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Cilem prace je zmapovat poptavku po ekosystémovych sluZbéch lesa ve vybranych uzemich a na zakladé
komparace vysledki najit rozdily ve vnimani lesa, a s tim souvisejici poptavkou po lesnich ekosystémo-
vych sluzbach. Podkladem pro analyzu a syntézu bude soubor komentovanych ¢lank, které se zaméfi na
problematiku ekosystémovych sluzeb lesa. V ramci prace bude probihat sbér primarnich dat v dotazniko-
vych Setfenich ve vybranych Uzemich Ceské republiky a Cinské lidové republiky, sekunddrni data budou
zpracovana v resersi odborné literatury. Ze syntézy poznatku z diléich ¢asti prace bude vytvoreno komplex-
ni zmapovani problematiky lesnich ekosystémovych sluieb, které prohloubi pochopeni kulturnich rozdild
a jejich vliv na poptavku po ekosystémovych sluzbach lesa. Vytvorené navrhy budou podporovat zvyseni
spokojenosti uZivatell lesa a zaroven budou identifikovany prileZitosti pro vlastniky lesd. Vystup prace bu-
de pfinosnym v regulaci rovnovahy poptavky po ekosystémovych sluZbéach a nalezeni rovnovahy pro trvale
udriitelné vyuzivani lesd.

Metodika

Metodické ¢lenéni prace:

- v Uvodni ¢asti prace bude zpracovan literarni prehled pojednavajici o lesnich ekosystémaovych sluzbéch.
Podkladem bude odborna literatura, odborné védecké publikace a politické dokumenty zamérené na les-
nictvi.

- diléi ¢ast sbéru dat pro analyzu bude realizovana pomoci kvantitativniho dotaznikového Setfeni zamére-
ného na vnimani a poptavku po ekosystémovych sluzbach lesa u Siroké vefejnosti ve vybranych Uzemich
v Ceské republice a v Cinské lidové republice. Primarni data budou zpracovana pomoci statistickych metod
volenych s ohledem na podobu vstupnich dat. Vysledkem budou nasledujici zjisténi:

- frekvence navstév lesa a motivy k navitévé lesa v Ceské republice
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- postoje respondentl dotaznikového Setfeni v Ceské republice a Cinské lidové republice k ekosystémovym
sluzbam lesa, o¢ekavani navitévnik( lesa ve vztahu k vybranym prvkiim v lese, ochota zapojeni se do aktivit
souvisejicich s lesnim hospodafstvim a postoje k vizualni podobé lesa.

- sekundarni data v diléi éasti prace pojednavajici o zakotveni lesnich kulturnich sluzeb v politickych ev-
ropskych dokumentech budou ziskana v prvni fazi z literarni reserSe databaze Scopus za pomoci vyctu
definovanych slovnich spojeni. Ve druhé fazi bude provedena reserse lesnickych politickych dokumentl
vybranych evropskych zemi. Sekundarni data ze viech zkoumanych evropskych zemi budou syntetizovana
a komparovana.

- Zjisténé poznatky ze viech diléich éasti budou komparovany a zavérem syntetizovany.
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Abstrakt

Lesni ekosystémy poskytuji spolecnosti Sirokou Skélu sluzeb a produktii, ze kterych
spolecnost profituje v mnoha smérech (ekonomicky, socialni, zdravotni, materialni). Tyto piinosy
se souhrnné nazyvaji ekosystémové sluzby. Disertacni prace je souborem 4 odbornych studii
pojednavajicich komplexné o ekosystémovych sluzbach lesa a poptavkou po nich s mezinarodnim
piesahem. Pfinasi uceleny piehled o vyznamnosti ekosystémovych suzeb lesa z pohledu

vefejnosti.

Studie Sodkova et al., (2020) se zabyva poptavkou po ekosystémovych sluzbach lesa
vramci Ceské Republiky. Primarni data byla ziskana metodou sociokulturniho hodnoceni
pocitacové podporovaného webového dotazovani (CAWI). Nejoblibengjsi aktivitou navstévnikl

lesa je chozeni na prochazky predevsim béhem vikendu.

Rozsitujici studie Purwestri et al., (2020) podtrhuje vyznamnost produkéni ekosystémové
sluzby tedy sbéru nedievnich lesnich produkti. Primarni data byla ziskdna metodou
sociokulturniho hodnoceni ekosystémovych sluzeb pocitacové podporovaného webového
dotazovani (CAWI). V Ceské Republice jsou navitévniky lesa nejvice sbirany houby

a bobuloviny, naopak nejmén¢ byliny.

Publikace (Hochmalova et al., 2021) zkouma miru implementace kulturnich ekosystémovych
sluzeb do vybranych lesnickych politickych dokumentl ve stfedni Evrop€. Na narodni Grovni
chybi smérnice pro kulturni sluzby a jejich zakotveni v politickych dokumentech. Na zakladé
zaveéra studie jsou vyzvani politicti Cinitelé k zaclenéni celého spektra ekosystémovych sluzeb do

politickych dokumentt.

Studie Hochmalova et al., (2022) je zamétena na poptavku po ekosystémovych sluzbach lesa
s mezinarodnim presahem. Sociokulturni Setfeni skrze dotaznikové Setfeni a hodnoceni fotografii
porovnava mezikulturni rozdily v poptavce po ekosystémovych sluzbach lesa v Ceské republice
a Cinské lidové republice. Geografické a kulturni faktory maji na poptavku vyznamny vliv.

Regulacni sluzby maji z pohledu dotazovanych nejvétsi vahu v obou zkoumanych zemich.

Ptedlozena prace je vyznamnym zdrojem informaci pfi rozhodovacich procesech vlastnikti

lesti v ramci lesniho hospodaistvi a planovani predevSim v ohledu inovaci a investic do lesni



rekreace. Vysledky pfispivaji ke zvySeni konkurenceschopnosti lesnického odvétvi a piinasi
podklad pro tvorbu komunikacni strategie vici vefejnosti. Stejné tak piindsi nova zjiSténi
o zakotveni ekosystémovych sluzeb v politickych dokumentech. Mezikulturni srovnani
ekosystémovych sluzeb ptinasi unikatni zjisténi, a diky zvolené metodice je mozné provést Setieni

v dalSich zemich.

Kli¢ova slova:

lesni rekreace, lesnicka politika, navstévnost lesa, kulturni sluzby lesa, mezikulturni porovnani



Abstract

Forest ecosystems provide society with a wide range of services and products.
Society benefits from them in many ways (economic, social, health, material, etc.). These benefits
are called ecosystem services. The presented doctoral dissertation is a compilation thesis of
published articles. Published journal articles tackle forest ecosystem services
comprehensively and the demand for them in an international context. Thesis provides a

comprehensive public opinion overview of the importance of forest ecosystem services.

The study by Sodkova et al. (2020) deals with the demand for forest ecosystem services
within the Czech Republic. Primary data were collected in the sociocultural assessment by the
computer-assisted web-based interviewing method (CAWI). The most popular activity of forest

visitors is going for walks, especially during weekends.

An extended study by Purwestri et al. (2020) highlighted the importance of production
ecosystem services, 1.e., the collection of non-timber forest products. Primary data were collected
in the sociocultural assessment by the CAWI method. Visitors to the Czech forests collected

mostly mushrooms and berries, on the contrary, herbs were the least gathered commodities.

The following study by Hochmalova et al. 2021 investigated the degree of implementation
of cultural ecosystem services in forestry policy documents in Central Europe. At the national
level, there is a lack of guidelines for cultural services and their anchoring in political documents.
Based on the study conclusions, policymakers are called to implement the entire spectrum

of ecosystem services in policy documents.

Hochmalova et al. (2022) focused on the demand for forest ecosystem services within
an international comparison. The sociocultural questionnaire survey and photo evaluation compare
cross-cultural differences in the demand for forest ecosystem services in the Czech Republic and
the People's Republic of China. Geographical and cultural factors have a significant effect on

demand. Regulatory services have the utmost weight in both countries.

The presented dissertation thesis is an essential source of information in the decision-

making processes of forest owners within forest management and planning, especially in terms



of innovations and investments in forest recreation. The results increase the forestry sector's
competitiveness and provide a basis for creating an effective communication strategy. It also
brings new findings about the lack of anchoring ecosystem services in political documents. The
cross-cultural comparison of ecosystem services has shown exceptional results, and the chosen

methodology enables conducting the investigations in other countries.

Keywords:

forest recreation, forestry policy, forest attendance, forest cultural services,

intercultural comparison
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1 Uvod

Les poskytuje mnoho produkti a sluzeb, které maji pfimy i nepiimy vliv na lidsky
blahobyt. Nicméné priimyslovy rozvoj spole¢né s nepfetrzitym ristem a svétovou expanzi lidské
populace v poslednich 100 letech zptsobil rozséhlou degradaci ptirodnich ekosystému. Ackoliv
roste mira znalosti o lesnich ekosystémech, na jejich udrzitelné vyuzivani to bohuzel nema vliv.
Stejné¢ tak v poslednich letech spolecnost nedoceniuje v dostatené mife environmentalni,
ekonomickou a spolecenskou hodnotu poskytovanou ptirodou a neuvédomuje si, jak vyznamny
dopad ma tento nezdjem na pfirodni ekosystémy. Z toho plynou opravnéné obavy o vycerpani
ptirodnich zdrojii a o schopnost ekosystémi v budoucnu poskytovat ekosystémové sluzby (ES)
a produkty, které ¢lovéku zlepsuji kvalitu Zivota. Clovék je nedilnou soucasti lesniho ekosystému,
také je iniciatorem jeho zmén, a predev§im hlavnim konzumentem vyhod z néj vychazejicich.
Tento ptistup se zacal objevovat zhruba pred 50 lety. Klicovym pro rozvoj tohoto pfistupu bylo
vydani miléniového hodnoceni stavu ekosystémi v roce 2003, které potvrdilo, Ze dochazi
k nevratnému a rychlému poskozovani svétovych ekosystémt. Zaroven také zdtraznilo vliv téchto

zmén na lidsky blahobyt.

Rostouci Zivotni uroven obyvatel spole¢né s rozvojem spolecnosti vytvari nové lidské potieby
a tim padem ovlivituje 1 poptavku po ekosystémovych sluzbach lesa. Se vzristajicim zajmem
o traveni volného Casu v piirod¢ a hledani novych zptsobu vyuziti lesa vytvari na lesni ekosystém
studovat hranice vyuzivani pfirody a snazit se nalézt cesty k udrzitelnému vyuzivani tohoto
cenného zdroje. Mapovani poptavky po ekosystémovych sluzbéch lesa je uzitecnym nastrojem pro
ziskani zékladnich informaci o sile a zaméfeni poptavky a zaroven slouzi pro zjisténi prostorového
nesouladu mezi nabidkou a poptavkou. Také poskytuje prehled o tom, zda poptavka nepievysuje
nabidku a zdali nedochazi k nadmérnému pretézovani nékterych ekosystémovych sluzeb.
Poptavku ovliviiuje fada faktor dynamickych v Case 1 misté, proto se prace zaméiuje na vice
lokalit v CR, ale i v zahraniéi. Zji§téni plynouci z mapovani poptavky po ES jsou cennym
nastrojem pro podporu rozhodovacich, komunikacnich a planovacich procest ve vSech dilezitych

smérech lesnického hospodateni. Pro zachovani lesnich ekosystémt a zlepSovani jejich stavu je



nutné védet, jak nakladat s ptirodnimi zdroji a jak pii rozhodovani spravovat zajmy jednotlivych
dotéenych stran. Analyza poptavky po ES muze byt dilezitym informacnim zakladem jak pro

ochranafiské ucely, tak i pro vyvoj marketingovych strategii vlastniki lesa.



2 Cile prace

Cilem prace je zmapovat poptavku po ekosystémovych sluzbach lesa ve vybranych tizemich.
Na zéklad¢ komparace vysledki poté nalézt rozdily ve vnimani lesa, a s tim souvisejici poptavkou
po lesnich ekosystémovych sluzbach. V ramci prace bude probihat sbér primarnich dat
v dotaznikovych Setienich ve vybranych tuzemich Ceské republiky a Cinské lidové republiky,
sekundarni data budou zpracovana v resersi odborné literatury. Syntéza poznatkt dil¢ich ¢asti bude
pouzita pro komplexni zmapovani problematiky lesnich sluzeb. Tato analyza napomtize
k hlubsimu pochopeni vztahu mezi kulturnimi rozdily a poptavkou po ekosystémovych sluzbach.
Dil¢im cilem je vytvofit navrh pro zvyseni spokojenosti uzivatell lesa a identifikovat ptileZitosti
pro vlastniky lest. Dal§im dil¢im cilem je poskytnout vlastnikiim lesa informacéni zaklad pro
tvorbu komunikacni strategie vlastnik lesa vic¢i vefejnosti. Vystup prace piinese zjisténi pro
podporu regulace rovnovahy poptavky po ekosystémovych sluzbach a nalezeni rovnovahy pro

trvale udrzitelné vyuzivani lest.



3 Rozbor problematiky

3.1 Vymezeni pojmu lesni ekosystém
3.1.1 Les jako ekosystém

Samotny lesni ekosystém je komplexnim ekologickym systémem v krajin€, kde pievlada;ji
stromy a jeho soucasti jsou Zivé organismy (spoleCenstvi rostlin, zvifat, mikroorganismil), které
na sebe vzajemné pusobi a jsou ovliviiovany okolnim prostiedim (pida, podnebi). Lesni
ekosystém nelze vzhledem k jeho slozitosti chapat z pohleda jednotlivych prvki, ale je nezbytné
akceptovat les komplexné jako soubor vSech procesti probihajicich mezi nimi (Hammish

Kimmins, 2003)

Svétovy lesni ekosystém je z pohledu rozmanitosti zivota nejbohatSim suchozemskym
ekosystémem na Zemi, Zije zde 80 % obojzivelnikl, 75 % ptaki a 68 % savcl. Lesy reguluji klima,
stabilizuji pidu a podili se na kolobé¢hu vody, jsou také zdrojem potravy, surovin a 1éCiv.
Zachovani lest a Setrné hospodaieni, by tak mélo byt pro spolecnost klicové, nicméné nékteré
lidské aktivity v posledni dobé vedou k odlesiiovani a poskozovani lesnich ekosystémii (FAO and
UNEP, 2020). Biologicka rozmanitost lesnich ekosystémi je nezbytnd pro zachovani Sirokého
spektra ekosystémovych sluzeb pfispivajicich k lidskému blahobytu (Millennium Ecosystem

Assessment, 2005; van der Plas et al., 2016).

V CR existuje i pravni definice ekosystému. Je ukotvena v zakoné &. 17/1992 Sb.
O zivotnim prostiedi, kde je ekosystém definovan jako ,,funk¢ni soustava zivych a nezivych slozek
zivotniho prostfedi jez jsou navziajem spojeny vyménou latek, tokem energie a preddvanim
informaci a které se vzajemné ovliviluji a vyvijeji v uréitém prostoru a ¢ase* (Zakon o zivotnim

prostiedi, 1991).

3.1.2 Udrzitelnost a multifunk¢ni lesnictvi

Myslenka udrZzitelnosti se datuje do dob rané¢ho novovéku. Hospodateni v lese udrzitelnym

zpusobem a samotny termin udrzitelnost (v origindle ,,Nachhaltigkeit) bylo zminéno poprvé



v knize Hannse Carl von Carlovitze ,,Sylvicultura oeconomica, oder hauBwirthliche Nachricht und
NaturmifBige Anwei-sung zur wilden Baum-Zucht* (1713). Ke konceptu udrzitelnosti ho dovedlo
jeho ptisobeni v ufednické roli u lesnich majetkti a doli na stfibro. Diky dolovani stfibra dochézelo
ke znacné spotiebé dievni hmoty v dolech, zarovei vSak nebyly opétovné vysazovany nové stromy
(von Carlowitz & Klaus, 2000). Tento termin se v lesnictvi ukotvil a dnes ma piesah do veskerého
lidského nakladéni s pfirodnimi zdroji. V Ceskych zemich potieba udrzitelnosti vyvstala spolecné
s narustajici poptavkou po dievni hmot¢ a nedostate¢nou obnovou lesa, prvnim dokumentem
upravujicim tézbu v lese a vyuzivani lesa byl lesni fad vydany Marii Terezii v roce 1754 (Nozicka,
1957). Novodobé pojeti udrzitelnosti bylo zakotveno v roce 1987 Svétovym vyborem pro zZivotni
prostiedi a rozvoj Spojenych narodi v tzv. ,,Brundtland report” o budoucim vyvoji nasi planety:
,Udrzitelny rozvoj uspokojuje potieby soucasné generace, aniz by omezoval potfeby budoucich
generaci” (World Commision on Environment and Development, 1987). Pfiroda ovSem funguje
na vlastnich zakonech, je nutné mit na paméti, Zze udrzitelnost je v tomto ohledu definovéna
clovékem a ne pirirodou. Béhem evoluce dochéazelo v prirodé Casto k procesim, které nevedly
k udrzitelnosti napt. vymirani druhti. Udrzitelnost je tak pfedev§im principem chranicim lidskou

spolecnost pied kolapsem (Benz et al., 2020).

Obecnym cilem lesniho hospodaistvi byla v historii pfedev§im maximalizace zisku
prostiednictvim produkéni sluzby v podobé tézby dievni hmoty pro primyslova odvétvi
(Puettmann et al., 2015). Tim byla upozadovana vyznamnost ostatnich sluzeb lesa. Zaroven
v poslednich desetiletich vzrostla poptavka po rozmanitych ES a krajinné tvorbé, to dalo za vznik
novym hospodaiskym konceptim zdiraznujicim dualezitost vSech ES (Angelstam et al., 2013;
Plieninger et al., 2020). Udrzitelné hospodaieni se tak v dneSni dob¢ prolina s multifunkéni ulohou
lesa. Multifunkéni vyuzivani lestt ma za cil zajistit vyuzivani sluzeb lesa dle poptavky, tak aby
odpovidali sou¢asnym pottebam spolecnosti a zdroven zajistit dlouhodobou Zivotaschopnost lesa,
aby byl schopen veskeré poptavané sluzby a produkty zajistovat. V dneSni dob¢ jde tak predevSim
o nastaveni lesniho hospodaieni takovym zplisobem, aby pfi produkci a tézbé dievni hmoty byly
zaroven chranény a zlepSovany ostatni sluzby lesniho ekosystému. Dle Parviainen et al., (2010) je
multifunkéni hospodafstvi planované vyuzivani lesnich zdroji k uspokojovani lidskych potieb na
trvale udrzitelném principu, kdy vSechen materialni 1 nemateridlni uzitek ziskavany z lesa
spolecnosti je co nejveétsi. Lesy poskytuji mnoho sluzeb, které se nepromitaji do cen dievénych

i nedfevénych produkti na trhu. Je potieba vycislit celkovou hodnotu lest, jejich sluzeb a vytvofit



a pouzivat nastroje ke kompenzaci sluzeb a zbozi, které na trhu nejsou uvedeny (European

Comission, 2006).

Udrzitelnost je tak v lesnictvi pojmem uz Ctyfi stoleti. V dneSni podobé se prolina do
politickych strategii Evropské Unie (EU), ale i do lesnickych politik jednotlivych ¢lenskych stati.
Nova Lesni strategie EU do roku 2030 ma za cil zajisténi multifunkc¢nosti lest. Tato strategie je
rovnéz zakotvena v dokumentu Zelena dohoda pro Evropu (European Comission, Directorate-
General for Communication, 2021) a ve Strategii v oblasti biologické rozmanitosti do roku 2030
(European Comission, 2021a, 2021b; European Commission, 2019). Stejné tak je zacileni na
podporu multifunkéniho lesnictvi i ve Strategii Ministerstva Zemd&délstvi Ceské Republiky
s vyhledem do roku 2030, které ve svych cilech prolind hospodafeni udrzitelnym zplisobem
spolecné se zajisténim multifunkéni Glohy lest tak, aby nedochazelo ke zhorSovani stavu lest
(MZe, 2016). VSechny tyto dokumenty maji spole¢ny zajem na ochrané piirody, zastaveni

degradace nejen lesniho ekosystému, a predev§im na zmirnéni klimatické krize.

Graf 1: Schéma politickych dokumentii se zacilenim na lesnickou udrZitelnost a multifunkcni ulohu
lesu.



Dal§im strategickym dokumentem pro uplatiiovani trvale udrzitelného hospodateni
v lesich je Narodni lesnicky program (NLP). NLP je dokument vychazejici z Ministerské
konference o ochrané lesti v Evropé€. Jedna se o strategicky dokument implementovany do narodni
lesnické politiky, ktery zaroven podporuje i Akéni plan pro lesy a lesnictvi Evropské unie
(Ministerstvo zemédélstvi, 2008). V Ceské republice byl vydan NLP I (2003) a navazujici NLP II,
ktery obsahuje strategické cile pro obdobi 2007 az 2013. AvsSak fada cili je v dokumentu stéle

aktualnich.

Funkce lesa se v NLP déli do tfech pilifti a jsou chapany jako soucast lesniho hospodarent,
které se podili na rozvoji venkova a vyuzivani krajiny. D¢li se na funkce ekonomické, ekologické
a socialni, jejich vyuzivani vychazi z principu trvale udrzitelného rozvoje. Ekologicky pilif
obsahuje kli¢ové cile, které vedou k udrzeni a zlepSovani biologické rozmanitosti, integrity, zdravi
a odolnosti lesnich ekosystémul. Mezi cili, které maji vést ke zlepSeni zdravotniho stavu a ochrany
lesa je uvedeno opatieni, navrhujici zavadéni a rozvoj inovacnich nastrojli v oblasti sluzeb, které
souviseji s vodou poskytovanou lesy. Jako tyto nastroje jsou v dokumentu zminény napiiklad
platby za ekosystémové sluzby (PES). Strategickym cilem ekonomickych funkci lesa je
dlouhodobé zlepSovat konkurenceschopnost lesniho hospodaistvi a podporovat vEétsi vyuzivani
vyrobkil, zbozi a sluzeb z lesa spolecnosti. Socidlni funkce maji za cil ptispivat ke kvalité zivota
spolecnosti udrzovanim a zlepSovanim socialnich a kulturnich aspekt lesa a lesnictvi. Pohled na
lesy se spole¢né s vyvojem spolecnosti méni, tim Ze dochézi k urbanizaci obyvatel do velkych
meést, ziskdvaji lesy dilezitou roli v napliiovani rekreacni funkce. Podceniovana je role lesa ve
venkovském prostoru, kde je zna¢ny potencial pro rozvoj sluzeb a zvySeni zaméstnanosti obyvatel
v lesnim hospodafstvi. Ustanoveni v NLP jsou platformou pro narodni lesnickou politiku, jsou
vSak pouze doporucujici a vychazi z Lesnické strategie pro EU (1999), ve které je zdiraznéna

dilezitost podpory trvale udrzitelného hospodaieni a multifunk¢énost lesniho hospodaistvi.

3.2 Netrzni produkce a vyznam lesi a lesniho hospodarstvi pro verejnost

Priimyslova revoluce spolu s urbanizaci zépadniho svéta v 19. — 20. stoleti byla zasadnim

zlomem pro ekologii. Pfinesla vyznamnou socialné-ekonomickou a politickou zménu



s dramatickymi dopady na zivotni prostiedi (Mokyr, 2003). Les byl tradi¢n¢ vniman piedevsim
z hlediska finan¢nich pfinosti z riznorodého vyuzivani lesniho ekosystému lidmi. Toto vnimani
se postupem casu ovSem projevilo z pohledu rozvoje venkova jako nedostacujici. Kromé
finan¢nich piinosi je potieba zohlednit socialné-ekologické aspekty diilezité pro kvalitu Zivota lidi
a ekonomiku v regionu. Hodnotu lesa a uzitkli z n¢j si ¢asto lidé¢ uvédomu;ji az kdyz o ni ptichazeji.
V posledni dobé¢ se kulturni a hospodaisko-politicky rozvoj promitl také do vnimani lesniho
hospodafstvi a potieb lidi na vyuzivani lesa. Pro napliovéni téchto potfeb je nutné piistupovat
k fizeni a vniméni lesa komplexné&ji v Sir§Sim venkovsko-méstském a celosvétovém kontextu

(Schneider, 2016).

