recreational angling cannot put the consumer-commercial
approach in first place.

In every form of recreation, indoor or outdoor, there are various models of leisure
activities that require various equipment, may have different environmental effects and
are practiced by different groups of people [7]. This is manifested in various specialization
behaviors. Many specific forms of recreation have been studied in this regard, e.g., [8-12].
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Angling is no exception. Anglers around the world are not the same and researchers have
classified them in different ways depending on who they are and how they act.

The first study of recreation specialization, made by Bryan [13], concluded that recre-
ation specialization is a “continuum of behavior from general to particular, reflected by
the equipment and skills used and activity setting preferences”. There are several different
methods for catching fish, including passive and active ones, using different types of
equipment and skills (rods, lines, nets, kites, different lures, ground bait, etc.), variously
affecting the environment and, of course, with different costs. On the basis of the findings
of Bryan [14], it is reasonable to believe that fishing technique and equipment, as well as
the time spent on the activity, affect final recreational success, with those who have more
specialized equipment and who spend more time fishing likely to be more successful.

In view of the research that has been conducted to date, anglers vary in terms of socioe-
conomic backgrounds[15-17], the avidity expressed with activity and engagement [18,19],
the motivation for angling [20,21], and expenditures on angling [22,23]. It has also been
shown that anglers demonstrate a range of different attitudes towards the natural en-
vironment, with varying potential impacts on the environment [2,16,24-26], including
consumptive behaviors towards the fish caught [21,27]. Under individual preferences and
specialization behaviors, anglers differ in the choice of the fishing site itself [28,29] as well
as the fish species [16,17,30,31]. From the reported findings, it can be concluded that it is
particularly important to understand the preferences and behaviors of anglers, which can
accumulate and multiply the risk of damage to fish stocks and aquatic habitats. by contrast,
the unexplored area of specialization for freshwater anglers involves the phenomena and
mechanisms of the fundamental choice determining the catch of species from different
ecological formations, i.e., predatory and non-predatory fish.

The main goal of the current research was to comprehensively analyze the differences
in the preferences and behaviors between anglers, targeted for predatory and non-predatory
fish and for those who do not exhibit specialization preferences. It was assumed that this
knowledge would contribute to a better understanding of the intensity of each group’s
potentially negative environmental impacts and their level of engagement.

It was hypothesized that socioeconomic factors may modify the specialization pref-
erences of anglers or affect the lack of such preferences. This was based on the results of
research into the determinants of the motivations of anglers, which may be related to their
choices [21]. The second assumption was that, in accordance with recreation specializa-
tion theory, specialized anglers positively differ from unspecialized anglers in terms of
engagement and scale of the potentially negative environmental impacts.

To verify these hypotheses, the following research questions were formulated: (1) To
what extent do socioeconomic and engagement factors determine membership in a par-
ticular specialization group? (2) What is the difference in approach to the problem of
handling caught fish between specific groups of anglers? (3) Which groups’ preferences
and behaviors potentially have the most negative environmental impact?

2. Materials and Methods
2.1. Design of the Questionnaire and Data Collection

The questionnaire, constructed on the Google Forms platform in two languages (En-
glish and Polish), was composed of 24 items divided into 3 parts. The first part measures
sociodemographic and economic characteristics (7 items), including “gender”, “age”, “edu-
cation level”, “marital status”, “place of residence”, “employment status” and “earnings”.
The second part consisted of 4 items measuring engagement in angling (“experience”, “fre-
quency of angling”, “money spent on the hobby” and “distance from the favorite fishing
site”). The third part included 13 questions measuringfishing site preferences (whether
anglers prefer to fish in lakes or rivers and whether they usually fish in one favorite spot),
fish handling (releasing of fish according to the “no-kill” principle, i.e., catch-and-release,
hereinafter referred to as C&R and the importance of keeping caught fish, i.e., catch-and-
keep, hereinafter referred to as C&K), opinions on the environment (fish stock and water
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quality of anglers’ favorite fishing grounds), and preferences in the choice of equipment
and fishing methods (common use of ground bait, artificial bait, live fish as a tackle, and
preference for fishing from a boat). Those preferences and opinions were measured on a
typical 5-point Likert scale, where “1” was equivalent of “strongly disagree”, “5” meant
“strongly agree”, and “3” meant “I have no opinion or it is difficult to determine it” (neutral
opinion). The 5-point Likert scale is widely used in preference and sociodemographic
research (e.g., see [21,32,33]).

The fishing specialization of anglers was determined by two questions about prefer-
ences listed in Part 3 of survey: (1) “I usually fish for predatory fish”; (2) “I usually fish
for non-predatory fish”. The responses on a 5-point Likert scale were analyzed through a
classification matrix (Table 1). On the basis of this, three groups were identified among the
respondents: specialized in non-predatory fish (NPS), specialized in predatory fish (PS)
and unspecialized (US). The NPS group consisted of anglers who answered that they prefer
to fish for non-predatory fish (4-5) and, at the same time, spoke negatively (1-2) about
catching predatory fish, or had a neutral opinion about catching them (3). Analogically,
the PS group included anglers targeting predatory fish (4-5) and that did not focus on
non-predatory fish (1-2), or had a neutral opinion about catching them (3). The US group
consisted of anglers without clear answers for specialization in this context, who answered
neutral (3), positive (4-5), or negative (1-2) to both questions, and those who answered
negatively in one case and neutral in the other.

Table 1. The procedure of dividing surveyed anglers’ into specialized groups.

Prefer Predatory I Usually Fish for Predatory Fish
Prefer Non-Predatory 5 4 3 2 1
IS § ? Z Unspecialized Non-predatory specialized
R EE 3
Se £87 2 Unspecialized
—E ™ 1

Notes: unspecialized anglers (blue), anglers specializing in predatory fish (red) and non-predatory fish (green).

Classification to such groups seems to be justified by the already high specialization
among anglers in catching specific fish species, which exists in angling reality since long
time [34] and has also been described in the literature. The NPS anglers are most often
identified as fishing for carp (Cyprinus carpio), grass carp (Ctenopharyngodon idella), bream
(Abramis brama), roach (Rutilus rutilus), chub (Squalius cephalus), ide (Leuciscus ideus), and
other popular and large cyprinids [16]. PS among which the most often fished mentioned in
inland waters are large species, such as perch (Perca fluviatilis), pikeperch (Sander lucioperca),
eel (Anguilla anguilla), catfish (Silurus Glanis) [35], pike (Esox Lucius) [36], and, especially,
American muskie (Esox masquinongy) [37], as well as salmonid species [38]. It should be
noted that the number of predatory and non-predatory fish species is very broad, and they
are not limited to the above mentioned ones, but these represent the most common and
major trends in the angling specialization in this area.

The questionnaire was anonymous and limited only by age (between 14 and 75 years
old). It was targeted at people active on angling social media. Its dissemination was made
throughout Polish and English language websites and social media links, e.g., angling
associations and clubs, Facebook groups and fan pages, angler discussion groups, and
Internet forums. The respondents were additionally encouraged to spread the questionnaire
among their angling friends, with the restriction to complete it only once if it was noticed
by someone in more than one source. The full questionnaire was widespread from August
until November of 2019, and it is available in Table S1 (Supplementary Material). The
time required to complete the questionnaire was about 4-8 min. In total, 718 respondents
provided complete sets of answers.

The survey covered mainly Europeans residing in EU countries and the UK. Yet,
determining the response rate seems impossible. Rough estimates based on the number of
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people in the groups, indicate a size in the range of 100-300 thousands. However, there was
no chance to estimate exactly how many people actually saw it, because of the desire to
create viral-like content to increase the spread of the survey, which is a modern and effective
way of transmission of the content [39]. Nevertheless, our results appropriatelyreflect the
entire population, given the margin of the sampling error, which was calculated at a 95%
confidence level (MoE =+ 3.66%, for each sociodemographic subgroup between +1.6% and
+7.2%) (Table S2). The smaller the error, the more confident the results are [40]. As a rule of
thumb, most researchers accept a MoE at the 4-8% level to be adequate enough to consider
the research results as representative of the general population [41].

2.2. Statistical Data Analysis

Complete sets of answers, characterizing the basic socioeconomic, demographic, and
engagement characteristics, were carried out based on the frequency table characteristics.
The percentages of the respondents at least agreeing with (Likert scale answers 4 and 5)
and denying (Likert scale 1 and 2) with the statements about anglers’ preferences and
behaviors were analogically calculated. The assumption of a non-linear distribution of
the Likert scale was made [42]. Non-parametric tests are found to provide better results
when analyzing an ordinal scale such as the Likert [43]. With a large sample size, variation
in the respondents’ opinions were expressed not by the median, but as the mean with
standard deviation. However, the statistical significance of the differences between anglers
specialized groups preferences and behaviors were examined on the basis of the non-
parametric Kruskal-Wallis ANOVA by ranks test for independent samples (p < 0.05). The
relationship between the anglers’ preferences for the C&R and C&K behavior was identified
using cross-correlation analysis. All statistical significance tests were performed using
STATISTICA version 13.3 software.

The ordinal regression analysis with link a function logit was used to assess the poten-
tial impact of the sociodemographic, economic, and engagement indicators (independent
variables) on the specialization in angling (dependent variables). The fitting of the re-
gression model was explained by the Nagelkerke Pseudo R? coefficient and the statistical
significance of the test, 2. The statistical significance of the b-coefficient ordinal regression
with a link function logit was tested using Wald’s statistics for non-linear models. For each
sociodemographic, economic, and engagement predictors, the reference level of one of the
subgroups was determined (parameter b has been set to zero because it was redundant).

V77 Zam

Independent variables, such as “gender”, “age”, “earnings per month”, “marital status”,
“employment status”, “costs”, and “distance traveled to fishing grounds” proved to be
statistically insignificant components of the ordinal regression models. The ordinal logit
regression analysis and the multidimensional visualization of the differences between the

three specialization groups were performed in IMAGO PRO SPSS Statistics version 27.

3. Results
3.1. Summary of Responses:Sociodemographic, Economic, and Engagement Differences in
Specialization Groups

Among all the respondents (N = 718), the three specialization groups had the following
quantities: NPS = 276, PS = 252, and US = 190. The vast majority of respondents (N = 685)
were male (Table S2). The largest disproportion can be seen in the PS group, where the
female-to-male ratio is about 1/50 (it is about 1/15 in the other groups). The non-predatory
specialized anglers were the youngest, with 19.2% younger than 26 years of age. This was
also the group with the lowest earnings (84.8% with income less than EUR 1000/month).
The group with the highest level of education was found to be the PS group (the ratio
of those with tertiary education to those with secondary and primary education) and
the NPS group had the lowest level. Similar proportions of marital status are seen in all
groups (between 56.2-61.6%). The highest share of unemployed anglers is in the NPS
group (28.6%). The PS group has the largest representation of people from urban areas
(81.7%), while the NPS group had the largest from villages (28.3%).
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The least inexperienced group was the PS group, with the smallest number of people
with 10 or fewer years of experience (16.6%). The level of the most experienced anglers
(more than 30 years) is comparable in the PS (29.8%) and US (29.5%) groups. The predatory
specialized group also has the most avid anglers, with the largest proportion of anglers
angling more than once a week (35.3%). Generally, only 7% of the surveyed anglers
should be classified as occasional, and over 80% are considered avid anglers (there were no
noticeable differences between groups in that matter). Members of the PS group spent more
money on their hobby (63.9% spent more than EUR 250 per year). The group traveling the
least frequently on long fishing trips is the NPS group with 33.3% of the journeys being
more than 20 km from the place of residence.

Socioeconomic predictors and angler engagement indicators only partially explain
the tendencies of anglers to specialize in fishing. The ordinal logit regression models for
both specialized angler groups were characterized by high statistical significance (Table 2).
However, no such significance was found for US anglers. Predictive factors contributed
significantly to the explanation of 13.1% of the variability for the specialization in fishing for
predatory fish, and 12.1% of the variability for anglers specialized in non-predatory fish.

Table 2. Results of ordinal regression, with a link function logit of 11 socioeconomic and engagement factors for angling
predictors (independent variables) on the specialization (dependent variables) of anglers (N = 718).

Significant Predictors ! Non-predatory Specialized Predatory Specialized Unspecialized
b W b w b w
Earnings per month
Less than EUR 500 - - - - —0.928 4.543 *
Education
Primary /vocational school 0.715 7.598 ** —0.977 11.056 *** - -
Place of residence
Village - - —0.509 4.550 * - -
Experience
Less than 10 years 0.826 4214 * —0.801 4.106 * - -
10-20 years 1.106 8.033 ** —0.815 4.573* - -
Activity
A dozen or so times a year - - —0.651 4.646 * - -
About 2-3 times a month 0.715 7.678 ** —1.131 17.893 *** - -
About once a week 0.514 5.535* —0.647 9.004 ** - -
Regression model fitting
—2 log Likelihood 882.541 849.097 787.211
Xz(df: 29) 67.159 *** 71.560 *** 31.238
Pseudo R? of Nagelkerke 0.121 0.131 0.062

The statistical significance of the Wald's statistic (W) and the estimation parameter (b) reflect the usefulness of predicators for the non-linear
regression model. 1 Non significant predictors (p > 0.050; Wi = 3.843; df = 1): gender, age, earnings per month, marital status,
employment status, costs, distance traveled to fishing grounds; * p < 0.050 ** p < 0.010 *** p < 0.001.

Only three predictors, i.e., education, experience, and activity, were statistically signif-
icant for explaining the variation within the two specialized groups. A higher inclination
to specialize in non-predatory fishing was characteristic of anglers with the lowest level
of education (W =7.598, p < 0.01), and among those engaged in angling for no more than
20 years, with particular attention to anglers with between 10 and 20 years of experience
(W =8.033, p < 0.01). In addition, the inclination to fish at least once a week (W = 5.538,
p < 0.05), and not less than 2-3 times a month (W = 7.678, p < 0.01), was significant for the
NPS group. The significant predictors for the model explaining the inclination to catch
predatory fish are characterized by a negative value of the estimation parameter b. This
means that the lowest level of education is statistically the least characteristic for the PS
group (W =11.056, p < 0.001). Moreover, significant for the model is the lowest association
of these anglers with less than 10 years engagement in angling (W = 4.106, p < 0.05), and
between 10 and 20 years (W = 4.573, p < 0.05). Fishing 2-3 times per month (W = 17.893,
p <0.001) and once a week (W =9.004, p < 0.01) are statistically the least characteristic for
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the PS group. Furthermore, such specialization is statistically the least characteristic of
anglers living in villages (W = 4.550, p < 0.05).

3.2. Specialization Versus Need to Keep Caught Fish

Groups showed different behavioral preferences towards the fish they caught. Un-
specialized anglers showed more neutral attitudes towards both C&R and C&K models
(Table 3). The US group was significantly less willing to release fish, and more willing to
keep it than those in both the specialized groups. In this group, 27% reported that keeping
fish is important to them, while 55% reported compliance with the C&R rules. The group
of anglers who prefer releasing fish, in total, represented, respectively, 72% in the NPS
group, and 69% in the PS group. These anglers are also very similar in their approaches to
the second model. In the US group, very interesting is the share of undecided anglers on
both questions, which is noticeably higher (5-15%) than in both the specialized groups.

Table 3. Anglers’ specialized groups preferences for fish caught (C&R—catch & release; C&K—catch & keep).

Non-Predatory (N = 276) Predatory (N = 252) Unspecialized (N = 190)
Opinion C&R C&K C&R C&K C&R C&K
Preference Composition %

Strongly agree 49 7 44 6 34 13
Agree 23 9 25 10 21 14
Neutral (no preferences) 16 18 19 15 31 23
Disagree 7 21 8 24 8 18
Strongly disagree 4 46 4 44 6 32

! Likert score (mean =+ SD)
Pearson’s coefficient r
(cross-correlation)

405+ 1164 211+£1.272 398 +1.144 210+£1.242 3.69+1.198 258 £1.39P

—0.589 * —0.680 * —0.644 %

Notes: ! Values with various superscripts (A, B / a, b) are significantly different for the same fish caught preferences between anglers’
specialized groups using the non-parametric Kruskal-Wallis test (C&R: H = 13.51, N =718, df =2, p = 0.0012; C&K: H = 17.61, N = 718,
df =2, p =0.0002); * statistically different, p < 0.001.

Greater differences between all groups can be seen in the C&K model. Unspecialized
anglers strongly supporting the C&R model showed a greater willingness to keep fish by
about 1 (NPS: 0.95; PS: 0.96) on a 5-point scale (Figure 1). The relationship between the
models for fish release and the need to keep fish is linear, but the cross-correlations are not
fully symmetrical. Anglers who do not prefer releasing fish (Figure 2) are also less common
in specialized groups (11-12%) than in unspecialized groups (16%).

3.3. Anglers’ Fishing Preferences and Behaviors

All groups are very keen on angling in the lakes (Table 4), with a mean score from
3.94 to 4.04, with 65.9-72.1% who agree that they usually fish in lakes (Table 5). However,
the intensity of this desire for PS anglers is very similar for both lakes and rivers. For
US and NPS anglers, the preference for fishing in rivers is significantly lower and rather
neutral (46.3% and 49.6%, respectively). Predatory specialized anglers are also the least
likely to fish in one preferred location, although all groups expressed neutral opinions
(mean score from 2.95 to 3.41, with 35.7-46.4% agreeing). Nevertheless, it is worth adding
that the preferences for fishing in rivers and one favorite fishery have quite a considerable
divergence (highest SD from 1.29 to 1.45).
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Figure 1. The relation between anglers’” preferences for keeping caught fish (Catch&Keep model) and the answers for the

opposite model for fishing practice (Catch&Release). The answers were expressed on a typical 5-point Likert scale.

Opinion on the Catch&Release model

(mean score + SD)

50}

B
o

i
o

=
)

@
o

e
)

e
o

15}

1.0

—%— Catch&Release y=-0.4837x+5.0216
Non-predatory R? =0.887
—I— Catch&Release y=-0.5223x + 5.0227
Predatory R?=0.8958
—# Catch&Release y=-0.5146x + 5.0002
Unspecialized R?=0.9413

1 2 3 4 5

Preferences for fishing practice Catch&Keep

Figure 2. The relation between anglers’ preferences for releasing caught fish (Catch&Release model) and the answers for

the opposite model for fishing practice (Catch&Keep). The answers were expressed on a typical 5-point Likert scale.



Sustainability 2021, 13, 13167 8 of 16

Table 4. Differences between angler specialized groups (NPS: non-predatory specialized; PS: predatory specialized; US:
unspecialized) on environment-related questions. Values with various superscripts are significantly different using the
non-parametric Kruskal-Wallis test (N = 718, df = 2).

Anglers’ Preferences and Behaviors

Likert Score (Mean and SD) in Groups

NPS PS UsS

I prefer to fish in lakes 4.04 +1.09 3.97 £1.15 3.94 +£1.24

1 I prefer to fish in rivers 336+ 1452 397 +1.32b 341 +1.342

2 T usually go fishing at one favorite fishing spot 330+1312 2954+ 136" 3.28+129°2

3 T usually use ground bait 412+£0962 221 +1.25P 3.56 £1.30¢

41 usually use artificial baits as a tackle 239+1.242 4.65+0.80P 3.69 +1.14°¢

51 usually use live fishes as a tackle 1.53+0.832 1.49+0.892 1.89 +1.10°

61 usually fish from a boat 1.56 £0.882 3.17 +1.43b 250+142°¢
71 think that the fish stock in my fishing grounds is good 243+1.26° 2.09 +1.19° 226 +1232P
8 1 think that the quality of water in my fishing grounds is good 299 +1.162 2.64+126b 2.82 +1.182b

Notes: P ¢ values with various superscripts are significantly different between anglers’ specialized groups using the non-parametric
Kruskal-Wallis test 1 H = 32.45, p = 0.0000; 2 H = 9.93, p = 0.0070; 3 H = 234.51, p = 0.0000; * H = 335.35, p = 0.0000; > H = 23.19, p = 0.0000;
® H=169.57, p = 0.0000; 7 H = 10.71, p = 0.0047; 8 H = 10.50, p = 0.0052.

Table 5. Anglers’ specialized groups (NPS: non-predatory specialized; PS: predatory specialized; US: unspecialized).
Frequencies of anglers agreeing with (agree and strongly agree) and denying (disagree and strongly disagree) in environment-
related questions (in percent).

NPS PS Us
Anglers Preferences and Behaviors : : : : : :
Agreeing Denying Agreeing Denying Agreeing Denying

I prefer to fish in lakes 721 10.1 65.9 12.7 66.3 13.7

I prefer to fish in rivers 49.6 29.0 66.3 15.1 46.3 25.3

Tusually go fishing at one favorite 46.4 28.3 35.7 35.3 442 27.7

fishing spot

I usually use ground bait 75.7 6.2 15.1 61.1 55.8 20.5

I'usually use artificial baits as a tackle 19.6 58.0 92.5 3.6 60.5 14.7

I usually use live fishes as a tackle 3.3 89.9 44 86.1 9.5 74.7

I usually fish from a boat 4.7 83.0 43.7 32.1 23.7 51.6

Ithink that the fish stock in my 19.9 52.9 147 65.5 16.8 60.0
fishing grounds is good

I think that the quality of water in my 341 06 29.0 46.4 332 a7

fishing grounds is good

As expected, the use of ground baits turned out to be the highest among NPS anglers.
The preference for their use was expressed by 75.7% of these anglers. Only 6.2% of the
NPS group denied using it, with a mean score of 4.12. An inverse relationship between
both specialized groups can be seen for the preference for fishing with artificial bait. The
predatory group (with a mean score of 4.65 and 92.5% of anglers agreeing) are the highest
in this regard (with only 3.6% of the PS group denying usage). The unspecialized anglers
indicated a more neutral attitude towards both of these behaviorss with means of 3.56 and
3.69, respectively, and 55.5-60.5% agreeing. Although each group rarely used live fish as
bait (mean 1.49-1.89), the US group was significantly less negative about using this type
of bait. In this group’s population, 9.5% confirmed using it, with the proportion of the
undecideds higher than in the specialized groups (15.8%). The most common use of boats
during angling is by the PS group (mean score of 3.17, and 43.7% agreeing), while the NPS
group use boats very rarely, with a mean score of 1.56, SD 0.88, and only 4.7% agreeing on
that (without responses for “strongly agree”). The unspecialized group was significantly
different to both the specialized groups, positioning itself between them with a mean score
of 2.50 (SD 1.42), and 23.7% agreeing.

Interestingly, all groups expressed, at best, neutral opinions about the water quality
and fish stocks. Anglers from the PS group were the most negative in this regard, with a
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mean score of 2.09, and only 14.7% claiming that the fish stocks were good. Specialized
groups were significantly different from each other, with the US group having features of
both. Water quality was the most positively evaluated by the NPS group, with a mean score
of 2.99, and 34.1% saying that the water condition was good. Depending on the group,
52.9-65.5% expressed disagreement with the statement that the fish stocks of the waters
they fish are good. There is also a noticeably lower rating for fish stocks than water quality
in all groups (about 0.55 on a 5-point scale, with about 14-16% fewer anglers agreeing on
it). In summary, the three extracted groups showed different environmental preferences
and behaviors.

4. Discussion
4.1. Determinants of Specialization among Anglers

The anglers in the NPS and PS groups are specialized in their recreational activity or
are definitely heading towards specialization because of their overall engagement. Clearly,
this is a representation of a specialization among men. Although the women in the study
mostly preferred catching non-predatory fish (48%), their share in the group of respondents
was only 4.5%. Nevertheless, this rate reflects the overall participation of women in
angling, as confirmed by the results of recent studies, e.g., [44,45]. There are multiple
reasons for this, often linked to sociocultural backgrounds, less leisure time and different
prioritizations for it, a lowered sense of personal security, and simply less interest in this
type of activity [46,47].