V Ceské republice se les d&li do nékolika vyznamnych lesnich ekosystémil. Mezi nejéetnéjsi
Vyznamnou skupinu tvoii také porosty s neptivodnimi dfevinami a dalsi prechodna spolecenstva
(Schneider, 2016). Zivotni prostiedi a ochrana piirody je ¢eskou vefejnosti povazovana za velmi
dilezitou (94 %) a Cas straveny venku v piirodé je béznou aktivitou v Zivoté obyvatel Ceské
republiky. Cesi dokonce b&hem svych dovolenych do piirody vyrazZeji vice nez obyvatelé jinych
statu Evropské unie. VéEtSina Ceské populace si mysli, Ze stav lest je Spatny (usychdni dievin,
Sktidci, neptirozend skladba porostu, poskozeni piidy), za vazny problém jej dokonce povazuje
81 % Cechii. Reseni a podporu ochrany lesa vyzaduji pfedeviim od statu pomoci politickych
opatfeni, vlastni angazovanost obyvatel je daleko nizsi. Vliv Zivotniho prostiedi na kvalitu Zivota
se svou dileZitosti u obyvatel CR fadi hned za ekonomickymi a socialnimi faktory (Krajhanzl
et al., 2018). Podle autorti Siak a Pulkrab, (2009) je dlouhodoba priméma Groven navitévnosti
lesa 20 navstév za rok na osobu. Zkoumané oblasti navstévnosti v§ak mohou byt ovlivnény
a vyznamné diferenciovany piedev§im diky rekreacnimu vyuziti béhem zimni a letni sezény
(Sadecky et al., 2014). NejvyznamnéjSimi ditvody k navstéve lesa jsou rekreace, odpocinek
a estetika, nejméné pak lidé navstévuji les kvili sbéru paliva (Pospisilova, 2012; Sadecky et al.,
2014). V posledni dobé se 1idé v lesich vénuji i sportu, a to zejména cykloturistice, pro kterou se
v lesich vytvareji specialni jednostopé stezky urCené hlavné pro cyklisty tzv. singletreky

(Schneider, 2016)

V lesnim zékonég v Casti tykajici se obecného uzivani lesu je oSetfen volny vstup do lesa.

V Ceské republice ma pravo na volny vstup do lesa kazdy ob&an, toto pravo je oznatovano jako



obecné uzivani lesii vefejnosti a plati ve vSech lesich bez ohledu na vlastnictvi kromé lesii urc¢enych
pro obranu statu a lesy v ndrodnich parcich a jinych chranénych oblastech a ochrannych pasmech.
Omezeni vztahujici se ke vstupu se tidi dle zvlastnich piedpist. Sbirani lesnich plodu k vlastnimu
uzitku zékon bliZze nespecifikuje, neni ani konkretizovéano, zda se jedna o houby a jaké mnozstvi
mtize z lesa jedinec pro svou potiebu odnést. Pokud neni vylozené¢ prokazano nebo sbératel
neptizna, ze sbér probihd pro komerc¢ni ucely, je toto jednani nepostizitelné. Uplatnéni postihu za
komer¢ni sbér v praxi v§ak neni bézné, na trh by se plodiny jinak nedostaly. Navic v zakoné neni
ustanoveni, které by povolovalo sankcionovat porusovani zédkazu sbéru ke komerc¢nim uceliim,
toto chovani porusujici ustanoveni 1ze vSak chéapat jako prestupek proti statni sprave a na zaklade

tohoto porusSeni 1ze sankce stanovit (Drobnik & Dvotak, 2010).

Predstavuje nebo nepredstavuje
podle vaseho nazoru Spatny stav
lesi* v ramci CR zavainy problém?’

Podporujete ¢i nepodporujete,
aby cesky stat aktivné resil
Spatny stav lesi*?*

takanitak

ne

*nepfirozend skladba druhi stromd,
schnuti a jiné nemod, napadeni
parazitem nebo poSkozenf lesni pidy

Obrazek 1.: Vztah ceské verejnosti k prirodé a Zivotnimu prostredi (Krajhanzl et al., 2018).



3.3 Funkce lesa a ekosystémové sluzby lesa

3.3.1 Pojeti a charakteristika funkce lesa

Funkce vznikaji vzdjemnym pisobenim energo-materialnich a informacnich prvkd, které
se navzdjem ovliviluji. Nejen uvnitf lesniho ekosystému, ale i na Grovni nejbliz§iho okoli
(Schneider, 2016). V okolni interakci je také dilezitou funkci lest uklddani uhliku, téma
sekvestrace uhliku je pfedmétem studie mnoha autorti (Heimann & Reichstein, 2008; Jackson et
al., 2008). Lesni ekosystémy maji stejné tak vliv i na okolni teplotu a mnozstvi spadlych srazek
(Jackson et al., 2008; Schwaiger & Bird, 2010). Utelem funkei lesniho ekosystému neni primarné
védomé napliovat pozadavky a potteby populace. Lesy a jejich funkce jsou nenahraditelnym
zdrojem piinost pro lidskou spolecnost a ta je svou existenci a vyuzivanim at’ uz ptimo (lesni
hospodaieni) nebo nepfimo (ptisobeni okoli) ovliviiuje (Schneider, 2016). Usili, které bylo za
posledni desetileti vynalozeno v oblasti hodnoceni mimoprodukénich funkci lesa, vedlo ke vzniku
mnoha koncepci riznych autort. Piistup zahrani¢nich i ceskych autorii k ti¢elovému ¢lenéni funkci
a jejich vymezeni v mezinarodnich dokumentech je nejednotny. Déleni a pojmenovani se 1isi vzdy
podle platformy, na kterou se autor zaméiuje, uzitecnost je dle pouzitych pojmu rozdélena na dva
zékladni sméry, ptirodovédny (kauzalni) a ekonomicky (antropocentricky). Mnohdy se vSak tyto

dvé pojeti misi navzdjem (Matgjicek, 2003).

3.3.2 Koncepce hodnoceni funkci lesa

Pti ekosystémovém pojeti jsou funkce lesa chapany z pohledu ekosystému a jsou postaveny
na samotné existenci lest, kde les je zdkladnim prvkem ekosystému, spolecné s jeho strukturou
a skladbou. Funkce zahrnuje ekologické a evolucni procesy, véetné genového toku, disturbanci
a kolob¢hu zivin. Druhou koncepci je tzv. antropocentrické pojeti (ucelové), kdy se jedna se o
vztah kde je les ovladan ¢lovékem a slouzi jeho pottebam dle aktudlni poptavky. Funkce lesa jsou
tedy sluzby, které uspokojuji potreby clovéka (Matéjicek, 2003; Vyskot, 2003). Novodobé pojeti

vychdzi z mezinarodnich mluv a dohod navazujicich na zdlraznéni vyznamnosti trvale

10



udrzitelného hospodafeni a rovnocenného vyuzivani vSech funkci lesa. Zahrnuje tfi pilife:

ekonomicky, ekologicky a socialni.

V CR jsou funkce lesa legislativné zakotveny v Zakoné o lesich &. 289/1995 Sb. Pojem
funkce je zminén v samotné definici lesa ,,Lesem se rozumi lesni porosty stromy a kete lesnich
dfevin, které v danych podminkach plni funkce lesa®. Zakon funkce lesa charakterizuje jako
piinosy z lesa podminéné jeho existenci a déli je na produkéni a mimoprodukéni. Lesy jsou
rozdéleny podle ptevladajicich funkci do tfi kategorii na lesy ochranné, lesy zvlastniho urceni
alesy hospodaiské (Lesni zdkon, 1995). Nicméné zdkon témer nepojedndva o lese jako

o ekosystému, coz je z dnesniho hlediska pojeti ekosystémovych sluzeb zcela zasadni.

3.3.3 Vyvoj pohledu na funkce lesa v Ceské a Slovenské republice

Klasifikace funkci lesa podle Papanka (1978) je jednou z historicky prvnich. Funkce lesa
jsou dle jeho konceptu rozdéleny podiadné na funkce zakladni, hlavni a dil¢i. Pfi¢emz zakladni
funkce déli dle zptisobu vyuZzivani lesa na produk¢ni, environmentalni (ekologickd) a socialni.

Podiadné jim jsou funkce hlavni, ze kterych vyplivaji uzitky.

Vyskot (2003) oproti minulosti, kdy byl pfistup k lesu zaméten predev§im na produkci
dfeva, ve své koncepci funkci lesit vychdzi z environmentalni ekonomie a je zastancem tzv.
ekosystémového pojeti funkci lesii. Zaméiuje se na Zivotni prostfedi jako na celek a zduraziuje
jeho problémy v interdisciplinarnim rozméru. Vyzdvihuje rovnocenny vyznam funkei a ptiklani
se k novodobému pojeti tzv. ,,celospolecenské funkce lesti*“. To, co ndm les poskytuje je hmotnym
¢i nehmotnym vysledkem synergického piisobeni vSech procesti lesniho ekosystému. Pojem
mimoproduk¢ni funkce, a stejn¢ tak pojmy internalita a externalita jsou dle néj zastaralé
a nereflektuji skute€nou produkci ekosystému. Zajimavé tvrzeni je, Zze funkce lesa jsou
produkovany bez ohledu na spole¢enskou poptavku. Lidska spole¢nost nemiize s produkéni funkci
lesa licitovat, nicméné ji mize planované v urcité mife vyuzivat. Funk¢ni strukturalizace nejsou
zalozeny na potiebach Clovéka nybrz na naturalnich schopnostech ucinki lesa. Mezi funk¢ni

ucinky fadi klimatické, hydrické, edafické, fytobiotické a krajinotvorné.

Sisak et al. (2013) naopak prosazuje utilitarni neboli poptavkovy postoj, tedy Ze funkce

lesa jsou nezbytné spjaty s lidskou spolecnosti a jeji poptavkou. Spolecenské poteby determinuji

1"



spolecCenské funkce lesa a jsou proménlivé dle mista a ¢asu. Ovliviiuje je predevSim ekonomicka
a socialni uroven spolecnosti, ale 1 kulturni prosttedi. D¢li funkce na trzni (produkeni; internality)

a netrzni (environmentalni; externality).

Caboun, Moravéik a Tutka (2010) zaujali ekosystémovy piistup k tiidéni funkci lesti
a sestavili uceleny piehled vlivii jednotlivych funkci na vnitini prostiedi, ale i na vzdalené;si okoli.
Funkce d¢li na abiotické a biotické a pro kazdou funkei (vliv) je vytvoien samostatny klasifikacni
systém podle pro n¢j specifickych ekologickych podminek a soucasné€ i systém moznosti vyuziti

této funkce v riznych ekologicko-funkénich a socidlné-ekonomickych podminkach.
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Tabulka 1: PFehled vyvoje pohledu na funkce lesa vybranych autorii v CR a SR

Papanek (1978) Vyskot (2003) Caboun et al. (2010) Si¥ak et al. (2013)
Hlavni funkce Funk¢ni G¢inky Abiotické funkce Funkce lesa
dievoprodukéni klimatické edafické funkce dievoprodukéni
chovatelska hydrické atmosferické funkce nedfevoprodukéni
jina produkéni edafické hydrické funkce environmentalni (hydrické,
pudoochranné,
vzduchoochranné)
pudoochranna fytobiotické (zoobioticke) liticka funkce zdravotné-hygienické
vodohospodaiska krajiinotvorné biotické funkce kulturné nau¢né
klimaticka fytobiotické funkce environmentalni
zdravotni zoobiotické funkce
kulturni mikrobiotické funkce
institucionalni antropické funkce

3.3.4 Pojeti a charakteristika ekosystémovych sluZeb lesa

Lesni ekosystémy poskytuji lidské spolecnosti mnoho uzitka. Takto ziskané uzitky

(v literatufe oznaCovany také jako pfinosy, benefity nebo sluzby) oznacujeme je souhrnnym

nazvem jako ES. Poprvé se tento pojem objevil v mezindrodni umluvé (Umluva o biologické

rozmanitosti 1993). ES jsou podminéné vysledkem stavu biodiverzity, ekosystémi a jejich

védomym, nevédomym, piimym ¢i nepfimym vyuzivanim clovékem. Zahrnuji takové procesy,

jako jsou dekompozice, produkce, kolob¢h zivin a energie a toky zivin a energie (Millennium

Ecosystem Assessment, 2005). Piikladem muze byt vliv tézby diivi na hydrologii v krajin¢, na

holiné vzniklé vytézenim porostu je odtok vody rychlej§i nez na zalesnéné plose (Sach &

Cernohous, 2016).

Pro kategorizaci ekosystémovych sluzeb se pouzivaji tii hlavni piistupy. Tyto tii

mezinarodni klasifikace ES se vzajemné prekryvaji a méni v zavislosti na kontextu. Mapovani

a hodnoceni ekosystémil a jejich sluzeb (MAES) tvoii soucast strategie Evropské unie v oblasti
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biologické rozmanitosti do roku 2030 a pouziva se v probihajicich studiich v ramci Evropy

(Evropska komise, 2020).

3.3.5 Vztah mezi funkcemi a sluZzbami lesa

Z dostupné literatury je zfejmé, Ze tyto dva pojmy se Casto prolinaji a jejich hranice je
mnohdy nejasnd. Rozhodujicim pro pouzivani pojmil je Casto zem¢ vzniku odborného textu.
Zatimco v Ceské republice byl dlouhodobé a stale je nékterymi autory pouZivan pojem funkce
lesa, v zahrani¢nich dokumentech a odbornych publikacich se setkdvame pfevazné s pojmem
ekosystémové sluzby. Pojem ekosystémové sluzby byl definovan a klasifikovan vydanim
dokumetu Millennium Ecosystem Assessment (2005). Mimo rtznorodé¢ pouzivani pojmi lze
chapat jejich vztah tak, ze ekosystémové funkce jsou produkéni zakladnou pro ekosystémové
sluzby a zahrnuji biologické a fyzikalné-chemické procesy. Ekosystémové sluzby zohlednuji ve
vétSim rozsahu socioekonomické faktory a jsou pifimo vazany na blahobyt spole¢nosti (Kremen,

2005).

3.3.6 Millenium Ecosystem Assessment (MEA)

Poskytovani ekosystémovych sluzeb by mohlo v prvnim pololeti tohoto stoleti zna¢né
poklesnout, a stat se tak prekdzkou pro dosazeni rozvojovych cilu tisicileti, proto je dalSim
dalezitym milnikem vydani dokumentu Millenium Ecosystem Assessment (MEA), tento
dokument mél za cil zhodnotit stav pfirodnich ekosystému a vytvoftit doporuceni hlavné pro fidici
organy statd. Zavérem zjisténi MEA je, Zze populace Cerpa pfirodni zdroje neudrzitelnym
zpusobem a se zna¢nym dopadem na zivotni prostiedi. Zem¢e neni schopna samocinné udrzet
zachovani piirodnich zdroji pro budouci generace. Vysledky MEA ukazuji, ze pokud se pouziji
vhodna opatifeni, bude mozné zvratit postupnou degradaci ekosystémovych sluzeb v pfistich

50 letech, zmény jsou vSak enormni a aktualn¢ k nim nedochézi.

Klasifikace ES nebyla pted zpracovanim MEA unifikovana. V dokumentu MEA jsou ES
rozdéleny do ¢tyt zékladnich kategorii: produkéni (napt. ziviny, voda, dievo), regulacni (napf.

regulace klimatu, kvality, vody, nemoci a skiidct) kulturni (napt. rekreace, estetika, vzdélavani,
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symbolika) a podpirné (napt. pudni procesy, fotosyntéza, tok zivin) (Millennium Ecosystem
Assessment, 2005). V této praci je jejich ¢lenéni postaveno na platformé dokumentu MEA. Tento
dokumentem je milnikem v problematice ES a jeho vyddnim doSlo k unifikaci pojmu a dal$iho

¢lenéni (Schneider, 2016).

SLOZKY BLAHOBYTU

SLUZBY EKOSYSTEMU Jistoty
) . - OSOBNi BEZPECNOST

Zasobovaci » JISTY PRISTUP KE ZDROJUM

« POTRAVA « BEZPECI PRED POHROMAMI

+ SLADKA VODA

+ DREVO A VLAKN@

FEEa Zékladni material

pro dobry Zivot
= « POSTACUJICI ZIVOBYTI Svoboda volby
Podplimé Regulacni | - DOSTATECNA VYZIVNA STRAVA a éinu
S * REGULACE PODNEBI - PRISTRESI )
* OBEH Z‘V;N + REGULACE ZAPLAV ] - PRISTUP KE 280 PRILEZITOST MOCI
£ LA I * REGULACE NEMOCI DOSAHNOUTTO,
* PRIMARNI PRODUKCE « CISTENI VODY ! 7d h CO JEDINEC POVAZUJE
B . LA ZA HODNOTNE
| * SiLA DELAT ABYT
) « POCIT ZDRAVI

Kulturni | « PRISTUP K CISTEMU

+ ESTETICKE | VZDUCHU A VODE

+ DUCHOVNI I

+ VZDELAVACI i ; §

+ REKREACNI Dobré spole¢enské vztahy

S + SPOLECENSKA SOUDRZNOST

+ VZAJEMNA UCTA
+ SCHOPNOST POMAHAT OSTATNIM
ZIVOT NA ZEMI - BIOLOGICKA ROZMANITOST

Zdroj: Millennium Ecosystem Assessment

BARVA TLOUSTKA
Potencial pro zprostfedkovani  Sila vazby mezi sluzbou ekosystému
socioekonomickymi faktory a lidskym blahobytem
maly == slaba
stfedni —1 stfedni
I vysoky 1 sina

Obrazek 2: Prehled ekosystéemovych sluzeb a jejich vazeb na lidsky blahobyt (zdroj: Millennium
Ecosystem Assessment, 2005)

Globaln¢ existuji tfi hlavni piistupy ke kategorizaci ekosystémovych sluzeb — MEA, The
Economics of Ecosystem and Biodiversity (TEEB) a Common International Classification of
Ecosystem Services (CICES). MEA poskytuje celosvétoveé uzndvanou klasifikaci pouzivanou pro
hodnoceni ES na sub-globalni urovni. TEEB poskytuje aktualizovanou klasifikaci, zaloZzenou na
MEA. Tato tfi mezinarodni déleni ekosystémovych sluzeb, se prekryvaji, ale také méni v zavislosti
na konkrétnim kontextu. MAES tvoii soucast strategie Evropské unie v oblasti biologické

rozmanitosti do roku 2030 a pouziva se v probihajicich studiich v rdmci Evropy. Dé¢leni podle
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TEEB, podobné jako MEA, obsahuje 22 ekosystémovych sluzeb rozdélenych do 4 hlavnich
skupin. CICES nabizi strukturu spojenou s ramcem Systému environmentalné-ekonomickych uctt
OSN (SEEA). V systému CICES jsou sluzby poskytovany bud’ zijicimi organismy, nebo
kombinaci zZivych organismil a abiotickych procesti. Abiotické vystupy a sluzby, naptiklad
zabezpeceni mineralii t€Zbou nebo vyuziti vétrné energie, mohou ovlivnit ES, ale nejsou zavislé
na zijicich organismech. VSechna déleni zahrnuji zasobovaci sluzby, regula¢ni a kulturni.
Zasobovaci sluzby predstavuji produkty ziskdvané z ekosystémd, z nichz fada je nezbytnd pro
zivot ¢lovéka, jeho vznik a vyvoj i dalsi existenci. Jejich vyCerpani nebo degradace az devastace
zpusobuji pfeménu zivotniho prosttedi ¢lovéka na jeho nezivotni prostifedi. Regulacni sluzby jsou
uzitky ziskavané regulaci procesti v ekosystémech, mezi které patii, napt. regulace vodnich tokii.
Kulturni sluzby zahrnuji hlavné nehmotné uzitky, které jsou ziskavéany estetickymi a jinymi
zazitky, rekreaci, poznavanim a duchovnim obohacovanim, schopnosti rozliSovat hodnoty. Mezi
uzitky kulturnich sluzeb lze zatadit, napi. umelecka dila inspirovana ptfirodou. Vedle trech
uvedenych je mozno vyclenit jesté podptirné sluzby. Predstavuji sluzby nezbytné k produkci
ostatnich tfi ekosystémovych sluzeb. Od nich se li$i zejména dlouhodobymi nebo nepiimymi vlivy
na ¢lovéka, které bézné nevnimame. Bez nich by se nevyvinulo lidstvo a jeho existence by byla
okamzité ohrozena. Lidé naptiklad pfimo nepouzivaji sluzbu na vytvéieni pudy, avSak zmény

v této situaci by je nepfimo ovlivnily prostiednictvim vlivu pudy na poskytovani potravin.

3.3.7 Ekonomika ekosystémi a biodiverzity - TEEB

Jednou z dalSich pouzivanych mezinarodnich klasifikaci ES je iniciativa The Economics
of Ecosystem and Biodiversity (TEEB), kterd poskytuje aktualizovanou klasifikaci, zaloZenou na
MEA. D¢leni podle TEEB, podobné jako MEA, obsahuje 22 ekosystémovych sluzeb rozdélenych
do 4 hlavnich skupin. Vyhodnocuje naklady wvzniklé ze ztraty biologické rozmanitosti
a souvisejiciho poklesu ekosystémovych sluzeb na celém svété a porovnava je s ndklady na
efektivni ochranu a udrzitelné vyuzivani ekosystémut. Hlavni snahou je zohlednit ekonomické
hodnoty ekosystémti a biodiverzitu ve vSech tUrovnich rozhodovani a zviditelnit tak piirodni

hodnoty.
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3.3.8 Spolecna mezinarodni klasifikace ekosystémovych sluzeb — CICES

Evropska agentura pro zivotni prostfedi (EEA) zpracovala mezindrodni klasifikaci Common
International Classification of Ecosystem Services (CICES) s cilem harmonizovat a rozvijet
stavajici klasifikace ES (Haines-Young & Potschin, 2013). CICES je propojena s ramcem Systému
environmentalniho a ekonomického tcetnictvi OSN (SEEA). Dle klasifikace CICES jsou sluzby
poskytovany bud’ Zijicimi organismy nebo kombinaci Zivych organismi a abiotickych procesi.
Jeji Clenéni ES je vicetroviiové, tim padem lépe aplikovatelné v SirSich prostorovych méfitcich.
Hierarchicka struktura je dobfe vyuzitelnd v ekosystémovém ucetnictvi v ramci SEEA (Vackar et

al., 2017).
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3.4 Klasifikace ekosystémovych sluzeb

3.4.1 Produkcni sluzby

Nartst objemu produkénich sluzeb ekosystémli vyuzivanych c¢lovékem v poloviné
20. stoleti velmi rychle nartistal, mnohdy rostl 1 rychleji nez lidské populace, obecné byl ale tento
rust mensi nez ekonomicky. Vyuzivani produkcnich sluzeb dale roste neudrzitelnym tempem
(Millennium Ecosystem Assessment, 2005). Do produk¢nich sluzeb miizeme zatradit hmotné nebo
produkéni jednotky zivotniho prostiedi, kterymi jsou naptiklad zemédélské plodiny, hospodarska
zvirata, dfevo a voda. V lesnim ekosystému se pak jedna predevsim o produkci dieva a z néj dale
lidmi zpracovanou dfevni hmotu, stavebni dievo, palivové dievo. Patii sem i produkty rostlinného
puvodu, které slouzi lidem pro obzivu jako lesni plody, listy, miza, ofechy, med, houby ale
1 zivo¢isné produkty napiiklad maso ziskané z lesni zvéie nebo z dobytka pasouciho se v lese, ¢asti
rostlin pro vyrobu 1é¢iv nebo olejli. Ekonomickd hodnota nedfevnich produktii nedosahuje
takovych hodnot jako dfevni produkce, jeji vyznam je vSak nezanedbatelny z hlediska zachovani

regionalnich tradic a femesel (Vackar a kol 2014; Schneider, 2016; Singe, 2015).

3.4.1.1 Produkce dieva

Dle Millennium Ecosystem Assessment, (2005) je dfevo pro stavebni tcely a dievo jako
zdroj energie jen jednou tietinou celkové ekonomické hodnoty lesa. Dfevo je nicméné po tisicileti
svétoveé vyznamnou surovinou a je neodmyslitelné spojeno jak se stavebnictvim, tak s vyrobou
papiru. Ve velké mife je dfevo pouzivané jako zdroj paliva a vyrabi se z néj dalsi bézné produkty
(Schneider, 2005). V ramci EU je dievni hmota dalezitym ekonomickym i socidlnim aspektem.
Lesy pokryvaji 40 % tizemi EU a vétSina z nich je obhospodafovana pro produkci dfeva (Forest
Europe, 2020). V roce 2020 dosihla produkce kulatiny 488 mil. m>. Nejvétsim producentem
kulatiny je Némecko (84 mil. m?, Svédsko (74 mil. m®) a Finsko (60 mil. m®). Ve srovnani CR
vyprodukovala 32 mil. m*) (Eurostat-European Commission, 2021). Obyvatelé Evropy maji ke
dfevu kladny vztah a preferuji ho pro vyrobu nabytku (Purwestri et al., 2020; Rametsteiner et al.,

2007). Vzhledem k rostoucim obavam ze zavislosti na fosilnich zdrojich pro vyrobu energie
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a jejich dopadu na zivotni prostiedi je v lesnickém sektoru dievni biomasa kli¢ovou soucasti ramce
bioekonomiky a jejich cili zaméfenych na snizeni spotieby neobnovitelnych energii a emisi
sklenikovych plyntL. Strategie pro lesni biohospodaistvi nebyla v Ceské Republice doposud piijata
(Purwestri et al., 2020). Evropské staty se zavazali ke zvySeni vyuziti obnovitelnych zdroji pro
vyrobu energie na 22 % do roku 2020 v rdmci EU, tento cil byl splnén vSemi ¢lenskymi staty EU
az na Francii (Eurostat-European Commission, 2022). Novym cilem do roku 2030 je dosahnout
33% podilu vyrabéné energie z obnovitelnych zdroji (Ministerstvo primyslu a obchodu,
Ministerstvo zivotniho prostfedi, 2020). V lesnickém sektoru se tak daji piredpokladat zvySené

investice v oblasti obnovitelnych zdroji.