The current study found that demographics and socioeconomic indicators do not
identify the specialization propensities of anglers. More significant relationships were
found between the specialization choices and the years of engagement in fishingactivities.
The anglers who were the least specialized (US) were found to be the most heterogeneous.
This group combines the characteristics and preferences of anglers catching predatory and
non-predatory fish; thus, it shows resistance to modeling. More differences were found
between the specialized groups of anglers. The NPS anglers are relatively less experienced,
with lower levels of education, and they come from smaller communities. By contrast,
predator fishing is more characteristic for anglers who are urban residents with higher
levels of education, longer engagement in fishing and the highest levels of activity. From
this, it may be assumed that the specialization for predatory fishing comes with increasing
years of engagement and higher activity. For the model explaining the specialization
preferences, “education,” “experience” and “activity” were found to be the most significant.
Skrzypczak and Karpinski [21] show that these same predictors (as well as earnings) made
the most significant contribution when explaining motivational needs in angling. When
contrasting these with the education and experience of anglers, it indicates that for the
NPS group, “Reputation”, “Social ties” and “Excitement & Self-fulfilment” are significantly
more important needs. On the basis of the above results, it can be seen that both specialized
groups have their strengths and weaknesses in relation to the environment. Managers
can try to capitalize on this. The NPS group, on the basis of their characteristics, could
do well as local fisheries guards, while the PS group, could have a predisposition to be
pro-environmental practitioners. However, this should be verified by managers at all times
on the basis of local conditions and other factors related to the sustainable development.
Arlinghaus and Mehner [16,48] have similarly characterized anglers highly specialized
in carp fishing. They identified their motivational-ethical dissimilarities and their strong
dependence on trophies. Carp-specialized anglers also have different expectations of
the fishing grounds and are more C&R focused [49]. Beardmore et al. [50] linked the
specializations of anglers to their motivational needs. They included trophy-seeking
anglers as one of the most specialized groups. Their needs have been demonstrated to
be satisfied by predatory and non-predatory fish species that reach large body sizes [50].
However, these studies did not find a link between specializations and angler experience.
Moreover, Beardmore et al. [50] did not identify the fishing preferences of anglers for
different ecological formations of fish. Specialization in catching them requires different
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fishing techniques and a specific knowledge of fish biology. Therefore, experience and
practical engagement is an attribute of specialized anglers.

4.2. Angler Specialization Versus Fish Handling

Specialized anglers showed more willingness to follow the rules of the C&R model
and were less likely to consider it, as important to keep the fish they caught. This behavior
is consistent with recreational specialization theory, which states that the support for rules
and regulations increases with increasing specialization [13,14,18]. However, it should be
noted that fishing, according to the guidelines of the C&R does not automatically cause the
full rejection of the C&K, because its cross-relations are not fully symmetrical.

Identifying a more appropriate fishing model has been a source of dispute for many
years. From an environmental perspective, C&R (e.g., more fish in the lake) is more
preferred. However, from the perspective of fish health and the ethics towards them,
C&K is better because it does not cause unjustified abuse, pain, suffering, or damage to a
vertebrate, which, in some countries (e.g., Germany, Austria and Switzerland), is prohibited
by law [49,51]. The interpretation of the differences in the data depends on which view
is taken.

In the C&R context, NPS anglers were considered to be the least invasive; however,
they were not significantly different from the PS group. The US anglers are considered to
have the most negative impact on fish stocks. They can cause the overfishing of reservoirs
to a greater extent than other groups.

Our results (more frequent desire to take fish), as well as the above-mentioned theory
(e.g., less desire to enjoy simple recreation and to escape boredom) suggest that unspe-
cialized anglers are presumably less oriented towards the fun aspectof angling [14,18].
They may feel that pursuing a hobby only for enjoyment is insufficient and may choose
to compensate for the expense of the fishing trip in this way. Specialized individuals
indicate a greater need for experiencing emotions and relaxation [19] than those with lower
specialization rates. The implication is that US anglers will reach for other methods of
satisfying their overall needs sooner than those who specialize. A possible reason is the
greater awareness of the environmental consequences of angling among the specialized
groups [36]. This has also been noted by Salz et al. [19]. It is also due to a greater willingness
to learn more about angling and also to improve skills, as more skill is required to catch
the right fish [26,50].

4.3. The Potential Impact of Specialization Groups on the Environment

Specialization groups demonstrate many different preferences and behaviors in terms
of fishing techniques and the equipment used, which have potential impacts on the envi-
ronment. These impacts are diverse, and the scale of an impact depends on its intensity [52].
In terms of the proven negative impacts of angling on the water quality, the preferred
activity in the lake environment is unfavorable. Lakes are ecosystems that are particularly
prone to the adverse effects of eutrophication [53].

Using ground bait is a common practice in freshwater non-predatory recreational
angling. It is used to attract fish, mainly Cyprinidae, to the fishing ground [16]. The authors’
own research shows that this practice is also common among US anglers. Anglers who
specialize in catching predatory fish have the least impact on the environment in this respect
(nine times less than NPS anglers and five times less than US anglers). The frequency with
which they use bait may seem high, but it should be remembered that the PS anglers do not
give up carp fishing altogether, nor does the NPS group give up the use of artificial lures
entirely. The impact of ground baits has been described extensively, taking into account
various aspects of the phenomenon, from the impact of bait on fishing success and their
composition [54-56], to the impact on the environment [57-59], or even changes in fish
behavior [59]. The issue seems to be serious on the grounds of sustainable development.
Too much ground bait has a negative impact on the environment (it causes a decrease in
water quality through its fertilization) and it does not need to be positively correlated with
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an increase in the biomass of fish caught [54,55,57]. However, banning them would be
harmful to the economy (revenue from licensing, production, etc.) and to the non-predatory
angling community, who will underperform and become unsatisfied when fishing. As
a result, they may abandon their hobby, which may have negative consequences for the
whole fishing industry.

The current study shows that anglers who specialize in predator fishing are the most
likely to use artificial lures, while live bait is marginally used. As many as 13 out of
14 anglers in this group use artificial baits, compared to only 1 in 5 anglers in the NPS
group. However, artificial lures are also very popular among less specialized anglers. It
has been proven in research that artificial lures and flies could be less mortal for fish than
natural baits, for example, for salmonid fish [60-63], and that fewer fish of sub-legal sizes
are caught [64]. Unfortunately, it is quite common for lures to remain in the fish orto be left
in the environment as a result of a fish attack or the angler’s inexperience. Artificial lures
can be potentially harmful as a result of the line snaps, whether because of hooking onto
the ground or surrounding elements or because of remaining in a fish that has swallowed
such bait. The vast majority of such lures, because of the material they are made of, are
not biodegradable. Even those that boast such a designation (such as some soft rubber
lures) have not shown satisfactory biodegradability results in studies [65]. It should be
assumed that specialized anglers using such equipment have sufficient skills and ecological
awareness (i.e., they do not litter with such lures or their parts on purpose, and they also
know how to professionally place such a lure in the set).

Specialization in predator fishing is associated with a more intensive use of boats.
PS anglers use boats with nine times greater frequency than NPS anglers, who use them
extremely rarely (only 5%). However, boats are also used relatively often by less specialized
anglers. This supports the thesis by Beardmore et al. [50] that specialized anglers are more
likely to fish from a boat, indicating, however, that this frequency is more the domain of
anglers fishing for predatory fish. The consequences of using a boat while fishing vary
widely [66].

The magnitude of the potentially negative environmental impacts is most often related
to the type of boat propulsion. Even rowboats have a negative impact on fish [67]. However
the greatest negative impact is associated with internal or external combustion engines.
These include fish scaring and nesting disturbances [68], plant fragmentation [69,70], and
environmental contamination by operating fluids [70].

There is an ecological and ethical dimension to using live fish as bait. The current
research shows that it is a rather rarely used technique, but it is worth mentioning that
the US group use live bait the most often (twice more than in the specialized groups). The
environmental consequences of this phenomenon could be dangerous, and the role of US
anglers is significant in this context. When live bait comes from another body of water, it
is a potential threat to biodiversity and native species. This transfers not only vertebrates
(which can be invasive), but also any potential diseases, parasites and viruses they may
contain, e.g., as in the study of [71-73]. As a result, laws in some countries (e.g., Poland)
prohibit such practices as they are potentially negative for biodiversity and many policies,
for example, in the EU, are trying to prevent this phenomenon [74].

The quality of the water environment and fish resources for angling is very important
to both anglers and managers. The results show that most anglers, regardless of their
specialization, are not satisfied with the fish stocks or the environmental quality. The
PS anglers turned out to be the most critical. The opinion of this group is particularly
important because they demonstrate the greatest preference for fishing in rivers and atach
the least importance to a favorite fishing ground. Most predatory fish species show less
tolerance to the effects of eutrophication or climate change [75]. Therefore, PS anglers are
potentially the most quickly affected by deteriorating water quality.
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5. Management Recommendations

It can be concluded that more frequent fishing is a cause of the decline in fish stocks
and, thus, environmental quality. This leads to a desire to limit fishing opportunities
for anglers so that fish stocks can recover and be as attractive as possible. However, it is
important to consider that the high frequency of fishing may also be the result of restrictions
already in force. Daily bag limits, and other restrictions, are often already high in many
places, e.g., [48], driving anglers to fish more frequently to meet their needs. These needs,
in many cases, are crucial to fishing preferences.

Managers have an interest in gathering and promoting less environmentally damaging
(specialized) anglers in their fisheries and discouraging those with the greatest potential
negative impact, whose needs seem more utilitarian. The proposed ways of limiting
negative impacts while seeking to maximize profits could be based on demand control on
the basis of the number of anglers.

One of the solutions might be the implementation of a strict system for controlling the
number of anglers in the fishery. This effect can be achieved by a bivariant solution. The
first involves a limited number of seasonal permits, with no option to purchase short-term
permits. This allows the “elite” anglers gathering around the fishery, for whom the element
of prestige may be a decisive factor when choosing a fishery. In this case, the high price of
licenses may compensate for the small number of anglers. The obvious necessary condition
is extremely good fishing conditions supported by the fish stock.

The second system is to limit the permits to short-term only, preferably online. An
electronic system can effectively limit the number of licenses for each day (or, for example,
a weekend, or a week), and anglers purchase licenses until the limit is reached. In such a
case, with a properly designed system, showing managers the number of people willing to
buy licenses, the price could be set in the fairest market way, i.e., by analyzing the supply
and demand.

In addition, the managers of specific fisheries, with a predominance of specific types
of fish species, can use this knowledge to better manage the fishery, i.e., tailor it to the
preferences of specific anglers while limiting its negative impact on the environment. The
perceptions of anglers towards the environment and the fish stocks are important and,
generally, not positive. According to responses, anglers will most likelygather at those
types of fisheries where managers provide changes improving the attractiveness of the fish
stocks and the condition of the environment. Thus, managers should put more effort into
attractive stocking, especially in predatory fish sites. The attractiveness of such stocking
should be based not on quantity, but on quality, which is important in the case of predatory
fish. Therefore, such stocking could be based on trophy fish, which would have to be
released after being caught. There is also an apparent need to improve the water quality. In
such conditions, it would be worth promoting anglers who discard behaviors that drive
the eutrophication of waters, i.e., those who do not use ground bait by offering them
cheaper licenses (especially NPS and US anglers). Another solution that may provide more
attractive fishing conditions is zoning, where a segment of the water body is excluded from
commercial, or even recreational, use. In such a case, fish have a kind of refuge where they
can rebuild their population. Such a solution should be especially important in ecologically
valuable water bodies and spawn areas.

Managers should make good use of these indicators, for example, by creating dedi-
cated communities around their fisheries on the basis of their attractiveness. In contrast,
conservation agencies, as well as policymakers, should consider the appropriateness of
limits on the basis of sustainability, rather than just conservation. In each case, such deci-
sions should be made on the basis of the local conditions, taking into account the specific
environment, the cost-effectiveness of such decisions, and community support assessed
on the basis of proper insight. Not following these rules may cause the opposite effect
in different communities. Pursuing the specializations of fisheries for particular species
may eliminate the anglers with potentially the most negative environmental impact (US).
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However, it should be noted that over-interference in waters, especially natural, may be
contrary to the protection of biodiversity and the preservation of ecological balance.

6. Conclusions

This article provides a deeper insight into the problem of specialization and may
support further research identifying anglers with the greatest potential negative impacts
on the environment. This identification should translate into appropriate strategies for
both marketing and fishing site creation.

The least specialized groups are more likely to take fish out of the environment. Using
live fish as bait indicates that they show a greater tendency to use ethically questionable
methods, although this topic needs to be explored in further studies. The attitudes of the
specialized groups toward fish handling were found to be similar and appeared to be less
oriented towards keeping fish (less consumptive) than the US group. It was shown that
the largest proportion of anglers who fish most often are in PS group. They are also less
attached to particular fishing grounds. There is, therefore, a greater challenge for managers
over encouraging predatory anglers to stay in their particular fishery. The PS anglers are
also more characteristic of urban areas and better educated and, therefore, may have a
greater awareness of the need for self-education.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/
10.3390/su132313167/s1. Table S1: The full survey questionnaire. Table S2: Sociodemographic,
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ages of respondents (N = 718).

Author Contributions: Conceptualization, E.A K.; methodology and formal analysis, E.A.K. and
A.RSS,; resources, data collection and curation, E.A.K.; writing—original draft preparation, review and
editing, E.A K. and A.R.S,; visualization, E.A K. All authors have read and agreed to the published
version of the manuscript.

Funding: The research was made in the frame of the budgetary theme of University of Warmia and
Mazury in Olsztyn No. 29.610.022-110.

Institutional Review Board Statement: The study was designed according to the guidelines of the
Declaration of Helsinki and the guidelines of the Research Ethics Committee of the University of
Warmia and Mazury in Olsztyn. The study was not a clinical trial and did not involve sensitive
data and as such did not need approval from a bioethics and ethics committee. The e-survey did
not contain questions about data considered sensitive (concerning health, ethics, religion, etc.).
Completion of the e-survey itself unambiguously indicated the respondents” voluntary consent to
participate in the study, of which the respondents were informed at the beginning. Therefore, the
ethical evaluation and obtaining consent for this study was waived due to the clear information at
the beginning of the study that participation in the study is voluntary, fully anonymous (no technical
possibility of linking the respondent with the answers in any way, even by the authors - a survey
without contact with the respondent, online) and can be cancelled at any time for any reason, and
this cancellation does not imply any consequences. No forms of pressure were used and no material
benefit was given to participants for taking part in the study. The respondents were informed that
data included in the questionnaire will be used only for scientific purposes and it will not be shared
with third parties.

Informed Consent Statement: The need for consent to participate in the study was waived due to
the nature of the study, which does not (and is not capable of) identifying any of the participants.
The submission of the questionnaire itself implied a clear consent of the respondent to participate.
The nature of the study (anonymous group survey) according to the guidelines of the Research
Ethics Committee of the University of Warmia and Mazury does not require written consent of the
participants.

Data Availability Statement: The data that support the findings of this study are available upon
request from the corresponding author, and are in the Polish language.


https://www.mdpi.com/article/10.3390/su132313167/s1
https://www.mdpi.com/article/10.3390/su132313167/s1

Sustainability 2021, 13, 13167 14 of 16

Acknowledgments: The survey was carried out thanks to the cooperation with the angling associa-
tions, the administrators of Internet platforms, and to the groups and individuals who disseminated
access to the survey. The authors wish to thank all anonymous respondents for their time and
commitment.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Arlinghaus, R.; Tillner, R.; Bork, M. Explaining participation rates in recreational fishing across industrialised countries. Fish.
Manag. Ecol. 2015, 22, 45-55. [CrossRef]

2. Arlinghaus, R.; Cooke, S.J. Recreational fisheries: Socioeconomic importance, conservation issues and management challenges. In
Recreational Hunting, Conservation and Rural Livelihoods: Science and Practice, 1st ed.; Dickson, B., Hutton, J., Adams, W.M., Eds.;
Blackwell Publishing Ltd.: Oxford, UK, 2009; pp. 39-58. ISBN 978-1405167857.

3. European Anglers Alliance. Recreational Angling Definition. European Anglers Alliance, 10th General Assembly of the EAA.
Dinant. 2004. Available online: https://www.eaa-europe.org/files/eaa-angling-def-long-ver7-final-en_7066.pdf (accessed on 18
March 2021).

4.  Pitcher, T.J. Evaluating the benefits of recreational Fisheries. In Fisheries Centre Research Report 7 (2); Fisheries Centre, University
of British Columbia: Vancouver, Canada, 1999.

5. Pitcher, TJ.; Hollingworth, C.E. Fishing for fun: Where’s the catch? In Recreational Fisheries: Ecological, Economic and Social
Evaluation; Pitcher, T.J., Hollingworth, C.E., Eds.; Blackwell Science: Oxford, UK, 2002; pp. 1-16. ISBN 0-632-06391-2.

6.  Policansky, D. Catch-and-release recreational fishing: A historical perspective. In Recreational Fisheries: Ecological, Economic and
Social Evaluation; Pitcher, T.]., Hollingworth, C.E., Eds.; Blackwell Science: Oxford, UK, 2002; pp. 74-94. ISBN 0-632-06391-2.

7.  Haas, G.; Aukerman, G.V,; Jackson, J. Water and Land Recreation Opportunity Spectrum Handbook, 2nd ed.; United States Department
of the Interior, Bureau of Reclamation, Program and Administration, Denver Federal Center: Denver, CO, USA, 2011.

8.  Asan, K;; Emeksiz, M. Outdoor recreation participants’ motivations, experiences and vacation activity preferences. J. Vacat. Mark.
2018, 24, 3-15. [CrossRef]

9.  Lamont, M.; Jenkins, ]. Segmentation of Cycling Event Participants: A Two-Step Cluster Method Utilizing Recreation Specializa-
tion. Event Manag. 2013, 17, 391-407. [CrossRef]

10. Miller, C.A,; Graefe, A.R. Degree and Range of Specialization across Related Hunting Activities. Leis. Sci. 2000, 22, 195-204.
[CrossRef]

11.  Nourbakhsh, T.A. A Qualitative Exploration of Female Surfers: Recreation Specialization, Motivations, and Perspectives. Master’s
Thesis, California Polytechnic State University, San Luis Obispo, CA, USA, 2008. [CrossRef]

12.  Sa, H.J.; Lee, C.W.; Kim, M.].; Chun, S.B.; Nam, S.-B. Leisure Facilitators and Recreation Specialization for Female Participants in
Running Events. Asian Soc. Sci. 2015, 11, 175. [CrossRef]

13. Bryan, H. Leisure Value Systems and Recreational Specialization: The Case of Trout Fishermen. J. Leis. Res. 1977, 9, 174-187.
[CrossRef]

14. Bryan, H. Recreation Specialization Revisited. J. Leis. Res. 2000, 32, 18-21. [CrossRef]

15.  Antia, U.; McConney, P; Ditton, R.B. The Socio-Economic Characterization of Tournament Anglers in Barbados. Available online:
http:/ /aquaticcommons.org /13514 (accessed on 24 March 2021).

16. Arlinghaus, R.; Mehner, T. Socio-economic characterisation of specialised common carp (Cyprinus carpio L.) anglers in Germany,
and implications for inland fisheries management and eutrophication control. Fish. Res. 2003, 61, 19-33. [CrossRef]

17.  Rees, EM.A.; Edmonds-Brown, V.R.; Alam, M.E; Wright, R.M; Britton, J.R.; Davies, G.D.; Cowx, I.G. Socio-economic drivers of
specialist anglers targeting the non-native European catfish (Silurus glanis) in the UK. PLoS ONE 2017, 12, e0178805. [CrossRef]

18. Salz, R.J.; Loomis, D.K. Recreation Specialization and Anglers’ Attitudes Towards Restricted Fishing Areas. Hum. Dimens. Wildl.
2005, 10, 187-199. [CrossRef]

19. Salz, R.].; Loomis, D.K; Finn, K.L. Development and Validation of a Specialization Index and Testing of Specialization Theory.
Hum. Dimens. Wildl. 2001, 6, 239-258. [CrossRef]

20. Copeland, C.; Baker, E.; Koehn, J.D.; Morris, S.G.; Cowx, I.G. Motivations of recreational fishers involved in fish habitat
management. Fish. Manag. Ecol. 2017, 24, 82-92. [CrossRef]

21. Skrzypczak, A.R.; Karpinski, E.A. New insight into the motivations of anglers and fish release practices in view of the invasiveness
of angling. J. Environ. Manag. 2020, 271, 111055. [CrossRef]

22.  Stoll, J.R,; Ditton, R.B. Understanding Anglers’ Willingness to Pay Under Alternative Management Regimes. Hum. Dimens. Wildl.
2006, 11, 27-42. [CrossRef]

23. Sutton, S.G.; Stoll, J.R.; Ditton, R.B. Understanding Anglers” Willingness to Pay Increased Fishing License Fees. Hum. Dimens.
Wildl. 2001, 6, 115-130. [CrossRef]

24. Arlinghaus, R. Understanding Recreational Angling Participation in Germany: Preparing for Demographic Change. Hum.
Dimens. Wildl. 2006, 11, 229-240. [CrossRef]

25. Cowx, I.G,; Arlinghaus, R.; Cooke, S.J. Harmonizing recreational fisheries and conservation objectives for aquatic biodiversity in

inland waters. J. Fish Biol. 2010, 76, 2194-2215. [CrossRef]


http://doi.org/10.1111/fme.12075
https://www.eaa-europe.org/files/eaa-angling-def-long-ver7-final-en_7066.pdf
http://doi.org/10.1177/1356766716676300
http://doi.org/10.3727/152599513X13769392444666
http://doi.org/10.1080/01490409950121861
http://doi.org/10.15368/theses.2008.36
http://doi.org/10.5539/ass.v11n27p175
http://doi.org/10.1080/00222216.1977.11970328
http://doi.org/10.1080/00222216.2000.11949879
http://aquaticcommons.org/13514
http://doi.org/10.1016/S0165-7836(02)00243-6
http://doi.org/10.1371/journal.pone.0178805
http://doi.org/10.1080/10871200591003436
http://doi.org/10.1080/108712001753473939
http://doi.org/10.1111/fme.12204
http://doi.org/10.1016/j.jenvman.2020.111055
http://doi.org/10.1080/10871200500470969
http://doi.org/10.1080/108712001317151958
http://doi.org/10.1080/10871200600802889
http://doi.org/10.1111/j.1095-8649.2010.02686.x

Sustainability 2021, 13, 13167 15 of 16

26.

27.

28.

29.

30.

31.

32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Oh, C.-O.; Ditton, R.B. Using Recreation Specialization to Understand Conservation Support. J. Leis. Res. 2008, 40, 556-573.
[CrossRef]

Fedler, A ]; Ditton, R.B. A framework for understanding the consumptive orientation of recreational fishermen. Environ. Manag.
1986, 10, 221-227. [CrossRef]

Hunt, L.M.; Camp, E.; Van Poorten, B.; Arlinghaus, R. Catch and Non-catch-related Determinants of Where Anglers Fish: A
Review of Three Decades of Site Choice Research in Recreational Fisheries. Rev. Fish. Sci. Aquac. 2019, 27, 261-286. [CrossRef]
Oh, C.-O.; Sutton, S.G.; Sorice, M.G. Assessing the Role of Recreation Specialization in Fishing Site Substitution. Leis. Sci. 2013, 35,
256-272. [CrossRef]

Ditton, R.B.; Loomis, D.K.; Choi, S. Recreation Specialization: Re-conceptualization from a Social Worlds Perspective. J. Leis. Res.
1992, 24, 33-51. [CrossRef]

Hickley, P. Recreational fisheries—social economic and management aspects. In Fisheries, Sustainability and Development;
Wramner, P., Ackefors, H., Cullberg, M., Eds.; Royal Swedish Academy of Agriculture and Forestry: Stockholm, Sweden,
2009; pp- 169-188. ISBN 91-85205-87-5.

Navratil, J.; Martindt, S.; Kallabova, E. Framework for utilizing angling as a tourism development tool in rural areas. Agric. Econ.
2009, 55, 508-518. [CrossRef]

Norman, G. Likert scales, levels of measurement and the “laws” of statistics. Adv. Health Sci. Educ. 2010, 15, 625-632. [CrossRef]
Locker, A. The social history of coarse angling in England AD 1750-1950. Anthropozoologica 2014, 49, 99-107. [CrossRef]
Hyman, A.A.; DiCenzo, VJ.; Murphy, B.R. Muddling management: Heterogeneity of blue catfish anglers. Lake Reserv. Manag.
2017, 33, 23-31. [CrossRef]

Gray, S.; Hilsberg, J.; McFall, A.; Arlinghaus, R. The structure and function of angler mental models about fish population ecology:
The influence of specialization and target species. J. Outdoor Recreat. Tour. 2015, 12, 1-13. [CrossRef]

Landsman, S.J.; Wachelka, H.J.; Suski, C.D.; Cooke, S.J. Evaluation of the physiology, behaviour, and survival of adult mus-
kellunge (Esox masquinongy) captured and released by specialized anglers. Fish Res. 2011, 110, 377-386. [CrossRef]

Golebie, E.J.; Miller, C.A.; Czesny, S.J. Heterogeneity of salmonid anglers in the southern Lake Michigan fishery. Hum. Dimens.
Wildl. 2019, 25, 171-186. [CrossRef]

Berger, ].; Milkman, K.L. What Makes Online Content Viral? J. Mark. Res. 2012, 49, 192-205. [CrossRef]

Dillman, D.A.; Smyth, J.D.; Christian, L.M. Internet, Phone, Mail, and Mixed-Mode Surveys: The Tailored Design Method, 4th ed.; John
Wiley & Sons: Hoboken, NJ, USA, 2014; p. 528. ISBN 978-1-118-45614-9.