Lesy v CR pokryvaji tfetinu plochy statu (33,2 %) a jsou z vétiiny vlastnény statem
53,76 % (Zelena zprava 2020). Lesnicky sektor se podili na hrubém doméacim produktu (HDP) z
0,8 % (Zelena zprava 2020). Za rok 2020 bylo v lesich vytézeno celkem 35,75 mil.m* surového
diivi, vétSinovy podil (95 %) zaujala nahodilé té€zba v disledku kiirovcové kalamity. Diky tomu je
CR v poslednich letech nejvétsim exportérem dieva v ramci EU (Eurostat-European Commission,
2021). I presto maji zasoby dfivi v poslednich nékolika desetiletich vzristajici tendenci. V roce
2020 dosédhla celkova zasoba dfeva 701,1 mil. m?® (Zelena zprava, 2020). Dle studie Purwestri
(2020) je dievo v CR lidmi nejvice preferovanym materialem pro vyrobu nabytku a stavbu budov

(96.3 % a 46.3 %), dievo jako zdroj energie vyuZzivalo v roce 2020 celkem 38.6 % obyvatel.

3.4.1.2 Nedrevni lesni produkty

Nedfevni lesni produkty, které jsou pro ¢lovéka zdrojem potravy jsou ziskavany pomoci
lovu, rybolovu nebo sbéru od pravéku (Colledge & Conolly, 2014; Turner et al., 2011;
Zohary & Hopf, 2000). Poptavka po zdrojich obzivy v piirodé€ byla vysokd ptedevsim v dobach
nedostatku (Bronwen et al., 2013; Lukasz et al., 2016). Podle Schulp et al., (2014) lidi napfic¢
Evropou vyuzivaji rizné druhy potravy z ptirody: zvétina (38 druhtt), houby (27 druhti) a rostliny
(81 druhti). V poslednich letech byla spotieba téchto nedievnich lesnich produkti ovlivnéna
mnoha faktory. Jednim z nich je to, Ze se n¢které druhy rostlin diky riiznym antropogennim

a biotickym vlivim okoli nenachazi na misté svého plivodniho vyskytu (Allen et al., 2014).

19



Podstatnou mérou ovlivnila spotfebu a poptavku po nich i vzristajici urbanizace a ztrata povédomi
spolecnosti o zptisobech vyuzivani lesnich zdrojt jako potravy (Luczaj, 2008). Na druhou stranu
novy trend ve spotiebitelském chovani bere ohled na Zivotni prostfedi a udrZitelnou spotiebu,
pfiznivci tohoto sméru se nazyvaji LOHAS (Lifestyle of Health and Sustainability). Tato skupina
spotiebitell si uvédomuje pozitivni zdravotni G¢inky nékterych nedfevnich produkta, a tak je bud’
nakupuji nebo sami sbiraji ptimo v ptirodé (Ernst&Young, 2007; Paulesich, 2008; Szakaly et al.,
2017). V ptirodni medicin€ ma uplatnéni fada lesnich rostlinnych druht napf. sirup proti kasli
vyrobeny ze smrku (Picea abies) nebo biect'anu (Hedera helix), ktery je podle Kruttschnitta (et al.,
2020) v 1écbe kasle ucinngjsi nez nepiirodni 1éCivy pripravek, produkty vyrobené z bortivek jsou

vyuzivany pro podporu imunity (Kalt et al., 2020).

Neditevni lesni produkty jsou mnohdy spjaté s mistem vyskytu, tedy se svym teritoriem.
Vyrébi se v ur€itém misté a nesou tak typickou charakteristiku kulturniho a dusevniho dédictvi
dané lokality. Diky tomu se Casto jedné o vysoce specializované produkty vyrabéné v omezeném
mnozstvi, které jsou zaméfeny na uzSi trh spotfebiteld. Nicméné to piindsi i zajimavé
marketingové ptilezitosti a skrze unikatnost produkta i lepsi konkurenceschopnost (Wolfslehner

et al., 2019). V mnoha ptipadech jsou tizce vazany na spolecnost a traveni volného Casu v ptirodé.

Podle studie Lovri¢ et al., (2021) provedené v 28 evropskych zemich konzumuje produkty
z lesa az 90 % domacnosti a jedna tfetina je sbird. Podle odhadii je hodnota nasbiranych nedfevnich
lesnich produktti v Evropé 23 miliard EUR ro¢né (Inazio Martinez de Arano, et al., 2021). Mira
jejich vyuziti zavisi na tradicich, politickych regulacich a ekonomickych podminkéach

v jednotlivych zemich (Wolfslehner et al., 2019).
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3.4.1.3 Vodni zdroj

Jako na kazdy pfirodni zdroj i na vodni zdroj dopada tlak spolecnosti. Klimaticka zména
a poptavka po pitné vodé jsou klicovymi faktory, které se podileji na odvodiovani krajiny (Forest
Europe, 2020). Lesy jsou zasobarnou vody a podileji se na jejim kolobéhu. Vzajemné piisobeni
vody a lesa vytvaii Siroké spektrum ekosystémovych sluzeb napti¢ vSemi kategoriemi. Kazda
z nich je klicovou slozkou pro biosféru a spolecensky blahobyt. Mnozstvi zadrzované vody ma

pfimou souvislost s hospodatenim v lesich (Blumenfeld et al., 2009).

Les ziskava vodu zachytdvanim desté, oparu a mlhy, které se dale kumuluji v padé
a prenasi se do vodnich tokii a podzemnich vod. Ulomky a zbytky dieva potom ve vodnich tocich
vytvaii prehrady, a tim se zvysSuje ulozisté vody a zpomaluje se vodni tok, tento jev presahuje diky
snizovani povodiiového rizika i do regulacnich sluzeb (Sing et al., 2015). Ptida v lesich slouzi jako

rezervoar vody pro velkd mésta (Schneider, 2016).

V Evropé spadne roéné pfiblizné 4.1 biliond m?

srazek, ztoho 64 % je zachyceno
v zalesnénych povodich. Navic vice nez polovina vSech Evropskych jezer (96 000 km? ze
185 000 km?) se nachézi v lesich, ty jsou diileZitou zasobarnou vody a pfileZitosti pro rekreaci

(European Environment Agency, 2015).

3.4.1.4 Geneticky zdroj

Jako geneticky zdroj je bran veskery material rostlinného, zZivo¢isného nebo mikrobidlniho
puvodu, ktery obsahuje funkéni prvky dédi¢nosti a zaroveinl je pro spolecnost vyznamny. Tato
definice vychazi z Umluvy o biologické rozmanitosti z roku 1992 a do éeské legislativy se vnesla
pod &.134/1999 Sb, o sjednani Umluvy o biologické rozmanitosti. Geny u fady rostlin Ize dale
pouzivat pro jejich Slechténi a tim zvySovat naptiklad jejich odolnost vii¢i zménam klimatickych

podminek.

U lesnich dfevin jsou reprodukénim materidlem druhy dievin a uméli k¥izenci, ktefi jsou

daleziti a maji vyznam pro lesni hospodarstvi v evropském spolecenstvi. Konkrétné zde fadime
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semenny material (SiSky, plody a semena urcena k produkci sadebniho materialu, plodenstvi), ¢asti
rostlin (fizky z oddenkt, listi nebo kofenli, explantity a embrya pro mikrovegetativni
rozmnozovani, rouby, pruty, ocka, kofeny, hfizenci, a dal§i ¢asti rostlin ur¢ené k produkci
sadebniho materidlu) a sadebni material, tedy rostliny ze semenného materidlu, ¢asti rostlin nebo

piirozeného zmlazeni (Ceska, 2009).

3.4.2 Regulacni sluzby

Tyto ES jsou v dokumentu MEA, (2005) charakterizovany jako benefity plynouci
z regulace ekosystémovych procesti zahrnujicich regulace kvality ovzdusi, regulaci klimatu,
regulaci Sifeni chorob, regulaci eroze, regulaci pfirodnich kalamit, regulaci sktdctl, opylovani a
¢isténi a regulaci vody. Pomahaji snizovat negativni dopady plynouci z ucinkii antropogennich
¢innosti, které ohrozuji lidské zdravi a kvalitu ekosystému (Mengist et al., 2020). Vyjadiuji
regulatni schopnost ekosystémil v ekologickych i klimatologickych procesech. Casto jsou
neviditelné, proto jsou také velmi Casto povazovany za samoziejmost, jejich poskozeni nebo
dokonce ztraty jsou obtizn¢ obnovitelné (Barbier, 2013). Regulacni sluzby jsou mezi sebou a
s jinymi ES bohaté propojeny. Regulace zasob a kvality vody je ovliviiovana procesy povodi a
mnozstvim srazek, a je tak spojena s dal§imi regulacnimi sluzbami, jako je stav kvality pudy a
ovzdusi a regulace klimatu, a také s podplirnymi sluzbami, jako je kolobéh zivin (UKNEA, 2011).
V posledni dobé¢ se zvySuje zdjem o regulacni ekosystémové funkce a o jejich trzni piilezitosti.
Potvrzuje to naptiklad rast trhii s uhlikem po celém svété (Hein, 2017). V lesnim ekosystému jsou
nejvyznamnéjsi regulacni procesy v podobé schopnosti ukladani uhliku, snizeni eroze, zlepsovani

kvality vody a zmenSeni rizika povodni.
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REGULACNI SLUZBY

s Regulace kvality ovzdusi

* Dodavani a zachycovani latek v ovzdusi.

=] Regulace klimatu

* Ekosystémy ovliviiuji klima jak lokalné, tak i v celosvétovém meéfitku. V lokalnim métitku mize
krajinny kryt ovlivnit teplotu a srazky. V globalnim meéfitku hraji ekosystémy dilezitou roli v
klimatu bud’ izolaci nebo emisi sklenikovych plynd.

mmd  Regulace Sifeni chorob

*Zmény v ekosystémech mohou pfimo zménit hojnost lidskych patogentl, jako cholera a mohou
zmeénit hojnost ptivodcli onemocnéni, jako jsou komari.

med  Regulace eroze

* Vegetativni kryt hraje dalezitou roli v pidni retenci a prevenci sesuvil.

md  Regulace piirodnich kalamit

« Pritomnost pobieznich ekosystémil jako jsou mangrovové porosty a koralové tutesy, mize
dramaticky snizit §kody zptisobené hurikany a velkymi vinami.

mnd  Regulace skudct

* Zmény ekosystému ovliviiuji péstovani plodin, chov hospodatskych zvitat a pritomnost skodlivych
organismu.

smd  Opylovani

* Zmény ekosystémt maji vliv na tozlozeni, hojnost a efektivnost opylovaci.

e Cisténi vody

* Ekosystémy mohou byt zdrojem necistot v pitné vodé€, ale také mlohou pomoci odfiltrovat a
rozkladat organicky odpad ve vnitrozemskych vodnich tocich a pobieznich ekosystémech.

] Regulace vody

*Nacasovani a mnozstvi odtoku, zéplavy a infiltrace mohou byt silné¢ ovlivnény zménami ptidniho
pokryvu. Zahrnuji zejména zmény, které méni vodni potencial systému, jako je napiiklad pfeména
moktadti nebo vyména lesii za zemédélskou piidu nebo zemédelskou pldu s métskou oblasti.

Graf 2.: Clenéni regulacnich ekosystémovych sluzeb dle Millennium Ecosystem Assessment,
(2005)
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3.4.2.1 Regulace klimatu

Lesni ekosystémy ovliviiuji lokélni klima a kvalitu ovzdusi. Jednotlivé stromy a lesy
vytvaii stin a zabranuji tak negativnim dopadiim na okoli pfi extrémnich teplotach, vétru, srdzkach
a brani dopadu ultrafialového svétla (Lawrence et al., 2022). Pfed vlivem téchto faktorti, tak mtize
poskytovat pfistieSek nejen rostlindm, zvitfatiim ale i1 lidem. Lesni porost ma jako celek vliv na
srazky a dostupnost vody jak na mistni trovni, tak v celém regionu (Creed & Noordwijk, 2018).
Vyznamnou roli hraji stromy a jiné rostliny vyskytujici se v lesnim ekosystému pfi regulaci kvality
ovzdusi tim, Ze odstranuji z atmosféry znecistujici latky a zlepSuji tak kvalitu ovzdusi (Baro et al.,
2014; Sing et al., 2015). Krom¢ toho jsou stromy schopny zachycovat a absorbovat znecisténi
z pudy, vody a atmosféry a tim zlepSuji jejich kvalitu. Takto absorbované skodlivé latky mohou
negativné ovlivnit kvalitu vody, kterd je dilezita pro ostatni prvky ekosystému. Pasy stromt snizuji

hluc¢nost a tim piispivaji k podminkdm pro klidnou relaxaci v ptirodé¢ (Sing et al., 2015).

3.4.2.2 Regulace pfirodnich rizik

V ptipadé vyskytu ptirodnich katastrof slouzi zdravé ekosystémy jako ochranny néaraznik.
Pti vzniklych narazovych extrémnich podminkach snizuji regulacni sluzby Skody zptsobené
povodnémi, boufemi, lavinami, sesuvy pudy, extrémnim suchem a dal§imi jevy vzniklymi
interakci Clovéka nebo prirodnich jevili a ekosystému. Lesni porosty reguluji erozi pidy a zabranuji
jejim sesuvam (Elliot et al., 1999). Zachycovani srazek zase zmiriiuje zéplavy tim, ze zpomali
a zeslabi tok fek u jejich pocatku (Sing et al., 2015). Diky vyssi infiltra¢ni kapacité pud pod stromy
mohou lesy lidem poskytovat vyhody v podobé protipovodnové ochrany (Lunka & Patil, 2016;
Marshall et al., 2014).
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3.4.2.3 Regulace uhliku

Stromy i rostliny ukladaji oxid uhli¢ity do svych bunck a tim ho odstraiiuji z atmosféry.
Lesni ekosystémy jsou rozsahlé, a tak zastavaji dulezitou roli v regulaci globalniho klimatu tim,
ze maji schopnost ukladat oxid uhli€ity. Zmirnuji tak dopady sklenikového efektu (Rosypal, 1998).
Uzitek, ktery plyne z této sluzby je pro lidstvo nezbytny a poptavka po ném je konstantni.
S rozSifovanim lest, zlepSovanim jejich odolnosti a stavu, roste i kapacita pro ukladani uhliku
(Pulkrab, 2008). V roce 2003 dosahla hodnota v obchodovani s uhlikem 300 milionti dolart z toho
se Ctvrtina investic vztahovala k ekosystémovym sluzbam (Millennium Ecosystem Assessment,

2005).

3.4.2.4 Regulace vodniho toku

Vodni tok je lesem regulovan zachytavanim, ukladanim vody v zépoji stromi na povrchu
a pod povrchem pudy v procesech intercepce transpirace, evaporace a infiltrace (Coenders-Gerrits,
2010; Savenije, 2004). Zmiriovani odtoku vody snizuje riziko vzniku povodni v krajing,
podporuje riust vegetace a navraci vldhu do ovzdusi (Smith et al., 2011). Naopak Spatné
hospodateni a nadmérné kaceni lesti ma vliv na hustotu piidy a tim i na vsakovani vody do lesni

pudy (Simmons & Anderson, 2016).

3.4.2.5 Regulace nemoci a Skudcu

Lesy s vyssi v€kovou strukturou a druhovou diverzitou vykazuji vSeobecné vyssi
biologickou rozmanitost. Oproti monokulturnim lesim jsou vac¢i negativnim vliviim odolné&jsi
(Dobson et al., 2006; Michal & Peticek, 1999). Na procesu této regulacni sluzby se podileji
paraziti, predatofi a obranné¢ mechanismy jejich kofisti (Khanday et al., 2018; Morton & Silliman,
2020). Regulace nemoci a Skidci mé& znaény dopad na poskytovani vSech ostatnich

ekosystémovych sluzeb (Sinha & Baten, 2021).
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3.4.3 Kulturni sluzby

Kulturni sluzby jsou vyhody ziskavané z ekosystému, které jsou nematerialniho charakteru
a prispivaji k lidskému blahobytu (Millennium Ecosystem Assessment, 2005; Sing et al., 2015).
V dokumentu MEA (2005) je zahrnuto nékolik oblasti: poznani pfirodni a kulturni rozmanitosti,
duchovnich a nabozenskych hodnot, intelektualni rozvoj, vzdélavaci hodnoty, inspirace, estetické
vyziti, socidlni vztahy, smysl pro misto, kulturni dédictvi, rekreace a ekoturistika. Tato kategorie
sluzeb ulehcuje definovani kulturnich hodnot které spolecnosti les pfindsi a zduraznuje
vyznamnost a vyhody lesnich ekosystému ve vztahu ke kulturni identité a fyzickému a mentalnimu
zdravi (Fish et al., 2016). Vyznam téchto sluzeb umérné roste s potiebou provozovani riznych
sportovnich aktivit. Popularnimi jsou napftiklad cykloturistika, béh, nordwalking, hipoturistika
a dalsi (Coppes, 2018; Janeczko, 2019). U rekreacni sluzby lesa nartistd poptavka az Sestkrat
rychleji néz u obecné rekreace, a to z toho diivodu, Ze lidi do lesa vyrazeji na kratsi vylety a Castéji
(Pospisilova, 2012). V Ceské republice ma turistika a rekreace v piirodé dlouholetou tradici, navic
vstup do lesa neni zpoplatnén. Dle studie Sodkova et al., (2020) je hlavnim motivem k navitéve
lesa prochazka nebo pot&seni z piirody. Mimo to Cesi radi sbiraji rostliny, bobule a houby. Sbér
hub ma4 ve stiedni Evropé dlouhou tradici (Seeland & Staniszewski, 2007; Sisék et al., 2016; Sisak
& Pulkrab, 2009; Sodkova et al., 2020). Kdysi slouzil sbér primarné jako zdroj potravy dnes jde
predevsim o rekreacni ¢innost (Martinez de Aragon et al., 2011). Primérny pocet navstév lesa za
rok v Ceské republice v roce 2019 byl 22,9 navstév na osobu (Ministry of Agriculture, 2019;
Sodkova et al., 2020). Nicméné diky pandemii COVID a omezenim pohybu osob, navitévnost lesa
vyznamné vzrostla (Jarsky et al., 2022). Nemén¢ dulezitou ¢asti kulturnich sluzeb je také estetika,
ktera je zajimava a vyznamna nejen pro navstévniky mista, ale 1 pro projizdé€jici osoby. Tyto sluzby
jsou obyvateli povazovany za samoziejmost, ptispivaji vSak nemalou mirou ke kvalité¢ zivota
obyvatel (Schneider, 2015). Lesy a jejich vliv na dusevni stav ¢lovéka byly pfedmétem mnoha
studii, zeyjména v Japonsku, které je také kolébkou metod lesni terapie neboli Shinrin-yoku
(Hansen et al., 2017; 1. Lee et al., 2017; Oh et al., 2020; Yi et al., 2019). Shinrin-yoku je souhrn
¢innosti provadénych pfimo v lese a zahrnuje prvky z aromaterapie, fyzioterapie, meditace,
fytoterapie atd. (Hansen et al., 2017). Nékteré lesy maji staletou historii plnou tradic, povésti
alegend a jsou vyznamnym nositelem odkazu kulturniho dédictvi (napf. les Réholec). Svou

existenci dotvareji celkovou historickou podobu krajiny v regionu. Navic v téchto lesich mohou
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byt 1 archeologicka nalezisté s pozustatky tvrzi, hradii a jinymi odkazy na historické osidleni
(Schneider, 2016). V poslednich letech se stavd popularni i lesni pedagogika a lesnicka osvéta.
Diky lesni pedagogice se ndvstévnici lesa 1épe seznami s lesnim ekosystémem a principem trvale
udrzitelného hospodateni. Pedagogické aktivity zastfeSuji specialni vyskoleni lesnici a odborny

personal (Palacka, 2009).
3.4.4 Podpiirné sluzby

Jsou vytvéfeny prostfednictvim vnitinich funkci ekosystémt. Tyto ES nedodéavaji zadné
produkty a neméni podminky prostiedi, které lidem pfinasi pfimé potéSeni napt. kolob¢h zivin
v lesich podporuje lesni produkty a sluzby, az z téch maji lidé ptimy uzitek (Price, 2014). Podptirné
ES jsou zdkladnim kamenem pro udrZzeni vhodnych podminek k zivotu na zemi a podporuji
viechny ostatni lesni ES. Radi se zde procesy, které napomahaji fungovani ekosystému napf.

fotosyntéza, pedogeneze a kolobéh zivin (de Groot et al., 2002; Englund et al., 2017).
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3.5 Hodnota ekosystémii a jejich sluzeb

Dle studie Costanza et al., (1997) byla vyc¢islena hodnota pro celou biosféru odhadem
na prumérn¢ 33 USD triliond ro¢né. VétSina pouzitych hodnot neni zahrnuta do trzniho
zhodnoceni a vzhledem k neptfedvidatelnosti pfirody se tato hodnota povazuje za minimalni.
Srovnani ekosystémovych sluzeb s ostatnimi ekonomickymi sluzbami a kapitdlem je velmi

obtizné, protoze trzni nebo jinou porovnatelnou hodnotu maji jen nékteré z nich.

Les je slozitym systémem s jednou z nejbohatSich urovni biodiverzity ze vSech ekosystémt.
Ma mnoho na sebe vzéjemné piisobicich ekonomickych, socidlnich a biologickych funkci a vytvati
tak mnoho ekosystémovych sluzeb. Z ekosystému Cerpame fadu hmotnych a obchodovatelnych
statkli, nicméné uzivame i velkou ¢ast ES, jez jsou nehmotné a neobchodovatelné a spolecnost je
vnima jako volné, nevycCerpatelné, a proto jsou casto podcenované (Costanza et al., 1997;
Prokofieva, 2016). Vyjadifeni hodnoty ekosystémovych sluzeb je v poslednich letech velkou
vyzvou pro cely svét a aktudlnim tématem mnoha studii. Pomoci makro indikatorti, jako je HDP,
dokazeme vyjadfit hodnoty zbozi a sluzeb obchodovanych na trhu, ale hodnoty netrznich ES,
zhorSeni ES nebo ztratu biologické rozmanitosti odvodit nedokézeme. Implementace ukazatelit ES
do narodnich ucti by umoznilo ekonomické hodnoceni a zaroveii by reflektovalo environmentalni
a socialni hodnoceni rozvoje zem¢ (Coscieme & C Stout, 2019). Jeden z diivodli pro vznik
pozadavku na vyjadieni ekonomické hodnoty je potieba zohlednit hodnotu pii realizaci uzitki

a nakladt (Melichar, 2010).

Na ptirodni kapital se da pohlizet z mnoha uhl, a proto je mozné rozlisit i mnoho hodnot.
Pojem hodnoty je Cisté subjektivni, odliSuje se podle jedinct a situaci a je spojen s uspokojovanim
lidskych potieb (Sillamy, 2001). V zéavislosti na ucelu hodnoceni mizeme pftiradit ekosystémim
napf. tyto hodnoty: filozoficka, ekonomicka, spolecenska, esteticka, kulturni, dédicka (pro budouci
generace), altruistickd, biosféricka (Kim & Stepchenkova, 2020; Ojea & Loureiro, 2007). Hodnoty
jsou vnimany ve spolecnosti proménlivé a odliSn€ napf. lesy mohou mit pro nékteré jedince
vysokou estetickou hodnotu, jini je nemusi vSak povazovat za krasné. Krasa je soucast estetické
hodnoty oproti ostatnim hodnotdm je vnimana velice subjektivné a trividlné, v politickych

rozhodovénich ma obvykle nizkou prioritu (Baciu et al., 2021; Brady, 2006). Vliv na vniméni
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jednotlivych hodnot maji nejen socioekonomické, ale i politické, kulturni a topografické faktory

(Alassaf et al., 2014; Torkar & KraSovec, 2019).