Data Star, 2008. What Every Researcher Should Know about Statistical Significance. Available online: http:/ /www.surveystar.
com/startips/significance.pdf (accessed on 21 March 2021).

Liddell, T.M.; Kruschke, ].K. Analyzing ordinal data with metric models: What could possibly go wrong? J. Exp. Soc. Psychol.
2018, 79, 328-348. [CrossRef]

Nanna, M J.; Sawilowsky, S.S. Analysis of Likert scale data in disability and medical rehabilitation research. Psychol. Methods
1998, 3, 55-67. [CrossRef]

Arlinghaus, R.; Aas, @.; Al6s, ].; Arismendi, I.; Bower, S.; Carle, S.; Czarkowski, T.; Freire, KM.F.; Hu, J.; Hunt, L.M.; et al. Global
Participation in and Public Attitudes Toward Recreational Fishing: International Perspectives and Developments. Rev. Fish. Sci.
Aquac. 2021, 29, 58-95. [CrossRef]

van der Hammen, T.; Chen, C. Participation rate and demographic profile in recreational angling in The Netherlands between
2009 and 2017. Fish. Res. 2020, 229, 105592. [CrossRef]

Johnson, C.; Bowker, J.; Cordell, H. Outdoor recreation constraints: An examination of race, gender, and rural dwelling. J. South.
Rural Sociol. 2001, 17, 111-133.

McNiel, J.N.; Harris, D.A.; Fondren, K.M. Women and the Wild: Gender Socialization in Wilderness Recreation Advertising. Ferm.
Issues 2012, 29, 39-55. [CrossRef]

Arlinghaus, R.; Mehner, T. A Management-Orientated Comparative Analysis of Urban and Rural Anglers Living in a Metropolis
(Berlin, Germany). Environ. Manag. 2004, 33, 331-344. [CrossRef]

Arlinghaus, R. Voluntary catch-and-release can generate conflict within the recreational angling community: A qualitative case
study of specialised carp, Cyprinus carpio, angling in Germany. Fish. Manag. Ecol. 2007, 14, 161-171. [CrossRef]

Beardmore, B.; Haider, W.; Hunt, L.M.; Arlinghaus, R. The Importance of Trip Context for Determining Primary Angler
Motivations: Are More Specialized Anglers More Catch-Oriented than Previously Believed? North Am. ]. Fish. Manag. 2011, 31,
861-879. [CrossRef]

Michel, M.; Kayasseh, E.S. The legal situation of animals in Switzerland: Two steps forward, one step back-many steps to go. J.
Anim. L 2011, 7, 1-42.

Arlinghaus, R.; Cooke, S.J.; Lyman, ]J.; Policansky, D.; Schwab, A.; Suski, C.; Sutton, S.G.; Thorstad, E.B. Understanding the
Complexity of Catch-and-Release in Recreational Fishing: An Integrative Synthesis of Global Knowledge from Historical, Ethical,
Social, and Biological Perspectives. Rev. Fish. Sci. 2007, 15, 75-167. [CrossRef]

Nesaratnam, S.T. The Effects of Pollutants on the Aquatic Environment. Available online: https://www.open.edu/openlearn/
ocw /mod/oucontent/view.php?id=18241&printable=1 (accessed on 19 March 2021).

Arlinghaus, R.; Niesar, M. Nutrient digestibility of angling baits for carp, Cyprinus carpio, with implications for groundbait
formulation and eutrophication control. Fish. Manag. Ecol. 2005, 12, 91-97. [CrossRef]


http://doi.org/10.1080/00222216.2008.11950152
http://doi.org/10.1007/BF01867360
http://doi.org/10.1080/23308249.2019.1583166
http://doi.org/10.1080/01490400.2013.780534
http://doi.org/10.1080/00222216.1992.11969870
http://doi.org/10.17221/2622-AGRICECON
http://doi.org/10.1007/s10459-010-9222-y
http://doi.org/10.5252/az2014n1a07
http://doi.org/10.1080/10402381.2016.1261310
http://doi.org/10.1016/j.jort.2015.09.001
http://doi.org/10.1016/j.fishres.2011.05.005
http://doi.org/10.1080/10871209.2020.1698080
http://doi.org/10.1509/jmr.10.0353
http://www.surveystar.com/startips/significance.pdf
http://www.surveystar.com/startips/significance.pdf
http://doi.org/10.1016/j.jesp.2018.08.009
http://doi.org/10.1037/1082-989X.3.1.55
http://doi.org/10.1080/23308249.2020.1782340
http://doi.org/10.1016/j.fishres.2020.105592
http://doi.org/10.1007/s12147-012-9111-1
http://doi.org/10.1007/s00267-004-0025-x
http://doi.org/10.1111/j.1365-2400.2007.00537.x
http://doi.org/10.1080/02755947.2011.629855
http://doi.org/10.1080/10641260601149432
https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=18241&printable=1
https://www.open.edu/openlearn/ocw/mod/oucontent/view.php?id=18241&printable=1
http://doi.org/10.1111/j.1365-2400.2004.00425.x

Sustainability 2021, 13, 13167 16 of 16

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Amaral, S.D.; Brito, D.; Ferreira, M.T.; Neves, R.; Franco, A. Modeling water quality in reservoirs used for angling competition:
Can groundbait contribute to eutrophication? Lake Reserv. Manag. 2013, 29, 257-269. [CrossRef]

Czerniawski, R.; Domagata, ].; Pilecka-Rapacz, M. Analiza wielkosci presji wedkarskiej oraz poziomu wprowadzanych bi-ogenéw
w zanetach w wodach zlewni srodkowej i dolnej Drawy [Analysis of the size of fishing pressure and the level of in-troduced
nutrients in the groundbait in the middle and lower Drawa river]. Rocz. Nauk. PZW 2010, 23, 119-130.

Czerniejewski, P.; Brysiewicz, A. Eksploatacja wedkarska oraz poziom biogenéw wprowadzanych do jezior w zanetach wed-
karskich na przyktadzie zlewni gérnej Mysli [Angling exploitation and the level of nutrients introduced to lakes in angling
groundbait on the example of the upper Mysla River catchment area]. Woda Sr. Obsz. Wiejskie. 2018, 18, 23-35.

Niesar, M.; Arlinghaus, R.; Rennert, B.; Mehner, T. Coupling insights from a carp, Cyprinus carpio, angler survey with feeding
experiments to evaluate composition, quality and phosphorus input of groundbait in coarse fishing. Fish. Manag. Ecol. 2004, 11,
225-235. [CrossRef]

Mehner, T.; Rapp, T.; Monk, C.T.; Beck, M.E.; Trudeau, A.; Kiljunen, M.; Hilt, S.; Arlinghaus, R. Feeding Aquatic Ecosystems:
Whole-Lake Experimental Addition of Angler’s Ground Bait Strongly Affects Omnivorous Fish Despite Low Contribution to
Lake Carbon Budget. Ecosystems 2018, 22, 346-362. [CrossRef]

Cooke, S.J.; Suski, C.D.; Barthel, B.L.; Ostrand, K.G.; Tufts, B.L.; Philipp, D.P. Injury and Mortality Induced by Four Hook Types
on Bluegill and Pumpkinseed. North Am. ]. Fish. Manag. 2003, 23, 883-893. [CrossRef]

Cooke, S.J.; Suski, C.; Siepker, M.].; Ostrand, K.G. Injury rates, hooking efficiency and mortality potential of largemouth bass
(Micropterus salmoides) captured on circle hooks and octopus hooks. Fish. Res. 2003, 61, 135-144. [CrossRef]

Lewin, W.-C.; Arlinghaus, R.; Mehner, T. Documented and Potential Biological Impacts of Recreational Fishing: Insights for
Management and Conservation. Rev. Fish. Sci. 2006, 14, 305-367. [CrossRef]

Taylor, M.].; White, K.R. A Meta-Analysis of Hooking Mortality of Nonanadromous Trout. North Am. |. Fish. Manag. 1992, 12,
760-767. [CrossRef]

Weltersbach, M.S.; Lewin, W.-C.; Groger, ].P.; Strehlow, H.V. Effect of lure and bait type on catch, size, hooking location, injury
and bycatch in the western Baltic Sea recreational cod fishery. Fish. Res. 2019, 210, 121-130. [CrossRef]

Raison, T.; Nagrodski, A.; Suski, C.D.; Cooke, S.]. Exploring the Potential Effects of Lost or Discarded Soft Plastic Fishing Lures
on Fish and the Environment. Water Air Soil Pollut. 2014, 225, 1-11. [CrossRef]

Burgin, S. Indirect Consequences of Recreational Fishing in Freshwater Ecosystems: An Exploration from an Australian Perspec-
tive. Sustainability 2017, 9, 280. [CrossRef]

Graham, A.L.; Cooke, S.J. The effects of noise disturbance from various recreational boating activities common to inland waters
on the cardiac physiology of a freshwater fish, the largemouth bass (Micropterus salmoides). Aquat. Conserv. Mar. Freshw. Ecosyst.
2008, 18, 1315-1324. [CrossRef]

Maxwell, R.J.; Zolderdo, A.].; De Bruijn, R.; Brownscombe, ].W.; Staaterman, E.; Gallagher, A.J.; Cooke, S.J. Does motor noise
from recreational boats alter parental care behaviour of a nesting freshwater fish? Aquat. Conserv. Mar. Freshw. Ecosyst. 2018, 28,
969-978. [CrossRef]

Liddle, M.; Scorgie, H. The effects of recreation on freshwater plants and animals: A review. Biol. Conserv. 1980, 17, 183-206.
[CrossRef]

Whitfield, A.; Becker, A. Impacts of recreational motorboats on fishes: A review. Mar. Pollut. Bull. 2014, 83, 24-31. [CrossRef]
[PubMed]

Dextrase, A.J.; Mandrak, N. Impacts of Alien Invasive Species on Freshwater Fauna at Risk in Canada. Biol. Invasions 2006, 8,
13-24. [CrossRef]

De Lafontaine, Y.; Costan, G. Introduction and Transfer of Alien Aquatic Species in the Great Lakes—St. Lawrence River Basin; Natural
Resources Canada, Canadian Forestry Service, Science Branch: Montréal, Canada, 2002.

Strayer, D.L. Alien species in fresh waters: Ecological effects, interactions with other stressors, and prospects for the future.
Freshw. Biol. 2010, 55, 152-174. [CrossRef]

Roy, H.; Schonrogge, K.; Dean, H.; Peyton, J.; Branquart, E.; Vanderhoeven, S.; Copp, G.; Stebbing, P.; Kenis, M.; Rabitsch, W.; et al.
Invasive Alien Species-Framework for the Identification of Invasive Alien Species of EU Concern. Available online: https:
/ /ec.europa.eu/environment/nature/invasivealien/docs/Final%20report_12092014.pdf (accessed on 19 March 2021).
Matthews, W.J. Patterns in Freshwater Fish Ecology; Springer Science & Business Media: Berlin/Heidelberg, Germany, 2012.


http://doi.org/10.1080/10402381.2013.845804
http://doi.org/10.1111/j.1365-2400.2004.00400.x
http://doi.org/10.1007/s10021-018-0273-x
http://doi.org/10.1577/M02-096
http://doi.org/10.1016/S0165-7836(02)00244-8
http://doi.org/10.1080/10641260600886455
http://doi.org/10.1577/1548-8675(1992)012&lt;0760:AMAOHM&gt;2.3.CO;2
http://doi.org/10.1016/j.fishres.2018.10.002
http://doi.org/10.1007/s11270-014-1869-1
http://doi.org/10.3390/su9020280
http://doi.org/10.1002/aqc.941
http://doi.org/10.1002/aqc.2915
http://doi.org/10.1016/0006-3207(80)90055-5
http://doi.org/10.1016/j.marpolbul.2014.03.055
http://www.ncbi.nlm.nih.gov/pubmed/24759512
http://doi.org/10.1007/s10530-005-0232-2
http://doi.org/10.1111/j.1365-2427.2009.02380.x
https://ec.europa.eu/environment/nature/invasivealien/docs/Final%20report _12092014.pdf
https://ec.europa.eu/environment/nature/invasivealien/docs/Final%20report _12092014.pdf

Supplementary Material

Table S1. The full questionnaire.

Sociodemographic and economic characteristics

Question number Options
1. Gender Female Male
2. Age Less than 19 19-25 26-40 41-65 66-75
. More than
3. Earnings per month Less than 500€ 500-1000€ 1000-2000€ 2000€
4. Education Primary/vocational Secondary Higher
school
5. Marital status Married Not married In partnership
A town to 25 A city 25 to A city over 100
6. Place of residence Village thousands of 100 thousands  thousands of
inhabitants of inhabitants inhabitants
7. Employment status Working Unemployed (including student, pensioner, retiree)
Engagement in angling
1}i.sh|i_|nc;]\l\1l‘o:gng have 'you been Less than 10 years 10-20 years 20-30 years 30-40 years More than 40 years
2. How often do you fish? A few times a About once a About 2-3 A dozen or so A few times a year
week week times a month  times a year
3 How much money do you ;e 25-100€ 100-250€ 251-500€ More than 500€
spend on your hobby per year
4. What is the distance you More than
most often travel to fish? Less than 5 km 5-20 km 20km

Preferences for fishing and environment

1. | prefer to fish in lakes Typical 5-point Likert scale

2. | prefer to fish in rivers Typical 5-point Likert scale

3. I usually go fishing at one

favorite fishing spot Typical 5-point Likert scale

4. | think that the fish stock in

my fishing grounds is good Typical 5-point Likert scale

5. 1 think that the quality of

water in my fishing grounds is
good

Typical 5-point Likert scale

6. | usually use ground bait

Typical 5-point Likert scale

7. 1 usually use live fishes as a
tackle

Typical 5-point Likert scale

8. | usually use artificial lures
as a tackle

Typical 5-point Likert scale

9. | usually fish from a boat

Typical 5-point Likert scale

10. | usually fish for predatory
fish

Typical 5-point Likert scale

11. | usually fish for non-
predatory fish

Typical 5-point Likert scale

12. | release the fish | catch in
accordance with the "no kill"
principle

Typical 5-point Likert scale

13. The possibility of taking
fish I have caught home, is
important to me

Typical 5-point Likert scale




Table S2. Sociodemographic, economic and engagement characteristics of the surveyed anglers' specialized groups (NPS: non-
predatory specialized; PS: predatory specialized; US: unspecialized) with the number and percentage of respondents (N = 718).

NPS PS us MoE*
CHARACTERISTICS N % N % N % [%]
1. SOCIODEMOGRAPHIC AND ECONOMIC
1. Gender
Female 16 6.8 5 2.0 12 6.3 +.1
Male 260 93.2 247 98.0 178 93.7 +.6
2. Age

Lessthan19 11 4.0 5 2.0 5 2.6 +.2
19-25 42 15.2 21 8.3 16 8.4 +65.9
26-40 127 46.0 132 52.4 86 45.3 5.3
41-65 82 29.7 82 325 70 36.9 6.0
66-75 14 5.1 12 4.8 13 6.8 +.1

3. Earnings per month

Less than 500€ 103 37.3 65 25.8 43 22.6 46.1
500-1000€ 131 475 125 49.6 99 52.2 5.2
1000-2000€ 34 12.3 46 18.3 35 18.4 6.7
More than 2000€ 8 2.9 16 6.4 13 6.8 +.1

4. Education

Primary/vocational school 55 19.9 22 8.7 31 16.3 .7
Secondary 120 435 106 42.1 75 39.5 5.6
Higher 101  36.6 124 49.2 84 44.2 455

5. Marital status

Married 155  56.2 145 57.5 117 61.6 .7
Not married (also widows/widowers and single 82 29.7 58 23.1 41 21.6 6.3
In partnership 39 14.1 49 19.4 32 16.8 6.7

6. Place of residence

Village 78 28.3 46 18.3 51 26.8 6.4

Town to 25 thousands of inhabitants 68 24.6 60 24.8 47 24.7 .4

A city 25 to 100 thousands of inhabitants 47 17.0 55 21.8 42 22.2 6.5
A city over 100 thousands of inhabitants 83 30.1 91 36.1 50 26.3 6.1

7. Employment status

Working 197 714 209 82.9 154 81.1 34
Unemployed (including student, pensioner, retiree) 79 28.6 43 17.1 36 19.0 6.5

I1. ENGAGEMENT IN ANGLING

1. How long have you been fishing?

Lessthan 10 years 73 26.5 42 16.6 46 24.2 6.4
10-20 years 92 33.3 59 234 43 22.6 6.2

20-30 years 55 19.9 76 30.2 45 23.7 6.4

30-40 years 33 12.0 45 17.9 29 15.3 6.7

More than 40 years 23 8.3 30 11.9 27 14.2 6.9

2. How often do you fish?

A few times ayear 22 8.0 17 6.8 12 6.3 .1

A dozenor sotimes ayear 33 12.0 30 11.8 26 13.7 6.8
About 2-3 times a month 60 21.7 36 14.3 47 24.7 6.5
About once aweek 101  36.6 80 31.8 63 33.2 5.9

A few times a week 60 21.7 89 35.3 42 22.1 6.3

3. How much money do you spend on your hobby
per year

Upto25€ 11 4.0 3 1.2 3 1.6 .2
25-100€ 48 174 39 155 43 22.6 6.6
100-250€ 77 27.9 49 19.4 47 24.7 .4
251-500€ 76 27.5 73 29.0 45 23.7 6.2

More than 500€ 64 23.2 88 34.9 52 27.4 6.2

4. What is the distance you most often travel to
fish?

Lessthan5km 96 34.8 74 29.8 63 33.1 6.0
5-20km 88 31.9 82 325 56 29.5 6.1
More than 20 km 92 33.3 95 37.7 71 374 5.9

* MoE — Margin of sampling error (%) at 95% confidence interval
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Abstract: Recreational fishing and other outdoor recreational activities have been proven to have
positive effects on mental health, including neutralizing pandemic stress. This study aims to identify
the perceptions and behavior of recreational anglers during the COVID-19 pandemic along with
identifying the factors that determine attitudes. This study is essential for understanding the complex
economic, social, and environmental implications associated with a pandemic. Perceptions of
pandemic stress reduction were confirmed by 63.8% of anglers, and nearly 98% felt there was no
risk of infection from fishing. These feelings were most strongly positively associated and explained
by a preference for fishing with friends and family and the frequency of fishing. Over 26% of
respondents fished more frequently during the pandemic. Additional free time and the need to
escape the pandemic media hype were the main factors for the increase in angler activity. The balance
of benefits from changes in angler pandemic behavior was ambiguous. This was determined by
considering the potential increase in pressure on the environmental resources that anglers use. Given
the positive effects of angling on stress reduction, it is not advisable for policymakers to restrict
recreational fishing access. Instead, best management practices should reduce sanitary bottlenecks to
increase safety on fishing grounds.

Keywords: recreational fishing; aquatic environment; health; COVID-19; stress reduction; socio-economic
conditions

1. Introduction
1.1. Social and Environmental Impacts of the Pandemic

The COVID-19 pandemic hit the world in early 2020 and resulted in a great extent
of negative implications in both economics, e.g., [1,2], and society, e.g., [3]. The pandemic
was very complex and had an ambiguous environmental impact, e.g., [4,5]. The pandemic
made people realize the value of health protection. Although lockdown policies seemingly
promoted health maintenance, they also had many side effects. Among the negative health
effects, the most common were alcohol overuse, e.g., [6,7], excessive weight gain e.g., [8-10],
domestic violence e.g., [11,12], and other severe psychological effects [13].

One way of neutralizing the direct and indirect social effects of the pandemic was
participating in recreation and mass sports. Due to the implementation of sanitary and
public health regime rules in most countries of the world, leisure and sports activities were
partially or temporarily banned—especially indoors. These lockdown policies caused recre-
ational activities to decline in most cases, e.g., [14]; however, long-term home isolation and
reduced socializing led many to participate in recreational activities, especially outdoors,
once restrictions were loosened [15,16]. Open-air outdoor recreation has been proven
to have positive effects on mental health and can reduce stress, e.g., [17,18], including
pandemic-related stress, e.g., [19].
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1.2. Fishing during a Pandemic—A Literature Review

Angling is one of the most popular outdoor recreational activities [20]. The research
so far shows that it is regarded as “giving a sense of security” in the pandemic. This is the
result of anglers’ subjective perspectives, and references to objective reasons are related
to best angling practices and knowledge of the aerosol or fomite transmission of viruses,
such as SARS-CoV-2 [21-23]. This is because of two key factors. The first is an open-air
environment, which, according to research [22,24], significantly reduces the chance of a
COVID-19 transmission. The second is its very specificity, which almost naturally enforces
social distance, already referred to in the literature as “social fishstancing”, e.g., [21]. The
legal solutions in some regions, or of specific fisheries, often enforce a minimum distance
between active anglers, and this legislation was in force before the pandemic [25,26]. The
competition regulations on this issue also allowed distance to be maintained or were
changed to allow this to occur [27,28]. The above specificity has led to an increased interest
in fishing participation among many people. Anglers’ choices, for example, those due to
reduced mobility, have also changed due to the pandemic [21,23,29,30]. Nevertheless, many
concerns are associated with the spread of COVID-19 in recreation, even outdoors [31],
and it is essential to always take these risks into account. Moreover, despite the relatively
mild way in which the pandemic has affected angling as a whole, anglers have not been
spared from its risks and restrictions. For example, sharing a fishing spot, transportation,
or boat began to become riskier [32]. Due to lockdown, there was also a lack of access to
hotel services [33] or new gear and baits through disruptions of supply chains [34,35].

1.3. Research Objectives

This study aimed to identify anglers” activities, including their perceptions and behav-
ior during the COVID-19 pandemic and the factors that caused these attitudes. Understand-
ing that angling is based on a complex system of motivational needs (e.g., the leading need
is to escape to nature [36,37]), it was assumed this form of recreation may reduce pandemic
stress. It was also hypothesized that this sense of stress reduction was not dependent
on socio-demographic factors or preferences and involvement in fishing. To verify these
hypotheses, we asked the following: (1) to what extent do socioeconomic factors, as well as
preference and engagement factors, explain the variability in anglers’ feelings and behavior
during the pandemic and (2) what factors determine the attitudes of anglers who feel most
strongly their hobby has a positive impact on reducing pandemic stress? Understanding
this is necessary for the rational management of water resources and their surroundings,
which have proven to be, on the one hand, a relatively safe environment for recreation
and, on the other hand, a critically needed resource for the psycho-physical regeneration
of pandemic-affected populations. Changes in the behavioral patterns of society due to
pandemics, in general, as well as policies and recommendations triggered by the pandemic,
are also important in this context. This study is part of an important trend in understanding
the complex economic, social, and environmental implications caused by the spread of the
SARS-CoV-2.

2. Materials and Methods
2.1. Design of the Questionnaire and Data Collection

We used WAIs (Web-Assisted Interviews), which were constructed on the English and
Polish Google Forms platforms (https://docs.google.com; last access on 1 September 2021).
WAI surveys are easy, cheap, very efficient, and less error-prone compared to traditional
questionnaires. They allow for faster access to and analyses of data. The weaknesses of
WAISs are that we never know who is filling in the survey (which is always the case with
anonymous surveys), and they are accessible only to people with access to the Internet.
However, this drawback is of marginal importance in this study because it was within the
methodological assumptions [38].

Our survey was based on 24 questions. The first 11 measured socio-demographic
(e.g., age and education), economic (e.g., income and angling expenses), and engagement
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in angling (e.g., association, avidity, and experience) characteristics. In these questions,
respondents were asked to indicate the number closest to the truth according to their best
knowledge or to use a yes/no option. The exemptions from this rule were questions about
place of residence and education status. In the place of residence question, there was a
“village” option in addition to numeric ranged values. In the education question, there
were 3 options to choose from the following: primary, secondary, and tertiary, which were
then converted into years of education (numerical data) before being included in the data
analysis. The second part obtained opinions on attitudes and behavior regarding living
and fishing during the SARS-CoV-2 pandemic (15 items). Answers to these questions
were ranked on a typical 5-point Likert scale, where “1” was the equivalent of “I strongly
disagree”, “5” meant “I strongly agree”, and “3” meant “I have no opinion, or it is difficult
to determine” (neutral opinion). This scale is widely used in surveys designed to measure
respondents’ opinions [39,40].

The questionnaire was disseminated via various popular websites and social media
platforms (e.g., angling associations and clubs, Facebook groups and fan pages, anglers’
discussion groups, and internet forums) in English and Polish. Survey respondents were
encouraged to distribute the survey among their angling communities with the restriction
of completing the survey only once. This approach was intended to create viral content,
which is a modern and effective way to reach the largest number of people [41]. The
survey was widespread from July to August 2021. The assumption was that surveying
at a time of relatively low levels of infection (summer) was expected to result in a lack of
impact of lockdown-like policies on the respondents’ judgment. This effect was further
amplified by surveying after a year of operating in a so-called “pandemic environment.”
The questionnaire was fully voluntary, anonymous, and not limited by age. The time
required to complete the survey was about 5 min. The full questionnaire is available in
Table S1 (Supplementary Materials).

In total, 564 respondents provided complete answers to the survey questions. This
number of completed questionnaires was large enough to apply to the population as a
whole. The margin of sampling error (MoE) at confidence-level o« = 95% was calculated
(Table S2 (Supplementary Materials)). It was £4.13% for the whole sample and +3.6%
to £8.0% for each socio-demographic subgroup. A rule of thumb researchers considers
adequate to reflect the opinion of the entire population is a MoE of 4-8% [42,43]. Given the
type of survey distributed, the sample included people who were active on angling social
media. On this basis, it should be assumed that the survey mainly covered Europeans
residing in EU countries and the UK. Yet, determining the response rate seems impossible
due to, on the one hand, a desire to create viral content and, on the other hand, the
ephemerality of this sort of data. Cautious estimates based on the reaches of the groups, the
numbers of members, and their activity suggested that the number of anglers was between
10,000 and 500,000.

2.2. Statistical Analyses

Socio-economic, demographic, and engagement data were examined using frequency
table characteristics. The percentages of respondents with statements related to angler
preferences and behavior, expressed on a Likert scale, were calculated similarly; we as-
sumed a non-linear distribution of the Likert scale [44]. Non-parametric tests are better for
analyzing ordinal scale data, such as Likert data [45].

We examined the differences between the preferences and behavior of the anglers who
indicated stress reduction and those who did not by using a non-parametric Kruskal-Wallis
ANOVA rank-sum test for independent samples (p < 0.05). However, due to the large
sample size, the variation in respondents’ opinions was chosen to be shown not by median
but by mean and standard deviation. All statistical significance tests were performed using
Statistica version 13.3 software.

Redundancy analysis (RDA) was used to identify relationships between anglers’
feelings and behavior during the pandemic and socio-economic and demographic factors,
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as well as including their preferences and engagement in angling. RDA is a canonical
form of principal component analysis and is one of the so-called linear techniques that
can be used in socio-economic research [46]. This linear ordering method is appropriate
when the greatest gradient in the dataset is less than 3.0 standard deviations [38]. The RDA
space was used to explain the intensity of feelings of the following: reduction of pandemic
stress by fishing; improvement in psychological condition and physical condition; fear of
infection and getting sick; and acceptance of COVID-19 vaccination. In contrast, behaviors
were explained by the following: increased frequency of fishing during the pandemic and
reduced contact with family and friends. Anglers’ responses were compositional and had a
gradient of 0.2 SD unit lengths, so a linear method better explained the data.

Each variable that explained anglers’ feelings and behavior was tested for statistical
significance using Monte Carlo tests (499 random permutations). Data were normalized
using the log (x + 1) transformation [47]. All variables explained a significant amount
of variation and were statistically significant (p < 0.05). The explanatory variables (socio-
demographic factors, preferences, and engagement indicators) were selected based on a
variance inflation factor (VIF) of less than 10. During the RDA analysis, the numbers of
response data (reactions and behavior) and explanatory variables were verified each time
based on the values of the correlation coefficients of the explanatory variables and VIF.
The purpose of this verification was to obtain the maximum value of the percentage of
the explained total variance of response data [47]. Finally, 10 explanatory variables were
implemented into the ordinal space, including age, education, income, domicile, costs
(angling expenses), distance (to angling site), angling experience (angling seniority), avidity
(angling frequency), and preference for fishing alone or with family or friends. RDA was
performed using the Canoco version 5.11 software.

3. Results
3.1. Summary of Responses—Anglers across Sociodemographic, Economic, and
Engagement Factors

Most of anglers surveyed were in the definitive working-age group (25-65 years)
representing 79.3% of the surveyed population (Table S2). The age group potentially most
vulnerable to the effects of a viral infection (older than 65 years) comprised 6.4% of the
anglers. The most common income level (51.6%) was between 6 and 12 thousand Euros
per year, and about one-third (34.5%) lived in small settlements (villages and towns up to
5000 people); 27.7% lived in large cities (over 100,000 people). Most of the respondents had
a secondary (44.1%) or higher (39.4%) educational level. Their fishing experience ranged
from novice to over 40 years of fishing, with the largest number of anglers (49%) having
between 10 and 30 years.

The anglers were fairly active with 55.4% of the anglers taking at least one fishing
trip per week; 10% were occasional anglers (less than once a month). Seventeen percent
claimed they spent less than EUR 100 per year on their hobby (equipment expenses, licenses,
travel, etc.) while 13.3% spent more than EUR 1000. Most (56.9%) spent between EUR
100 and 500. Twenty-seven percent traveled less than 5 km to their favorite fishing spot,
and 12.3% traveled more than 50 km. About 26.1% had fished within urban areas. The
vast majority (81.4%) of the surveyed anglers were associated with clubs or organizations.
Almost half of them considered themselves fish tourists (47.9%). The margin of sampling
error (MoE) indicated that all socio-demographic subgroups were useful in reflecting the
whole population.

3.2. Anglers’ Life Attitudes and Behavior during the Pandemic

The anglers’ responded positively to stress-reducing capabilities of their hobby, with
63.8% agreeing (Table 1). They responded positively (61.1%) toward vaccination against
COVID-19 with a mean of 3.56 £ 1.34. Simultaneously, the surveyed anglers were not
very concerned about getting sick (or getting sick again); 16.5% of anglers were afraid of
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getting sick (or getting sick again) in general in their lives (mean 2.07) and only 2.1% of the
respondents were afraid of getting sick while fishing.

Table 1. Perceptions and behavior toward angling and life attitudes during the pandemic period.

Response Rate on the Likert

Characteristic Scale * (in Percent) Scoll/:.e(:?SD)
1 2 3 4
1. Fishing reduces my stress about the pandemic (STRES_Reduc) 11.7 4.8 19.7 223 415 3.77 +£1.34
2. During the pandemic period, I fished more often (FISH_Often) 239 122 378 107 154 2.81+1.33
3. Iam concerned about getting sick (or getting sick again) from COVID-19 (C-19_Fear) 532 133 170 5.9 10.6 2.07 +1.38
4. Thave a positive attitude towards vaccination against COVID-19 (VACC_Yes) 22.3 4.8 13.8 128 463 3.56 £ 1.61
5. My mental condition during the pandemic period has improved (MMC_Impr) 33.0 223 372 4.8 2.7 222 £1.04
6. My physical condition during the pandemic period has improved (MPC_Impr) 356 271 234 74 6.5 2.224+1.19
7. 1 fish with my family (FISH-FAM) 250 223 250 122 154 271 £1.37
8. I have limited contact with my family during the pandemic period (FAM-Cont_Lim) 276 117 202 229 176 291 + 146
9. I fish with my friends (FISH-FRI) 138 117 266 181 298 3.38 +1.38

10. T have limited contact with my friends during the pandemic period (FRI-Cont_Lim) 25.0 9.1 181 223 255 3.14 +1.52

11. I fish alone (FISH-ALONE)

128 138 324 234 176 3.19 £1.25

12. I feel exposed to COVID-19 infection at the fishing spot (C-19_Exp) 89.9 8.0 0.5 0.5 11 1.15+0.55
13. Thave limited outdoor activities during the pandemic period (OUT-Activ_Lim) 468 154 207 101 6.9 2.144+1.30

* Typical five-point Likert scale, where “1” was the equivalent of “I strongly disagree”, “5” meant “strongly agree”,
and “3” meant “I have no opinion, or it is difficult to determine” (neutral opinion).

More than a quarter (26.1%) claimed to fish more often during the pandemic. Only 7.5%
and 13.9% reported improved mental and physical fitness, respectively. Some respondents
indicated they limited their contact with family (40.5%) and friends (48%) during the
pandemic (Likert-scale answers four and five), even though they indicated fishing with
family (28%) and friends (47.9%). Forty-one percent declared they fished alone. Only 17%
claimed that they had limited their outdoor activities in general (a Likert-scale mean score
of 2.14 with a SD of 1.30).

The anglers’ preferences and engagement characteristics as explanatory factors for
their perceptions and behavior during the pandemic were illustrated in the ordination
space (Figure 1). Table 2 shows the summary of the results of the RDA, including the
eigenvalues, correlations, and percentages of variation explained by all the canonical
axes. The correlation of all the axes was significant in the Monte Carlo permutation test
(F=6.8, p =0.001). The sum of all the canonical eigenvalues was 0.8122. The two RDA
factors explained a total of 73.23% of the variability of response data, with the RDA1
axis accounting for 59.27% of the total variance (in anglers’ life attitudes and behavior
during the pandemic). The following were most strongly correlated with the RDA1 axis:
increased frequency of angling (r = —0.836), acceptance of vaccination (r = 0.837), feeling
reduced pandemic stress by angling (r = —0.746), fear of COVID-19 (r = 0.611), limiting
contact with family (r = 0.729), and limiting contact with friends (r = 0.648). In contrast,
feelings of an improved mental condition showed stronger correlations with the RDA2 axis
(r = 0.603) than with the RDA1 axis (r = —0.541). The cumulative percentage variance of
the fitted response data for both RDA axes was 90.16% (including RDA1 (72.97%)). Among
the variables explaining the anglers’ perceptions and behavior during the pandemic, the
strongest correlations with the RDA1 axis showed a preference for fishing alone (r = 0.7145)
or with family (r = —0.7135) or friends (r = —0.8367), as well as angling seniority (r = 0.7177)
and avidity (r = —0.5425). Thus, feelings of pandemic stress reduction were most strongly
positively related to and explained by a preference for fishing with friends and family and
an activity index, i.e., angling frequency.
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Figure 1. Ordination triplot of redundancy analysis (RDA) of anglers’ feelings and behavior induced
by the COVID-19 pandemic (response data-blue arrows) in relation to their angling preferences
and engagement (explanatory variables—red arrows. Both canonical axes are linear combinations
of explanatory variables. Vectors pointing in the same direction indicate a positive correlation,
vectors crossing at right angles indicate a near-zero correlation, while vectors pointing in opposite
directions show a high negative correlation. The closer the group is to the center of the ordinal
space, the more averaged the explanatory variables are. Abbreviations: STRES_Reduc, feeling of
stress reduction by angling; MPC_Impr, feeling of improvement in physical condition; MMC_Impr,
feeling of improvement in mental condition; VACC_Yes, positive attitude toward vaccination against
COVID-19; C-19_Fear, feeling afraid of getting sick from COVID-19; FAM-Cont_Lim, limiting contact
with family; FRI-Cont_Lim, limiting contact with friends; FISH_Often, fishing more often during
the pandemic.

Furthermore, a preference for such behavior was positively related to the well-being
of the improved mental states and physical conditions of the anglers. In contrast, feelings
of improved mental and physical conditions were at odds with reduced contact with
family and friends. Feelings of pandemic stress reduction were most strongly negatively
related and explained by a preference for fishing alone. Simultaneously, anglers with this
preference showed greater tendencies to reduce social contact. In contrast, the tendency
to reduce contact with family and friends was not exhibited by anglers undertaking an
increased fishing activity during the pandemic. This activity was negatively related to a
fear of infection and was less frequent in the anglers with more seniority. The limiting
factor for undertaking more activity was a greater distance from a favorite fishing spot.
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Table 2. Summary statistics for RDA of COVID-19 pandemic-induced feelings and behavior among
socio-demographic groups of anglers (response data) versus their preferences and engagement in

angling (explanatory variables, VIF * < 10).

Axes 1 2 3 4 T9tal
Variance

Eigenvalues 0.5927 0.1396 0.0448 0.0216 1.000
Pseudo-canonical correlation 0.9516 0.9070 0.8157 0.8933
Cumulative percentage variance
of response data 59.27 73.23 77.71 79.87
of fitted response data 72.97 90.16 95.68 98.33
Sum of all eigenvalues 1.0000
Sum of all canonical eigenvalues 0.8122

* Variance inflation factor.

3.3. Factors of Perceived Pandemic Stress Reduction

Respondents indicating stress reduction showed a significantly higher reduction of
overall outdoor activity in their social space; however, they did fish more often (Table 3).
Though they showed more of a fear of getting sick and less of an improvement in their
physical and mental states, as well as a greater reduction in their contact with friends, these
four indicators did not significantly differ from anglers reporting no reduction in pandemic
stress. In contrast, the “no-reduction” group of respondents had statistically different and
more positive attitudes toward vaccination and limited contact with their families to a
lower extent.

Table 3. Differences between anglers’ groups with different stress reduction perceptions: with
a noticeable reduction of pandemic stress through angling (Likert score answers 4-5; N = 360;
MOoE = 5.0%) and without it (Likert score answers 1-2; N = 93; MoE = 7.5%). Results are presented
using the mean score £SD.

Anglers’ Characteristics and Behavior

Feeling of Stress Reduction through Angling

Positive No Effect
1 During the pandemic period, I fished more often 3.02+1.364 246 +1218
I am concerned about getting sick (or getting sick again) from COVID-19 212 +1.44 2.00 £ 1.26
2 T have a positive attitude towards vaccination against COVID-19 348 +1.66 4 371+ 1538
My mental condition during the pandemic period has improved* 2.10 £ 1.06 2.29 +1.06
My physical condition during the pandemic period has improved* 214 £1.22 2.39 £1.32
3 T have limited contact with my family during the pandemic period* 3.00 £ 1.554 255 +1.338
I have limited contact with my friends during the pandemic period* 3.14 £1.65 3.03 £1.50
I fish with my family 2.74 £1.39 271 +£1.23
I fish with my friends 3.48 +1.42 345+ 141
3.23+1.27 3.124+1.20

I feel exposed to COVID-19 infection at the fishing spot 1.13+0.52 1.18 + 0.59
# I have limited outdoor activities during the pandemic period 225+ 1384 1.81+1.198

Values with various superscripts (;B) are significantly different using the non-parametric Kruskal-Wallis test
(N=453,df =1); L H=4.17,p = 0.0411;2 H=3.91, p = 0.0479; 3 H = 4.65, p = 0.0353; * H = 5.61, p = 0.0178.

Among the respondents who most strongly felt the effects of fishing on stress reduction,
significant linear correlations were found between behavior toward reducing contact with
family and friends (r = 0.924, p < 0.001), indicating a significant tendency to reduce social
contact. Therefore, the answers to two questions were combined in the ordination space;
“I have limited contact with my family during the pandemic period” and “I have limited
contact with my friends during the pandemic period” were combined into “I have limited
contact with my friends and family during the pandemic period.” Additionally, the feeling
of an improved physical condition in this group of respondents was strongly correlated
with the feeling of an improved psychological condition (r = 0.813, p < 0.001) and justified
the desirability of looking for explanatory factors for the feeling of an overall improved
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psycho-physical condition. Therefore, in the ordination space, the answers to the questions
“My mental condition has improved” and “My physical condition has improved” were
combined into “My mental and physical condition has improved.” Four sociodemographic
variables, i.e., age, education, income, and domicile, explained the behavior and responses
among the anglers who most strongly felt the effects of angling on reducing COVID-19
pandemic stress (Figure 2). The total variance was 8.7426, and the correlation of all the axes
was significant in the Monte Carlo permutation test (F = 20.20; p = 0.002). The sum of all
the canonical eigenvalues was 0.8349 (Table 4).

o |
T Avi_ll
villy
C-19 Fear .Cos_l
DOMICILE FAM&FRI-Cont Lim
EDUCATION
AGE &P
Avi_l
O
VACC Yes o
INCOME Cos_V MM&PC-Imp
o Exp_lll FISH Often
Cos_\.'l’ Exp_ll
Avi_V
=
o
1

_'1 0 1 0

Figure 2. Triplot ordinal redundancy analysis (RDA) of reactions and behavior among anglers
feeling positive effects of fishing on COVID-19 pandemic stress reduction (response data-blue arrows)
versus socio-demographic factors (explanatory variables-red arrows). Abbreviations: VACC_Yes,
positive attitude toward vaccination against COVID-19; C-19_Fear, feeling afraid of getting sick
from COVID-19; FAM&FRI-Cont_Lim, limiting social contact with family and friends; FISH_Often,
fishing more often during the pandemic; MM&PC_Impr, feeling of improvement in mental and
physical conditions. For the anglers’ groups of preference and engagement abbreviations, see Table
S2 (black circle-Experience categories; white circle-Avidity categories; black diamond-Cost categories;
green star—two categories based on responses to the question “Fishing is the main tourism motive”,
including positive-TOUR_Y and negative-TOUR_N; yellow star-two categories based on responses
to the question “Affiliation in angling association”, including positive-AFF_Y and negative-AFF_N;
black star-two categories based on responses to the question “Most visited angling spot is in the
urban area”, including positive-URB_Y and negative-URB_N).
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Table 4. Summary statistics for RDA of anglers’ reactions and behavior and perceived positive effects
of angling on COVID-19 pandemic stress reduction (response data) versus selected socio-demographic
factors (explanatory variables, VIF * < 10).

Axes 1 2 3 4 T9tal
Variance

Eigenvalues 0.7687 0.0569 0.0093 0.0755 1.000
Pseudo-canonical correlation 0.9585 0.7458 0.3903 0.0000
Cumulative percentage variance
of response data 76.87 82.56 83.49 91.04
of fitted response data 92.07 98.89 100.00
Sum of all eigenvalues 1.0000
Sum of all canonical eigenvalues 0.8349

* Variance inflation factor.

The first two components of the RDA explained 82.56% of the total variance in the
response data, of which the first axis accounted for 76.87%. More frequent angling during
the pandemic (r = 0.76) and positive attitudes toward vaccination (r = —0.83) were most
strongly correlated with this axis. In contrast, a fear of getting sick, improved mental and
physical conditions, and reduced social contact were most strongly correlated with RDA2
(correlation coefficients r = 0.72, r = —0.48, and r = 0.62, respectively). The anglers’ ages
and incomes were the sociodemographic factors most strongly correlated with the first
axis (correlation coefficients r = —0.88 and r = —0.46, respectively). This means that the
acceptance of vaccination increased with age and income. Such preferences were mainly
the characteristics of the anglers: affiliated, practicing angling tourism, with the longest
period of engagement (over 40 years), average spending (from EUR 100 to 250), and fishing
relatively frequently (several times a month).

However, the anglers’ places of residence and education were most strongly correlated
with RDA2 (correlation coefficients r = 0.47 and r = 0.45, respectively). A greater fear of
getting sick was correlated with a more intense limitation of social contact (r = 0.73) and
was felt most strongly by the anglers from larger urban centers. Their favorite angling sites
were usually in a city. They were characterized by relatively significant angling experience
(ranging from 31 to 40 years) and usually fished at a low activity level (a dozen or so
times a year). A more intense reduction in contact with family and friends was correlated
with increased education and was most characteristic among the anglers with the least
expenditure on their hobby (up to EUR 100).

The anglers with wide ranges of seniority (ranging from 5 to 30 years) and who fished
at the highest frequency (a few times a week) declared feeling an improvement in psycho-
physical condition during the pandemic period. This was also the group that spent the
most on their hobby, i.e., more than EUR 500, but did not prefer angling tourism. A feeling
of improvement in one’s psycho-physical condition negatively correlated with the sizes of
the anglers” domiciles and did not coincide with an increased frequency of angling. An
increase in angling activity during the pandemic with no apparent improvement in mental
and physical conditions was found mainly among unaffiliated anglers, those with the
least angling seniority (less than 5 years), and those who were angling the least frequently,
usually a few times a year. Their attitudes were simultaneously negatively correlated with
vaccination acceptance (r = —0.502) and limitation of social contact (r = —0.610). More
frequent angling during the pandemic was most uncharacteristic of the oldest anglers (age
65+) with a correlation coefficient magnitude of r = —0.732.

4. Discussion
4.1. Angling as a Safe Activity during the Pandemic

Coping with stress and mental health problems brought on by limited social contact
and isolation are important issues during the COVID-19 pandemic [13]. Research has
indicated the positive stress reduction potential of outdoor recreational activities [17,18].
Additionally, recreation has a positive effect on neutralizing other pandemic effects, such as
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weight gain, e.g., [8-10]. As can be seen from this and other studies, e.g., [21], angling can
be viewed as an activity that can significantly reduce the negative social and psychological
impacts of pandemics.

One of the most important issues in this matter is the perception of angling as a safe
form of recreation during a pandemic. Recent studies, e.g., [21,23], as well as this paper,
have indicated that anglers perceive their hobby as a safe activity. Almost 98% were not
afraid of getting sick during fishing, while two-thirds (66.5%) were not afraid of getting
sick at all. This means that about 32% of the surveyed people who were in some way
concerned about the possibility of contracting SARS-CoV-2 did not notice this concern
while fishing. This perception can, of course, be due to many factors, both subjective and
objective. We focused on the objective causes resulting from the characteristics of angling
as a recreational activity.

There are two primary reasons why anglers may believe that angling will be a relatively
“safe haven” during a pandemic. The first is the aspect of maintaining social distance. In
most parts of the world, due to imposed restrictions during the COVID-19 pandemic,
a safe distance between people (usually 1.5-2 m) was recommended. In fishing, this
term was called social fishstancing. However, such, and even greater, distances were
usually maintained for strictly practical purposes and were in force before the pandemic for
pragmatic, not health, reasons. For example, in specific fisheries, e.g., [25], sporting rules
during competitions regulating the size of a fishing spot, e.g., [27], or best practices required
a distance between anglers not fishing together (e.g., in Poland, 10 m from the angler and
50 m from the boat) [26]. In addition to maintaining sanitary safety, fishstancing allows
you to maintain freedom of movement and reduces the danger of accidentally hooking a
fellow angler. One way to maintain distance during pandemics was to keep a “one-rod
distance”, which was a popular method of promoting fishstancing on social media. Of
course, it depends on the methods, techniques, and equipment used. There are situations
where, due to the characteristics of the technique (e.g., passive carp fishing techniques),
this rule is marginal. Other methods, e.g., shared fishing from boats, especially small ones,
make it very difficult to keep your distance, but in that matter, some regulations were
changed [28]. Worldwide policies and restrictions on being outdoors were more related to
limiting mobility and avoiding crowds than to not being outdoors per se [48]; therefore,
sports events and larger gatherings were prohibited. Anglers and other participants
in wildlife activities (e.g., hunters and birdwatchers) changed their ways of conducting
recreation to make it more local, closer to home, and in smaller groups, ergo without the
crowds [21,49,50].

This is the second important factor in the relative safety of angling—the outdoors.
Outdoor activities comprise most, if not all, angling activities in the world. According to
research [21], the virus’s transmission in open areas is less likely to occur. There are positive
conditions for not accelerating virus transmission through angling. Droplets mainly affect
other organisms from distances of up to 1 m before dropping on the ground [51]. Thus,
keeping up about 2 m of distance in most cases should be enough.

The current factor that reduces pandemic fear is the ability to receive a vaccination [52].
An interesting, previously unexplored topic was the attitude of recreationists toward
COVID-19 vaccination. Anglers who participated in our study, despite positive subjective
feelings about the safety of their hobby, did not differ from the European average in their
acceptance of vaccination for COVID-19. Nearly 60% had an unequivocally positive attitude
toward it, while the European average was about 58% (full vaccination in December 2021).
It is worth noting that at the time of the dissemination of the survey, the vaccination rates
in Europe were about 30% [53]. There was a clear increase in the acceptance of vaccination
with age, which seems very valuable in considering a current scientific consensus claiming
that the elderly are most at risk of death from COVID-19, e.g., [54,55]. It was also noticeable
that people with a higher acceptance of vaccination, for example, the group without a
feeling of stress reduction through angling, at the same time were less likely to limit contact
with their families. In the context of the current medical consensus, e.g., [56,57], which
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indicates that the vaccine does not prevent virus transmission, this seems quite unwise.
This also demonstrates that our hypothesis of reducing pandemic fear through vaccination
is plausible. An open question is whether such a sense of security brings more positives
(mental health) or negatives (physical health) to a person. There was also a considerably
positive response toward vaccination from anglers angling alone and those who needed
to travel to greater distances to reach their favorite fishing spot. Additionally, acceptance
also increased as earnings increased. In the group experiencing a reduction in stress,
both affiliated anglers and angling tourism enthusiasts were more numerous in accepting
vaccination than non-affiliated and non-tourist anglers. It is reasonable to assume that the
acceptance of vaccination and the desire to return to a pre-pandemic lifestyle by undergoing
it may stem from a desire to move freely in relative safety.