3.6 Principy a metody hodnoceni ES

Prvnim krokem pro ocenovani vétSiny statkd na trhu je porovnéani nabidky a poptavky, tedy
srovnani pouzitych nakladd na vytvoteni statku s ocekavanym uzitkem. V ptipadé¢ mnoha ES je
(Sejak, 2002). Jejich relativni ekonomickou hodnotu se snazime zjistit pomoci technik tzv.
netrzniho ocetiovani. Zvolend metoda ocenovani je vzdy zavisla na druhu ES, kterou ocetiujeme.
Ekonomické hodnoceni ES zavislé na hodnotovém Zebticku jednotlivet, ktery je zavisly na jejich
postojich a preferencich. Ekonomicka hodnota vznika diky vzajemnému piisobeni clovéka a ES,
a vyjadiuje hodnotu malé mezni zmény. ZjisStovani hodnot environmentalnich zmén patii do teorie
spotiebitele. Ekonomické hodnoceni ES nevyjadiuje hodnotu absolutné, protoze teoretickym
vychodiskem hodnoceni je penéZzni zména, ktera je vysledkem politickych rozhodnuti nebo
environmentalni zmény. Vychozim faktem pro vytvaieni hodnot je rozhodnuti jedince za
ucelem maximalizace svych uzitkli a uspokojeni potieb. Spotiebitelskd rozhodnuti zachycuji

poptavkové funkce zohlediiujici dostupné statky a sluzby neboli ES (Melichar, 2010).

Pro ucely odhadu celkového uzitku pro spolecnost se vychazi z tzv. celkové ekonomické
hodnoty, kterd zahrnuje uzitnou a neuzitnou hodnotu. Pfi¢emz uzitnd hodnota ptedstavuje uzitky
vychézejici z redlného uziti statkli zivotniho prostfedi. Uzitna hodnota zahrnuje pfimou uzitnou
hodnotu, nepfimou uzitnou hodnotu (viz. tab. 2). Pfi¢emz uzitnd hodnota je odvozena z readlného
uziti ekosystémovych sluzeb a hodnota neuzitna, ktera je odvozena z védomi, ze ekosystémy jsou

nebo budou zachovany (Organisation for Economic Cooperation and Development, 2006).
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Tabulka 2: Ramec celkové ekonomické hodnoty zdroj: (Organisation for Economic Cooperation

and Development, 2006)

Celkova ekonomicka hodnota (CEH)

UZitné hodnoty

Neuzitné hodnoty

e Pfimé uzitné hodnoty

Spotrebitelé maji pfimy uzitek z ekosystémovych
sluzeb v podob¢ piimé spotieby statkti (dievo,
lesni plody) nebo nekonzumni vyuziti sluzeb

(rekreace, vodni zdroj).

e Existen¢ni hodnoty

Jsou odvozeny ze samotné existence ekosystémtl,
i kdyz nejsou jednotliveem aktualné
spotiebovavany. Jedna se o ochotu zaplatit za néco
co ve skuteCnosti nikdy spotfebitel neuzije, napf.

ptispévek na ochranu velkych Selem.

e Nepfimé uzitné hodnoty

Jedna se o uzitky, které jednotlivci

nespotiebovavaji pfimo (biodiverzita, produkce
kysliku). Spole¢nost si nejvice uvédomuje jejich
nepostradatelnost pfi jejich ubytku ¢i ztraté. Patii

zde vSechny regulacni sluzby. Zjistovani této

vvvvvv

e Hodnota odkazu

Hodnota vnimana jednotlivci jako ochota platit za

zachovani ekosystému pro budouci generace.

e  Opcni hodnoty

Jde o hodnotu zachovéni ekosystémui pro jejich
potencialni budouci pfimé ¢i nepiimé vyuziti.
Hodnota opce muize byt také chapana jako forma
kdy

podminkami mohou rizné druhy na stanovistich

pojistky, s ménicimi  se  prirodnimi

plnit v budoucnu dilezité ekologické role.

e Altruisticka hodnota
Jednotlivci v soucasné generaci ptikladaji hodnotu

dostupnosti ekosystému pro ostatni.
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Ptistupy vhodné pro hodnoceni ES Ize dle Santos-Martin et al., (2017) rozdélit do tfech
hlavnich skupin: biofyzikélni, ekonomické (penézni) a sociokulturni (nepenézni). Biofyzikalni
hodnoceni se poji pouze ke stran¢ nabidky ES a vypovida o stavu a fungovani ekosystémt. Je
zjiStovano pomoci ekologickych ukazatelll napf. mnoZstvi biomasy, rozsifeni lesnich plodi,
velikost druhové populace, zemédé€lské pudy, organicky uhlik v ptidé€ atd. (Maes et al., 2016). Mezi
metody pro biofyzikalni hodnoceni patii napi. hodnoceni ekologické stopy nebo analyza zivotniho

cyklu (LCA) (Goémez-Baggethun & Groot, 2010).

Ekonomické ptistupy hodnoceni pracuji s aktudlni alokaci lidskych prostredkt k ziskani
nebo uzivani ES (Geijzendorffer et al., 2015). Zahrnuji preferencni metody zalozené na skutecné
projevenych preferencich na skutecnych trzich a metody zalozené na hypotetickych preferencich.
Prvni uvedené jsou odvozeny z preferenci spotiebiteli. Tyto metody zahrnuji: trzni ceny,
hédonické oceniovani, metoda cestovnich nakladti, metoda preventivnich vydajii (Organisation for
Economic Cooperation and Development, 2006). Metody odhalenych preferenci jsou zaloZeny na
ochoté platit ¢i ochoté piijimat za ekologicky uzitek ¢i ztratu a k jejich zjisténi se vyuzivaji
strukturované dotazniky. Sociokulturni metody (nepenézni) oceniovani ES vyjadiuje preference
dotcenych stran, dulezitost ES a pozadavky nebo potieby ve vztahu k pfirodé¢ (Geijzendorffer et
al., 2015). Nepenézni metody jsou vétSinou zalozené na kvalitativnich datech. Pomoci tzv.
deliberativnich metod lidé vyjadiuji své preference a hodnotové odhady pro jednotlivé ES, ziskané
hodnoty tak urcuji relativni dtlezitost ES. Ziskavani dat je Casto zalozeno na kolektivnich
a interaktivnich postupech a je vyuZzito metod jako napt. dotaznikové Setfeni, workshopy, setkani
(Povazan et al., 2021). Dle Mederly & Cernecky (2020) je primarnim cilem této metody zjistit kde

se nachazi shoda v konkrétnim hodnoceni ES ¢i konsensus pro jednotliva feSeni.

Vzhledem ke komplikovanému srovnavani a kvantifikaci vyuzivani pfinost riznych ES
(ptedevsim regulacnich a kulturnich), je nezbytné spojit vSechny vySe uvedené ptistupy, tak aby
mohly byt zohlednény pii rozhodovani o jejich ochran¢ (Hattam et al., 2015). Rzné ocenovaci
metody jsou vhodné pro rizné ES a poskytuji cenné informace o poptavce, ekologickych slozkach

a faktorech a zajmech spolecnosti.
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Graf 3: Prehled vybranych pristupu pro hodnoceni ekosystéemovych sluzeb
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3.6.1 Ekonomické oceniovaci metody

Ekonomické ocenovaci metody slouzi k odhadu hodnoty ekosystémovych sluzeb. Jejich
hodnotu mizeme ziskat z jiz existujicich trznich transakci souvisejicich s ES. V pfipad¢, ze trzni
transakce na trhu neexistuji k uréeni odhadu ekonomické hodnoty ES se vyuzivaji trhy
hypotetické (Vackar et al., 2017). Ekonomické hodnoty mizeme rozdélit do nasledujicich

kategorii.

3.6.1.1 Primé trzni ocenéni

Zakladni metodou pro urc¢eni ekonomické hodnoty je vyuziti trZni ceny. Tato metoda je
vhodna pouze pro stanoveni hodnoty u obchodovatelnych produktt a sluzeb napft. trzni hodnota
lesnich produkti. Trzni ceny mohou zastupovat pfimé a nepifimé uzitné hodnoty, nicméné
nezachycuji neuzitné hodnoty. Dals§i metoda vyuziva produkéni funkci a zaméfuje na vztah, ktery
muze existovat mezi konkrétni ekosystémovou sluzbou a produkci trzniho zbozi.
Environmentalni zbozi a sluzby jsou povazovany za vstupy do vyrobniho procesu a jejich hodnota
je odvozena z uvaZeni zmén ve vyrobnim procesu trzniho zbozi, které vyplyvaji ze zmény
zivotniho prostfedi. Tento pfistup je schopen zachytit nepifimou uZzitnou hodnotu. Ke stanoveni
ekonomické hodnoty ES lze také vyuzit preventivni vydaje, tedy celkovou hodnotu vynalozenou
na piedchézeni ¢i snizeni negativniho dopadu na zivotni prostfedi napt. nakup vodnich filtrii jako
zéastupce hodnoty znecisténi vodniho zdroje. Piedpokladem je, ze vynalozené prostiedky jsou
niz§i nez ziskané uzitky a pfedstavuji tak nejniz$i uroven ocenéni statku (DEFRA, 2007).
Zdrojem k tvorb¢ pfimého ekonomického hodnoceni mohou byt také ndaklady na obnovu ci

nahrazeni ES (Vackar et al., 2014).

3.6.1.2 Pristupy zaloZené na odhalenych preferencich

Mezi tyto ptistupy patii metoda hedonického ocefiovdani a metoda cestovnich nakladi.
Hedonicka metoda sleduje skutecné chovani ekonomickych subjektli na konkrétnim realném
trhu. Snazi se odvodit hodnotu pro nékterou z charakteristik obchodovaného statku, ktera vSak
neni obchodovatelna samostatné. Pro ocefiovani ekosystém je tato metoda vyjadfovana pomoci

zkoumani vztahu ochoty lidi platit za nemovitosti v urcitém misté a jednotlivych slozek
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ekosystému a jejich zmén (napf. kvalita vody a ovzdusi). Uzitky plynouci z umisténi nemovitosti
v zivotnim prostiedi pfinaSeji rtizné¢ vysoké uspokojeni zavislé na environmentdlnich
podminkach. Z rozdilu v cenéch u podobnych nemovitosti umisténych na raznych lokalitach 1ze
odvodit jakou cenu lidé ptisuzuji kvalité zivotniho prostiedi (Sejak & Dejmal, 2003). Zahrnuje
uzitnou 1 neuzitnou hodnotu. Metoda cestovnich ndkladit je vhodna piedevsim k hodnoceni
rekreacnich ES. Je zaloZena na sbéru dat pomoci dotaznikli a zohlediluje néklady vynalozené
jednotlivei pii navstéve rekreacni oblasti (cestovni naklady, vstupni poplatky, naklady obétované
prilezitosti). Nicmén¢ zachycuje pouze uzitnou hodnotu, neuzitna hodnota zlistdva neocenéna tim

dochazi k celkovému podhodnoceni uzitku (Cudlinova 2006).

3.6.1.3 Pristupy zaloZené na stanovenych ¢i hypotetickych preferencich

Jednou z nejzndméjSich metod je kontingentni oceriovaci metoda. NejcCastéji se pro stanoveni
ekonomické hodnoty ekosystémii pouzivaji dva zakladni pfistupy zalozené na vyjadienych
preferencich subjektt na trhu, ochota platit WTP — willingness to pay a ochota prijmout
kompenzaci WTA — willingness to accept. Sbér informaci pro zjisténi téchto hodnot probiha na
zaklad¢ dotazovani. Jednotlivci jsou na zaklad€ racionédlniho rozhodovéani schopni ohodnotit
zmény v ES 1 bez dalSich trznich ryst. Ochota zaplatit — WTP za zménu vyjadiuje ekonomické
hodnoceni pro zlepseni ES, protoze v pfipadé Ze zména je vnimana jako ptinos a jedinec z ni ma
uzitek, tak je ochoten za ni zaplatit. Naopak pokud je nastala zména v ES negativni, spottebitel
muze byt ochoten akceptovat - WTA a ptijmout kompenzaci za zhorSeni ES (Shogren et al., 1994;

Vodakova, 2013).

3.6.2 Vybrané metody sociokulturniho (nepenézniho) hodnoceni

Neékteré hodnoty ES pomoci ekonomickych hodnot zjistit nelze. Pro hlubsi pochopeni
fungovani a vnimani ES spolecnosti Ize vyuZzit sociokulturniho hodnoceni. Dle detailni reserSe
Santos-Martin et al. (2017) existuje pro zjis§tovani sociokulturnich hodnot sedm hlavnich pfistupt
rozdélenych do tii hlavnich skupin: kvantitativni, kvalitativni a integrované hodnoceni. Ty

se rozliSuji podle druhu vstupnich dat, jejich dostupnosti a ucelu ocenéni.
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Kvalitativni metody vétSinou zahrnuji  nékolikanasobné sledovani ¢i  dotazovani
respondentli, které probihd vétSinou ve spolupraci s experty zjednoho oboru. NejCastéji
se provadi tzv. hodnoceni preferenci, kdy se na zdklad¢ individuédlnich nebo spolecenskych
preferenci analyzuje motivace, vnimani, znalosti a souvisejici hodnoty ES. Pro ziskavani dat se
pouziva napf. metoda volného jmenovani nebo ptifazovani hodnot k jednotlivym ES. Dal§im
nepenéznim hodnoticim ptistupem je metoda obétovaného ¢asu. Metoda vyuziva zkoumani Casu,
ktery jsou ochotni lidé obétovat pro zménu kvality a kvantity ES. Mimo jiné je podkladem pro
zjisténi, pomoci jakych aktivit jsou lidé ochotni se zapojit do ochrany ES. Ke stanoveni
sociokulturni hodnoty jsou také vyuzivany vizualizace. Pti prizkumu zaloZeném na posuzovdani
fotografii jsou zjistovany vjemy a preference dotazovanych. Mnohdy jsou nabizeny alternativy
k posouzeni ¢i vybéru. Vyhodou je, ze diky vizualizaci a tim snadnéjSimu pochopeni, ma metoda
Siroky dosah do raznych skupin spolecnosti napt. odlisSné narodnosti nebo laicka vetfejnost. Mezi
kvalitativni data se fadi i narativni analyzy. Uastni se jich dotdené strany véetnd vefejnosti mimo
expertli z oboru. Jedna se napf. o tvorbu scéndii. Za pomoci riiznych nastroji (workshopy,
rozhovory, brainstorming) jsou vytvareny predpokladané alternativy budouci podoby ES. Pro

transparentnost mezi vazbami ES jsou vZdy zminény nedostatky pldnovanych scénait.

Kombinaci kvantitativnich a kvalitativnich metod je tzv. integrované hodnoceni, které
pro sbér dat spolupracuje s experty z riiznych oborti. Do hodnoceni je zapojena i verejnost
a ostatni dotené strany. Do integrovaného hodnoceni je zahrnuto participativni mapovani
a deliberativni metody. Participativni mapovani je zalozeno na mapovani rozmisténi ES
v krajiné pomoci geografickych informacnich systémt. Mapy se skladaji za ptispéni rtiznych
dotcenych stran (napf. mistni obyvatelé, experti Zivotniho prosttedi, ochranci ptirody atp.). Cilem
deliberativnich metod je zapojit neodbornou vetejnost a dotené strany do diskuzi, workshopi
nebo vedenych diskuzi k hodnoceni ES. Mezi nejcastéjsi nastroje deliberativnich metod patii
wfocus group®, hloubkovy rozhovor a obcanska participace. Pomoci nastroje focus group jsou
ziskavana data od skupin respondentl vyznacujicich se podobnymi z4jmy ¢i charakteristikami.
Respondenti se ucastni facilitované diskuze na pfedem definované téma. Cilem je sledovat
interakce mezi Gcastniky a odhalit jejich postoje a presvédcenti, které jsou podkladem pro chovani
(Morgan, 2001). Hloubkové rozhovory se provadéji, pokud neni mozné zorganizovat
respondenty na jednom misté ve stejny cas, nebo pokud se jedna o téma, které je prilis citlivé
k oteviené diskuzi. Rozhovor je individudlni a nestrukturovany. VéEtSinou je vybrany mensi

vzorek respondentli odpovidajici zdméru vyzkumu. Zaznam rozhovoru byva vétSinou pofizovan
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tazatelem na diktafon, nicmén¢ v dnesni dob¢€ nejsou vyjimkou ani rozhovory po telefonu ¢i pies
online platformy s webovou kamerou (Tahal, 2015). Obcanska participace zapojuje
a zplnomocnuje obCany do aktivit vrozhodovacich procesech. Vzajemna diskuze obcant
(spottebitelit ES) a dotCenych stran miize vést k optimalizaci navrhovanych fesSeni. Participacni
metody jsou vhodné k identifikaci a hodnoceni klicovych sluzeb ekosystému. Zucastnéni jedinci
pfifazuji hodnoty v §ir§im sociadlnim kontextu, dochézi tak k odklonu od expertné stanovenych

metod a ocenovacich piistupti (Kelemen & Goémez-Baggethun, 2010).

K sociokulturnimu hodnoceni komplexnich problému ES vyuZzivaji i pfistupy, do kterych
jsou zapojeni experti z dotCenych oblasti tzv. expertni odhadovani. Podklady k tomuto

hodnoceni se ziskavaji napt. metodou delphi nebo systematickou resersi.

3.7 Platby za ekosystémové sluzby PES

Vznikajici nerovnovdha mezi nabidkou a poptavkou po ES a silici tlak spolecnosti
na vyuzivani pfirodnich ekosystémt dal podnét k vytvofeni konceptu trzniho mechanismu
v podobé plateb za ES. Tento nastroj je stale vice vyuzivan k ochrané ptirody a pomaha ptetvaret
sluzby poskytované ptirodou na financ¢ni pobidky (Farley & Costanza, 2010). Pfijemci plateb ¢i
dotaci jsou vlastnici nebo spravci pfirodnich zdroji. V urc¢ité mife pomahaji PES rozpoznat
hodnotu ES a zajist'uji kontinuitu vyhod ¢erpanych z ekosystémi. Nékteré mechanismy PES jsou
v praxi funk¢ni jako napf. platby za ochranu povodi v horskych oblastech nebo obchod
s uhlikovymi kredity pro kontrolu emise oxidu uhli¢itého, naopak napft. platby za biologickou
rozmanitost jsou velice komplexni problematikou a jsou stile pfedmétem védeckych studii
(Fripp, 2014). V literatufe je mozné najit mnoho definic, ale podle revidované verze Wunder

(2015) lze PES definovat nasledovné:

1) Dobrovolna transakce, ktera

2) probiha mezi uzivateli sluzeb

3) a poskytovateli sluzeb

4) je podminéna dohodnutymi pravidly hospodateni s pfirodnimi zdroji

5) pro generovani sluzeb mimo lokalitu (pfijemci ES jsou mimo fyzické misto, kde

je poskytovani ES generovano).
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Dle finan¢niho uspofadani mizeme PES rozdélit do tfech hlavnich platebnich schémat
(Martin-Ortega & Waylen, 2018; Sarvasova et al., 2019; Schomers & Matzdorf, 2013; Wunder,
2005)

e Vefejna schémata — platby od vlady nebo vetejnych organizaci vlastnikiim pfirodnich
zdrojt v zajmu celé spolecnosti (Pigouvian koncept).

e Soukromd schémata — vlastnici pfirodnich zdroji pfijimaji platby na zéklad¢ dohody se
soukromou spolecnosti nebo osobou (Coasean koncept).

¢ Kombinovana schémata — kombinace obou ptedchozich zptisobti plateb.

3.8 Koncepce hodnoceni ekosystémovych sluzeb v CR

V poslednich 30 letech vznikla v CR fada rozdilnych piistupti. Kvantifikace a hodnoceni
funkci lest Ceské republiky dle Vyskot, (2003) je metoda zaloZena na klasifikaci
ekosystémovych charakteristik lesnich porosti, kterd bere les a jeho funkce z celospole¢enského
uhlu pohledu. Funkce lesti jsou rozdéleny do Sesti skupin a je hodnocen realny potencial funkci
lest (maximalni funk¢ni schopnosti porostu pfi optimalnich podminkach) a realny efekt funkci
lesti (skute¢nd funkéni ucinnost porostu v redlnych podminkach). Metoda zahrnuje spole¢enskou
hodnotu lesa hodnocenou pomoci faktoru aktualniho spole¢enského zajmu na zékladé potieb

a zadanosti spolecnosti. Na zdklad¢ metodiky je mozné veSkeré hodnoty finan¢né vyjadrit.

Dalsi metodicky postup hodnoceni funkci a ES (Sejak, 2010) vychéazi z metody BVM
(biotope valuation method), ktera je zaméfena na ocenovani biotopt. V ramci studie jsou ocenény
vSechny ekosystémy vcetné lesti. Metodika k hodnoceni vyuZzivéa ndkladovych metod na ndhrady
ES. Kvantifikace vybranych ES byla proveden u dvaceti dvou ekosystémui a byla vycislena
celkova hodnota ekosystémii v CR. Metodika byla vytvofena predeviim jako podklad pro

rozhodovani ve véci ochrany pfirody, biodiverzity a vycisleni $kod na ekosystémech v CR.
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Obrazek 3: Oceneni biotopii podle metodiky Sejak, (2010) za rok 2006

Na podnét EU a vydaného dokumentu Strategie biodiverzity EU do roku 2020, kdy bylo
Clenskym statim ulozeno zmapovat stav ekosystémt a jejich ekonomickou hodnotu byl vytvoien
metodologicky ramec pro integrované hodnoceni ES kolektivem Vackar et al., (2014). Metodika
klasifikuje ekosystémy dle tzv. Konsolidované vrstvy ekosystémti (KVES). Ramec je kategoricky
roztiidén do Sesti hlavnich vrstev ekosystému (KAT1), které jsou dale rozliSeny na jednotlivé
biotopy (KAT2-KAT4). Dochazi k propojeni hodnot ES s mapovym GIS podkladem. Mapy maji
slouzit jako podklad a zjednoduSeni diskuze mezi zdjmovymi skupinami, zptehlednéni
a vizualizaci rozmisténi sluzeb vcetné jejich prostorovych vazeb. Tento ptistup mé byt zohlednén

predevsim v krajinném planovani a pti rozhodovacich procesech v trvale udrzitelném fizeni.
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Obrazek 4: Metodologicky ramec integrovaného hodnoceni ekosystémovych sluzeb od autoru
Vackar et al., 2014), (zdroj: Frélichova et al., 2014)
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Obrazek 6: Mapa hodnoty ekosystémii dle metodologického ramce integrovaného hodnoceni
ekosystemovych sluzeb v Ceské republice dle (Vackar et al., 2014), (zdroj: Frélichova et al.,
2014)

Nejnovejsim systémem pro hodnoceni ES je Metodika hodnoceni spolecenské socialné-
ekonomické vyznamnosti ES lesa v Ceské republice (Sisék et al., 2017). SluZzby jsou &lenény dle
socialné-ekonomického obsahu, tedy dle jejich vztahu k trhu na sluzby trzni, zprosttedkované
trzni a netrzni (socialni). Cena sluzeb je stanovena s ohledem na fakt, ze les je dynamicky pro
dve Casova obdobi: doc¢asné rocni a trvalé kapitalizované hodnoty hodnot ro¢nich. Dle toho, ¢im

je lesni ekosystém nahrazen, nebo co nahrazuje jsou hodnoty sluzeb lesa rozdéleny. Kalkulace
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spolecenské efektivnosti rozhodovani a vlivu ¢innosti na vyuzivani lesa a jeho funkci je les bran
jako komplexni celek se vS§emi jeho funkcemi, které ve spolecnosti plni. Metodika byla vytvotena
pro pouziti v praxi ve statni a vetejné sprave, ve védé a vyzkumu a ve vzdélavani.

Tabulka 3: Spolecenska socialné-ekonomicka hodnota jednotlivych kvalitativnich charakteristik
kulturne-naucnych sluzeb lesa pro spolecnost v Kc/ha (zdroj: Sisak et al., 2017)

Kvalitativni charakteristiky lesa Roéni Celkova
(kapitalizace)

Lesy slouZici béznému lesnimu hospodafstvi 2 882 144 100

Lesy slouzici vyuce a vyzkumu 4939 246 950

z toho trvalé vyzkumné plochy 6 381 319 050

Lesy v narodnich parcich: - 1. zdna 8 130 406 500

- 2. zéna 7205 360 250

- 3. zéna 5145 257 250

Lesy v chrinénych krajinnych oblastech: - 1. zona 7512 375 600

- 2. zéna 6 381 319 050

- 3. zéna 4424 221 200

Lesy ndrodnich pfirodnich rezervaci 9 365 468 250

Lesy pfirodnich rezervaci 7821 391 050

Lesy narodnich piirodnich pamatek 7 409 370 450

Lesy pfirodnich pamatek 5763 288 150

Lesy ochrannych pisem zvIa5té chrinénych Gzemi 4425 221 250

Lesy lesnickych parki 5248 262 400

Lesy pfirodnich parkii 4323 216 150

Lesy v (zemnich systémech ekologické stability: - 1. nadregiondlnich | 7 102 355100

- 2. regiondlnich 4939 246 950

- 3. lokilnich 3602 180 100

Lesy v krajinnych a pamatkovych zondch 5248 262 400

Lesy svétového dédictvi UNESCO 8027 401 350

Lesy biosférickych rezervaci UNESCO 7512 375 600

Lesy NATURA 2000 6 381 319 050

3.9 Nabidka a poptavka ekosystémovych sluzeb

Zkoumani a kvantifikovani vztahu poptavky a nabidky ES je stéZzejnim prvkem dopliiujicim
mozaiku nastroji vedoucim k udrzitelnému hospodareni (Khosravi Mashizi & Sharafatmandrad,
2021). Pro mapovani a hodnoceni poptavky se pouzivaji rizné metody, vSechny z nich maji
spole¢né to, ze odkryvaji, jak ekosystémy piispivaji lidskému blahobytu a k feSeni politik
prirodnich zdrojt (Burkhard & Maes, 2017). Vysledky také napomahaji pii tvorbé hospodaiskych
rozhodnuti a poskytuji cenné informace pro komunikacni strategii v lesnictvi. Poskytovani ES je
mistné a casové dynamické. Vzhledem k neudrzitelnému zplisobu spotiebovavani ptirodnich
zdroju se neustdle zvétSuji rozdily mezi nabidkou a spolecenskou poptavkou po ES. Nabidku
v tomto piipad¢ charakterizuje kapacita ekosystémovych produkti a sluzeb. Spolecenskou
poptavku po ES urcuje potieba urcitych ES ze strany spole¢nosti, dot€enych stran a jednotlivca
(Dworczyk & Burkhard, 2021). Zatimco pozadavky na ptirodu ze strany spolec¢nosti rostou,
schopnost produkovat sluzby kontinualné klesa (S. Liu et al., 2010). Jejich nesoulad zpisobuje

neuspokojenou poptavku s piimym dopadem na lidsky blahobyt (napf. poskytovani vody)
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a vytvari riziko pro celou spolecnost (sekvestrace uhliku) (Wei et al., 2018). Mimo to
nerovnovaha negativné ovliviiuje celé ekosystémy a jejich budouci fungovani (Millennium

Ecosystem Assessment, 2005).

Na lidské potteby se miizeme divat z rtiznych pohledii. Psychologické a Siroce uznavané
pojeti bylo vytvofeno v roce 1943 Abrahamem Haroldem Maslowem. Jeho teorie hierarchie
lidskych potteb zndzornuje pyramida s péti kategoriemi, pficemz k uspokojeni téch nejvyssich je
nutné uspokojit potieby na nizich stupnich. Clovék tedy neustéle vytvaii rizné potieby. N&ktefi
autofi se snazili najit mezi ekosystémovymi sluzbami ¢i udrzitelnosti a touto teorii spojitost,
nicmén¢ Maslowova hierarchie potfeb zahrnuje jak lidské potieby aplikovatelné na ekosystém,
tak i1 ty vice spolecenské (laska, soundlezitost a sounalezitost) a pro vztah k ekosystému huie
aplikovatelné (Maslow, 1943). Proto byly pozdé&ji v dokumentu MEA stanoveny dimenze dobte
pouzitelné ke stanoveni hierarchie lidskych potieb pro ES. Vychézi z piedpokladu, ze lidskych
blahobyt je zavisly na ES a rozliSuje pét dimenzi lidského blahobytu:

1. zékladni material pro dobry zivot,
2. svoboda volby

3. zdravi,

4. dobré spolecenské vztahy a

5. jistoty (Millennium Ecosystem Assessment, 2005)

Lidské potieby jsou stejné€ jako ES lesa dynamické v ¢ase a odlisuji se i mistn¢. Poptavka po
ES je souhrn veskerych ekosystémovych produkti a sluzeb aktudlné€ spotfebovanych nebo
pouzivanych v urcité oblasti za urcité casové obdobi (Burkhard & Maes, 2017). Vliv na podobu
a velikost poptavky ma cela fada faktord, z nich nejvyznamnéjsi jsou spolecenska a ekonomicka
urovein obyvatelstva, jejich zvyky a tradice, v€kova skladba, infrastruktura a obcanska
vybavenost. Pii porovnavani severni a zapadni Evropy s centrdlni ¢asti kontinentu maji lidé na
vyznam lesa rizné pohledy. Lidé ve stiedni Evropé prikladaji vétsi vyznam ekologickym
aspektim a vice si uvédomuji naptiklad vyznam dieva jako 0lozisté uhliku nebo to, ze lesy
poskytuji protierozni funkci a jsou uto¢istém pro mnoho zivociSnych druhii. V severnich
a zapadnich oblastech Evropy se s lesem poji vice ekonomicky zamétené otazky a lidé ptikladaji
vetsi vyznam multifunkénimu vyuzivani lest. Sbirani lesnich plodii je popularnéjsi u obyvatel

sttedni a severni Evropy nez v jiznich oblastech Evropy (Rametsteiner & Kraxner, 2003).
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4 Metodika

Predkladana disertacni prace je ve form& komentovaného souboru publikovanych ¢lank.
V ramci jednotlivych ¢lankit jsou metodiky odlisné a jsou detailné popsany v jednotlivych

publikacich.
Pouzité metodické postupy:

e Systematickd reSerSe odbornych textli a dokumentl ziskanych z odbornych védeckych
publikaci, oficialnich politickych dokumentd, z dat Ceského statistického ufadu (CSU)
a Cinského narodniho statistického utadu (CNSU).

e Sekundarni data pro analyzy byla zpracovana metodami: deskripce, komparace a syntézy
politickych lesnickych dokumentti, odbornych védeckych publikaci a literatury, analyzou
klicovych slov v databazi odbornych védeckych publikaci SCOPUS.

e Primarni data byla ziskana metodou sociokulturniho hodnoceni ES pomoci dotaznikového
Setfeni hodnoceni preferenci, posuzovani obrazkli a metodou CAWI (Computer Assisted
Web Interviewing).

e Metodika statistického zpracovani primarnich i sekunddrnich dat je detailné¢ popsana

v jednotlivych publikacich.
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5 Vysledky — separaty ¢lanki a vystupi

Predlozend disertacni prace je separatem Ctyi odbornych ¢lankt tykajicich se konceptu

lesnich ES.
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Abstract: The general objective of the study was to assess the main drivers for visiting the forest and the
frequency of the visits in the Czech Republic. A nationwide collection of data of the sociological research
as part of The Market & Media & Lifestyle Research Project was carried out every year in the Czech
Republic under the licensed cooperation with Kantar Media. The project is unique by the large scope of
the questions in the questionnaires and by the high number of respondents. A total of 8794 Czech
inhabitants aged 12 years and above from all the regions were involved in the survey in 2018. Information
about the socioeconomic and demographic characteristics of all the respondents were obtained. In the
closed questions, the respondents reported the frequency of the forest visits and its drivers. The main
driver for visiting the forest was just to go for a walk or just to enjoy the outdoors, especially during their
holidays or weekends, amounting to 79% of the inhabitants. Meditation and relaxation as well as sport in
the forest, were also considered as important motives for forest recreation. On the contrary, 95% of the
visitors did not practice game hunting, although game has a long tradition in the Czech Republic.
Improvement on managing the forest for recreation should focus on participatory forest management to
find a consensus between the public and forest stakeholders. Common decisions may help set up forest
recreational goals with positive impacts on forest ecosystem services.

Keywords: forest visitors; forest ecosystem services; forest recreation; forest policy

1. Introduction

More recently, there is increasing interest on the societal demands on forests that not only focus on
timber production but also place more emphasis on non-wood forest products and ecosystem services.
Recreation demand in forests is increasing globally. The World Tourism Organization [1] reported that
recreation demand rose by up to 5% overall in Europe in 2018 overall, with forest tourism having a
considerable economic value, while the overall tourism sector accounts for 10.4% of the global GDP in
2018. It follows that forest tourism has also a considerable economic value [2,3]. Current knowledge about
forest recreation has been analysed by many studies mainly from the northern and western European
countries. They have brought many interesting findings but only a few of them treat the visitors’
motivation in detail [4]. Especially in the central European countries, including the Czech Republic,
research dealing with the motivation is lacking. The national Czech Forest report published by the Ministry
of Agriculture is available, but it contains only general information about the visits and rather focuses more
on collecting forest non-wood products in detail [5]. Continual recreation monitoring helps to allocate,
plan, and manage of recreation resources and increases the provision of recreation services. Moreover,
recreation demand links many other sectors of society (e.g., social, health, sport, culture, forest, and nature
policy) and is linked to other social and economic goods and services [6,7]. The public demand for
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attractive, quiet, safe, and natural-looking spaces for tourist recreation is rising, notably from urban
populations [3,8,9]. Thus, access to the territory, landscape protection, environmental quality, and forest
management are increasingly at stake and call for adequate planning and funding. When lacking
information about the tourists’ preferences and motivations, problems like the lack of hygiene facilities, the
lack of trails and educational boards, steep slopes, or inaccessible terrains for visitors with physical
disadvantages, etc., can start to occur.

The current perception of forests has resulted from the rising awareness on the environmental
responsibility that has adopted the idea that the forest has a multiple-use nature value. Furthermore,
constant economic growth and the development of civilisation have created the need for a work-recreation
balance. Recreation takes up a large part of people’s everyday lives, which leads to the increased demand
for this ecosystem service [10]. In each forest, the forest management and stakeholder groups deal with
multiple demands in order to meet different objectives. As Sisdk and Sloup [11] mentioned, forest owners
should perceive that the forest is not only for delivering an economic value but also for providing a place
for recreation, sport, and relaxation for people.

In recent years, the recreational function of the forest has often been investigated in many studies, and
as such, the function has been presented as a very important nonmarket service provided by the forest
ecosystems [12]. The recreational value of the forest is valued by the public by many factors which have a
significant impact on the public utility of the forest area. The structural characteristics, e.g., the tree species;
open spaces; scenic views; or the presence of recreational facilities, e.g., kiosks, picnic spaces, or parking
places, are important determinants for the visitors” choice in the location for their leisure time [13-15].
However, recreation in the forest should be viewed from the other side and should perceive that intensive
tourism and recreational activities, especially in places with nature attractions, can also have a negative
impact on the forests and animals [16]. Therefore, Sievanen et al. [17] emphasised that the gained recreation
data are essentials for the development of suitable marketing strategies to specific user groups.

According to reference [18], the Czech Republic is the country in which the highest proportion of the
population (55%) saw nature as the main reason to go on holiday. As a country with forests covering 34%
of the country’s total area, the Czech Republic has placed attention on the promotion of forest ecosystem
services and non-wood forest products. Moreover, the results of this unique study are significant for the
Czech Republic as 54.9% of the forests are managed by the state, 17.2% of the forest are managed by
municipalities, and 4.4% of the forest are managed by the church. Thus, the recreational function is an
important all-society function and helps to map the social demand in the country. The state has a
significant public forest responsibility [5]. In the Czech Republic, forests are often used by the public for
walks, recreational sports, hunting, fishing, or picking forest fruits. In the Czech Republic, the access and
recreational disposition to the forest has traditionally been free for all the people. The freedom to roam in
the forest is codified in the national law. This law is similar to the “everyman’s right” in the Nordic
countries and gives people the right to use the land owned by others to roam there by foot, bicycle, or other
manners, which does not cause any damage, and also gives the right to pick forest berries, mushrooms,
and firewood [19].

The objectives of this paper are to investigate the characteristics of the forest visitors, the important
drivers, and the frequency of the forest visits in the Czech Republic. Unlike existing research, our study has
shown detailed information about the forest visitors’ motives. Based on this information, a
recommendation on the country’s forest management in order to harmonise the economic and forest
non-production goals is expected to be optimised.

2. Materials and Methods

2.1. Study Area

The Czech Republic is situated in central Europe. The total forest area in the Czech Republic is 2.67 mil
ha. The current population is 10,649,800 inhabitants with a population density of 134 people per km?2. The
almost entire forest area in the country is open and accessible for public recreational purposes. Coniferous
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and deciduous trees cover 71.9% and 27% of the total area, respectively. Originally, the natural
composition of the forest in the Czech Republic consisted mainly of deciduous trees; however, the Norway
spruce (Picea Abies) is currently predominant among the trees as a result of forestry management
development and human intervention [5,20]. Almost 56% of the forest is under state ownership; the rest of
the forests are private forests. Important areas for forest recreation are “specially protected areas”.
Large-scale specially protected areas in the Czech Republic include four national parks and 26 protected
landscape areas spread over 15.93% of the territory. Tourism is popular in these protected areas; therefore,
it is necessary to control the excessive load on nature in the valuable areas and to monitor the tourist
preferences.

2.2. Sample Selection

In order to analyse the information on the visitors to the forest sites in the Czech Republic, data on the
sociological research mapping the frequency and reasons for the visits to the forest by the general public
has been ongoing as part of the Market & Media & Lifestyle (MML-TGI) Research Project, which has been
carried out in licensed cooperation with Kantar Media UK Ltd., Prague.

The MML-TGI research project has been carried out in the Czech Republic since 1997. Of the 8,793,714
inhabitants of the Czech Republic aged 12-79 years old, the respondents were selected by using the quota
selection method including the following criteria: gender, age, level of education, monthly income, and
size of residence. In total, the number of recruited respondents in the research project was 8794 and is
representative of the whole. The questioning was conducted by the method of face-to-face interviews with
an interviewer in combination with using the proven computer-assisted web interviewing (CAWI)
method. The MML-TGI project contains four main spheres of questions: A personal data part (face-to-face
or online method); including sociodemographic data; a media part (face-to-face or online method); a
consumer behaviour part (prevailingly undertaken by an independent fill-out form), and a lifestyle part
(prevailingly undertaken by an independent fill-out form) including 620 entries on the respondent’s
lifestyle. The data used come from an investigation in 2018.

2.3. Data Analyses

The descriptive data in the general characteristics of the respondents were used for the single traits.
The frequencies were presented by absolute numbers and their proportions. The traits that influence the
frequency of the forest visit were compared via a Chi-squared test for the categorical data. To designate the
statistical significance in all the analyses, a p-value of less than 0.05 was used. The statistical analysis was
performed using Microsoft Excel 2016 (corp. Microsoft, Redmond, Washington, USA).

3. Results and Discussion

The data were collected by the method of face-to-face interviews with an interviewer in combination
with using the proven computer-assisted web interviewing (CAWI) method. The respondents responded
separately to an online web questionnaire. The idea was to capture the widest spectrum of the population
(12-79 years old). Thus, the age range became the entry criteria for the age of respondents. Interviews
under the age of 15 were conducted by personal interviews in the presence of the interviewer, the
respondent, and their legal representative. Generally, att the age of 12 years, people have already been
developed their personal attitudes, actively affecting the consumer markets, and are able to express their
preferences on how to spend their leisure time.

This method allows one to display images, graphics, packaging, and packshots as well as to play TV
or radio advertising spots. The questionnaire allows various objects to be dragged across the pages, and it
has other interactions. This interactive form of a questionnaire survey is fun and comfortable for the
respondents. Besides, the CAWI method combines the advantages of both qualitative and quantitative
research and, thus, represents a new dimension in research methods. The responses were recorded
electronically. The respondents were asked by e-mail. The sample of the respondents corresponds to the
sample of the active population. The users received an email with a link to the questionnaire website. The
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survey was terminated after reaching the minimum calculated sample size, and all the returned
questionnaires (100%) were included in the analysis.

3.1. Socioeconomic Features of the Respondents

The general characteristics of the demographic and socioeconomic features of the respondents are
summarised in Table 1 and include the gender, age, education level, monthly income, and size of their
place of residence.

A similar proportion of males (49.6%) and females (50.3%) participated in the study. 41% of the
respondents are in the age group of 12-39 years old, approximately one-third (33.8%) of the respondents
were in age group of 40-59 years old, whereas 25% of the respondents were over 59 years old. Regarding
the education, the smallest proportion of the respondents was in the group with a basic education (15.6%),
more than half (66%) of them had a secondary education, and the rest of the respondents (18.4%) had
reached higher education.

A total of 5.9% respondents are categorised in the group with a minimum monthly wage of 8 000-15
000 CZK/month followed by 14.1% of the respondents who earned 15,000-25,000 CZK/month, 40.9% of the
respondents earned 25,000-40,000 CZK/month, and approximately one-third of the respondents (30.4%)
had an income of 50,000-100,000 CZK/month. Furthermore, only 0.9% of the respondents earned more
than 100,000 CZK/month. About 34.8% of the respondents had at least one child in their households. The
respondents are equally spread throughout all the regions of the Czech Republic. All city sizes are
represented also, so the results are not influenced by the majority of the inhabitants from cities or from
villages. The motivations and drivers that affect the forest visits may vary depending on the location where
they live. Nowadays, more than 50% of the world’s population lives in urban areas. In 2045, this figure is
expected to increase 1.5 times to a total of 6 billion people worldwide. In the Czech Republic, in 2017,
73.68% of the population lived in cities [21]. According to a study carried out by Van Den Berg et al. [22],
the benefits of forest recreation can be assessed as the product between the frequency of the forest visits
and the associated motives. The forest brings many health benefits not only for physical health but also for
mental health. This is mainly significant for people from cities [22,23].

Table 1. The socioeconomic data features of the respondents.

Number of Respondents

Variable Category %
Gender Male 49.61
Female 50.39
Age 12-19 years 8.10
20-39 years 32.10
40-59 years 33.85
60-79 years 25.08
Level of education Elementary 15.57
Secondary 66.07
Higher 18.36
Monthly Income (CZK)  8000-15,000 5.93
15,000-25,000 14.16
25,000-50,000 25.24
50,000-100,000 30.49
>100,000 0.95

Size of the cit

(number of inhabi}tfants) <1000 1590
10004999 21.94
5000-19,999 18.59
20,000-99,999 21.37
>100,000 22.20
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3.2. Drivers of the Forest Visits

Table 2 presents the drivers of the forest visit based on the general characteristics of the respondents.
The reasons that drives the respondent to visit the forest were divided into seven categories, namely (1) just
for a walk/enjoying outdoor activities, (2) doing sports in the forest, (3) relaxation/meditation, (4) only
passing by, (5) collecting firewood, (6) observing and taking pictures of nature, and (7) hunting.

Table 2. The frequency of the forest visits according to the drivers.

Several Times During Leisure Several Times Less Not at
a Week Time a Month Often All
Just for a walk/fo.r enjoying the 10% 21% 25% 339 1%
outdoor environment
Doing s.ports in the forest 3% 8% 1% 249% 549
(running/cycling, etc.)
Relaxation/; r.neditation/ merging 4% 1% 17% 30% 389
with nature
Passes the forest on the way to 3% 4% 8% 17% 8%
school/work
Collection of firewood 1% 4% 5% 18% 73%
Observe and take pictures of o o o o o
animals/birds/flowers/etc. 2% 5% 6% 24% 64%
Hunting 0.3% 1% 1% 3% 95%

3.3. Frequency of the Forest Visits According to the Drivers

Just for a walk/enjoying outdoor activities: This driver is the strongest motivation to encourage
people to visit the forest. Walking or hiking were the top recreational activities in other recent European
studies also [24-31]. The detailed statistical analysis is described in the appendices (Table Al). Women
reported visiting the forest for walking during their leisure time (about 24%) more than men (about 19%).
Although both men and women had a similar proportion in each frequency of forest visits that indicated
the same interest in visiting the forest for a walk by gender, the category of visiting the forest less often
showed high percentages for both men and women (34.51% and 31.19%, respectively) followed by several
times a month (27.00% and 23.33%, respectively). It is similar to the Swedish population where more than
30% of the population visits forests for walks [30].

The trend of visiting the forest for a walk by age group had the lowest proportion in the youngest age
group and gradually increased and had the highest proportion of forest visitors in the age group between
4049 years, which visited the forest several times a month just for enjoying outdoor activities. The results
correlate to the study from Barcelona, where largely older people favour medium-intensity activities such
as walking [26], as well as from Germany, where hikers are an average age of 47 years old [31]. Then, the
frequency of the forest visits for a walk gradually decreased after 49 years old. The results indicated the
importance of introducing the habit of visiting the forest starting at a younger age [32-35]. Oppliger et al.
[34] found that 42% of the respondents were forbidden by their parents to visit forests in their childhood.
Moreover, the children who joined a youth group interested in the forest (scouts) had a higher frequency of
forest visits in their teenage years. A study from Sweden showed that children visiting nature recreational
areas dropped by about one-third in the last 20 years [36]. Nevertheless, our study presented that higher
education level respondents visited the forest more often than less educated ones. Askerlund and Almers
[37] reported the results of a forest garden, where urban children have opportunities to understand and
develop relationships with other organisms. People with a secondary education (about 22%) and higher
education (27%) visit the forest in their free time more than people with a lower education level. The
inhabitants of villages (about 17%) go to the forest several times a week. A quarter of the people regardless
of the size of the place of their residence, go into the forest for walks less often.

Walking and enjoying nature are an important parts of the forest recreation as well as the outdoor
recreation market. The attractiveness of outdoor activities is in the limelight; many European countries are
aware of this [38,39]; and hence, special walking activities such as hut hiking trails, for instance, in
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Germany, Austria, Sweden, Finland, Canada, or New Zealand have been developed [40]. People can use
the cottages for a stay overnight and, the next day, to continue on the trail. This is also an interesting
opportunity for how to use some forestry buildings which are not in use every season [41].

This kind of active relaxation is advantageous on both sides because of the added value to tourists in
the form of recreation and health benefits and, on the other hand, to create employment and to strategically
promote the nature locality internationally [40]. These aspects can positively influence regional
profitability not only in the forestry sector but also in gastronomy or accommodation services.

Doing sport in the forest: In recent years, we can observe the trend of sportification of nature-based
recreation; these desires turned to the organisation of adventures, physical challenges, and competitive
sports events [42]. Men (50%) are more likely than women (44%) to exercise or to play a sport (p < 0.001).
The detailed statistical analysis is described in the appendices (Table A2).

However, both genders are characterised by the fact that half of them were not participating in a sport
in the forest at all. Young people (12-29) do sports more often in the forest than older age groups, while
older people aged 4049 (31%) do sports less frequently in the forest. Nevertheless, similar studies
carried-out in nature areas, but not exactly in the forest, reported that younger people exercise more
[26,43]. The results in the motives for the forest visits are generally very similar to those in parks or nature
conservation areas [44]. The forest is a popular place for sports activities for urban inhabitants rather than
for people from smaller towns and villages. The popularity of physical exercise in an urban forest park was
also reported by Ma et al. [45]. The results showed that people from the countryside sought relaxation and
calmness in the forest more often than people from the big cities. According to Abildtrup et al., [15] forest
visitors can use urban parks as a substitute for the forest for their outdoor activities, but visiting the forest
is a unique activity. Urban parks (depending on their size and the number of trees) are able to simulate a
visit to a real forest only to a certain extent [46,47]. According to a study conducted in the United States
[48], up to 90% of the population are inside buildings (schools, public buildings, offices, and factories)
during a normal working day. This seems to be a signal for employers to try to bring the company culture
closer to nature. People should spend more time in nature during their free time. From the recreational
point of view, an urban forest, a spa forest, and a forest up to 50 m from a bicycle path and tourist trails are
more attractive. These forests have the highest attendance. The average attendance of these locations is 170
attendees/ha more than other forests. The long-term average of forest attendance in the Czech Republic is
20.7 attendances/person and 87.3 attendances/ha. This data has been gained from long-term observations
which were started in early 1994 [20,49]. According to the sports drivers, a study held in the Czech
Republic and Poland by Janeczko et al. [50] found that Czech people run in the forest several times a month
and that the reason for running in the forests was the advantage associated with the culture and regulation
of the ecosystem services, such as to be in nature, the clean air, and the landscape. This slight deviation
may be due to the fact that the study by Janeczko et al. [50] was focused primarily on runners, while we
asked the public about sports in general.