Another aspect worth mentioning is not participating in outdoor recreation with
infections, which should be good practice for every form of recreation with or without
a pandemic. However, a scientific consensus has identified a so-called “symptomless
infection” with which we can transmit SARS-CoV-2 without having any symptoms. Anglers
should behave responsibly by not going fishing when they feel that the risk of contracting
an infection is very high in the days before fishing, even when there are no symptomes.
Another issue is the use of the same accessories by two or more anglers. This is rather rare,
so transfer by fomites is also limited.

4.2. Anglers’ Social Needs during a Pandemic

Reducing stress and improving physical and mental well-being by fishing were pos-
itively correlated with avidity and fishing with family and/or friends. Moreover, it was
negatively correlated with fishing alone. Those most fearful of infection, often the most ex-
perienced (the elderly), isolated themselves more and limited contact with others and thus
were less characteristic in the group that claimed to fish more often. Based on these results,
it is reasonable to believe that individuals who isolated themselves in their daily lives as a
result of lockdown policies sought compensation for their losses in social connectedness
during recreational activities.

Fishing is not a particularly popular recreational activity for fulfilling social needs.
When fishing, anglers are usually more focused on their activities and observing nature
than on other anglers. According to Karpiniski and Skrzypczak, variations in this behavior
may be related to angler specialization [58]. Our research indicates that when anglers
are out fishing, they are most likely to go there alone. If they are not alone, they go with
friends or family with whom, regardless of daily pandemic conditions, they socialize
anyway. Simultaneously, they tend to limit meetings with family and friends (40% and
47%, respectively). This may suggest that the people with whom they fish are not in-
cluded in this group. According to Skrzypczak and Karpinski, social connectedness is a
differentiated need across socio-demographic factors, such as gender, income, education,
activity, spending, experience, and membership in angling organizations [58]. Thus, while
social ties are not a particularly important motivational factor, they probably take on a
somewhat different meaning during a pandemic. Although most people limited gatherings,
it has been noticed that among anglers, not limiting all possible contact had a positive
effect on reducing stress. It is reasonable to assume that contact with family and friends
was not reduced by the pandemic as much as the reduction of attending gatherings (with
strangers). This, of course, did not eliminate risk, but it did reduce it by limiting it to a
pool of people they knew well. Recreationists themselves consider gatherings in close
communities safe [59].

Midway et al. concluded that the pandemic caused changes in the system of needs
motivating angling. Their study found that the need for “contact with nature” was the
only motivating factor in which no changes in preferences were noted [21]. The constancy
and priority of this need, while the dynamics of the other motivations are variable, have
also been demonstrated in other studies [36,37]. Therefore, pandemic changes in lifestyle,
including lockdown with its consequences, should not be considered the main direct
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reasons for first contact with angling. They should be considered primarily as factors of
increased activity by anglers who discovered a passion for fishing earlier. Such a conclusion
is justified given the identified strong correlation of age with angling experience in all the
studied age groups of anglers found in studies of their motivational needs [37].

4.3. The Effect of the Pandemic on Angler Behavior and Activity

If one way to reduce pandemic stress is through outdoor recreation, and fishing is
considered a relatively safe form of recreation, this raises a question: could the search
for safe forms of outdoor recreation contribute to the increased popularity of fishing
worldwide? The occurrence of such a trend during a pandemic may result in an increased
pressure on environmental resources. It is therefore important to identify the main factor of
such a trend.

Our survey showed that anglers have not decreased their overall outdoor activity
significantly during the pandemic. To be precise, the group with a revealed stress reduction
factor angled with approximately the same frequency. About 26.1% of all the surveyed
anglers claimed to have increased frequency. A large proportion of respondents (37.8%)
could not say whether the frequency of their fishing had increased or not. It is, therefore,
reasonable to believe that their activity had remained at a similar level. In the group of
anglers showing an increased frequency of angling, the least numerous anglers were those
who had a long distance to their favorite fishing spot, were the most experienced, were the
oldest (a high natural correlation between age and experience), and tended to fish alone.

As recent studies showed, closures did not necessarily result in a reduced angling
pressure. In fact, many researchers found that pressure on reservoirs was rather somewhat
higher than in the years before the pandemic [21,29,49]. Many factors contributed to this
situation. One of the main concerns is the perception of angling as a safe activity, described
above. The second is a lack of closure of open spaces by lockdown policies while closing
many forms of indoor recreation as a result of implementing restrictions (less frequent
closures relative to indoor spaces). Others are related to changes in amounts of leisure
time because of lockdown policies. According to Mendiratta et al., job loss and changes in
work characteristics (online work—reduced mobility and reduced working hours) in many
situations resulted in increased leisure time resources although were often combined with
less money to live on [49]. This may have increased fishing in general and the danger of an
increased motivation for subsistence fishing.

Stokes et al. and Mendiratta et al. noted that the increased importance of these needs
increased during lockdown periods, especially among the groups with the lowest income
statuses [29,49]. The increase in fishing activity among these demographic groups was
also confirmed by our research. The anglers may have been forced to meet the subsistence
needs caused by job loss, which was not present in the pre-pandemic period. However,
this conclusion appears to be ambiguous. Midway et al. noted that angling for subsistence
appeared to be of decreasing importance during the pandemic [21]. The key issue here may
seem to be the average level of wealth of the surveyed group.

Midway et al. found that anglers with a small but statistically significant increase
in fishing frequency caught more fish than before the pandemic. This would need to be
looked at in terms of different causes [21]. More free time may also have resulted in longer
stays on each of these trips. In particular, anglers who lived close to their fishing sites
could effectively spend more time on the fishing activity itself. This is also a factor that
potentially increases the level of pressure. Thus, increased leisure time and the identified
need to escape from pandemic stress and media noise, which, according to Fullana et al.,
intensify pandemic fear, could be identified as factors that increase angler activity [60].
Simultaneously, it should be assumed that these factors will occur in different intensities
in different social groups. In identifying them, it is worth noting the relationship of the
proportion of each socio-demographic group of anglers more frequently angling in the
pandemic relative to their proportion in the entire group of respondents—the percentage
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difference index (PDI). The more the magnitude of this index exceeds 1.0, the greater the
importance of the group in potentially increasing pressure on fish stocks.

In identifying the effect of more time on the increase in angler activity during the
pandemic, one would need to consider the factor of angler age and work activity. For
example, the increase in free time due to job loss may not have been experienced by
the 65+ age category (6.4% of respondents in our study). Potentially, they would not
have experienced the anxiety of job loss. In contrast, anxiety about an immediate life-
threatening illness had the potential be the most stressful, which translated into the highest
acceptance of vaccination. However, this group did not seek more frequent angling as
they accounted for only 2.0% of the more frequent anglers in the pandemic (PDI 0.31).
Based on data indicating that the populations of the “Western world” are aging and their
economic statuses are deteriorating, as well as data indicating the aging of the angler
population [61,62], the sense of security of older anglers should be considered crucial for
the future development of angling.

Our respondent group was dominated by anglers who fished at least once a week or
more often, with a total of 55.4%. In contrast, among those who reported more frequent
fishing in the pandemic, the proportion of these anglers was over 75.5%. The ratio of
these two quantities (PDI 1.36) indicates that the higher frequency of fishing was most
characteristic of those who were already most intensively involved in fishing before the
pandemic. Thus, it is reasonable to conclude that they already had a relatively large amount
of leisure time and had the most strongly developed need to fish. Confirming the trend of
increased angler fishing activity compared to the pre-pandemic season are the results of a
study by Skrzypczak and Karpiriski, who found similar fishing intensities among European
anglers in 39% of respondents [37].

Among those fishing more frequently during the pandemic, there was an increase in
the percentage of rural residents (PDI 1.17) and those in metropolitan areas with more than
100,000 residents (PDI 1.11). In the group of more frequent anglers, the rate of increase in
the percentage share was slightly higher among anglers whose most frequented fishing
spot was located in a city (PDI 1.09). It is worth noting that nearly 43% of such anglers
lived in cities of more than 100,000 inhabitants. More than 71% of the anglers who fished
more intensively during the pandemic and visited urban fishing grounds most commonly
used fishing grounds located within 10 km of their place of residence. Among all those
fishing more frequently in the pandemic, anglers commuting about 6-10 km to fishing
grounds had the highest percentage difference index (PDI 1.47). At the same time, more
than 61% of the more frequent fishers belonged to the socioeconomic group reporting
angling expenditures in the range of EUR 100 to 500 (PDI 1.08). However, anglers spending
between EUR 500 and 1000 had the highest percentage difference index (PDI 1.44). Among
the more frequent fishing respondents, males aged 26—40 years predominated (44.9%), but
they also dominated the study population (42.6%). The greatest increase in participation in
more frequent angling compared to that of the entire group of respondents was observed
in the youngest age category, i.e., those under 25 years old (PDI 2.12). The correlation of the
anglers’ ages with their fishing experience confirms this pattern. More frequent fishing was
more characteristic of less experienced anglers. For anglers with less than 5 years of angling
experience, the ratio was 2.04. In the other angling experience categories, i.e., anglers with
5-10 years and 11-20 years of angling experience, the ratios were much lower at 1.20 and
1.16, respectively. Thus, it should be assumed that if more free time and the potential fear
of losing one’s job are factors in the increase of angling activity, they concern mainly young
people, i.e., those still at school and at the forefront of their professional career. According
to Pinder et al., anglers who are young or have been fishing for a short time have the most
detrimental impact on fish stocks [63]. Thus, the potential increase in the negative impacts
of angling on fish stocks could be a very real consequence of the pandemic.
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5. Conclusions and Managerial Implications

The prominence of angling in the perceived reduction of pandemic stress in anglers’
self-perception is undeniable. In contrast, the balance of benefits from changes in anglers’
pandemic behavior is ambiguous. This is determined by the potential increase in pressure
on the environmental resources that anglers use. Nevertheless, the dynamics of anglers’
behavior and their responses in the social domain are very different.

Among the anglers who experienced reduced pandemic stress while fishing, the
respondents with the least involvement in fishing (less spending, a lower frequency of
fishing, and the least experience) were the anglers most probably concerned about SARS-
CoV-2 infections and limited contact with friends and family. Meanwhile, anglers who did
not report that fishing reduced their stress went fishing less often. However, less frequent
fishing does not mean less time spent fishing. As mentioned above, anglers revealed
changes in behavior during the pandemic by fishing closer to home. This could mean that
they were averaging out fishing longer with the same or decreasing the number of trips.
However, this is only a conjecture that should be clarified in future research.

Policymakers must weigh the disadvantages of restrictions against safety gained for
society’s health at the national and local levels. Careful choices need to be made about how
future lockdowns will affect society, the economy, and the environment because it seems
obvious that the inherent rights of people to connect with nature cannot fall victim to the
virus or other illnesses. Considering the established positive effects of angling on stress
reduction, policymakers should not impose restrictions on access to fisheries, especially
with best practices for reducing the impact of “sanitary bottlenecks” to reduce pandemic
risks. Our research suggests the opposite—that there is no legitimate need for far-reaching
restrictions on recreational fishing, either for economic or social reasons. However, the
environmental impact of so-called pandemic angling is currently uncertain and should be
an area of particular concern for researchers in the near future.

Our final conclusions are somewhat ambivalent. From the one side, it is important to
remember that a low risk is a risk, and during a pandemic, all people should be aware of
that. SARS-CoV-2 can be dangerous to everyone, even those vaccinated or recovered, and
there are not many risk-free activities, even outdoors and in remote areas [31]. However,
from the other side, knowing that recreational fishing is a multi-billion Euro industry [64],
we can only repeat Ludwig von Mises, who said that “the source of all wealth and prosper-
ity is production—not restriction. Any restriction should be decided upon after a detailed
evaluation of its costs and benefits. No reasonable person can dispute this rule.” Further-
more, we can paraphrase him that there are, of course, moments when people may justify
restrictions. For example, fire prevention regulations are restrictive and raise costs, but
their price is justified by avoiding a larger disaster [65]. One is left to wonder: should we
be afraid of such a fire during fishing?

6. Study Limitations

In examining anglers’” attitudes toward the pandemic and its limitations, the authors
based their analysis on objective arguments that angling recreation is relatively safe, es-
pecially in the context of many other activities. At the same time, it should be noted
that anglers are inherently positive about their hobby. Thus, they may be suggestive
and subjectively oriented toward any aspect of their activity, regardless of the extent to
which it reflects pandemic reality. There is a lack of information about susceptibility to
anxiety and the causes of this fear. Vulnerability to pandemic stress may be due to many
social, economic, and health factors that we did not ask about. The stressful impact of a
pandemic may be due to fears of job and income losses (this will affect the economically
active younger portion of the population). It may also be worsened by economic status
(e.g., access to savings that can be drawn upon at a difficult time) and responsibility for
those in the respondents’ care. An additional burden factor during a pandemic may be
the presence of civilization diseases that contribute to increased mortality among those
infected with SARS-CoV-2. Furthermore, we do not know to what extent the accumula-



Int. |. Environ. Res. Public Health 2022, 19, 4346 15 of 18

tion of COVID-19 stress factors may influence depressive states and decisions to abandon
recreational activities among anglers. It should be taken into account that even if angling
in the majority of respondents (63.8%) induces feelings of stress reduction, it does not
exclude that for some anglers, stress levels translate into the abandonment of recreational
activities. For this reason, among others, a separate part of the analysis focused on only the
group of respondents who explicitly identified with a sense of pandemic stress reduction.
It should be noted that our study was dominated by affiliated anglers (81.4%) but did
not include an analysis of the potential relationships between and impacts between the
affiliated group and environmental consequences and stress reduction. It might also be
interesting in the future to explore non-anglers’ perspectives on this activity in terms of the
institutional response to the pandemic crisis (e.g., do non-anglers consider this activity safe
or appropriate in a pandemic, or have they changed their approaches to angling during
the pandemic?).
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Table S1. The full survey questionnaire.

No. Question Options

I. Sociodemographic, economic, and engagement in angling

1 Age
2 Income (per month)
Domicile - place of residence (in thousands of

3 inhabitants)
. - . PYE
4 Sécell)rzglence how long have you been fishing for? (in Type in the correct value

5  Avidity - how often do you fish? (days in a year) according to your best

knowledge
Costs - how much money do you spend on your g
6  hobby (equipment expenses, licenses, travel, etc.) per
year (in Euro)
7 Distance - what is the distance you travel to your
most visited fishing spot? (in kilometers)
8  Education Primary Secondary Higher
9 TQurlsm - is fishing the main motive of your tourist Yes No
trips?
10 Assoglatlpn -are you a member of an angling Yes No
organization/association?
1 Urban site - is the fishing spot you most often visit in Yes No

an urban area?

I1. Perceptions and behaviors towards angling and life attitudes
during the SARS-CoV-2 virus pandemic (how much do you agree with the statement?)*

1  Fishing reduces my stress about the pandemic 1 2 3 4 5
2 During the pandemic period I fished more often 1 2 3 4 5
3 I am concerned about getting sick (or getting sick 1 ) 3 4 5

again) from Covid-19

I have a positive attitude towards vaccination against

* Covid-19 b2 3 e s
My mental condition during the pandemic period has

5 . 1 2 3 4 5
improved
My physical condition during the pandemic period

6 : 1 2 3 4 5
has improved

7 1 fish with my family 1 2 3 4 5
I have limited contact with my family during the

8 . . 1 2 3 4 5
pandemic period

9 I fish with my friends 1 2 3 4 5

10 I have ll'n’llted' contact with my friends during the 1 ) 3 4 5
pandemic period

11 1 fish alone 1 2 3 4 5

12 i I:1:(6)?1 exposed to Covid-19 infection at the fishing 1 ) 3 4 5

13 I hgve limited outdoor activities during the pandemic 1 ) 3 4 5
period

*If you do not agree with the statement, please circle "1" (Strongly disagree) or "2" (Disagree). If you agree
with the statement, please circle "5" (Strongly agree) or "4" (Agree). If you do not have an opinion on a given
topic or it is difficult to determine it, then please circle "3" (I have no opinion - neutral).



Table S2. Sociodemographic, economic, and engagement in the angling of the surveyed
anglers with the number and percentage of respondents (N = 564).

. . MoE*
Characteristic & structure of categories N % (%)
I. SOCIODEMOGRAPHIC AND ECONOMIC
1. Age (years)
Al Less than 25 81 14.4 7.7
A ll 25-40 240 42.6 6.3
A 10 41-65 207 36.7 6.6
A1V 66-85 36 6.4 8.0
2. Income (monthly)
Inc I Less than 500€ 129 22.9 7.3
Inc 1II 500-1000€ 291 51.6 5.7
Inc III 1000-2000€ 99 17.6 7.5
Inc IV More than 2000€ 45 8.0 7.9
3. Domicile (in thousands of inhabitants)
Dom I Village 138 24.5 7.2
Dom _II Town to 5 45 8.0 7.9
Dom_III Acity5t050 171 30.3 6.9
Dom IV A city 51-100 54 9.6 7.9
Dom V A city over 100 156 27.7 7.0
4. Education (level)
Edu I Primary 93 16.5 7.5
Edu II Secondary 249 44.1 6.2
Edu III Higher 222 394 6.4
II. ENGAGEMENT IN ANGLING
1. Experience (years)
Exp 1 Less than 5 51 9.0 7.9
Exp 11 5-10 96 17.0 7.5
Exp III 11-20 129 22.9 7.3
Exp IV 21-30 147 26.1 7.1
Exp V 31-40 69 12.2 7.7
Exp VI More than 40 years 72 12.8 7.7
2. Avidity (frequency of angling)
Avi 1 A few times a year 54 9.6 7.9
Avi_II A dozen or so times a year 72 12.8 7.7
Avi_III About 2-3 times a month 126 223 7.3
Avi IV About once a week 174 30.9 6.9
Avi V A few times a week 138 24.5 7.2
3. Costs (per year)
Cos 1 Up to 25€ 36 6.4 8.0

Cos II 25-100€ 60 10.6 7.8



Cos_III 100-250€ 171 30.3 6.9
Cos IV 251-500€ 150 26.6 7.1
Cos V 500-1000€ 72 12.8 7.7
Cos VI More than 1000€ 75 13.3 7.7
4. Distance (to most often fished spot in km)

Dis I Lessthan5 153 27.1 7.0
Dis II 6-10 102 18.1 7.5
Dis_III 11-30 171 30.3 6.9
Dis IV 31-50 69 12.2 7.7
Dis V 51-70 36 6.4 8.0
Dis VI More than 70 33 59 8.0
5. Fishing is the main tourism motive

TOUR Y Yes 270 47.9 6.0
TOUR N No 294 52.1 5.7
6. Affiliation in angling association

AFF Y Yes 459 81.4 3.6
AFF N No 105 18.6 7.4
7. Most visited angling spot is in the urban

area

URB Y Yes 147 26.1 7.1
URB N No 417 73.9 4.2

* Margin of sampling error (%) at 95% confidence interval
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Abstract

Recreational fishing is one of the most common recreational activities in the aquatic
environment and a very complex social-ecological system (SES). It provides real benefits to
anglers and as such, is considered an ecosystem service (ES). This article seeks to identify the
scale and nature of cultural and provisioning ES in angling concerning socio-economic and
engagement indicators. It also focuses on affiliation and preferred company of other anglers and
preference for fishing in different waterbodies. Cultural service anglers were most numerous
(68.5%) in this context and were clearer in their environmental and social preferences and
characteristics. Anglers expecting to provision are harder to classify, making their behavior in
the environment less certain. Association in organizations/clubs proves to be a key social factor
that can influence anglers in the context of final ES choice. Despite uneven distribution, the
lakes are the most frequently preferred by anglers.

Introduction

Angling is a very popular recreational activity practiced by many peo-
ple worldwide (ARLINGHAUS et al. 2015, 2021). It is reported that currently
in industrialized countries, recreational inland angling (the most fre-
quently manifested and accessible way of recreational fishing) is subject to
more pressure than commercial and subsistence fishing altogether
(ARLINGHAUS et al. 2002). However, regardless of the level of development,
recreational fisheries takes place in different legal and political
(e.g. KARPINSKI 2017, KARPINSKI and SKRZYPCZAK 2019, MORTON et al.
2016, RADOMSKI et al. 2001), economic (e.g. FEDLER 2009, HUGHES 2015,

Address: Emil A. Karpifiski, University of Warmia and Mazury in Olsztyn, Poland, e-mail:
emil.karpinski@uwm.edu.pl
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TERLUIN 2003), historical (e.g. NEAR and RECHNER 1993), sociocultural
(e.g. HUGHES 2015, NEAR and RECHNER 1993, SKRZYPCZAK and KARPINSKI
2020) and environmental (e.g. COWX 2015, DILL 1993) domains, which
makes angling an interdisciplinary activity. Recreational fishing gener-
ates great economic benefits. For example, spending in the United States
in 2011 accounted for $41-48 billion and its economic impact equals around
$115 billion (ARLINGHAUS et al. 2015, TUFTS et al. 2015). It is also connected
to social life, both in terms of jobs in many industry sectors (ARLINGHAUS,
et al. 2017, ORGANA 2017, TUFTS et al. 2015), and an increase in the quality
of life of societies in the terms of well-being (e.g. BRACKEN and OUGHTON
2014, FENICHEL et al. 2013, LIU et al. 2019, SKRZYPCZAK et al. 2022).

Review of social-ecological research in angling

Angling also has an impact on the environment. However the positive
and negative impacts are inconclusive both for fresh and marine waters
(FURGALA-SELEZNIOW et al. 2012, HUGHES 2015, KARPINSKI and SKRZYP-
CZAK 2021, LEWIN et al. 2019, SCHAFFT et al. 2021). Based on its above
mentioned characteristics and current research (ARLINGHAUS et al. 2016,
2017), angling is a strongly coupled social-ecological system (hereinafter
SES) with a strong impact on sustainable development (e.g. ARLINGHAUS
et al. 2016, TAYLOR and SUTHERS 2021, WARD et al. 2016). In the litera-
ture, a social-ecological system is characterized as: “a system of closely
interconnected and interdependent elements of ecological and social sub-
systems influenced by political, cultural, economic or historical factors”
(DUMIENSKI et al. 2019 ) or “a set of critical resources (natural, socioeco-
nomic and cultural) whose flow and use is regulated by a combination of
ecological and social systems” (REDMAN et al. 2004). SES thus indicates
that social and ecological systems are linked through feedback mecha-
nisms. This concept is very meaningful in the sustainable development
context and is gaining more and more attention in social geography. As
assumed in the basis of the SES according to OSTROM (2007) and OSTROM
et al. (2007) SES are very complex and difficult to interpret easily. They are
also resistant to rapid adaptation. Every system, even the smallest, is very
complex, multivariate, nonlinear, multi-scale, and changing. It requires
a vast amount of interdisciplinary work to learn as much as possible about
all its components. And this requires an integrated approach by all users
and participants in the system.

The SES concept emphasizes humans as an inseparable part of na-
ture interacting with it and getting something in return from nature
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(BOULANGEAT et al. 2022). And as such, the concept is inevitably linked to
ecosystem services (hereinafter ES), which constitutes everything that
humans receive from the environment (WALLACE 2007). Recreational fish-
ing is also such a service, and according to The Common International
Classification of Ecosystem Services (CICES) it is within the cultural
(biotic) section service (code 3.1.1.1.) which is aggregating services “using
the environment for sport and recreation; using nature to help stay fit”
(HAINES-YOUNG and POTSCHIN 2012, 2018). Placing angling as a cultural
service 1s also indicated in other studies (e.g. HIRONS et al. 2016, HOSSU
et al. 2019, JOBSTVOGT et al. 2014). Most researchers, because of its recre-
ational character, classify it as a cultural, recreational service (HERNAN-
DEZ-MORCILLO et al. 2013, KULCZYK et al. 2018). It is very lucrative service
with a total valuation of about a $815 billion (COSTANZA et al. 1997,
de GROOT et al. 2002). Recreation ES is the most known cultural ES
(ABUALHAGAG and VALANSZKI 2021). Generally, it is the main ecosystem
service produced by aquatic ecosystems and thus contributes significantly
to human well-being (ARLINGHAUS et al. 2002, 2017, FAO 2012, LIU et al.
2019, REYNAUD and LANZANOVA 2017).