In recent years, the popularity of cycling tourism has grown, not only mountain biking but also
e-biking, which has started to become popular [39,51-53]. A recent study from Austria reported that bike
tourism will be a significant part of rural economics. Two main motive of mountain bikers are the nature
and physical activity [39]. In the event that the demand will increase in the Czech Republic, the future
challenge for cyclists and stakeholders is to find common solutions in trail planning with regard to the
sustainability and protection of the forest ecosystems.

Nearly half of the Czech population go to the forest to do some sport activity. The European
Commission [54] reported that, in total, 41% of Czech people never exercised or played sport. The most
common reasons for engaging in a sport or physical activity were to improve one’s health (54%). The
findings from a Swiss study [34] which was directed at teenagers suggested that the support and
establishment of formal and informal recreational facilities for the support for not only the physical, but
also for the mental health of young people was necessary.

Relaxation/meditation: Relaxing, meditating, and recharging one’s energy for one’s mental
well-being is the second most common reason for visiting the forest. Similar results were reported in a
study in China [45]. Research in the Netherlands [24] found that relaxation was also a highly preferred
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purpose of visits; however, meditation was unpopular. It showed that, in the defined categories, there are
slight borders. The results reported that interest in meditation activities did not depend on gender.
Relaxing activities were more interesting for people aged 30-39 (20%). This group visited the forest for
these purposes several times a month. People from smaller towns and villages sought relaxation and
meditation in the forest environment more often than people from the big city. Only 38% of the respondent
sample did not visit the forest because of relaxation. People perceive the connection between their health
and recreational activities [55]. This can also be strongly related to the motivation to go out on outings to
the forest. The most dominant motives and, thus, the most dominant benefit of forest recreation is to give
rest to the mind, to escape from society, and to think about substantial issues there [38].

Walk through the woods on my way to school/work/friends, etc.: Most people do not cross the forest
on their way to work or school (68%). If so, people from a small town or village (1000-4000 inhabitants)
were the most likely to go through this place. Therefore, this reason for visiting the forest was not
significant for them due to their habits.

Collecting wood for heating: Several times a month or less, men (6%) were more likely to go to collect
firewood from the forest than women (3%). Even so, the percentage of firewood collectors was very small.
Most people who collect wood less often are in the category aged 40-59 (about 12%) with a higher
education level (26%). In prehistory, collecting firewood was important for survival during winter [56]. The
collection of firewood is no longer popular as it was in the last century. However, thanks to urbanisation
and rising incomes, people start looking for another more efficient and convenient alternative for heating
their houses, such as gas fuel, charcoal, or electricity [57]. The decline in this trend can be explained by the
fact that people do not need wood for cooking and that they are rather buying it because it is much more
convenient. In total, more than one million households in the Czech Republic use firewood (about 23.3%).
Nevertheless, the most common way to procure firewood is to buy it from a forest enterprise or
gamekeeper or on the wider market (about 38%). Furthermore, wood is a key fuel especially for cottages
and recreational facilities. According to a national survey which was held in 2015, only 16% of the people
take firewood from the forest by themselves [58]. This result is in agreement with the findings in this paper.
The majority of the people who collect firewood live in villages where anyone can easily access the forest.

Observing and taking pictures of animals/birds/flowers/nature: Observation of nature was more
popular among university educated people (about 31%). The results correlated with a study of green areas
in the Netherlands, where older and highly educated people valued wildlife and flora more [59], and
equally in a recent Finnish study [60] performed in urban green areas. A survey of the Swiss general public
also reported a higher desire to learn something about nature in older generations [61]. This reason of
visiting the forest was significantly less common. Other socioeconomic features are not significant.

The lack of professional ecologists and their limited geographical options can encourage people to do
citizen science. This method can motivate the people to be a nonprofessional researcher and to go to the
forest and to observe nature. In addition, the data collected could contribute to forest protection [62,63].
These methods are not well developed in the Czech Republic, but by increasing the awareness about forest
benefits and by building a bridge between science and the public, they can be. In promoting these types of
forest visits, we must not forget to emphasise the importance of carefully observing animals and to take
certain limitations in invading the forests into account and in finding a balance for the number of visitors
and economic value in the extent that nature is not overloaded and that the animals are not disturbed in
their natural environment [64].

Although picking berries and mushrooms are considered one of the favourable activities in the Czech
forest. The Czech Republic has quite a high rate (67%) of picking mushrooms compared to other western
European countries, e.g., in Denmark, the picking rate is only 4% [13,20,65]; however, the information was
not collected in this study. Nevertheless, the study confirmed that forestry plays a less vital role in the food
availability of the respondents unlike in Asian or African countries [66-68].

Hunting;: The results show that most people did not go to the forest for hunting game (up to 95%). Of
the minority who said they went hunting, they were mostly men aged 40-49 with a high school education
level. The age range of the hunters is slightly lower than in a study conducted in Sweden [69], where the
hunter was 52 years old on average. However, the results correlate with the finding that hunters were
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predominantly from rural areas [70,71]. The education level of hunters in other countries was at a lower
level [69]. This motive was the lowest of the eight drivers. Although hunting is deeply anchored in the
history of the Czech Republic, the practices are decreasing due to the increasing trend of animal protection
as well the increasing urbanisation caused by living in a city environment and empowering negative
attitudes towards hunting compared to other recreational activities [72]. Moreover, nowadays, hunting is
carried out for the purpose of recreation, unlike in the past when it was a necessary source of livelihood.
[73]. Hunting as a recreation activity is at a very low level in this study (5%). Overall, this motive to visit the
forest among other recreational activities is very low; only around 1% of Europeans mentioned visiting the
forest for hunting [74]. In the Czech Republic, there are restrictions that limit game hunting. Only people
with a gun license and a hunter’s license can hunt. Game hunting is also greatly influenced by the season;
in each season, hunters are only allowed to hunt specific game species.

Further research would be useful to find out the attitude of the Czech public for recreational hunting,
for instance, Sweden, Switzerland, and Denmark have a majority of nonhunter positive attitudes [73,75].

4. Conclusions

The strongest driver for visiting the forest was mainly the public’s demand for spending time
outdoors in the forest in the form of a walk. Another powerful driver was to relax in the forest and to
regain new energy. These most powerful drivers are highly related to the peoples” health and well-being.
Although hunting is historically anchored in culture, our study showed that it was not a powerful driver
for visiting the forest. The power of each driver is strongly related to the demand for recreation subject to
the trends; therefore, it is necessary to constantly monitor it.

We recommend promoting environmental education and supporting its sustainable development
from the bottom of the educational system because urbanisation and the increase in technology has caused
young people to become increasingly distant from the natural environment. In this respect, it would be
interesting to investigate the background education of the respondents or whether they had attended any
environmental education, such as scouts or a forest school or if they had visited any environmental
programmes or even a forest garden. Policy makers should promote forest bathing among seniors and
retired people for reducing disease. Designing a communication strategy that would bring them closer to
the benefits of forest bathing is a prerequisite.

Consequently, the growing demand for outdoor recreation creates challenges for both public and
private lands. Understanding what vacationers really want and expect from their experiences is important
for planners of the forests. The demand for ecosystem services in the Czech Republic is closely related to
the frequency of the forest visits. In order to gain a deeper understanding of the forest motives, it is
necessary to map the demand for ecosystem services as these studies have not yet been conducted.

Those motives can be very efficiently used in territorial marketing which is a tool that has been
successfully used in forest products and services [76]. This marketing approach to a particular region has
become a common reference framework for creating a consistent portfolio of products and services and the
basis for marketing efforts to coordinate their enforcement [77]. Recreational services to forest ecosystems,
formerly often perceived as “additional benefits” to the forest landscape, can be developed, for example,
with the use of recreational and sports facilities, restaurants, or the organisation of guided walks, etc. At
the choice of the target group, various events or accommodation can be successfully changed into exclusive
luxury products with an exceptional atmosphere. The provision of these services often requires larger
areas, creating benefits for large forest enterprises [76]. Again, this circumstance is in favour of territorial
marketing, which makes it possible to work with larger territories. Slee [78] describes the trend that some
rural regions are increasingly switching from production to consumption in the regions where the value
and consumption of land-bound services such as recreation or housing takes precedence over the
production of agricultural and forestry commodities.

The limitation of this research occurred in the setup of the driver categories, for instance, in the results
of the relaxation/meditation category in the most similar studies, relaxation is one of the top activities, but
meditation is less unfavourable. We recommend separating the categories more precisely one by one. A
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large proportion of respondents are Internet users, which may seem limiting. However, we noticed that,
nowadays, the use of mobile phone and the Internet are very profound in the Czech Republic; 86% of all
households have internet access [79].

It is highly recommended to have discussions between the public and the stakeholders. The opinions
on forest management may be different between the stakeholders and the public. A participatory way of
discussion is a suitable method for identifying the views of both parties and for finding common solutions.
The solutions chosen should be in harmony with nature and should save the balance in the provision of the
forest ecosystem services. The change in demand for spending leisure time in the forest is recommended to
be continuously monitored. Further research should focus more on both the quantitative and qualitative
investigations of forest visitors’ preferences in detail because this knowledge is necessary for recreational
planning and because establishing various recreation zones can help satisfy the specific needs of various
visitors [80]. Stakeholders should be financially supported in this respect. Even the construction of these
places in the regions will also prevent certain places from being unnecessarily burdened with tourism. In
order to gain a comprehensive view of the forest attendance in the Czech Republic, it is highly
recommended to carry out a study among the stakeholders.
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Appendix A

Table Al. Going on walks as a driver of the frequency of the forest visit in a year in the Czech Republic.

10 of 16

Several Times a During My Several Times a P
Week Leisure Time Month Lz Ofitm Nletal ete] Value?
Just for a
walk/for n o n o n o n o n o n o
enjoying the (x10%) o (x10%) o (x10%) K (x10%) K (x10%) " (x10%) e
outdoors
Gender
100 3.93x
Man 36647 840 82593 1893 117801 2700 150548 3451 48675 1116 436264 107
100  (p<
Woman 51884 1171 105647 2384 103357 2333  1381.84 3119 44035 994 aa3r07 b 0
Age group
12-19 years 63.25 8.69 151.35 2078 14059 1931 27434 3767  98.70 1355 72823 188
20-29 years 18542 1452 26614  20.84 24687 1933 46397 3633 11474 898  1277.15 188
30-39 years 114.64 7.17 42841 2678 41522 2595 51862 3241  123.04 769  1599.93 188
4049 years 17720 10.69 38236  23.06 53707 3239 44021 2655  121.20 731 1658.03 188 0.000
13158  100.
50-59 years 78.48 5.96 26228 1993 41027 3118 39961 3037 16525 1256 95 8 0(()) 0
6069 years 16675 1224 25119 1843 31993 2348 48674 3572 13807  10.13 13(;2'6 108'0
100.0
70-79 years 9957 1169 14066 1651 14162 1663 30383 3567 16611 1950 85180
Education level
13652 100.
Primary 108.43 7.94 24861 1821 31194 2285 48938 3585 20684 1515 3%5 Og 0
Vocational
28515  100.0
training/High ~ 259.33 9.09 537.42 1885 75994 2665 92710 3251 36772  12.90 1 0
school
Vocational 0.000
training or 35133 1189 65880 2229 75945 2570 92579 3133 25973  sy9 2ol 1000
graduated from 0 0
High school
Higher 16622 1025 43756 2698 38025 2344 54506 3361 9281 572 10219 1000
education 1 0
Place of residential
1070.5  100.0
Prague 85.88 8.02 192.05  17.94 29350 2742 39781 3716  101.32 9.46 ] 0 265
i ) ! 104
Outside of 168475 1020 357273 2163 412966 2500 537684 3255 175289 1061 016 1000 0
Prague 8 0
Size of the city (inhabitants)
<1000 24710 1753 37639 2670 33535 2379 41621 2952 34.74 246 14(;9'7 108 0
1000-4999 168.16 8.67 451.01 2326 46281  23.87 73146 3772 12572 6.48 19?'1 108'0
16359  100.0
5000-19,999 160.03 9.78 31194 1907 48702 2977 51443 3144 16255 9.94 s 0 0.000
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1936.1  100.
<100,000 144.02 7.44 32833 1696 54359  28.08  668.08 3451 25212  13.02 9‘16 0(()) 0
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Table A2. Doing sports in the forest as a driver of the frequency of the forest visit in a year in the Czech

Republic.
Most of the
Year' -Several Durl'ng My Several Times Less Often Not at All Total T
Times a Leisure a Month
Week
Doing
sports in the n n n n n n
forest w0y P A P e P e ean) Gaoy
(running/cy
cling, etc.)
Gender
Man 122.29 2.77 348.84 7.99 574.34 13.13 11(;1‘4 25.11 2215.69 50.22 4411.65 100.00 177 % 10%
Woman 137.00 3.06 357.15 8.05 435.49 9.80 99943  22.45 2502.00 55.92 447444  100.00
Age group
12-19 years 28.13 3.86 84.21 11.56 161.23 22.14 195.54 26.85 259.12 35.58 728.23 100.00
20-29 years 85.53 6.70 193.73 15.17 145.79 11.42 342.07 26.78 510.02 39.93 1277.15 100.00
30-39 years 49.32 3.08 156.61 9.79 251.53 15.72 431.72 26.98 710.76 44.42 1599.93 100.00
4049 years 66.57 4.01 156.07 9.41 205.48 12.39 513.13 30.95 716.79 43.23 1658.03 100.00 0.000
50-59 years 2.70 0.21 67.83 5.15 131.15 9.97 297.29 22.59 816.91 62.08 1315.89 100.00
6069 years 24.03 1.76 30.51 2.24 79.15 5.81 240.43 17.64 988.57 72.55 1362.69 100.00
70-79 years 3.02 0.35 17.04 2.00 35.51 4.17 80.73 9.48 715.50 84.00 851.80 100.00
Education level
Primary 29.06 2.13 95.79 7.02 209.16 15.32 273.64 20.04 757.55 55.49 1365.20 100.00
Vocational
training/Hig 58.99 2.07 162.73 5.71 265.15 9.30 633.39 2221 1731.25 60.71 2851.51 100.00
h school*
Vocational
training/Hig 0.000
h school 94.35 3.19 310.26 10.50 356.13 12.05 663.18  22.44 1531.18 51.82 2955.10  100.00
with
graduation*
Higher
education 76.89 4.74 137.21 8.46 179.40 11.06 530.70 32.72 697.70 43.02 1621.91 100.00
Place of residential
Prague 15.88 1.48 104.83 9.79 76.48 7.14 333.70 31.17 539.67 50.41 1070.56 100.00
Outsideof 70 306 P71 701 1019 1176 OBl 340 ssoseo  s3se  1OM08 qgoee  HOOXIOT
Prague 6 2 6
Size of the city (inhabitants)
<1000 72.87 5.17 162.91 11.56 133.59 9.48 369.99  26.24 670.42 47.55 1409.79  100.00 0.000
1000-4999 67.88 3.50 153.96 7.94 265.12 13.67 47699  24.60 975.21 50.29 1939.16  100.00
5000-19,999 34.26 2.09 87.17 5.33 240.46 14.70 406.92  24.87 867.16 53.01 1635.98  100.00
20/00%—99/99 51.14 2.73 159.19 8.50 192.87 10.30 284.31 15.18 1185.14 63.29 1872.65 100.00
<100,000 33.13 1.71 142.76 7.37 177.79 9.18 562.70 29.06 1019.76 52.67 1936.14 100.00
10004999 67.88 3.50 153.96 7.94 265.12 13.67 476.99 24.60 975.21 50.29 1939.16 100.00
5000-19,999 34.26 2.09 87.17 5.33 240.46 14.70 406.92 24.87 867.16 53.01 1635.98 100.00
20’00%—99'99 51.14 2.73 159.19 8.50 192.87 10.30 284.31 15.18 1185.14 63.29 1872.65 100.00
<100,000 33.13 1.71 142.76 7.37 177.79 9.18 562.70 29.06 1019.76 52.67 1936.14 100.00
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Abstract: The Czech forests occupy 33.7% of the total country area; thus, wood and non-wood forest
products (NWFPs) are important resources for the country. To date, the country has not adopted a
forest bioeconomy strategy. A forest bioeconomy is defined as all activities that relate to the forest
ecosystem services (FES). This study aimed to provide an initial evaluation regarding the use of forest
products and related factors, and to make recommendations on developing wood consumption and
promoting other FES for the adoption of a forest bioeconomy strategy in the country. The research
study was part of a nationwide survey in June 2019. An online panel of 1050 respondents aged
18-65 years old was recruited based on a quota sampling procedure. Wood products were the most
preferred material for furniture (96.3%) and building materials (46.3%). In total, 38.6% of Czech
residents used wood as a source of energy, mostly in the form of firewood. It is challenging to switch
the practice from using fossil-based heating to wood boiler energy source. The further development
of wood into products with a high added value is recommended. Picking mushrooms and berries
were among the popular activities in relation to NWFPs. The promotion of wood and NWEPs is
encouraged, starting with increasing awareness and knowledge of the strength of the forest-based
sector as a renewable energy resource and the importance of FES, using different channels as sources
of information.

Keywords: forestry; wood; non-wood forest products; bioeconomy

1. Introduction

As aresult of growing concerns about dependency on fossil-based energy-sources and their impact
on climate change, as well as increasing awareness of and preference for sustainable production and
consumption patterns, bioeconomy has become a significant solution. The European Commission (EC)
defined the bioeconomy as an economy that “encompasses the production of renewable biological resources
and their conversion into food, feed, bio-based products, and bioenergy”. Agriculture, forestry, fisheries, food,
pulp, and paper production, as well as some of the chemical, biotechnological and energy industries,
are expected to contribute to bioeconomy activities [1,2]. Many of the strategies were further developed
to improve the national economy and create job opportunities, and at the same time manage the forest
sustainably. In addition to the above definitions, Winkel [3] described the forest-based bioeconomy as
“all economic activities that relate to forests and forest ecosystem services, including biomass-based value chains
and the economic utilization of other types of forest ecosystem services (FES)”.

Forest-based wood production is leading the way to renewable energy sources, which are part of
a long tradition in European countries [4,5]. In addition to wood forest products, forests offer valuable
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forest ecosystem services and other benefits for the well-being of the people [6]. The services provided
include provisioning and regulating, as well as basic, supportive and cultural services. Provisioning
services cover the products obtained from ecosystems, e.g., food, water, construction and firewood,
and fiber, while regulating services cover the benefits obtained from the regulation of ecosystem services,
such as erosion control, climate regulation, and precipitation. Cultural services are defined as all
nonmaterial benefits obtained from the forest, including spiritual, aesthetic, religious, and recreational
values, all of which contribute to our well-being, social and cultural functions. Forests also provide
supporting services that are necessary for the production of all other ecosystem services, e.g., nutrient
and water cycling, soil formation and retention, and photosynthesis. [6-14].

In the Czech Republic, forests cover about 2.7 million ha (33.7%) of the total country area,
lower than all European Union (EU) countries together (40.3%) and Austria (45%), but comparable to
the German forested landscape (+31%) [15-18]. Forests are an important part of Czech history and
culture. Based on the 2017 Czech forest report, forestry (forestry and logging) and the wood processing
industry’s shares accounted for 1.180% of the gross value added (GVA) at basic prices, not including the
paper and furniture industries, which would add a contribution up to 2.018% of the GVA. The share of
the forestry and wood processing industry alone was slightly lower than agriculture’s share (1.713%),
indicating the importance of the forest-based sector in the country [19].

Due to a growing global concern to replace fossil-based fuels with renewable energy sources,
the forest-based sector has become a backbone for bioeconomy strategy. A shift in wood production
from weakly regulated forests toward sustainable forest management is accompanied by third-party
certification, as promoted in forest strategies in EU countries like Finland, Sweden, Germany,
and Austria, that has changed the demand for wood in these regions. In 2014, Sweden became
the top producer of primary wood products among EU countries by approximately 70 million m?,
followed by Finland (+ 57 million m?) and Germany (about 54 million m?), while the Czech Republic
and Austria contributed about 15 and 17 million m?, respectively [20]. The Czech Republic was also
named as one of the main roundwood exporter countries in 2016 [21]. In 2017, timber production
in the Czech Republic resulted in 19,387 million m?3, of which roundwood production amounted
to 11,488 million m®. Most of timber production, including softwood-roundwood, and pulpwood,
is exported, mainly to Austria and Germany, for further processing. However, the supply for sawmills
and pulp mills in some regions is still insufficient, and this has caused the country to import from
Slovakia, Germany, and Poland [19,22].

Although the bioeconomy strategy has not been mentioned in the Czech National Forest
Programme (NFP) [16], bioeconomy has been mentioned in the 2018 draft strategy of the Ministry
of Agriculture (MoA). In addition to timber production as one of the fundamental priorities in the
Czech forest-based sector, non-wood products, like forest fruits and mushrooms, are also considered
important FES [22]. Thus, it is important to provide a view of the current situation of forest products’
utilization and preferences by the Czech public. The results can be used to inform policymakers and
other stakeholders to offer better understanding, and as a baseline to make recommendations on
further actions for the adoption of the forest bioeconomy strategy and the promotion of FES.

2. Materials and Methods

2.1. Study Area

The Czech forests cover about 33.7% of the total country area. In 2017, 71.9% of the total Czech
forests consisted of coniferous trees, 50.3% of them being Norway spruce (Picea Abies). Deciduous trees,
such as beech (8.4%) and oak (7.2%), covered 27% of the total forested region, and the rest (1.1%) was
forested land without trees [19].
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2.2. Design of the Study

The research study was part of a nationwide survey. The survey itself was part of the “Advanced
research supporting the forestry and wood-processing sector’s adaptation to global change and the 4th
industrial revolution” and the “Diversification of the Impact of the Bioeconomy on Strategic Documents
of the Forestry-Wood Sector as a Basis for State Administration and the Design of Strategic Goals”
research project. The study was carried out in June 2019 in co-operation with an external market
research company, REMMARK, a.s (Prague, Czech Republic). The company used the computer-assisted
web interviewing (CAWI) technique to recruit the online respondents. No private information was
required, and the respondents were anonymous. The online participants aged 18-65 years were
recruited proportionally based on age, sex, education level, region, and village size. This technique
generates emails and sent the questionnaires to the potential respondents based on the company’s
list through different online platforms, (e.g., Yahoo email). We have no information on the number
of sent-out questionnaires. The survey was terminated after reaching the minimum required sample
size. All returned questionnaires were included in the analysis (100%). The respondents were asked to
answer a closed-ended questionnaire consisting of socio-demography characteristics and information
on FES utilization. Additional information could be written/typed, in order to explain the answer
option “others”. The answers were later grouped and coded for further analysis.

2.3. Data Analysis

Descriptive data for the general characteristics of the respondents were used for single traits.
Frequencies were presented by absolute numbers and their proportions. A group comparison of traits
that determine the FES was made via a chi’s square test or the Fischer exact test for categorical data.
The age of the respondents was checked against an expected normal distribution using quantile-quantile
(Q-Q) plot.

The target respondents of the survey were within a productive age. The age of the respondents
was categorized as 18-24 (youth employment), while 25-54 and 55-65 years were defined as prime and
mature working age, respectively [23,24]. The education levels of the respondents were categorized as
elementary school, secondary school without official graduation or with vocational training (secondary
school/vocational training), graduated from high school, or university level. In this article, the place of
residence was grouped based on region. To fulfill further data analysis, we combined the respondents
that never visited the forest with those who went one or two times per year and created a dummy
variable of 0 = frequent visitors and 1= never/rarely. The frequency of forest visits is considered as one
of the indicators of utilization of FES.

Two scoring systems were used to define the preferences and opinions of the respondents. The first
method used five categorizations of opinions as follows:

(1) Certainly not;
(2) Rather not;
(3) Neither;

(4) Rather yes;
(5) Certainly yes.

The second method applied five degree of preferences, in which 1 (one) is most preferred and 5
(five) is least preferred.

Binary logistic regression with a forward stepwise approach was applied to identify potential
predictors of the frequency of forest visits and utilization of forest products and ecosystem services.
The following covariates associated with the dependent variables were included in the initial model:
age, education level, and characteristics of the place of residence.

To designate the statistical significance in all analyses, a p-value of less than 0.05 was used.
Statistical analysis was performed using IBM SPSS statistics version 25 (IBM Corp., Armonk, NY, USA).
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3. Results

In total, 1050 respondents age 18-65 years were recruited in the study. As the samples were
proportionally drawn by population size per region and village, the proportions of the residential
locations of our respondents were similar to the national statistics office [25].

3.1. Forest Visitor General Characteristics

Respondents to the survey were from different education levels and age groups, of people aged
between 18 and 65 years (Table 1). Respondents at the elementary school level were mostly from the
younger age group. The respondents’ data on education levels were similar (p = 0.373) to those from
the Czech statistics office in 2011. The proportion of Czech citizens who graduated from elementary,
secondary school without official graduation, high school, and university level that were reported by
the national statistics office were 17.2%, 33%, 27.1%, and 12.5%. [26].