However, angling is not only a cultural service. Given that the phe-
nomenon of recreational fishing itself is very complex and its perception
from both the cultural and legal side varies around the world, it would be
wrong to assume that it only has a cultural side (LIU et al. 2019, WINFIELD
2016). In practice, the potential benefits of angling are also of a provision-
ing nature (the fish and its value after catching) which contrasts with cul-
tural benefits, where the fish is merely an add-on and a way to achieve the
main goal of angling - pursuing a hobby (LIU et al. 2019). However, it
should be noted that this division, although often based on internal beliefs,
is not given permanently. The choice of the final ES depends on the indi-
vidual angler and may change over time depending on the situation. Even
if anglers’ main motive has never been nutrition, eventually some of the
fish caught may become so. Research now indicates that the trend is
changing and that the distinction between recreational and subsistence
fishing is slowly blurring (NYBOER et al. 2022). The Common International
Classification of Ecosystem Services (CICES) indicates in the provisioning
services section that there are “animals reared for nutrition, materials or
energy” as well as “Wild animals (terrestrial and aquatic) used for nutri-
tional purposes”. Anglers catching fish mainly for above mentioned pur-
poses should be treated as using provisioning final ES. Other anglers
should be counted as using cultural ES (HAINES-YOUNG and POTSCHIN
2012, 2018). But we should remember that there are also anglers seeking,
to varying degrees, both of these benefits of recreational fishing.
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Research objectives

A more precise framework for angling ES based on the identification of
the final ecosystem service from the individual angler’s point of view is
necessary. The purpose of this article is to indicate to what extent, in
freshwater environments, anglers in their preferences and behaviors are
more connected to cultural services and to what extent to provisioning
services. It also aims to find out what preferences are exhibited by anglers
who are not clear in their indications of using cultural or provisioning
angling ES. The present study sought to determine the preliminary char-
acteristics of groups with different attitudes toward the use of angling ES
and whether they have different characteristics in terms of socioeconomic
background and angling engagement. Finally, it is also the intention of the
author to provide evidence of what other factors may influence the use of
various angling ES.

In this regard, the following research questions were formulated:
(1) identify the scale and nature of the angling recreation background in
the context of cultural and provisioning ecosystem services concerning
socio-economic and engagement indicators; (2) the impact of association on
the choice of different ES in angling (3) connecting the cultural and provi-
sioning background of angling to the preference for angling in the different
aquatic environments (lakes, rivers and artificial water bodies) and the
preferred social relationships while angling.

A better understanding of anglers in this regard and their behavior
will result in: a better understanding of the impact of anglers on the econ-
omy and the environment; a more precise framework for valuing the over-
all capitalization of recreational fisheries; identifying the characteristics,
causes, and effects of environmental and social behavior of anglers in par-
ticular aquatic spaces; an important point of reference, for a better under-
standing of human-environment relations and the effective development
of environmental policy.

Materials and Methods

Design of the questionnaire and data collection

The data set for this article consisted of two surveys widespread in
2019 (February to November) and 2021 (July to September). These sur-
veys were completed by a total of 1292 people, of which the first survey
was completed by 722 and the second by 570 anglers. These two data series
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were designed to examine whether there have been changes in the angling
community during a period of dynamic changes in societies in recent years
(including pandemics). Since socioeconomic and demographic issues, as
well as engagement, can change over time for each angler, it was deter-
mined that if an angler completed both surveys in both years, he or she
was considered a separate respondent.

Both questionnaires were anonymous and limited only by age (more
than 14 y/o) and the time required to answer questions took about 5 min-
utes. The questionnaires were distributed through Internet websites,
forums, and social media platforms (e.g. angling clubs and associations,
Facebook groups and fan pages, anglers’ discussion groups, and Internet
forums) in English and Polish. Therefore, the sample consists of people
present on angling media. Considering the spatial impact of the sites,
groups, and profiles, it should be assumed that the survey covered mainly
European residents with special attention to anglers who speak the Polish
language (which does not mean that they fish in Poland) who constituted
96.0% in the first survey and 99.5% in the second survey (questionnaires
completed in Polish). Due to the inability to conclude how many people
saw the survey, response rate seems to be impossible to obtain. Rough
estimates based on followers of social media groups used indicate that, it
could have been up to 500 000 people who saw the survey.

Both surveys were constructed in the Google Forms platform (https://
docs.google.com/forms) in two languages (English and Polish) and were
composed of 22 questions. Those questions were related to socioeconomic
status, demographics, engagement in angling, preferences for choice of the
aquatic environment, and angling with companionship. There were also
two questions designed to indicate whether the angler surveyed was will-
ing to use its hobby as a provisioning service (“The possibility of keeping
each caught fish is important to me”), or whether this need was not the
leading one (“I release caught fish according to the ‘no-kill’ principle”).
Socioeconomic, demographic, and engagement questions were formulated
to answer one of the categories indicated earlier or to indicate correct to
the facts, value.

The geographic location of anglers’ domicile and favorite fishing
grounds was also the subject of the survey, however, due to the sensitivity
of this data in combination with other questions, for fear of respondents
quitting the survey too soon, it was not mandatory. However, even so,
some anglers answered in an incomplete or elusive manner, such as: lake,
pond, river, secret, or I don’t have favorite fishing ground, etc. Of the 965
people who responded to this question, 685 surveys were useful and were
used to show the geographic location of anglers’ domiciles and 680 of their
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favorite fishing sites. According to the Polish central statistical office,
inland waters explored by anglers in Poland account for about 2% of the
country’s area, of which about 49.1% are lakes, about 40.6% are rivers and
10.3% 1s water in artificial reservoirs and standing water (GUS 2022). The
geographical distribution of respondents in this matter was entered by the
author into Google My Maps tool and presented with the use of Google
Maps (https://www.google.com/maps).

Questions about all preferences (place, companions, fish handling)
were measured on a typical 5-point Likert scale. The “1” was used to
express “I strongly disagree” while “5” meant “I strongly agree” with “3”
meant “I have no opinion or it is difficult to determine it” (neutral opinion).
This scale is widely used in social sciences to express preferences and opin-
ions (e.g., NAVRATIL et al. 2009, NORMAN 2010, SKRZYPCZAK and KARPINSKI
2020). All questions, the exact method of answering, and possible choices
can be seen in Appendix 1 (Table 1.1).

A small portion of paper surveys were used (3.6% of the second sur-
vey). This portion was widespread in older people angling communities
that prefer this type of survey. Traditional surveys were collected fully
anonymously and the data was manually added to the automatically gen-
erated web-assisted interviews (WAI) survey data. WAI is a completely
anonymous type of survey and less error-prone in comparison to tradi-
tional questionnaires (BRADBURN et al. 2004). It also allows faster access
and analysis of the data. Non-probability sampling methods were chosen,
because of their lower costs in money, time, and resources as well as their
simplicity in recruiting scattered populations. Additionally, survey respon-
dents were encouraged to distribute it among their well-known angling
communities involving non-random snowball sampling with the informa-
tion to complete the survey only once (MILLER 2003, PARKER et al. 2019,
VEHOVAR et al. 2016). It was assumed that it should prevent issues of
“double filling” the survey. Surveys that looked like they were filled out
without commitment (e.g. same answer to all questions on a Likert scale,
mutually exclusive answers) were removed from further analyses.

Considering the smallest possible set of assumed respondents, 11.6% of
Poles declaring that they have angling skills (GUS 2012), and assuming
a 95% level of confidence and 5% margin of error, a minimum of 385 survey
responses was required. Questionnaires used in the following study com-
bined had the margin of sampling error calculated at a 95% confidence level
indicating MoE +2.73% for the whole sample and between +1.1% and +2.7%
for each extracted sociodemographic subgroup. The smaller the error, the
more confident the results are (DILLMAN 2014). Most researchers as a rule
of thumb, accept MoE up to 8% at a 95% confidence level (DATA STAR 2008).
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Respondents were classified into different groups based on cross-ques-
tions to indicate how they handled the fish they caught: 1)“The possibility
of keeping each caught fish is important to me” and 2)“I release caught fish
according to the no-kill’ principle”. The responses using a 5-point Likert
scale were analyzed through a classification matrix which can be seen in
Table 1. Three following groups were extracted: Provisioning, Cultural,
and Mixed (provisioning-cultural). Provisioning was the group of anglers
for whom it, was important when angling, to be able to supply fish and this
need seems to be predominant. This group consists of anglers who were
rather, or strongly disagreed with releasing the fish and, at the same time,
were at least neutral in keeping them. Also, anglers neutral in releasing,
but positive in keeping fish were included in this group. The second group
was Cultural. It was made of anglers for whom the desire to release the
fish after catching it, was dominant, while the need to keep fish was absent
or neutral. This group also consisted of anglers speaking negatively about
keeping fish but neutral in releasing them. The last group, Mixed, con-
sisted of anglers who do not have a clear opinion on how they were address-
ing these issues (both questions on the Likert scale were “3”) or their opinion
was of a mixed, provisioning-cultural nature (both questions “1” and “2”; or
both questions “4” and “5”).

Table 1
The procedure of dividing surveyed anglers into angling ES groups

The possibility of keeping each caught fish is important

Specification Likert to me
scale
4 5
23 35
I release caught fish 33 17

42 35
84 132
5 447 52

Notes: Numbers represent the number of anglers giving answers to both questions in an exact
manner. Bl mixed anglers, [ provisioning, and [ cultural

according to the ‘no-kill’
principle

Statistical data analysis

To highlight socioeconomic, demographic, and angling engagement
differences in a deeper way the percentage difference index (PDI) was
used. It is a useful indirect source of information showing whether any
groups were over- or underrepresented in any question. The further the
size of this index 1s away from 1.0, the further this group is away from the
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average proportions calculated for the population under study. In other
words, the more this index approaches zero, the less characteristic is the
presence of a given group in each aspect, and when it is greater than 1 the
more characteristic is the presence of a given group in a given aspect.
Behaviors indicating more than 0.1 (10%) dynamics were indicated.

The statistical significance of differences between datasets and
between groups was examined based on the t-test for dependent samples
(p <0.05). To analyze it a one-way ANOVA and a Tukey HSD for unequal
N post hoc test were used. All statistical significance tests were performed
using STATISTICA version 13.3 software. To find the variable that most
differentiates the three anglers’ groups surveyed, I-Trees classification
pre-analysis was performed using STATISTICA version 13.3 software.
The goal of this analysis was the construction of a model to obtain subsets
that are maximally homogeneous from the point of view of the value of the
dependent variable.

Preferences for fishing spots and social relationships while angling
among anglers identified with different types of ecosystem services and
association status were tested with the non-metric multidimensional scal-
ing (NMDS) ordination analysis. The Bray-Curtis distance measure, two
axes, and stress formula type 2 were applied for log-transformed variables
(TER BRAAK and SMILAUER 2018). The analysis was conducted using
CANOCO 5.11.

Redundancy analysis (RDA), as a canonical form of principal compo-
nent analysis and one of the linear techniques used in socio-economic
research, has been used to the identification of the relationship between
anglers’ fishing spot preferences as well as social preferences and sociode-
mographic factors and engagement indices. The usefulness of this linear
ordering method is determined by the size of the standard deviation in the
dataset, i.e. when the largest gradient in the dataset does not exceed 3.0
(TER BRAAK and SMILAUER 2018). The RDA space was used to explain the
preferences of six groups of anglers identified with different kinds of eco-
system services and various affiliation statuses. Anglers’ responses were
compositional and had a gradient of 0.2 SD unit lengths, so a linear method
better explained the data. Each variable that explained anglers’ prefer-
ences was tested for statistical significance using Monte Carlo tests (499
random permutations). Data were normalized using the log (x + 1) trans-
formation (TER BRAAK and SMILAUER 2018). All variables explained a sig-
nificant amount of variation and were statistically significant (p < 0.05).

The explanatory variables (sociodemographic factors and engagement
indicators) were selected based on a variance inflation factor (VIF) of less
than 10. During the RDA analysis, the numbers of response data (prefer-
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ence for the environment of the fishing spots and social relations while
angling) and explanatory variables were verified each time based on the
values of the correlation coefficients of the explanatory variables and VIF.
The purpose of this verification was to obtain the maximum value of the
percentage of the explained total variance of response data (TER BRAAK
and SMILAUER 2018). Finally, the eight explanatory variables were imple-
mented into the ordinal space, including age; educational level;, annual
income; place of residence expressed in the number of inhabitants; dis-
tance to the most visited fishing spot; avidity expressed by the frequency
of angling; experience expressed by years of engagement in angling; aver-
age annual spending on angling. RDA was performed using the Canoco
version 5.11 software.

Results

All respondents were classified under the 3 groups with different per-
ceptions of ES use (Figure 1), i.e., Provisioning (N =201); Cultural (N = 885),
and provisioning-cultural Mixed (IN = 206). All groups were predominantly
male (93.3%) which can be seen in Table 2. Women in Provisioning and
Mixed groups were represented more frequently than in the Cultural group
with PDI respectively 1.11 and 1.30. The age category that has the most
participants was 25—40 y/o with about 45.3% of all anglers under study.

provisioning

15.56%

cultural
68.50%

Fig. 1. Results of the classification matrix (Table 1) with the division of anglers
into three groups with different perceptions of ES use

The Mixed group in this regard was characterized by high dynamics of
proportions concerning the oldest and youngest group, where there was an
overrepresentation of younger (up to 18 y/o) anglers (PDI = 1.48) and an
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underrepresentation of oldest (more than 65 y/o) anglers with PDI = 0.75.
It was slightly different in the Provisioning group, where the youngest
anglers were less than the average in the surveyed population (PDI = 0.76),
but this was at the expense of not the oldest group, but the group at the
beginning of their careers (19-25 years; PDI = 1.29). In terms of earnings,
proportionally, the largest number of highest earners (more than
€24 000 per year) were in the Mixed group (PDI = 1.30) and accounted for
8.3% of this group, while the largest number of lowest earners (less than
€5 000 per year) were in the Provisioning group (PDI=1.19) and accounted
for as much as 31.3% of this group. There were few noteworthy differences
in educational status between the groups. It is noticeable that the Cul-
tural group had the largest number with secondary education, while in the
other two groups higher education was most represented. However, across
the surveyed population, these two educational statuses were very close to
each other (secondary 42.6% and higher 41.9%). Also, marital and employ-
ment status also do not indicate any intra-group variability. With regard
to marital status, married anglers predominate (54.8%), while the employ-
ment status showed that there were far more employed (76.9%) in the
population under study. Anglers were most often recruited from large cit-
ies with more than 100 000 residents (30.2%), from where anglers from
the Mixed group (34.9% with PDI = 1.16) were especially common. In
addition, this group had proportionally the fewest anglers from rural cen-
ters (PDI = 0.74). These, on the other hand, were relatively most often
found in the Provisioning group (PDI =1.11).

Angling engagement matters at first glance seem to reveal a bit mo-
re variability. Anglers with up to 30 years of experience predominate
(23.8-25% for anglers with up to 10 years of experience; 10-20 and 20-30,
respectively). The smallest number of the most experienced was evident in
the Mixed group while the Provisioning group has the largest amounts of
least (PDI=1.11) and most (PDI = 1.19) experienced anglers. Mixed anglers
in the largest proportion were occasional, as 18.4% (PDI = 1.48) fish only
a few times a year. At the same time, this group shows an underrepresen-
tation of anglers who fish most often, 1.e. several times a week (PDI = 0.79).
Most surveyed anglers practice their hobby with a frequency of approxi-
mately once a week (32.8%). When it comes to spending, anglers typically
spend at least the equivalent of €100 per year (81.2%). Anglers from the
Cultural group relatively spending the least (less than 25 euros per year)
on their hobby are more represented (PDI = 1.13), although it was only
4.6% of those surveyed in this group, but only 1.9% of those who pay the
least were in the Mixed group (PDI = 0.47). In contrast, there were rela-
tively few anglers in the Provisioning group who spend the amount of more
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than 500 euros per year on their hobby (PDI = 0.88). The largest percent-
age of surveyed anglers travel between 5 and 30 kilometers to their favor-
ite fishing spot (46.4%). Anglers in the Provisioning group were more likely
to visit closer fishing grounds (up to 5 km) — PDI = 1.15, and less likely to
visit fishing grounds farther than 30 km (PDI = 0.88). Anglers in the Mixed
group were opposite — they had their favorite fisheries closer less often
(PDI = 0.89). They do, however, have their favorite fishery more than
30 km from their place of residence (31.1% and PDI = 1.31). The affiliation
question seems to be perceived quite differently by all groups. Although in
each group, more than two-thirds confirm that they were affiliated, but
this varies widely. Anglers in the Cultural group were most often affili-
ated and only less than 1 in 6 were not. In the Provisioning group, 30.8%
were unaffiliated (PDI = 1.61). The Mixed group seems to be in between
the Provisioning and the Cultural group in this regard.

Table 2
Sociodemographic, economic, and engagement characteristics of groups of anglers divided based
on their preference to choose the predominant angling ES (N = 1292)

Cultural Provisioning Mixed
Characteristics (N = 885) (N =201) (N = 206)
N|]% | N|% | N]%
I. Sociodemographic and economic
1 Gender male 831 93.9 186 92.5 188 91.3
female 54 6.1 15 7.5 18 8.7
less than 19 33 3.7 6 3.0 12 5.8
19-25 84 9.5 26 12.9 20 9.7
2. Age 26-40 393 | 44.4 93 46.3 99 48.1
41-65 321 36.3 64 31.8 66 32.0
66—75 54 6.1 12 6.0 9 44
less than 5 000 223 | 25.2 63 31.3 54 26.2
3. Earnings per 5 000-12 000 454 | 51.3 | 100 | 49.8 | 96 | 46.6
year [€] 11 000-24 000 155 | 17.5 | 26 | 129 | 39 | 189
more than 24 000 53 6.0 12 6.0 17 8.3
primary/vocational school 132 | 14.9 34 16.9 35 17.0
4. Education secondary 390 | 44.1 80 39.8 80 38.8
higher 363 41.0 87 43.3 91 44.2
married 484 | 54.7 104 | 51.7 120 | 58.2
5. Marital status nozv’igigiig ﬁ;"si":ligdl‘:)’“/ 234 | 264 | 58 | 289 | 51 | 24.8
in partnership 167 18.9 39 19.4 35 17.0
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cont. Table 2
Village 222 | 25.1 54 26.9 37 18.0

town to 25 thousand
inhabitants

a city with 25 to 100
thousand of inhabitants

226 | 25.5 51 25.4 54 26.2

6. Place

of residence 176 | 19.9 39 19.4 43 20.9

a city with over 100
thousand of inhabitants

working 676 | 76.4 | 154 | 76.6 | 163 | 79.1

261 | 29.5 57 28.3 72 34.9

7. Employment
status

unemployed (including
student, pensioner, and 209 | 23.6 47 23.4 43 20.9
retiree)

II. Engagement in angling

less than 10 years 207 | 23.4 53 26.4 48 23.3

10-20 years 216 24.4 51 25.4 56 27.2

1. How long have 20-30 years 228 | 25.8 | 43 | 214 | 52 | 25.2
you been angling?

30—40 years 123 13.9 24 11.9 29 14.1

more than 40 years 111 12.5 30 14.9 21 10.2

a few times a year 101 11.4 22 11.0 38 18.4

a dozen or so times
a year

67 7.6 22 11.0 16 7.8

2. How often do about 2-3 times

you fish? 198 22.4 31 15.4 40 194
a month
about once a week 284 32.1 70 34.8 70 34.0
a few times a week 235 | 26.5 56 27.8 42 20.4
up to 25 € 41 4.6 8 4.0 4 1.9
3. How much
money 25-100 € 128 | 14.5 29 14.4 33 16.0
do you spend on 100-250 € 223 25.2 64 31.8 63 30.6
your hobby per 251-500 € 239 | 270 | 54 | 269 | 55 | 267
year?
more than 500 € 254 28.7 46 22.9 51 24.7
4. What is the less than 5 km 263 | 29.7 69 34.3 55 26.7
distance you most 5-30 km 422 | 477 | 90 | 44.8 | 87 | 42.2
often travel
to fish? more than 30 km 200 | 22.6 42 20.9 64 31.1
5. Affiliation in yes 746 | 84.3 | 139 | 69.2 | 160 | 77.7
angling associa-
tion/club no 139 | 157 | 62 | 308 | 46 | 22.3

Two data series (2019 and 2021) were subjected to a test of statistical
differences between responses to the same questions about angling behav-
ior and preferences during and before the pandemic. Only preferences for
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angling in rivers and streams and angling with the presence of family
changed in a statistically significant way during the pandemic time regard-
ing earlier period (Table 3). During the pandemic, the preference for
angling with family declined, it should be noted, however, that anglers
tended to have a negative attitude toward it regardless of the year of the
survey (averages below 3 on the Likert scale). The preference for angling
in rivers and streams increased significantly. In addition, it should be
noted that this was not at the expense of a decline in preference for angling
in lakes. Nevertheless, it is worth mentioning that all statistically signifi-
cant differences have a significant variance (high SD).

Table 3
Differences between datasets used in the study (2019 and 2021)

Anglers’ behavior and preferences N =722 N =570

2019 2021
I release caught fish according to the ‘no-kill’ principle 3.99+41.19 | 3.88+1.17
The possibility of keeping each caught fish is important to me 2.18+1.34 2.21+1.32
I prefer to fish in lakes 3.91+1.28 | 3.94+1.25
I prefer to fish in rivers and streams” 3.55+1.434 | 3.79+1.398
I prefer to fish in artificial water bodies (ponds, artificial lakes, etc.) | 2.48+1.29 | 2.35+1.38
I fish alone 3.01+1.32 | 3.11+1.36
I fish with my family™ 2.69+1.434 | 2.44+1.318
I fish with my friends 3.356+1.33 | 3.40+1.41

The questions were measured by a 5-point Likert scale
Values with various superscripts (4; B) are significantly different using a one-way ANOVA and
a Tukey HSD post hoc test for unequal N (df = 1290). * p = 0.0040; ™ p = 0.0021

Based on the selection of anglers into the groups from the methodology
section (Table 1), naturally, the two cross-questions were statistically sig-
nificantly different and characterized by great between-group discrepan-
cies which can be seen in Table 4. However, the other following observa-
tions were made in this regard. There was a very high number of undecid-
eds in the Mixed group (57.3%) in both questions (Table 5). It was also
relatively high in the Provisioning group (31.8%) for no-kill reference. The
anglers in the Cultural group were the most confident in their answers, as
indicated by the low percentage of “3” answers given on these questions on
a Likert scale and also by averages closer to the mean extremes on
a 5-point scale.



420 Emil Andrzej Karpinski

Table 4
Differences between different anglers’ ES preference groups. Results are presented
using the mean score =SD

Anglers’ behavior and preferences Cultural Provisioning Mixed

I release caught fish according to the ‘no-kill’

principle” 4.52+0.654 | 2.00+0.808 | 3.34+0.94C
The possibility of keeping each caught fish is

important to me”” 1.46+0.684 | 4.25+0.698 | 3.34+0.98C
I prefer to fish in lakes 3.93+1.22 3.78+1.42 4.04+1.29
I prefer to fish in rivers and streams™™” 3.72+1.434 | 3.30+1.428B | 3.69+1.314
I prefer to fish in artificial water bodies (ponds,

artificial lakes, etc.) 2.50+1.33 2.25+1.37 2.28+1.31
I fish alone 3.04+1.33 3.08+1.40 3.10+1.30
I fish with my family 2.53+1.36 2.68+1.47 2.66+1.39
I fish with my friends® 3.48+1.354 | 3.17+1.43 | 3.12+1.31B

A, B, C

values with various superscripts are significantly different between angling ecosystem
service choice groups different using a one-way ANOVA and a Tukey HSD post hoc test for unequal
N (df = 1289): ™ p = 0.0000; ™" p = 0.0069 for C-P and p = 0.0136 for M-P; * p = 0.0195 for C-M,
and ® p = 0.0603 for C-P

Table 5
Anglers’ ES preference groups. Frequencies of anglers agreeing with (agree and strongly agree)
and denying (disagree and strongly disagree) in the environment and social-related questions
(in percent)

Anglers’ characteristics Cultural Provisioning Mixed
and behavior agreeing | denying | agreeing | denying | agreeing | denying

I release caught fish according
to the ‘no-kill’ principle 91.3 - — 68.2 33.0 9.7
The possibility of keeping each
caught fish is important to me - 89.5 85.6 - 33.0 9.7
I prefer to fish in lakes 66.2 15.3 64.2 24.4 69.4 12.1
I prefer to fish in ri d

prefer o fiehl th Hivers an 60.2 21.4 48.8 32.3 515 14.6
streams
I prefer to fish in artificial
water bodies (ponds, artificial 21.9 51.9 18.9 61.7 16.5 56.3
lakes, etc.)
I fish alone 34.8 38.9 42.3 28.4 34.0 26.2
I fish with my family 24.1 53.1 49.8 25.7 25.7 51.0
I fish with my friends 51.8 25.1 29.9 37.9 37.9 32.0

Respondents from the Provisioning group showed significantly less
keenness on angling in rivers and streams than the two other groups. It
should be also noted that they were more temperate when it came to indi-
cate a preference for angling in any specified type of water (lakes, rivers,
or artificial). This group had the highest percentage of anglers indicating
that they do not prefer to fish in all the indicated aquatic environments.
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However, only 33 anglers indicated that they do not prefer any of the indi-
cated environments while 65.5% of this amount were Provisioning anglers.
The results indicate that the anglers surveyed were evenly spread across
the country (Figure 2) and likewise their favorite fishing grounds (Figure 3)
indicating that angling is popular regardless of the location of residence
and the number of water bodies in the community. The location of any
indicated places of residence and favorite fishing grounds in Europe can be
found in Appendix 2 (Figure 2.1, Figure 2.2).

Czechy

Fig. 2. Location of the communities of origin of the surveyed anglers (IN = 678)
Source: own elaboration based on Google My Maps (Maps data: ©2023 GeoBasis-DE/BKG (©2009),
Google, Inst. Geogr. National

. GorgleMyMaps

Fig. 3. Location of the favorite fishing grounds of the surveyed anglers (N = 670)
Source: own elaboration based on Google My Maps (Maps data: ©2023 GeoBasis-DE/BKG (©2009),
Google, Inst. Geogr. National
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All the groups showed no differences in attitudes toward angling alone
(a rather neutral attitude) and angling with family (a moderately negative
attitude). In terms of fishing in the presence of friends, anglers in the Cul-
tural group show a moderately positive attitude towards this type of activ-
ity, while the other two groups were rather neutral on this issue. They
most often indicate that they fish with friends (51.8%, which was 9 per-
centage points higher than Provisioning and 13.9 percentage points higher
than Mixed). They were also the most likely to indicate that they do not
fish alone or with family.

In the results of the interaction trees pre-analysis (Appendix 3,
Figure 3.1, Figure 3.2), it was shown that the factor that most differenti-
ated all groups internally was their affiliation status. In this regard, all
groups were significantly different. The results of this separation can be
seen in Figures 4 and 5. Consequently, follow-up analyses were carried
out based on the assignment of groups of anglers to 6 distinct subgroups
separating the 3 main groups according to the affiliated-unaffiliated
dividing line.

unaffiliated l
cultural
M provisioning

B mixed
affiliated -

0 20 40 60 80 100 [%]

Fig. 4. Proportion of affiliated and unaffiliated anglers in three identified groups choosing
different angling ES approach: cultural provisioning and mixed

mixe Y
provisionivs [ =t
unaffiliated
cuttural [

0 20 40 60 80 100 [%]

Fig. 5. Proportion of cultural, provisioning, and mixed groups in two affiliation groups:
affiliated and unaffiliated
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All preferences toward fisheries and social relationships were tested in
a reduced ordination space using NMDS (Figure 6). With a stress value of
0.0003, this analysis visualized similarities and dissimilarities among
anglers of different ecosystem service use and affiliation status. Most of
the indexes included in the analysis were negatively correlated with the
NMDS 1 axis (Appendix 4, Table 4.1). This axis explains 74.6% of the total
variation. The separation of the affiliated Cultural ES group was most
strongly determined by their preference for fishing in artificial reservoirs
and in the company of friends. In turn, the separation in the ordination
space of anglers from the Provisioning-affiliated group (PA) and Mixed-affil-
iated (MA) groups was due to this group’s preference for river fisheries and
angling in the company of family. The preference for angling alone espe-
cially in lake fisheries had the greatest influence on the separation of
Mixed-unaffiliated group. In contrast, environmental-sociological prefer-
ences proved least useful in characterizing unaffiliated anglers with iden-
tified cultural or provisioning behavioral backgrounds.

o
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Fig. 6. NMDS triplot based on preferences toward different waterbodies and the sociological
aspect of angling among anglers identified with different types of ecosystem services use
Abbreviations: LAKE — preference for fishing in lake; RIVER — preference for fishing in rivers
and streams; ARTIF_WB — preference for fishing in artificial waterbodies; ALONE_F — preferen-
ce for fishing alone; FAMILY_F — preference for fishing with family; FRIEND_F — preference
for fishing with friend; CA — Cultural affiliated; PA — Provisioning affiliated; MA — Mixed,
provisioning-cultural, affiliated; CU — Cultural unaffiliated; PU — Provisioning unaffiliated;
MU - Mixed, provisioning-cultural, unaffiliated.
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In ordination space, correlations were determined between preferred
fishery and accompanied angling in anglers with different affiliation sta-
tuses and connection to ES and economic-demographic variables (Figure 7).
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Fig. 7. Triplot of ordinal redundancy analysis (RDA) of environmental and sociological
preferences among anglers with different kinds of ecosystem services use and various
association statuses (response data, arrows) versus demographic-economic factors
(explanatory variables, dotted arrows). Abbreviations: LAKE — preference for fishing in a lake;
RIVER - preference for fishing in rivers and streams; ARTIF_WB — preference for fishing
in artificial ponds; ALONE_F — preference for fishing alone; FAMILY_F — preference for fishing
with family; FRIEND_F — preference for fishing with a friend; INCOME_Y — annual income;
DOMICILE - place of residence expressed in a number of inhabitants; AGE — age expressed
in a number of years; EDU — educational level; CA — Cultural affiliated; PA — Provisioning
affiliated; MA — Mixed, provisioning-cultural, affiliated; CU — Cultural unaffiliated; PU — Provi-
sioning unaffiliated; MU — Mixed, provisioning-cultural, unaffiliated.

For each group of anglers, the correlation of all axes was significant by
Monte Carlo permutation test (F = 3.31, p = 0.044) with a total variance of
17.47 and explanatory variables accounting for 83.8% of the variance.
The sum of all canonical eigenvalues was 0.8384 (Appendix 5, Table 5.1).
The first two components of RDA explained 96.86% of the total variance in
the response data, with the first axis accounting for 75.62%. The prefer-
ence for fishing alone, a characteristic of MU anglers, was most positively
correlated with educational level. In contrast, among PA and CA anglers,
the preference for lake angling and for fishing with family correlated most
positively with age. At the same time, among these anglers, the preference
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for river angling increased with their average annual earnings and resi-
dence in larger urban areas. Among Culitural anglers of different associa-
tion statuses, the preference for fishing in artificial reservoirs and in the
company of friends correlated in varying degrees with average earnings
(positively) and with age and level of education (negatively).
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Fig. 8. Triplot ordinal redundancy analysis (RDA) of environmental and sociological preferences
among anglers with different kinds of ecosystem services and various association statuses
(response data, arrows) versus engagement indices (explanatory variables, dotted arrows).

Abbreviations: LAKE — preference for fishing in a lake; RIVER — preference for fishing in rivers

and streams; ARTIF_WB — preference for fishing in artificial water bodies; ALONE_F — prefe-
rence for fishing alone; FAMILY_F — preference for fishing with family; FRIEND_F — preference
for fishing with a friend; DISTANCE — distance to the most visited angling spot; AVIDITY —
avidity expressed by the frequency of angling; EXPERIEN — experience expressed by years
of engagement in angling; COSTS_Y — average annual spending on angling; CA — Cultural
affiliated; PA — Provisioning affiliated; MA — Mixed, provisioning-cultural, affiliated;

CU - Cultural unaffiliated; PU — Provisioning unaffiliated; MU — Mixed, provisioning-cultural,

unaffiliated.

For RDA analysis of the relationship between respondents’ prefer-
ences and indicators of their engagement in angling (Figure 8), for each
group of respondents, the correlation of all axes was significant in a Monte
Carlo permutation test (/' = 3.68, p = 0.038) with a total variance of 24.77
and explanatory variables accounting for 86.4% of the variance. The sum
of all canonical eigenvalues was 0.8636 (Appendix 6, Table 6.1). The first
two components of RDA explained 84.74% of the total variance in the
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response data, with the first axis accounting for 65.63%. The preferences
of MA anglers were negatively correlated with spending and angling fre-
quency in varying degrees of intensity. Increasing the frequency of angling
had the strongest effect on separating CN anglers in the ordination space.
In contrast, the preference of CA anglers showed the strongest negative
correlations with angling experience and distance from the most frequently
visited fishing grounds. The preference of MU anglers for angling alone
was most strongly positively correlated with distance traveled to fishing
grounds and somewhat less strongly with experience. At the same time,
the behavior of these anglers was negatively correlated with the frequency
of angling. They were also least keen on angling in a group of friends. The
placement of the PA group close to the axis intersection indicates that they
were the most difficult to identify under the influence of the indicated fac-
tors and have the least connection with them. In contrast, the PU group
show a positive correlation with angling expenditures however, they were
found to be the least correlated with the other indicators of both engage-
ment and environmental-sociological components of analysis.

Discussion
Duality of angling ES in the social-ecological system

The results of the study show that angling in terms of ecosystem ser-
vices demonstrates some kind of duality in its basis. The anglers in the
groups, named in this work, Provisioning, and Cultural are people who
indicate quite clearly the nature of the final service they expect from
angling recreation. For the first, provisioning is important, while for the
second it is not the most important part of angling. However, it should be
borne in mind that this distinction is not certain and unchangeable. As
OSTROM (2007) and OSTROM et al. (2007) wrote, in the case of social-ecolog-
ical systems and the internal connections of these systems, one cannot
think that it will be easy to find solutions to the problems of human use of
the environment. And this use brings great benefits to the whole world
year after year and should be managed wisely (ORGANA 2017, TUFTS et al.
2015). SES management is very difficult, as they are very complex systems
and the same behaviors can give different outcomes in different places
(OSTROM 2007, OSTROM et al. 2007). It would be foolish to think that scien-
tists, or even more so, politicians, will be able to effectively manage the
space at the human-environment interface in a simple way. It, therefore,
requires, a colossal amount of interdisciplinary, social geography, work, of
which this article is a part, and as much knowledge as possible about all
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the components of this system. It also requires the development of good
practices that will be implemented by all users and participants of the
system and, finally, educational programs.

Social-ecological systems, among them, recreational fisheries as
a highly coupled SES (ARLINGHAUS et al. 2016, 2017), can depend on local
factors, change non-linearly over time and operate differently in different
types of space depending on their adaptive capacity and resilience. Such
systems are also at high risk of experiencing so-called black swans (NUNEZ
and LOGARES 2012, TALEB 2007). A good example would be changes that
occurs from a pandemic. With two sets of data (2019 and 2021), it was
indicated that family ties while angling, lost strength, although it is worth
noting that they were already not very strong before the pandemic. At that
time recreational activities, even outdoors in fairly safe locations as
angling (e.g. MIDWAY et al. 2021, KARPINSKI and SKRZYPCZAK 2022,
SKRZYPCZAK et al. 2022), were prohibited or temporarily banned with the
“closure” of some public spaces including recreation sites, e.g. parks for-
ests or other locations by the water (e.g. FREEMAN and EYKELBOSH 2020,
VOLENEC et al. 2021). In this period the preference to fish in rivers, which
are less exposed, and on the other hand, more accessible internationally
and in Poland than lakes (DILL 1993, MEYBECK 1995, SOBOLEWSKI et al.
2014), increased at the expense of artificial waterbodies. However, it is
unclear whether these changes have had a temporal character or have
already permanently entered people’s consciousness.

The concept of final service is crucial because, between the start
of angling and the final service drawn from angling, there are a number
of activities of different nature. This character is mainly cultural in origin
containing a whole series of services from the biotic and abiotic part of
cultural ES (HAINES-YOUNG and POTSCHIN 2018). Identifying the cultural
services of recreational fisheries in particular, rather than attempting to
measure these services in monetary terms, is essential to better resource
management (LIU et al. 2019, WINFIELD 2016) However, it should be
remembered that anglers can look for a variety of ES benefits while fish-
ing. These include, of course, Provisioning (JOBSVOGT et al. 2014, WIN-
FIELD 2016). Although it should be clear that the nature of this ES is
mainly the domain of commercial fishing — not recreational. Final ES is
not well distinguished in policies, for example in the Guidance on the
Application of CICES HAINES-YOUNG and POTSCHIN (2018) is not clear
whether angling is more cultural or provisioning ES. The CICES spread-
sheet (CICES 2023) points out, that angling is a cultural ES, for example
“using the environment for sport and recreation; using nature to help stay
fit”, or “using nature to destress”— which is generally what angling is. But
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from the other side in the above-mentioned Guidance (HAINES-YOUNG and
POTSCHIN 2018) in the chapter “final services and concept” there is the
following sentence: “If the focus is on the service of recreational fishing,
the fish caught would be regarded as a final service” which is not entirely
true and needs to be resolved, because in purely recreational fishing, fish
are only the means to satisfy a set of needs, e.g.: excitement, self-fulfil-
ment, social ties, and especially contact with nature (SKRZYPCZAK and
KARPINSKI 2020).

Angling and its internal connections are not black and white. It is
important to recognize this gradient shifting towards provisioning or cul-
tural ES, for particular groups of people, especially for those in the
non-identified Mixed group. As the results showed, Mixed takes on a dif-
ferent character forming, on the one hand, a group of unaffiliated solitary
anglers angling least often in the presence of other people (3.6%) and affil-
1ated anglers, who are similar in their preferences to anglers in the affili-
ated Provisioning group (making up a significant group of about 23.1% of
the anglers surveyed). The matter of affiliation in an organization or
angling club in the context of angler behavior has gathered some interest
from researchers already (COPELAND et al. 2017, GUPTA et al. 2016, KOHL
et al. 2002, SCHRAMM and GERARD 2004, SKRZYPCZAK and KARPINSKI
2020) and it is shown, that affiliated group could be crucial for the man-
agement of waters, especially, when they are cooperating with fishing site
managers. They are more accepting of fish release and participate in
water protection as well as tending to be more specialized, ergo, more
precise and causing less harm to the environment. They are also poten-
tially easier to educate. In contrast to them, there are unaffiliated anglers
who are characterized in research as more consumptive and invasive
(SCHRAMM and GERARD 2004, SKRZYPCZAK and KARPINSKI 2020). This
article also shows that unaffiliated anglers are more difficult to character-
ize, less decisive, and less predictable in their choices and preferences.
Unalffiliated anglers in the Provisioning group have the lowest preference
for the “no-kill” but their willingness to take fish is no higher than the
affiliated Provisioning group. Which may indicate less respect for wildlife.
However, it should be noted that the possibilities and nature of affiliation
also depend on the specifics of angling law in the particular country. Cul-
tural anglers regardless of the association are rather related to the social
nature of angling.
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Choice of final angling ecosystem service versus ethical
and legal status

The different approaches to handling caught fish and, consequently,
the choice of the final ES also involve ethical issues of dealing with living
organisms. The catch and release and catch and keep approaches are not
right or wrong, and both approaches to angling have their pros and cons
(ARLINGHAUS et al. 2007). At first glance, it appears that Provisioning
angling is closer to subsistence fishing and is worse for the environment,
because of the depletion of fish from waterbodies (BOOI et al. 2022). How-
ever, in the context of behavior toward a living organism, this behavior
appears to be less controversial (ARLINGHAUS et al. 2007). If carried out in
a proper, skillful manner, it seems more “merciful” than releasing a fish
that is alive but not fully healthy. We should keep in mind that some of the
fish due to various types of events (e.g.: lack of angling skills, conditions,
swallowing the bait too deep) finally, do not survive and cannot be a part
of the angling ES once again. Then it is not counted as a cultural part, nor
provisioning. Studies indicate that mortality, depending on conditions,
can be as high as 90%. However, such fish are not wasted, as in the vast
majority of cases they provide biomass, but instead of for humans, for
other predatory fish, or birds (BARTHOLOMEW and BOHNSACK 2005, LEWIN
et al. 2018). The problem of human conduct with other living organisms
and ethical issues in this regard has already been recognized by social
geography researchers trying to explore the background and consequences
of such behavior (among others: BRAITHWAITE and BOULCOTT 2007, KOTUS
2022, PANELLI 2010, ROSE et al. 2014, SNEDDON 2009). However, it seems
that the golden mean on this issue will never be found due to the differ-
ences between the following opposite approaches: human, as the “crown of
creation”, and human, as merely a part of the world. This has also been
turned into binding laws in some countries, such as Germany, Austria,
and Switzerland (ARLINGHAUS et al. 2007, MICHEL and KAYASSEH 2011).
The clause “prohibition of abuse of vertebrates” is indicated there. Angling
falls under this clause and forces anglers to kill caught fish as quickly and
“humanely” as possible (with few exceptions, such as protected fish caught
by accident). The results of this work, as well as others (KARPINSKI and
SKRZYPCZAK 2021, SKRZYPCZAK and KARPINSKI 2020), indicated that the
tendency to release fish is more clear than the tendency to keep them.
Among anglers opting to keep fish, unwillingness to release them is lower
than in the corresponding opposite situation. There is either a bias of
unwillingness to answer truthfully, but not really legally, or simply that
the need to keep fish for anglers, in general, is lower than the need to
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release them. It is also worth noting briefly here that in both non-cultural
groups, the percentage of women reflected in the PDI index was signifi-
cantly higher. This may be related to the characteristics of women in rec-
reational fishing already indicated in the studies (SCHROEDER et al. 2006,
SKRZYPCZAK and KARPINSKI 2020) as seeking more utilitarian, concrete
benefits from angling.

Environmental and social aspects of the cultural
and provisioning background of angling

The results show the greatest preference for fishing in lakes, regard-
less of any group of respondents. Lakes accumulate in the northern part of
Europe and Poland’s landscapes covering the main areas of the last glaci-
ation where lakes are more common (MARKS 2012). Rivers are much more
evenly geographically distributed throughout the country, therefore, are
more accessible, while reservoirs and artificial waters were found through-
out the whole of Poland, but they are predominantly located in the south-
ern part (LAKES 2023). The nature of potential pressure magnitude on the
respective water types seems to be more correlated with their quantity
than with their accessibility (GUS 2022). The pressure on lakes is the
highest, as 2 out of 3 anglers prefer them. The lowest is in artificial water
bodies. However, it should be remembered that this is only a preference
and may differ from the actual number of hours of angling on the types of
waters and a single angler may prefer different types of waters at the
same time and fish on them. The fact that for artificial reservoirs the most
characteristic (21.9% preferring this type of water) is the most numerous
group of Cultural anglers seems to be a positive trend. Although the pref-
erence 1s still rather negative. Due to the often anthropogenic nature of
these reservoirs, they reduce somewhat the pressure on natural waters.
Cultural anglers, however, seem to be more versatile in their preference
for angling in different types of reservoirs. Provisioning anglers seem to be
the least diverse in this regard, especially the most elusive in indicating
pressure on reservoirs was the group of unaffiliated Provisioning anglers
(4.8%), who are the most difficult to capture in any framework of choice or
preference, whether water or socioeconomic, or involvement and they are
the ones who could potentially represent the greatest source of uncertainty
about behavior on the water. It is also interesting to note the lack of any
preference was shown by 1 in 40 respondents. While their importance to
the whole may seem marginal, one has to wonder whether this is due to
indifference to angling on any water bodies, or whether there is another
reason for it.
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Aspects of angling in a presence of other people appear to be linked in
some groups to a preference for the final ES used. The Mixed group is sim-
ilar to the Cultural in cases of fishing alone or with family, but they prefer
less angling with friends. On the other side are Provisioning anglers who
are more likely to fish with family or alone, while the Cultural ones are
most likely to fish in the company of friends. Perhaps the presence of peo-
ple you do not directly influence makes anglers more hesitant to take the
fish they catch. There is, some kind of pressure on Provisioning to behave
“properly” (whatever anglers think it means) towards sustainable develop-
ment but, in reality, another angler who might catch the fish in the future.
This behavior is reflected in the theory of “Social Norms” in terms of both
fellow anglers and bystanders, who can also influence anglers’ decisions
around the water (BERKOWITZ 2005, GRASMICK and GREEN 1980). The the-
ory indicates that individuals mistakenly perceive the attitudes and
behaviors of other people as different from their own, when in fact they are
not. It is called “pluralistic ignorance” and it often occurs with problematic
or risky behaviors (which tend to be overestimated) and with healthy or
protective behaviors (which tend to be underestimated).

As the study by Bova et al. (2017) showed, anglers can manifest this
type of ignorance. Despite having a fairly high attachment to the rules,
they tend to overestimate inappropriate behaviors in other anglers, espe-
cially as the social distance from those anglers increases. This may also be
related to the aforementioned development of animal rights, which causes
anglers to view others, usually non-anglers, as behaving inappropriately
(RIEPE and ARLINGAUS 2014).

One of the effects of pluralistic ignorance is that individuals may
change their behavior to get closer to the misperceived norm, i.e. to behave
on the fishing ground in the best manner and such behavior can occur
among anglers and can be a positive factor as long as the angling commu-
nity can show best practices and social disapproval for unethical or incor-
rect behavior. However, this situation is related not only to the perception
of social norms, but also to other factors, not dependent on society, but on
the internal desires of a particular angler or group of anglers, dependent
on a number of socioeconomic factors or internal motivational needs.
Among them, the aforementioned tendency of women to keep fish was
identified. Women also show a greater desire to fulfill social ties while
angling (SKRZYPCZAK and KARPINSKI 2020) and so are more likely to fish
in the company of family. These factors cannot be neglected and should be
developed in further studies of the topic.
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Conclusions

Given that Cultural anglers are the most numerous, and, in the larg-
est proportion affiliated, there is a reasonable assumption that these are
the anglers who will be most likely to submit to suggestions on environ-
mental use from legislators as well as managers. Any form of education
aimed at better use of the environment and reducing the negative impact
on it should start in this community to have the best effect. Managers
should seek to organize anglers, as this seems to be of environmental and
social benefit to them even in small communities and on artificial waters.
Affiliated Cultural anglers can serve as a driving force for introducing
more sustainable angling solutions and, through their social control, influ-
ence other anglers as well. Cultural anglers are closer to the values of
angling as an activity that is more about angling than catching a fish and
their ES use is more broad and complicated to valuation than provisional
anglers, which are easier to quantify in money.

With the introduction of the association factor, as the dividing line
between anglers, respondents classified in the Mixed group for the most part
adopt provisioning behavior, while the remaining part forms a separate
group rather than being closer to the Cultural group. Affiliation is a clear
reinforcement of the social component in the angling and cultural part of ES.

The result shows that anglers expecting measurable in biomass bene-
fits (ES) from angling account for between 4.5% and 31.5% of anglers’ pop-
ulation depending on the magnitude of desire to keep fish, but more rigor-
ous research is needed to determine the specific behavioral characteristics
of this group. The unaffiliated anglers are generally less likely to prefer
artificial waters and, given their hard-to-define preferences, they may be
the most unpredictable angling users of natural water bodies.

A comparison of behavioral preferences from the two surveys indicated
that the pandemic had no substantial impact on the behavior shift of sur-
veyed anglers.

Biases and future studies

The author is aware that this is a preliminary study that raises the
issue of the heterogeneity of angler ecosystem services more than it solves
it. In future research on this topic, researchers should focus on a more
insightful attempt to divide anglers based on multiple differentiating cri-
teria than the final ES criterion used in this article. For example, it is
known what expectations and preferences for handling fish these groups
have, but we do not know what social and environmental behaviors they
exhibit during angling.



Angling in Cultural and Provisioning Ecosystem Seruvices 433

References

ABUALHAGAG A., VALANSZKI I. 2021. Ouerview analysis of cultural ecosystem services. Mapping
indicators and categories classification. Pol. J. Nat. Sc., 36(3): 333—-358.

ARLINGHAUS R., MEHNER T., CowX I.G. 2002. Reconciling traditional inland fisheries manage-
ment and sustainability in industrialized countries, with emphasis on Europe. Fish Fish.,
3:261-316.

ARLINGHAUS R., COOKE S.J., LYMAN J., POLICANSKY D., SCHWAB A., SuskI C., SUTTON S.G.,
THORSTAD E.B. 2007. Understanding the complexity of catch-and-release in recreational fish-
ing. An integrative synthesis of global knowledge from historical, ethical, social, and biological
perspectives. Rev. Fish. Sci., 15: 75167, https://doi.org/10.1080/10641260601149432.

ARLINGHAUS R., TILLNER R., BORK M. 2015. Explaining participation rates in recreational fishing
across industrialised countries. Fish. Manag. Ecol., 22(1): 45-55.

ARLINGHAUS R., COOKE S.J., SUTTON S.G., DANYLCHUK A.J., POTTS W., FREIRE K.D.M., ALOS J.,
DA SILVA E.T., COwX I.G., VAN ANROOY R. 2016. Recommendations for the future of recreation-
al fisheries to prepare the social-ecological system to cope with change. Fish. Manag. Ecol.,
23(3-4): 177-186.

ARLINGHAUS R., ALOS J., BEARDMORE B., DAEDLOW K., DOROW M., FuJiTANI M., HUHN D.,
HAIDER W., HUNT L.M., JOHNSON B.M., JOHNSTON F., KLEFOTH T., MATSUMARA S., MONK C.,
PAGEL., PoST J.R., RAPP T., RIEPE C., WARD H., WOLTER C. 2017. Understanding and manag-
ing freshwater recreational fisheries as complex adaptive social-ecological systems. Rev. Fish.
Sci. Aquac., 25(1): 1-41.