Table 1. General characteristics of the respondents (N = 1050).

Characteristics Percentage (n) or Mean + sd (Min-Max)
Gender (female) 49.2 (517)
Age (years), 424 +13.5 (18-65)
Age group

- 1824 years 10.0 (105)
- 25-54 years 65.4 (687)
- 55-65 years 27.0 (283)
Education level

- Elementary school 10.4 (109)
- Secondary school/vocational training 37.7 (396)
- High school graduates 36.3 (381)
- University 15.6 (164)
Place of residential (region)

- Prague (capital city) 13.9 (146)
- Bohemia 53.5 (562)
- Moravia 32.6 (342)
Size of the city

- up to 1000 inhabitants 16.2 (170)
- 1001-5000 inhabitants 20.8 (218)
- 5001-20,000 inhabitants 18.2 (191)
- 20,001-100,000 inhabitants 21.5 (226)
- >100,000 inhabitants 23.3 (245)
Frequency of forest visits

- Several times/week 17.0 (178)
- Once a week 27.0 (283)
- Once a month 33.2 (349)
- One or two times/year 21.8 (229)
- Never 1.0 (11)

The majority of respondents reported that they visited the forests regularly (about 77.1%), 21.8% of
them admitted they rarely went to a forested region (one or two times per year), and only 1.0% of them
never visited the forest. Those who had never visited the forest came from lower education levels
(three from elementary and eight persons from secondary school/vocational training), aged between
25-54 years.

When we used binomial groups of forest visitors (0 = frequently, 1 = never and one or two
times per year) and correlated the groups with other characteristics of the respondents, we found that
significantly more people visited forests regularly across the regions than those who never went or went
once or twice per year (p = 0.048). However, 46.7% of respondents from secondary school/vocational
training graduates were found to be in the group of never to rarely visiting the forest, which was
significantly higher than other groups of education levels (p = 0.004). Binary logistic regression revealed
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information about the NWFPs’ utilization by the respondents and/or their family members. Mushrooms
were the most favoured NWFPs (58.5% and 27.4% of the respondents certainly and rather used them,
respectively), followed by forest berries. Forest herbs and flowers were among the least utilized
NWEFPs. The preferences were similar across age groups and education levels.

Table 2. Utilization of non-wood forest products.

Non-Wood Utilization

Forest Products % (n)

(N =1050) 1 2 3 4 5
(Certainly Not)  (Rather Not) (Neither) (Rather Yes)  (Certainly Yes)

Mushrooms 2.5 (26) 3.5(37) 8.1 (85) 27.4 (288) 58.5 (614)

Berries 2.8 (29) 6.6 (69) 12.1 (127) 30.7 (322) 47.9 (503)

Forest honey 15.6 (164) 15.6 (164) 19.1 (201) 27.0 (284) 22.6 (237)

Forest herbs 9.1 (96) 23.7 (249) 24.6 (258) 23.5 (247) 19.0 (200)

Forest flowers 26.6 (279) 27.1 (285) 18.8 (197) 16.5 (173) 11.0 (116)

In total, 46.7% of the respondents reported that they did not consume meat from game animals,
followed by 18.6% and 21.4% of them, who consumed it less than two times and two to four times per
year, respectively. A few of the respondents reported the frequent consumption of game animals of
five to eleven times per year (7.1%), once a month (3.7%), and more than once a month (2.5%).

Among respondents who utilized NWFPs, gender played a role in their preferences.
Female respondents utilized herbs (54.6%) and flowers (54.7%) significantly more than male respondents
(45.4% and 45.3%, respectively). Additionally, more male respondents were engaged in the consumption
of game animals. The youngest age group and elementary school graduates were major forest flower
collectors for decoration.

3.4. Sources of Information

The main sources of information about forests were collected to identify the means of
communication utilized by the respondents. We discovered that television (55%), followed by
friends and families (39.6%), were the main sources of information. Online news (32.2%) was used
as a source of information in almost the same proportion as social media (29.6%). Radio and printed
media as two conventional sources of news were still used by 14.6% and 13.3% of people in the country,
respectively. Out of 4.4% (n = 46) of respondents who reported gathering information about forests
from other sources, almost half of them (n = 20) said they had gained it from their own experiences after
visiting the forest, followed by seven respondents who had obtained it from an official forestry website.

When correlating age and education level with source of information, the proportion of TV
viewers (n = 578) was dominant across all age groups and education levels (Figure 2). The young age
group of 18-24 years old, and respondents with a higher education level, were the major users of all of
the provided sources of information.

Especially within older age groups of respondents, the preference for receiving information from
TV was more than 60%. A high proportion of respondents of secondary school/vocational training were
TV viewers (61.1%). The majority of respondents within the age group of 18-54 years utilized online
news and social media as their primary sources of news. Among users, male respondents (56.5%)
were online media readers (p = 0.012), while the women were social media users (55%, p = 0.018).
Peer groups and families were considered an important source of information, especially within the
age group of 18-24 years old. Although radio and printed media were at the bottom two of the sources,
retired respondents still considered radio as an important information provider.
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Figure 2. Sources of information based on age group and education level.

4. Discussion

As the main forest product, woods are utilized for different purposes, for instance roundwood for
industrial purposes, pulp and paper, housing, and furniture material. [28]. Wood for building materials,
furniture, and energy sources were considered to be commonly used in the Czech Republic [19].
Between the years 2000 and 2018, the Czech statistical office reported an increased trend (up to 15%)
in wooden house/building constructions [29]. In this survey, 46.3% of the respondents reported that
they considered wood a better material for housing than other materials, due to the short duration
of material preparation, its environmentally friendly factor, the reasonable price, and its thermal
insulating character. In contrast, wood’s short lifespan and non-fireproof characteristics were in the
bottom two of the reasons. Our results revealed that the strength and weakness of wood could either
discourage or encourage customers to buy wood materials. By aiming to find solutions that could
produce wood materials with a long lifespan, that are fireproof and sustainable at a reasonable price,
wood consumption in the country can be improved. Additionally, the Czech statistical office also
reported that utilization of wood as a furniture material (excluding kitchen furniture) in the country
was similar over the years, especially 20172018 [30]. Our survey presented a preference for wood for
furniture materials, which gives an opportunity for the development of value-added products in this
sector, too. This can be seen also as a potential market for producers of the local wood furniture, with the
caution of a potential change in consumption patterns from roundwood to, e.g., plywood furniture.

In 2015, the Czech statistical office reported that about 25% of utilized energy was from renewable
resources. From 1995 to 2015, the trend of using energy from renewable resources nearly doubled.
Use of renewable energy source was mostly at household levels (66.5%), followed by industry (25.2%)
and other sectors (8.3%) [31]. Wood as a renewable energy resource was used by 38.6% of our
respondents. Firewood was the most preferred type of wood as a source of energy. The results
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imply that the simple use of wood as an energy source was still favourable. In this survey, we did
not ask further questions regarding the respondents’ reasons for selecting an energy source at home.
About two million m? per capita of wood was used as a source of energy in the country, which was
lower compared to the roughly twelve and six million m?
indicating that it is challenging to change the practice of using a fossil-based heater to a wood boiler

users in Germany and Austria, respectively,

energy source.

Studies from Finland, Germany, and Austria reported growing economic activity in rural areas,
which includes biomass-based value chains and the economic utilization of other types of FES [32-34].
In comparison to Austria and Germany (about 14,800 and 19,900 full-time equivalent (FTE), respectively),
the country had 42,500 FTE employmen in forest-based sectors. However, the annual change rate of
FTE decreased in the Czech Republic (— 6.85%) [35]. In the Czech Republic, the number of employees
in the forestry sector has systematically decreased in the last two decades, mainly due to low wages
in this sector. This mainly concerns workers, and started to manifest itself negatively in the last two
years in connection with the bark beetle outbreak. There is a lack of staff both in logging activities
(inability to remove infested trees within the legal deadline), and especially in planting activities (there
are not enough workers to plant trees). Therefore, the promotion of production in the bioeconomy,
and changing the consumption pattern of the Czech people in the future, could potentially improve the
employment situation in the forest-based sector and its value chains. The new challenge is to launch a
better use of biological renewable resources in the Czech Republic in a suitable form for the future of
society in sustainable manner.

To date, only wood forest products are considered to provide significant economic value for the
Czech forest owners. Through the adoption of the forest bioeconomy strategy, it is expected that
other FESs will also be promoted. NWEFEPs, especially mushrooms and different varieties of berry,
were important for the recreational activity and socio-economic value of the Czech public [36,37].
The Czech MoA [22] reported that mushrooms were the most picked NWFEPs (21,900 kg per year),
and, altogether, collected berries amounted to 17,000 kg per year. Our current study also found
a similar trend in preferred NWFPs (mushrooms and berries), which suggests the importance of
further promoting this FES. In this survey, we did not ask how the respondents obtained the NWFPs
(e.g., self-picking or buying the berries, honey, etc.). However, we discovered the importance of
the respondent’s gender and their preferred NWFPs, with women preferring more diverse NWEFPs
than men, such as collecting forest flowers and honey. In Switzerland, women were also reported as
potential consumers of NWFPs [38].

In contrast, hoof game meat seemed to be of more interest for males compared to females.
The Czech statistical office reported that consumption of game meat was still considered to be low (1.2%
from the total consumed meat per year per capita). Additionally, the statistical office also reported
an increasing trend of game animal consumption, from 0.5 kg per capita per year in 2006 to 0.9 kg
in 2013 [39]. Game animals, such as wild boars and deer, are raised more naturally than livestock
on a farm. The potential increase in game meat consumption due to hunting activities could cause
problems in the forest, such as damage to the growth of young shoots. Additionally, the argument
surrounding the function of hunting game as a recreational activity (e.g., getting a trophy, as a type of
sport) and wildlife management [40] is an ongoing discussion among associated stakeholders in the
Czech Republic, in addition to the problem of too high a stock of hoofed game [22].

By visiting the forests, the people utilize the recreation services of the forests. Access to the Czech
forest is a public right. At the moment, there are no official data regarding the frequency of the forest
visits of the Czech general population. However, concerning mushroom and berry picking, 90% of
Czech visitors visited the forests at least once a year, of which 20% visited on a weekly basis [36].
Our study reported that a very high proportion (99%) of respondents aged 18-65 years visited the
forest at least once per year (Table 1), which was higher than the 90% of Czech forest visitors in
2005 [36]. The reason for this was probably due to the age range of our respondents, which was at a
productive age, and not including those below 15 and above 65 years, who are less active and more
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dependent. Meanwhile, 66.67% of the German general population went to forests at least once a
year [17], while 40% of Austrians visited forests every week [41]. Out of the 99% of forest visitors in our
survey, 77.1% of them visited the Czech forest frequently. However, detailed reasons for visiting the
forest were not asked for in this survey. In another national survey (The Market & Media & Lifestyle),
walking and doing sport were the largest drivers of the Czech forest visits [42]. By understanding
the drivers of forest visits, programs concerning the promotion of FES could be well targeted and
developed by the respective forest owners and enterprises.

Our results also revealed that the proportion of respondents that have graduated from secondary
school/vocational training (46.7%) was significantly higher in the group of never or rarely visited
the forests than other education levels (p = 0.004). Based on the results of binary logistic regression
analysis, respondents that have graduated from secondary school/vocational training had a 1.6 times
odds ratio of not visiting or rarely going to the forest (p = 0.001). The education plans of the secondary
vocational schools involve more practical and physical work than regular high schools, which lead to
more physical jobs and rotating work schedules (shift). In this study, we did not collect information
on the type of occupation of the respondents. It was likely that the respondents who had graduated
from the secondary school/vocational training had time constraints to do recreational activities due
to the type of occupation (excluding those who graduated from a forestry or agriculture secondary
vocational school).

In order to increase public awareness with regards to the adoption of a bioeconomy strategy,
it is important to select an appropriate information provider, since changes in consumer behavior
are expected. Respondents in this national survey still favoured TV and the peer group/family as
major information channels. Online news and social media were the next most frequently selected
information providers, especially for the respondents below 55 years old. We also found that gender
influenced preferences in utilizing online news (male) or social media (female). The internet has been
predicted to win over more traditional information providers [43]. But, since a high proportion of
respondents in this survey selected TV as the source for information, therefore, TV should still be
considered as an important channel, together with other selected mediums.

5. Conclusions and Recommendations

The results of the survey presented wood products as the most preferred material for furniture
(96.3%) and building materials (46.3%). We found that 38.6% of Czech residents used wood as a
source of energy, mostly in the form of firewood. It is challenging to change the practice of using
fossil-based heaters to wood boiler energy sources. However, by addressing the positive attributes of
wood and their impact on the future environment, it is likely that an increase in awareness and changes
in consumer patterns can be expected. As the country has not yet adopted a bioeconomy strategy,
a review study on the forest bioeconomy in other European countries is recommended, in order to
give a better understanding of the impacts of bioeconomy strategies on a country’s economic growth,
particularly in the forest-based sector. The promotion of wood and non-wood forest products is
encouraged, starting with increasing awareness and knowledge of the strength of the forest-based
sector as a renewable energy resource and the importance of forest ecosystem services for recreation,
health, and the well-being of the people. The increasing trends in NWFPs’ utilization can be further
promoted by creating different events in relation to respective FESs, while being careful to regulate the
sustainable and shared responsibility aspects of protecting the forest. We also propose to investigate
the reasons for visiting the forest and design a targeted program for a specific population (based on age,
education level, type of occupation, or gender) in the country. It is important to utilize all channels as
an information source for the importance of FES and the bioeconomy, depending on the target groups.
We also propose to include forestry extension programs at school, especially in secondary vocational
schools, aiming to inform people about and link people with forests, and to improve their participation
in safeguarding the environment.
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Abstract

Forests and human connection with nature have a major impact on human health. Through exercise and recreation
in the forest, people receive many benefits from forest ecosystem services (FES) which have a positive impact on
their physical and mental health. The paper tackles two main goals i) the first one is an overview of existing litera-
ture related to human health and well-being derived from forests in the countries of Central Europe published in
the Scopus database. ii) The second goal was to create an overview of policy instruments related to forest cultural
services (FCS) in the forest policy documents of selected Central European countries (CEC). A partial goal of the
research is to identify gaps and to find a focus of future research in the field of human forest well-being and FES. The
results showed that on the national level there is alack of guidelines for culture services and their anchor in legislative
documents. A challenge for the anchor of cultural services is to improve communication between different resort
organizations and forest stakeholders. For future research is recommended to survey the forest impact on human
health that would provide a base for creating a platform for policy tools related to FCS and help to set up recreation
planning in European forests.

Key words: forest policy; forest recreation; forest ecosystem services; human health and well-being; cultural eco-
system services

Editor: Zuzana Sarvasova

1. Introduction forest ecosystem services are currently under the pressure
of climate change (European Commission, 2019).

The Millennium Ecosystem Assessment (Millen-
nium Ecosystem Assessment, 2005) define the cultural

Forests, trees and green infrastructures provide to the
society a plenty of forest ecosystem services (FES) that
create healthy living environments for humans. Forest
coverin Central Europe is around 32% (The World Bank ecosystem services in terms of the non-material benefits
Group, 2020). Therefore, forests are highly valued not gain from the ecosystems. Through the experiences and
only for the economic aspect but also for other benefits ~ Sensesinnature, people gain benefits in many ways from
also known as FES which are essentials to human well-  cultural ecosystem services. The knowledge of natural
being (Millennium Ecosystem Assessment, 2005). Fer- and cultural diversity, spiritual and religious values, intel-
rell (1995) defined well-being as quality of life composed lectual development, educational values, inspiration, aes-
of four aspects: physical, mental, social and spiritualwell-  theticenjoyment, social relations, sense of place, cultural
being. Synonymous is positive mental health (Ruggeriet ~ heritage, recreation, and ecotourism.

al.2020). The World Health Organization (World Health The idea of cultural services relieves to define the
Organization, 2001) proclaimed that mental well-being cultural values and meaning that the forest provides to
is a state of well-being in which the individual realizeshis ~ people. Inaddition, emphasize to society the significance
or her own abilities, can cope with the normal stresses of ~ and benefits of ecosystems and their physical and mental
life, can work productively and fruitfully, and is able to  health and cultural identity (Fish et al. 2016). In the con-
make a contribution to his or her community. Although  text of the forest, forest management based on cultural
their existence is crucial for human populations andlife,  normsand values helps drives the forested landscape and
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the benefits such as diversity, identity, education, justice,
and spirituality (Farber et al. 2002; Fisher et al. 2009).
One of the tools for satisfying human well-being
through forest ecosystems are outdoor activities which
positively affect human nutritional, physical and men-
tal health. Unfortunately, due to continuously increasing
urbanization, people are losing contact with nature (Agi-
mass et al. 2019; Askerlund & Almers 2016; Hansen et
al.2017;Leeetal. 2017; Ohetal. 2020; Vasilis Margaras
2019). Moreover, the nowadays restriction of movement
related to pandemic situation of COVID-19 disease is
another stress factor that weakens human health. On the
otherhand, itemphasizes the crucial role of forests for the
public and the forest capability to reduce the stress level
(Brooksetal. 2020; Somma et al. 2020). If forest ecosys-
tems continue to lose resilience and population urbaniza-
tion continues to increase, it could directly impact human
(Gaston 2010; Turner et al. 2004). Sodkova (et al. 2020)
found that a half of visitors to forests in the Czech Repub-
lic don’t practice a sport in the forest. Results are simi-
lar in all European Union (EU) members, more than a
half of EU population never exercise or play sports. The
main barrier to go for a sport is the lack of time (Euro-
pean Commission, 2014). According to previous studies,
it is proven that movement in nature and forest recrea-
tion have a positive effect on the physical condition of
human body (Ernest Bielinis et al. 2019a; Robinson &
Breed 2020; Song et al. 2013, 2016; White et al. 2019;
Yau & Loke 2020) in addition, it has a very positive effect
on the human mental health. Forests and their effect on
the mental state of humans were subject of many studies,
especiallyin Japan which is also a cradle of forest therapy
methods or Shinrin-yoku (Hansen et al. 2017; Lee et al.
2017; Oh et al. 2020; Yi et al. 2019). Forest therapy is
a collection of activities performed directly in the forest
that work with various natural elements, such as aroma-
therapy, physiotherapy, meditation, phytotherapy, etc.
(Hansenetal. 2017). Itis more than visible that the forest
environment has adirect positive effect on human health
but tools for the implementations of cultural services in
forest management are lacking (Dodev et al. 2020).
Ownership, structural and socio-demographic
characteristics of Central European forests are diverse.
In some Central European countries (CEC), half of the
forest belongs to private owners (Austria, Slovenia, Slo-
vakia) whereas the predominant forest owner in some
countries is the state (Czech Republic, Poland). In Ger-
many and Hungary, forest ownership is equally balanced.
As all the EU countries, should be involved in the effort
to ensure multifunctionality of the forest complex land-
scape policies and their tools need to be designed with
care. The term multi-functionality refers to the capacity of
landscape or ecosystems to provide multiple material and
non-material goods to satisfy social demands and thus to
provide to the society a set of environmental, social and
economic benefits (Benz et al. 2020; Holting et al. 2019,
2020). Consequently, the priority of EU forest policy is
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to ensure forest multi-functionality and hence forest eco-
system services. Nevertheless, there is still a gap between
the theory and real steps in the specific instruments sup-
porting FES including forest cultural services (FCS)
(Langemeyer et al. 2016; Saarikoski et al. 2018; Saidi &
Spray 2018; Sitas et al. 2014). According to Torralba et
al. (2020), FCS are still neglected among other FES in
EU forestrelated policies. Unlike other FES, FCS are not
integrated into the EU forest strategy, EU Biodiversity
Strategy and the Green infrastructure Strategy. FCS are
displayed only in the connection with tourism and rec-
reation in the Rural Development Regulation and in the
EU Forest Action Plan.

One of the problems may be that competences for
setting objectives and tools of forest management are in
responsibilities of Member States that do not emphasize
FCS (Bouwma et al. 2018). The European Union pro-
vides a framework in the form of a forestry strategy that,
as mentioned above, does not deal with FCS to in-depth
extent. Thus, it does not create incentives for Member
States to take the initiative themselves.

While public health is not directly linked to environ-
mental or forestry policy, it is difficult to design tools
to support and determine the control of the fulfillment
of objectives. Another problem is the insufficient fund-
ing of FCS support where in some cases other FES are
preferred, which bring economic benefits (Baveye et al.
2013; Hernéndez-Morcillo et al. 2017). Funding in the
form of FCS payments in the CEC is not yet common,
but many studies have been published on this topic. The
crucial issue is that FCS are inherently difficult to grasp
and quantify, unlike other FES. Due to their intangible
character such as the aesthetic, spiritual and cultural
heritage or the effect on human health, they are often
not measurable (Dickinson & Hobbs, 2017; Willcock et
al. 2017). In addition, their perception and thus value
change over time according to development of society
(Gould et al. 2018).

In Central Europe, FCS generally cover recreation,
and hunting the trend of FCS and activities related to
human health and spirituality as forest therapy is not
supported and realized to a greater extent.

In recent years, efforts emerged to develop a forest
and health framework (Forest Europe, 2019; Ramet-
steiner & Mayer 2004). Unfortunately, there is a huge
amount of studies about health benefits derived from for-
est but real policies do not exist, which would be focused
ontheforest and public health promotion. The aim of this
paper is to provide an overview of literature available in
the SCOPUS database and systematic investigation of
CEC forest policy documents related to the forest, FCS
and human health. The paper tries to find out how the
issues of forest recreation, tourism and human health
related to forests are currently anchored in the national
forest policies of CEC. In addition, the paper aims to open
adiscussion between policymakers and academics about
the formulation of policy instruments and to set up anew
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policy framework to support activities in the forest prac-
tice related to human health and their implementation
into the forest management. In the 21* century, when a
great emphasis is placed on the sustainability of forests
and human health, forest managers and planners should
use a full potential of the forest ecosystem services that
forests provide beside timber production.

2. Material and methods

The countries in Central Europe, namely Germany,
Poland, Czech Republic, Hungary, Slovenia, Slovakia
and Austria, were included in the review paper. The
selection was made from a total of 15 countries that the
Food and Agriculture Organisation (FAO) considers to
be CEC (Food and Agcriculture Organization, 2001). The
review study comprised two sections. The first part was
aliterature review using the Scopus database, while the
second part was a document analysis on national forest
strategies in the studied countries.

2.1. Scopus Publications

The literature review was used to investigate current
research on association between FES and human health
in the studied countries. A review of the literature was
carried out using the Scopus database. Papers and con-
ference proceedings that were accessible, as well as non-
published reports, and writtenin Englishwereincludedin
the study. The Scopusliterature search was conducted in
September—October 2020 using the following keywords:
*forest® (‘forest’ OR ‘forest-based’ OR “forestry) AND

Table 1. The list of reviewed policy documents.

‘ecosystem services’ OR ‘recreation’ OR ‘therapy’ OR
‘education’ OR ‘health’ OR nutrition* OR well-being*
OR welfare*. The studied countries were included as fil-
tered criteria for the literature search.

After obtaining the list of titles from the search engine
according to the given keywords and countries, each
paperwas checked based on accessibility and availability,
correctness between the keywords and content, and con-
formity on study site. An overview of countries of study
locations, objectives, methods and indicators, as well as
outcomes of the collected papers, was developed to better
understand how the studied countries utilize their FES in
improving the health, nutrition and well-being of various
target populations, such as children, elderly, healthy or
sick people, etc.

2.2. Policy documents analysis

The second stage of the review study aimed at investigat-
ing the core forest strategy documents. For the purpose
of the review, National Forest Programs or Forest strat-
egies were analysed. The current strategic forest policy
documents selected for the assessment were those that
were published most recently on official websites of the
countries state authorities. The non-English and non-
Czech/Slovakian documents were translated prior to
the document review analysis.

National programs were preferred but in case of Aus-
tria and Germany the newest version of forest strategic
documents in form of Forest strategy were selected, while
the State forest policy of the Czech Republic was chosen
for the review analysis.