ARLINGHAUS R., AAs @., ALOS J., ARISMENDI I., BOWER S., CARLE S., CZARKOWSKI T.,
FREIRE M.F.K., HU J., HUNT L.M., LYACH R., KAPUSTA A., SALMI P., SCHWAB A., TSUBOI J.,
TRELLA M., MCPHEE D., POTTS W., WOLOS A., YANG Z.J. 2021. Global participation in and
public attitudes toward recreational fishing: international perspectives and developments. Rev.
Fish. Sci. Aquac., 29(1): 58-95.

BARTHOLOMEW A., BOHNSACK J.A. 2005. A review of catch-and-release angling mortality with
implications for no-take reserves. Rev. Fish Biol. Fish., 15: 129-154.

BERKOWITZ A.D. 2005. An overview of the social norms approach. Changing the culture of college
drinking. A socially situated health communication campaign, 1: 193-214.

Boor S., MISHI S., ANDERSEN O. 2022. Ecosystem services: a systematic review of provisioning and
cultural ecosystem services in estuaries. Sustainability, 14(12): 7252.

BOULANGEAT 1., ALLAIN S., CROUZAT E. GIRARD S., GRANJOU C. POIRIER C., RUAULT J.F.,
PAILLET Y., ARPIN, 1. 2022. From human-nature dualism towards more integration in so-
cio-ecosystems studies. In: Human-nature interactions. Ed. I. Misiune, D. Depellegrin,
L. Egarter Vigl, L. Springer, Cham, Switzerland, pp. 37-51, https://doi.org/10.1007/978-3-031-
01980-7_4.

Bova C.S., HALSE S.J., ASWANI S., POTTS W.M. 2017. Assessing a social norms approach for im-
proving recreational fisheries compliance. Fish. Manag. Ecol., 24(2): 117-125.

BRACKEN L.J., OUGHTON E. 2014. How to make sense of our rivers: using assemblage to under-
stand angling. Wiley Interdiscip. Rev. Water, 1(3): 315-322.

BRADBURN N.M., SUDMAN S., WANSINK B. 2004. Asking questions: the definitive guide to question-
naire design-for market research, political polls, and social and health questionnaires. San
Francisco, CA, USA, Jossey-Bass, p. 446.

BRAITHWAITE V.A., BOULCOTT P. 2007. Pain perception, aversion and fear in fish. Dis. Aquat. Org.,
75(2): 131-138.

BURGIN S. 2017. Indirect consequences of recreational fishing in freshwater ecosystems. An explo-
ration from an australian perspective. Sustainability, 9(2): 1-18, https://doi.org/10.3390/
su9020280.

CICES 2023. Common International Classification of Ecosystem Services Version 5.1 Spread-
sheet, https://cices.eu/resources/, access: 30.01.2023.

COPELAND C., BAKER E., KOEHN J.D., MORRIS S.G., COWX I.G. 2017. Motivations of recreational
Fishers involved in fish habitat management. Fish. Manag. Ecol.,, 24: 82-92, https://
doi.org/10.1111/fme.12204.



434 Emil Andrzej Karpinski

COSTANZA R., D’ARGE R., DE GROOT R., FARBER S., GRASSO M., HANNON B., LIMBURG K., NAEEM S.,
O’NEILL R.V., PARUELO J., RASKIN R.G., SUTTON P., VAN DEN BELT M. 1997. The value of the
world’s ecosystem services and natural capital. Nature, 387(6630): 253—260.

CowXx L.G. 2015. Characterisation of inland fisheries in Europe. Fish. Manag. Ecol., 22(1): 78-87.

DATA STAR 2008. What every researcher should know about statistical significance, http://www.
surveystar.com/startips/significance.pdf, access: 21.01.2023.

DILL W.A. 1993. Inland fisheries of Europe. Rome: FAO, EIFAC Technical Paper. 52, Suppl., p. 281.

DILLMAN D.A. SMYTH J.D. CHRISTIAN L.M. 2014. Internet, phone, mail, and mixed-mode surveys:
the tailored design method, 4th ed.; John Wiley and Sons: Hoboken, NdJ, USA, pp. 528.

DUMIENSKI G., LISOWSKA A., TIUKALO A. 2019. Adaptability of a socio-ecological system. The case
of a polish municipality at risk of flood. Prace Geograficzne, 159: 25—48.

FAO 2012. Recreational fisheries. Rome, FAO. Technical Guidelines for Responsible Fisheries.
No. 13. p. 176.

FEDLER T. 2009. The economic impact of recreational fishing in the Everglades region. The Ever-
glades Foundation, pp. 1-17.

FENICHEL E.P., ABBOTT J.K., HUANG B. 2013. Modelling angler behaviour as a part of the man-
agement system: synthesizing a multi-disciplinary literature. Fish Fish., 14(2): 137-157.

FREEMAN S. EYKELBOSH, A. 2020. COVID-19 and outdoor safety. Considerations for use of outdoor
recreational spaces. National Collaborating Centre for Environmental Health: Vancouver, BC,
Canada, p. 829, https://ncceh.calsites/default/files/COVID-19%200utdoor%20Safety%20-%20
April%2016%202020.pdf, access: 30.01.2023.

FURGALA-SELEZNIOW G., SKRZYPCZAK A., KAJKO A., WISZNIEWSKA K., MAMCARZ, A. 2012. Touris-
tic and recreational use of the shore zone of Ukiel Lake (Olsztyn, Poland). Pol. J. Nat. Sc., 27(1):
41-51.

Gléwny Urzad Statystyczny. 2013. Uczestnictwo Polakéw w sporcie i rekreacji ruchowej w 2012 r.,
https://stat.gov.pl/obszary-tematyczne/kultura-turystyka-sport/sport/uczestnictwo-polakow-
-w-sporcie-i-rekreacji-ruchowej-w-2012-r-,5,1.html, access: 20.01.2023.

Gléwny Urzad Statystyczny. 2022. Maly rocznik statystyczny Polski 2022, https://stat.gov.pl/ob-
szary-tematyczne/roczniki-statystyczne/roczniki-statystyczne/maly-rocznik-statystyczny-pol-
ski-2022,1,24.html, access: 21.01.2023.

GRASMICK H.G., GREEN D.E. 1980. Legal punishment, social disapproval and internalization as
inhibitors of illegal behavior. J. Crim. L. & Criminology, 71: 325.

DE GROOT R.S., WILSON M.A., BOUMANS R.M. 2002. A typology for the classification, description
and valuation of ecosystem functions, goods and services. Ecol. Econ., 41(3): 393-408.

GUPTA N., NAUTIYAL P., BORGOHAIN A., SIVAKUMAR K., MATHUR V.B., CHADWICK, M.A. 2016.
Catch-and-release angling as a management tool for freshwater fish conservation in India.
Oryx, 50(2): 250-256.

HAINES-YOUNG R., POTSCHIN M. 2012. Common International Classification of Ecosystem Ser-
vices. Centre for Environmental Management, University of Nottingham, Nottingham.

HAINES-YOUNG R., POTSCHIN M. 2018. Revision of the common international classification for
ecosystem services (CICES V5. 1): a policy brief. One Ecosystem, 3, e27108.

HERNANDEZ-MORCILLO M., PLIENINGER T., BIELING C. 2013. An empirical review of cultural eco-
system service indicators. Ecol. Indic., 29: 434—444.

HIRONS M., COMBERTI C., DUNFORD R. 2016. Valuing cultural ecosystem services. Annu. Rev.
Environ. Resour., 41(1): 545-574.

Hossu C.A., IoJA 1.C., ONOSE D.A., NITA M.R., PorA A.M., TALABA O., INOSTROZ L. 2019. Ecosys-
tem services appreciation of urban lakes in Romania. Synergies and trade-offs between multi-
ple users. Ecosyst. Serv., 37, 100937.

HUGHES R.M. 2015. Recreational fisheries in the USA: economics, management strategies, and
ecological threats. Fish Sci., 81(1): 1-9.

JOBSTVOGT N., WATSON V., KENTER J.0. 2014. Looking below the surface. The cultural ecosystem
service values of UK marine protected areas (MPAs). Ecosyst. Serv., 10: 97-110.

KARPINSKI E.K. 2017. Legal aspects for recreational fishing practice on inland waters in European
Union on the example of Poland, Finland and Portugal. Master thesis. Department of Tour-
ism, Recreation and Ecology, University of Warmia and Mazury in Olsztyn.



Angling in Cultural and Provisioning Ecosystem Seruvices 435

KARPINSKI E.A., SKRZYPCZAK A. 2019. Rechtliche aspekte des freizeitangelns in Polen und Deutsch-
land. In: Rekultivierung und revitalisierung der bergbaufolgelandschaften in Polen und
Deutschland: Planungs-, Natur und Kulturvoraussetzungen. Eds. M. Cata, J. Schlenstedt,
A. Ostrega. Wydawnictwo AGH, Krakéw, Poland, pp.147-156.

KARPINSKI E.A., SKRZYPCZAK A.R. 2021. Environmental preferences and fish handling practice
among european freshwater anglers with different fishing specialization profiles. Sustainabili-
ty, 13(23): 1-16, https://doi.org/10.3390/su132313167.

KOHL H., 2002. Social and economic value of northern and central Europe. European Anglers’
Alliance, https://www.eaa-europe.org/files/eaal_7935.pdf, access: 21.01.2020.

KoTus J. 2022. The concept of agency in contemporary geographic reflection. Is it a step towards
the narrative of agency of place? Geogr. Pol., 95(2): 121-137.

KULCZYK S., WOZNIAK E., DEREK, M. 2018. Landscape, facilities and visitors. An integrated model
of recreational ecosystem services. Ecosyst. Serv., 31: 491-501.

LAKES 2023. Distribution of natural and artificial lakes, underground and termal waters in Po-
land, http://wlaczpolske.pl/pliczki/352, access: 30.01.2023.

LEWIN W.C., STREHLOW H.V., FERTER K., HYDER K., NIEMAX J., HERRMANN J.P., WELTERSBACH M.S.
2018. Estimating post-release mortality of European sea bass based on experimental angling.
ICES J. Mar. Sci., 75(4): 1483-1495.

LEWIN W.C., WELTERSBACH M.S., FERTER K., HYDER K., MUGERZA E., PRELLEZO R., RADFORD Z.,
ZARAUZ L., STREHLOW H.V. 2019. Potential environmental impacts of recreational fishing on
marine fish stocks and ecosystems. Rev. Fish. Sci. Aquac., 27(3): 287-330.

LIU Y., BAILEY J.L., DAVIDSEN J.G. 2019. Social-cultural ecosystem services of sea trout recreation-
al fishing in Norway. Front. Mar. Sci., 6: 1-13.

MARKS L. 2012. Timing of the Late Vistulian (Weichselian) glacial phases in Poland. Quat. Sci.
Rev., 44: 81-88.

MEYBECK M. 1995. Global distribution of lakes. In: Physics and chemistry of lakes. Eds. A. Lerman,
D.M. Imboden, J.R. Gat. Springer, Berlin, Heidelberg, https://doi.org/10.1007/978-3-642-85132-2_1.

MICHEL M. KAYASSEH, E.S. 2011. The legal situation of animals in Switzerland. Two STEPS for-
ward, one step back-many steps to go. J. Anim. L., 7: 1-42.

MIDWAY S.R., LYNCH A.J., PEOPLES B.K., DANCE M. CAFFEY R. 2021. COVID-19 influences on US
recreational angler behavior. PLoS ONE. 16: e0254652.

MILLER R.L. 2003. Sampling, snowball: accessing hidden and hard-to-reach populations. In:
The AZ of social research: A dictionary of key social science research concepts. Ed. R.L. Miller,
J.D. Brewer, Sage Publications, London, England, pp. 274—280.

MORTON J., ARIZA E., HALLIDAY M., PI1TA C. 2016. Valuing the wild salmon fisheries of Scotland:
the social and political dimensions of management. Mar. Policy, 73: 35—45.

NAVRATIL J. MARTINAT S. KALLABOVA E. 2009. Framework for utilizing angling as a tourism de-
velopment tool in rural areas. Agric. Econ., 55: 508-518.

NEAR J.P., RECHNER P.L. 1993. Cross-cultural variations in predictors of life satisfaction. An his-
torical view of differences among West European countries. Soc. Indic. Res., 29(1): 109-121.
NORMAN G. 2010. Likert scales, levels of measurement and the “laws” of statistics. Adv. Health Sci.

Educ., 15: 625-632.

NUNEZ M.A., LOGARES R. 2012. Black Swans in ecology and evolution. The importance of improb-
able but highly influential events. Ideas in Ecology and Evolution, 5: 16-21.

NYBOER E.A., EMBKE H.S., ROBERTSON A.M., ARLINGHAUS R., BOWER S., BAIGUN C., BEARD D.
COOKE S.J., CowX I.G., KOEHN J.D., LYACH R., MILARDI M., POTTS W., LYNCH A.J. 2022. Over-
turning stereotypes. The fuzzy boundary between recreational and subsistence inland fisheries.
Fish. Fish., 23(6): 1282-1298.

ORGANA A. 2017. The role of recreational fisheries in the sustainable management of marine re-
sources. In: Globefish highlights a quarterly update on world seafood markets, FAO, Rome,
Italy, pp.65—68, http://www.fao.org/3/a-17332e.pdf, access: 30.01.2023.

OSTROM E. 2007. A diagnostic approach for going beyond panaceas. PNAS, 104(39): 156181-15187.

OSTROM E., JANSSEN M.A., ANDERIES J.M. 2007. Going beyond panaceas. PNAS, 104(39):
15176-15178.

PANELLI R. 2010. More-than-human social geographies. Posthuman and other possibilities, Prog.
Hum. Geogr., 34(1): 79-87.



436 Emil Andrzej Karpinski

PARKER C., SCOTT S. GEDDES A. 2019. Snowball sampling. SAGE Res. Methods found, https://dx.
doi.org/10.4135/9781526421036831710.

RADOMSKI P.J., GRANT G.C., JACOBSON P.C., COOK M.F. 2001. Visions for recreational fishing
regulations. Fisheries, 26(5): 7-18.

REDMAN C., GROVE M.J. KUBY L. 2004. Integrating social science into the Long Term Ecological
Research (LTER) network. Social dimensions of ecological change and ecological dimensions of
social change. Ecosystems, 7(2): 161-171.

REYNAUD A., LANZANOVA D. 2017. A global meta-analysis of the value of ecosystem services provid-
ed by lakes. Ecol. Econ., 137: 184-194.

RIEPE C., ARLINGHAUS R. 2014. Explaining anti-angling sentiments in the general population of
Germany: an application of the cognitive hierarchy model. Hum. Dimens. Wildl., 19(4):
371-390.

ROSE J.D., ARLINGHAUS R., COOKE S.dJ., DIGGLES B.K., SAWYNOK W., STEVENS E.D., WYNNE C.D.
2014. Can fish really feel pain? Fish Fish., 15(1): 97-133.

SCHAFFT M., WEGNER B., MEYER N. WOLTER, C., ARLINGHAUS, R. 2021. Ecological impacts of
water-based recreational activities on freshwater ecosystems: a global meta-analysis. Proc.
Royal Soc. B, 288(1959): 20211623.

SCHRAMM H.L., GERARD P.D. 2004. Temporal changes in fishing motivation among fishing club
anglers in the United States. Fisheries Manag. Ecol., 11: 313-321, https:/doi.
org/10.1111/5.1365-2400.2004.00384..x.

SCHROEDER S.A., FULTON D.C., CURRIE L., GOEMAN, T. 2006. He said, she said. Gender and an-
gling specialization, motivations, ethics, and behaviors. Hum. Dimens. Wildl., 11(5): 301-315.

SKRZYPCZAK A.R. KARPINSKI E.A. 2020. New insight into the motivations of anglers and fish re-
lease practices in view of the invasiveness of angling. J. Environ. Manag., 271: 111055.

SKRZYPCZAK A.R., KARPINSKI E.A., JOZEFACKA N.M., PODSTAWSKI R. 2022. Impact of personal
experience of COVID-19 disease on recreational anglers’ attitudes and behaviors. Int. J. Envi-
ron. Res. Public Health., 19(24): 16551.

SNEDDON L.U. 2009. Pain perception in fish. Indicators and endpoints. ILAR J., 50(4): 338-342.

SOBOLEWSKI W, BOROWIAK D., BOROWIAK M., SKOWRON R. 2014. Baza danych jezior Polski i jej
wykorzystanie w badaniach limnologicznych. PICADOR Komunikacja Graficzna s.c., Lublin,
https://kl.ug.edu.pl/download/BDJP.pdf, access: 30.01.2023.

TALEB N.N. 2007. Black swans and the domains of statistics, Am. Stat., 61:3, 198-200.

TAYLOR M. D., SUTHERS .M. 2021. The socio-ecological system of urban fisheries in estuaries. Es-
tuaries Coasts, 44(7): 1744-1751.

TER BRAAK C.J.F., SMILAUER P. 2018. Canoco reference manual and user’s guide. Software for
Ordination (Version 5.10); Microcomputer Power: Ithaca, NY, USA.

TERLUIN L.dJ. 2008. Differences in economic development in rural regions of advanced countries: an
overview and critical analysis of theories. J. Rural Stud., 19(3): 327-344.

TurTS B.L., HOLDEN J., DEMILLE M. 2015. Benefits arising from sustainable use of North Ameri-
ca’s fishery resources. Economic and conservation impacts of recreational angling. Int. J. Envi-
ron. Stud., 72(5): 850-868.

WALLACE K.J. 2007. Classification of ecosystem services. Problems and solutions. Biol. Conserv.,
139(3-4): 235-246.

WARD H.G., ALLEN M.S., CAMP E.V., COLE N., HUNT L.M., MATTHIAS B., POST J.R., WILSON K.,
ARLINGHAUS, R. 2016. Understanding and managing social-ecological feedbacks in spatially
structured recreational fisheries: the overlooked behavioral dimension. Fisheries, 41(9):
524-535.

WINFIELD L.J. 2016. Recreational fisheries in the UK. Natural capital, ecosystem services, threats,
and management. Fish. Sci., 82(2): 203-212.

VEHOVAR V., TOEPOEL V., STEINMETZ S. 2016. Non-probability sampling. In: The sage handbook
of survey methodology. Ed. C. Wolf, D. Joye, T.W. Smith, Y. Fu. Sage Publications, London,
England, pp. 328-345.

VOLENEC Z.M., ABRAHAM J.0., BECKER A.D., DOBSON A.P. 2021. Public parks and the pandemic.
How park usage has been affected by COVID-19 policies. PloS one, 16(5): e0251799.



Angling in Cultural and Provisioning Ecosystem Seruvices 437

Appendix 1

Table 1.1
The full survey questionnaire
Question | Options MoE*
I. Sociodemographic, economic, and engagement in angling [%]
Age 1.1-2.7
Income (per month) 1.3-2.7
Place of residence (in thousands 2995
of inhabitants) -
How long have you been angling for?
. 1.8-2.4
(in years)
How often do you fish? (days in a year) 1.5-2.6
How much money do you spend on your type in the correct kv:()l:)lvtleez;cc:rdmg to your best
hobby (equipment expenses, licenses, travel, g 1.1-2.4
etc.) per year (in Euro)?
What is the distance you travel to your 9.3-9.7
most visited fishing spot? (in kilometers)? o
Name of the municipality or district where
you live
What is the name of your favorite B
fishing spot?
Gender male female - 1.4
Education primary secondary higher 2.0-2.7
What is your marital status? married not married partnership 2.1-2.7
What is your employment status employed unemployed - 2.3
Are you a member of an angling organiza-
tion/association? yes no B 21
II. Perceptions and behaviors towards angling**
I release c‘augh.t {'ish.ac.cordmg to the 1 9 3 4 5 1.3-9.7
no-kill’ principle
The poss1b11}ty. of keeping each caught fish 1 9 3 4 5 15-9.7
1s important to me
I prefer to fish in lakes 1 2 3 4 5 1.3-2.7
I prefer to fish in rivers and streams 1 2 3 4 5 1.8-2.7
I prefer to fish in artificial water bodies
(e.g., ponds, artificial lakes, etc.) 1 2 3 4 5 1.6-2.6
I fish alone 1 2 3 4 5 1.9-2.5
I fish with my family 1 2 3 4 5 1.9-2.5
I fish with my friends 1 2 3 4 5 1.8-2.5

* MoE — margin of sampling error [%] at 95% confidence interval calculated for the distinguished groups (see
Table 3). MoE for Likert scale questions was calculated for every option from 1 to 5.

** If you do not agree with the statement, please circle “1” (Strongly disagree) or “2” (Disagree). If you agree
with the statement, please circle “5” (Strongly agree) or “4” (Agree). If you do not have an opinion on a given
topic or it is difficult to determine it, then please circle “3” (I have no opinion — neutral).
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Appendix 2

The surveyed anglers — location of the communities of origin
and favorite fishing grounds
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Fig. 2.1. Location of the communities of origin of the surveyed anglers (N = 685)
Source: own elaboration based on Google My Maps (Maps data: ©2023 GeoBasis-DE/BKG
(©2009), Google, Inst. Geogr. National)

Wyspy.
Gwvecd Norwegia Q=
° Siakhal a
(=] © Estonia
" Lotwa
Danla, Litwa
Wiclka
Brytania
Man v
. ;
Irlandia Bialorus
aitmingham Amsterdar
o Holandia
e ey
Belgia it
Luksemburg et
L krais
i Stowacja Ukroins
Austria ; Moldawia
Francja Sawajcaria Wegry Kisy
Slowenia (e
Chorwacls
Monako! FEGD
Wochy Caamagira LT
Andora. Bulgaria
[» e Macedonin
; Pélnocna 5
i
Partugalia Hiszpania " S - Gregja

Fig. 2.2. Location of the favorite fishing grounds of the surveyed anglers (IV = 680)
Source: own elaboration based on Google My Maps (Maps data: ©2023 GeoBasis-DE/BKG
(©2009), Google, Inst. Geogr. National)



Angling in Cultural and Provisioning Ecosystem Seruvices 439

Appendix 3

Tree graph for different ES grups (15t node)

Num. of non-terminal nodes: 1, Num. of terminal nodes: 2

Model: C&RT
N = 1292 cultural
= provisioning
= mixed
|_|| —
| am affiliated in angling association/club
[ : |
NO YES
| |
N = 247 N = 1045
o | —1

Fig. 3.1. Results of interaction tree pre-analysis for all distinguished ES preferred use groups
(only 15t node)

Appendix 4

Supplementary Table for Figure 6

Table 4.1
Response of environmental and sociological preferences of anglers with different kinds
of ecosystem services and various association statuses to NMDS 1 and NMDS 2

Anglers’ characteristics NMDS 1 NMDS 2
LAKE, preference for fishing in a lake -0.1711 0.3335
RIVER, preference for fishing in rivers and streams -0.9842 -0.1407
ARTIF_WRB, preference for fishing in artificial ponds -0.2487 -0.4752
ALONE_F, preference for fishing alone -0.3169 0.5747
FAMILY_F, preference for fishing with family -0.8473 0.2324
FRIEND_F, preference for fishing with a friend -0.1294 -0.9796
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Appendix 5

Supplementary Table for Figure 7

Summary statistics for RDA of anglers’ environmental and sociological preferences

Table 5.1

with different kinds of ecosystem services and various association status (response data)

versus demographic-economic factors (explanatory variables, VIF* < 10)

Axes 1 2 3 4 Vi(i);ilce
Eigenvalues: 0.6340 0.1780 0.0226 0.0037 1.000
Pseudo-canonical correlation 0.9766 | 0.9990 | 0.8293 0.7257 -
Cumulative percentage variance
of response data: | 63.40 81.20 83.46 83.84 -
of fitted response data: | 75.62 96.86 99.56 100.00 -
Sum of all eigenvalues 1.0000
Sum of all canonical eigenvalues 0.8384

* yariance inflation factor

Appendix 6

Supplementary Table for Figure 8

Table 6.1

Summary statistics for redundancy analysis of environmental and sociological preferences
among anglers with different kinds of ecosystem services and various association status

(response data) versus engagement indices (explanatory variables, VIF* < 10)

Axes 1 2 3 4 vi?;fce
Eigenvalues: 0.5668 0.1651 0.1237 0.0080 1.000
Pseudo-canonical correlation 0.9229 0.9560 | 0.9949 0.6877 -
Cumulative percentage variance

of response data: | 56.68 73.18 85.55 86.36 -

of fitted response data: | 65.63 84.74 99.07 100.00 -
Sum of all eigenvalues - 1.0000
Sum of all canonical eigenvalues - 0.8636

* yariance inflation factor
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