Document

Scope

Slovenia
Resolution on National Forest Program

A fundamental strategic document aimed at determining the national policy of sustainable development of forest manage-
ment drafted under The Ministry of Agriculture, Forestry and Food. The goals are tackling three aspects (Environmental,

(adopted 2007)

Economic and Social) and 9 other fields (Public forestry service, supervision in forestry, education of forestry personnel,
education and training of forest owners, public awareness, research, funding, tax policy, international participation, wildlife)

Austrian Forest Strategy 2020+

The document was developed under Federal Ministry for Sustainability and Tourism in cooperation with 85 organizations
(Austrian Forest Dialogue) in the forest policy sector. It sets out concrete goals in 7 action fields (climate protection, forest
health and vitality, productivity and economic aspect, biodiversity, protective functions, social and economic aspects, interna-
tional responsibility)

National Forest Program of the Slovak
Republic (adopted 2007)

A fundamental policy document that defines the most important forest policy strategic goals in 5 strategic fields (ecological
management, forest protection, quality of life, competitiveness, communication).

German
Forest Strategy 2020 (adopted 2011)

Published by the Federal Ministry of Food. Federal Government adopted the Forest Strategy 2020 for Forests as a Natural
and Economic Resource. The main purpose is to ensure the sustainable forest. There are 9 action fields (Climate protection
and adaptation; Property, work and income and; Raw materials use and efficiency; biodiversity and forest conservation,
Silviculture, hunting; Recreation, health and tourism; Research, education, awareness-raising).

Poland
National Forest Policy (adopted 1997)

Amain strategic document is the “National Forest Policy” (PLP), adopted by the Council of Ministers in 1997. It sets the
directions of Poland’s forestry development, defines forest policy objectives and priorities. It also outlines organizational
national, economic and legal conditions for its implementation, describes the schedule of tasks and schedule of the expected
fulfillment of their effects. In total, it consists of 15 goals related to 3 aspects (economic, environmental and social).

Czech Republic
State Forest Policy 2035

The concept of the State Forest Policy, created on request of the Ministry of Agriculture, is a basic strategic document that
responds to the current state and situation in forests. The aim of this strategic document was to set priorities of forest manage-
ment so that Czech forests could fulfill all their functions through four objectives on a long-term basis. (Fulfill forest functions
for the future generations; Biodiversity and ecological stability; Ensure the competitive ability of forestry development;
Develop consultancy and education, Research and innovations).

Hungary
National Forest program (adopted 2016)

The document was developed under the Ministry of Agriculture.“National Forest Strategy 2016-2030”. It corresponds with
the main objectives of the EU Forest Strategy 2013 and enables the maintenance of multiple functions of Hungarian forests
through their balanced impact on the environment, society and economy.
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The objective of the review was to map the anchoring
of FCS and human health and well-being related to the
forestin the strategic documents. The document analysis
were conducted according keyword research. Based on
the keywords, the anchoring of CES was identified in the
documents. The following keywords were used for the
analysis: Keywords were a tool to identify them: *forest*
(‘forest’ OR “forest-based’ OR “forestry) and ‘health’ OR
‘well-being’ OR ‘cultural ecosystem services’ OR ‘educa-
tion’ (Table 1).

3. Results and discussion

3.1. Scopus Publications

The search using the keyword: ‘forest’ AND ‘ecosystem
services’ filtered by the studied CEC produced the highest
amount of 1,405 articles published from 1992 to 2020; it
was followed by the keywords: ‘forest’ AND ‘health’ (569
articles), and ‘forest’ AND ‘nutrition’ (569 articles). ‘For-
est’ AND ‘recreation’, ‘forest” AND ‘education’, as well
as ‘forest’ AND ‘therapy’, ‘forest’ AND ‘well-being’, the
search of whichresultedin472,411,246,and 47 articles,
respectively. After examining the relevanceof the paper
contents and accessibility of the articles via the University
library, seven original research papers from the selected
CEC were chosen, which are presented in Table 2. Five
articles were from Poland, which tackled the topic of
forest recreation and forest therapy. Two articles were
contributed from the research in Germany and Austria.

The relationship between forests and human health
and well-being is mediated by the forest FES in cultural
functions(Millennium Ecosystem Assessment, 2005).
Table 2 depicts the summary findings on the positive

Forest AND
health
(n=569)

Forest AND
wellbeing

Forest AND
nutrition

ecosystem
services

Forest AND
therapy
(n=246)

Forest AND
recreation
(n=472)

Forest AND
education
(n=411)

Fig. 1. Literature search process.
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effect of forest recreation and education on human
health and psychological status. The studies were car-
ried out in CEC, mostly in Poland. Besides Poland, the
rehabilitation system for physical and mental health has
been successfully implemented also in the other studied
countries (Gerdes et al. 2006; Eldar et al. 2008; Maehr et
al. 2016). Forest regions were often used as locations for
clinics, e.g. in Germany and Austria; however, there are
only few publications dealing with the type of activities
based on the cliniclocation and outcomes of the therapy.
More recently, different forest recreation packages, e.g.
managed forest, forest bathing, forest walking, etc., have
been implemented in some of the studied countries, and
positively affected the psychological and physiological
status of participants and visitors (Bielinis et al. 2018;
Bielinisetal. 2019a, 2020; Hussain et al. 2019; Janeczko
etal. 2020; Rathmann et al. 2020). The positive effect of
spending leisure time in the forest and by outdoor activi-
tieswas observed in different age groups, fromyoung age
(Kimic & Kundziewicz 2020) and young adults (Bielinis
et al. 2018; Bielinis et al. 2019a; Hussain et al. 2019;
Janeczko et al. 2020An overview of the findings shows
the contribution of the forests to the human physical and
mental health. Development of infrastructures and policy
harmonization that enable the forests to perform their
services optimally are encouraged in countries where
such forest recreation and education still do not exist.

3.2. Policy documents analysis

Slovenia

The Resolution on National Forest Program issued in
2008 was investigated. The beauty of nature is the main
reason to visit Slovenia that reported nearly 60% of visi-
tors. Slovenia has a significant share of forests in the total
area of the country (60%) and is also the third country
with the largest afforestation in the European Union.
Forest owners have to allow free access to their forests
as well as recreational activities and gathering of non-
wood forest products (NWFPs) regarding to decree on
the protection of wild fungi and forest protection regu-
lations. In some part of Slovenian forests are “peaceful
zones” which ensure favorable living conditions for wild
animals. Entry to those areas are restricted (Forest act,
1993). The largest representation of owners includes
natural persons (71%). Despite the fact that forests are
in private ownership, ensuring a wide spectrum of FES
to the general public, forest management costs are partly
funded by the state. However, Slovenia aims to increase
the share of state forests, especially in forests close to
tourist attractions or nearby cities to better coordinate
social functions. The Forest National Program mentions
that Slovenian forests offer unexploited possibilities of
forest social functions. One of the aspects concerning rec-
reation in the forest is to regulate visits to the forest and to
setup areas according to the intensity of recreational and

215



M. Hochmalovd et al. / Cent. Eur. For. J. 67 (2021) 212-229

Table 2. Summary findings of the effect of forest recreation and education on human health and psychological status carried out
in central European countries, based on the Scopus database literature search.

No Location

Main objectives and methods

Primary findings

Forest recreation

An old nature conservation area, mainly also as
1. adrinking water protection area, in Augsburg,
Bavaria, Germany (Rathmann et al. 2020)

Data of human physiology indicators and subjective
well-being were collected from eleven male and ten fe-
male students. Climatic conditions were also recorded.

reduction of heart rate was prevalent in densely
forested sites than in areas of open mid-rise and scat-
tered trees.

Extensively managed and abandoned semi-dry

Short-term psychological and physiological health of
ten males and twelve females (mean age 27 years) was
associated with biodiversity attributes (e.g. richness and
abundance of plants, insects, and landscape characteris-

No effect on the participants” pulse rate, systolic and
diastolic blood pressure.

Perceived health benefits (e.g. stress reduction, atten-
tion restoration) were better in the managed than that

2. meadows located in the Austrian and Swiss Alps ) . .
. tics surrounding the meadows). in abandoned meadows.
(Hussain etal. 2019) L
Managed meadows were rated higher in terms of
the attractiveness of the surrounding landscape and
recreation suitability.
Four psychological questionnaires (Profile of Mood Staying in an urban area with greenery and in a forest,
States/POMS; Positive and Negative Effect Schedule/  the environment positively affected the physiological
Two urban environments (apartment and green PANAS; Restorative Outcome Scale/ROS; Subjective ~ state and psychological relaxation.
3 suburbs) were used, as well as two forests Vitality Scale/SVS) and physiological state, heartrate, A short walk in the suburbs was as attractive as a walk
" (coniferous and deciduous) in Warsaw, Poland blood pressure before and after a short walking program in the forest (forest bathing) in autumn.
(Janeczko et al. 2020) of 75 Polish students aged 19-24 y were collected to
investigate the impact of the studied environment on
human psychology and physiology.
Four psychological questionnaires (POMS, PANAS, A short interaction with the forest during winter in
. . ... ROS, and SVS) before and after 15 minutes of exposure Central Europe could lead to a substantial emotional,
4. City forest or urban (control), Poland (E. Biclinis to the city forest vs. urban (control) were administered ~ stimulating, and vitalizing effect on the surveyed

etal. 2018)

to 31 participants per group to investigate the effect of
winter forest bathing on human psychological states.

participants.

Recreational program in the nature reserve
5. Redykajny, near the suburban forest of the city of
Olsztyn, Poland (Ernest Bielinis et al. 2019b)

Four psychological questionnaires (POMS, PANAS,
ROS, and SVS) and physiological state employing pulse
rate, blood pressure 21 Polish students were assessed
before and after the recreational program.

Decreased the negative mood indicators and increased
the positive markers (including restoration and vital-
ity) after the recreation program.

Significantly lower pulse rates, systolic blood pres-
sures, and mean arterial pressures were reported after
the program.

Forest bathing therapy intervention, in a psychiatric

Patients with affective and psychotic disorders (suffer-
ing from post-traumatic stress disorder or experiencing
stress) participated in one hour and forty-five minutes
walk in the forest under supervision of a therapist in

For patients with affective disorders, forest bathing
positively affected nearly all POMS scale sub-scales,
except the ‘anger-hostility’ sub-scale.

Also, a significant decrease in the level of anxiety

6. hospital, Olsztyn (north Poland), Poland summer and autumn 2018. measured with the STAI-S scale was reported.
(Ernest Bielinis et al. 2020) POMS and the State-Trait Anxiety [nventory (STAI-S)  For patients with psychotic disorders, the values of
was self-administered before and after the study. ‘confusion’ and ‘vigor’ sub-scales and the STAI-S scale
were positive for the health of patients, and change in
the ‘fatigue’ sub-scale.
Forest education
. . Data on detailed information of kindergartens and Average time spent on outdoor activities: 5-6.5 hours
Forest Kindergartens in Warsaw and suburban outdoor activities, including teaching subjectsinthe ~ per day.
7. municipalities — Granica, Mariew, and Katy, Poland ’ ’

(Kimic & Kundziewicz 2020)

forest were collected from 171 children aged 36 years
from nine kindergartens.

The main activities of the children were carried out
outdoors, which improved their physical health.

tourism activities. Porter (1995) stated that similarly to
otherindustries the regulation of tourism should be based
on shared responsibilities of government, forest owners,
and other stakeholders, and on a legal framework which
would allow developing the responsibility of forest own-
ers and stakeholders to environmental problems without
losing competitiveness. To increase the quality of life in
rural areas, guidelines should be set up forimproving the
quality of life supporting development of new job oppor-
tunities related to supplementary activities in forests such
as tourism. Furthermore, the guidelines should aim to
equip the forest for tourists and recreational purposes.
An important point tackling the field of social func-
tions is education where one of its goals is to strive to
enhance forest owners knowledge about the marketing of
forest services. Pettenella (2007) mentioned that nature
tourism and recreation services can enhance profitabil-
ity of the forest-based businesses and moreover nourish
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the competitiveness of forest products in the consumer
chain. In line with new trends, the demand for environ-
ment friendly products has been increasing recently
(Ernst & Young 2007; Purwestri et al. 2020; Vacik et al.
2020). This step partly contributes to good public rela-
tions and helps fulfill the goal of raising awareness about
the importance of forests. Besides the forest owners, the
education focuses also the forestry personnel and their
comprehensive training including communication, psy-
chological and social competencies. This can lead to the
establishment of new job opportunities related to FCS
such as the trail instructors, healing therapy or sport
activity specialist (Dodev et al. 2020). In the reviewed
document, direct actions referring to forest therapy, for-
est culture, or forest sports activities were not found.
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Table 3. Anchor of forest cultural services in the Slovenia Resolution on National Forest Program.

Grouping themes of strategic measures

Resolution on National Forest Program

Legislative instruments and rules

7 Economic aspect of Slovenian forests

Management of state forest

Goal 1: Increase the share of state forest primarily the forests with added value in ecological and social functions

Goal 6: Incentives for forests in which ecological or social functions determine the manner of management.

Guideline:

Evaluate ecological and social benefits of forests for the entire society

8 Social aspect of forests

Goal 1 - Significantly contribute to the quality of life, in particular to health of all citizens

Guideline:

Maintain and regulate free access to the forest and prevent its misuse

Increase the share of state forest and municipal forests in the proximity of larger cities for better coordination of using forests in the
conditions of emphasized social functions

Constantly monitor the emphasis on individual social functions of forests, identify the areas of conflict use of forests and methodi-
cally decrease the level of conflict by directing the use of forests

Define optimal conditions of forests for successful implementation of protective function in most frequent circumstances when its
emphasis is necessary, and even the smallest areas of forest for the successful implementation of hygienic and health functions

Innovation and increase
of employment

8 Social aspect of forests

Goal 2: Provide employment and profit to people living in rural areas through work in forests and activities related to wood and
forests, and contribute to the quality of life in rural areas.

Guideline:

Create opportunities for additional jobs and profit in farm holdings with the development of supplementary activities based on
wood and other forest goods, and activities related to forests (beekeeping, tourism).

Public relation

7 Economic aspect of Slovenian forests

Goal 8: Improve marketing of FWP, FNWPs and functions of the forests.

Guideline:

Provide education and marketing advice to forest owners

8 Social aspect of forests

Goal 5: Raise awareness about the importance of forests and their functions, forestry, hunting, wood and other forest goods
Guideline:

Popularize the importance of forests, forestry, hunting, wood and other forest goods. Accessibility of forests to the public should be
presented as a value.

Education

7 Economic aspect of Slovenian forests

Management of private forest

Goal 1: Intensify education of forest owners and counseling, development of methods of public participation in forest planning
Goal 10: Use of the forest for tourism adjusted to forest functions

Guideline: Train personnel to organize tourism and recreation in forest areas, primarily forest owners

8 Social aspect of forests

Goal 1 - Guideline:

Expand the educational function of the forests from forest educational paths to forests in the proximity of schools, and establish
more interdisciplinary educational paths in the forest environment

11 Education of forestry personnel

Goal: Forestry education programs should include more content from the area of general knowledge, legislation, related profes-
sions, environment, communication, information and communication technology, psychological and social competences.

12 Education and training of forest owners

Goal: Forest owners aware of the importance of forests and their functions and trained for work in forests, who want to actively
participate in the area of planning the forest development

Recreation

7 Economic aspect of Slovenian forests

Goal 10: Use of the forest for tourism adjusted to functions of forests

Guideline:

Define the forest area in terms of adequacy for different forms of tourism and recreation and different intensities related to both
activities

Adequately equip forests for tourism and recreation

8 Social aspect of forests

Goal 1 - Significantly contribute to the quality of life, in particular to health of all citizens

Guideline:

Define the forest area in terms of adequacy for different forms and intensity of tourism and recreation activities and provide super-
vision over the implementation of recreation activity

In the areas frequently visited by people, adjust the time of forest operations and harmonize it with the rhythm of visits and
strengthen the aesthetic function of forests.

Goal 3: Create arranged environment to cultural heritage sites, for the sake of heritage and as a contribution to the development of
tourism.

Guideline: Plan and implement works in the areas of cultural heritage sites and their areas of influence in forests aesthetically and
adapted to the protection arrangement and adjust the time of works to the rhythm of visits.

Human health

8 Social aspect of forests
Goal 1: Significantly contribute to the quality of life, in particular to the health of all citizens.
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Slovakia

The initial reviewed document was the National Forest
Programme of the Slovakia Republic issued in 2007.
According to the Slovakia Forest Act, the forest is acces-
sible for recreational use. Everyone has the right to access
forest land in the case of non-profit use of the forest.
Exceptions are possible, especially in military areas and
inthe case of further protection of public interests (Zakon
o lesoch, 2005). The forest cover amounts to 41.2% of
country’s area and the state owns 39.5% of total forest
area (Ministerstvo podohospodarstva a rozvoja vidieka
Slovenskej republiky, 2017). Cultural and societal serv-
ices are paramount especially in the protective and spe-
cial-purpose forests (27.92%); multi-functional manage-
ment methods are used in the commercial forest (72.1%).
Slovakia strives to improve life quality in rural and moun-
tain areas by diversification of economic activities related
to societal services where the focus areas tackling cultural
services are tourism, pedagogy, tourist guide, and hunt-
ing. The document highlights the potential of forests in
the field of tourism and provision of services related to
social functions of the forest. Though, all new opportuni-
ties in tourism should be developed so that the surround-
ing nature suffers no damage (Kornan 2020). However,
National Forestry Programme of the Slovakia Republic
mentiones, that the main obstacles to their implementa-
tion are weak infrastructure, lack of accommodation, and
a low level of customer services. Tourism could develop
onlywith the well-developed infrastructure. Awell-acces-
sible place increases the attractiveness and visibility of the
place (Feng 2010; Page 2005). In addition, thereisalack
of information about the various variants of these services
which the forest management could provide to the public.
There is a need to create a basis comprehensive concept
for tourism development. Within the valuation priority,
there is a problem of the non-placement of cultural serv-

icesinthe market, which are thus not reflected in the price
of wood and NWFPs. This is why the measures want to
implement the methods of their identification, quantifi-
cation and assessment.

Austria

Austrian Forest Strategy issued 2018 was investigated
since it is the latest policy forest document in Austria
building on the first Forest Program issued 2007. In Aus-
tria, the forest covers 47.6% of total country area. Aus-
trian Federal Forests and other publicly owned forests are
15% of the national forest area. Privately owned are 82%
of Austrian forest. Forests represent important cultural
identity for the society in Austria (Bundesministerium
fiir Nachhaltigkeit und Tourismus, 2018). Everybody
has a free access to the forest for recreation excluding
horse riding and camping for which a permission from
the forest owner is needed (Quadt et al. 2013). Accord-
ing to a national survey, 70% of respondents are proud
of the Austrian forest and 40% of them assert to visit the
forest forrecreation atleast once per week (Federal Min-
istry for Agriculture, Forestry Environment and Water
Management, 2017). One priority of social and economic
aspects is to develop rural areas by extension of various
products and services and establishment of new kind of
undertaking. The link between the NWFP and services
in the specific area may apply territorial marketing to
develop the rural areas where complementary products
and services create a complex portfolio (Parvex 2011;
Pettenella et al. 2007; Vidale et al. 2010). As to the FSC
use development, an important point is the promotion
of social acceptance of using forests for commercial pur-
poses on the basis of multi-functional management. A
powerfully built base in terms of cultural services isin the
public relations section. Several objectives mention the
need to strengthen communication with the public about

Table 4. Anchor of forest cultural services tin the National Forest Programme of the Slovakia Republic.

Grouping themes of strategic measures

National Forestry Program of Slovakia

Priority 6:
To develop socio-economic monitoring
Priority 10:

Legislative instruments and rules
into practice
Priority 16:

Improving economic, legislative, institutional and information instruments to strengthen research and faster transfer of results

Optimize the public demand and forest owners needs.

3 Strategic goal life quality improvement
Priority 8:

- Establishment of new small-scale businesses based on social functions.

. . Priority 11:
Innovation and increase of employment riority

services.
Priority 9:

— Development of methods for identification, quantification and assessment of non-wood forest products and forest ecosystem

Support multi-functional use of forest by optimizing the planning, decision making and innovative process

3 Strategic goal life quality improvement

Public relation Priority 18:

— Achieving the public acceptance of forest ecosystem services as forest management externalities

Achieve positive attitude of the public to forestry

Priority 13:

Education

Building and applying the advisory service system for forest owners

Set up the comprehensive system of lifetime education to build a knowledge-based society

Create a public relation forest organization
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forest functions and the balance of demands on the for-
est. Rametsteiner and Kraxner (2003) investigated that
the general public is concerned about forest health and
threatened biodiversity. Strategic Objective 7 explicitly
emphasizes the relevance of forests for national culture
and effects of forests on human health. A key challenge
is to overcome the conflict of pure economic use and
potential and a variety of other socio-economic and FCS.
One of priorities in education is to expand new profes-
sions and training opportunities in forestry as well as to
set up cooperation with the Federal Ministry of Educa-
tion, Science and Research. A significance point link to
recreational use is to develop recreational facilities and
evaluation of recreational opportunities for the public.
Besides the recreation, there is a strategic goal of conser-
vation of cultural forest habitats specific for traditional

forest management and thus to preserve the tradition of
forestry in the national culture.

Germany

One-third of Germany is covered with forests. The for-
ested landscape in Germany is 11,419 ha; all of them are
multi-purpose forests or have more than one function.
For instance, forest with the production function and
recreation, or biodiversity and recreation, etc. (Federal
Ministry of Food and Agriculture, 2017). Inrelation to the
total population, one ha of German forests falls to about
7,000 inhabitants (Eurostat, 2020; Purwestrietal. 2020).
The German forest-based sector is also recognized with
the sustainable forestry implementation with the highest
net annual increment among European countries in the
forests and other wooded land for wood supply by about

Table 5. Anchor of forest cultural services in the Austrian Forest Strategy.

Grouping themes of strategic measures

Austrian Forest Strategy

Field of action 5: protective functions of Austria ‘s forests
Strategic goal 4: Creation of framework conditions for the sustainable protection of the sufficient quality and quantity of forest

water resources
Strategic priorities

Compensation of social services

Promotion of compensation for protective and welfare services in case of management obstacles

Field of action 6: social and economic aspects of Austrian forests
Strategic goal 2: Extension of the product range to increase the regional value added of the forest and wood sector and strengthen

Innovation and increase of employment  the rural area

Key strategic challenges: Creation of new fields of business
Strategic goal 3: Further development of the forest and wood sector through innovation and reinforcement of research

Field of action 3: productivity and economic aspects of Austrian forests
Strategic goal 1: Promotion of social acceptance for commercial use of Austrian forests on the basis of multi-functional and

sustainable management principles

Field of action 6: social and economic aspects of Austrian forests
Strategic goal 1: Targeted information and active communication about forest functions and the diverse forest and wood industry

services

Field of action 6: social and economic aspects of Austrian forests
Strategic goal 6: Promotion of the balance of diverse interests and demands on the forest

Public relations Strategic priorities
Consistent continuation of discussions regarding the balance of diverse interests and demands on the forest
Participatory development of control and regulation concepts for amateur athletes and people seeking recreation
Strategic goal 7: Building awareness of the significance of forests for national culture and their health effects
Key strategic challenges
Cooperation with institutions and companies that offer services Improvement of the social understanding of the historical cultural
value of forests, but also the countless cultural assets associated with forest ownership
Building bridges across conflicts between the purely economic use of the forest and the potential and diversity of other socio-
economic and forest cultural services for society
Field of action 6: social and economic aspects of Austrian forests
Strategic goal 4: Safeguarding and further development of broadly based science and practice-oriented educational opportunities
for the areas of forest and timber through qualified educational institutions
Education Strategic priorities . N '
Development of new professions and training options
Strategic goal 5: Establishment of minimum forest curricula throughout all training and further training
Strategic priorities
Increased cooperation with the Federal Ministry of Education, Science and Research
Field of action 6: social and economic aspects of Austrian forests
Strategic goal 6: Promotion of the balance of diverse interests and demands on the forest
Recreation Strategic priorities
Evaluations of all offers for people seeking recreation in the forest and support options for recreational amenities / control
measures
Field of action 6: social and economic aspects of Austrian forests
Strategic goal 7: Building awareness of the significance of forests for national culture and their health effects
Human health Key challenges:
Recognition of the health benefit of time spent in the forest in health policies or health care and the strategic application of
implementation measures
Field of action 3: productivity and economic aspects of Austrian forests
Cultural services Strategic goal 4: Conservation or development of ecologically and cultural-historically relevant forest habitats characterized by

specific traditional forms of management

Key strategic challenges: Establishment and strengthening of forest cultural services and potential of Austrian forestry
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119 million m? (Eurostat, 2019). Almost half (48%) of the
German forests are private forests (with a half of them
covering less than 20 hectares), followed by the federal-
state (Lander) (29%), communally owned (19%), and a
small proportion (4%) is owned by the Federal govern-
ment (Federal Ministry of Food and Agriculture, 2014).
The ownership structure directs the forest management
in Germany towards liberation that is limited by respon-
sibilities and forest laws.

The German forests contributed essentially in sup-
porting the country’s bio-economy strategy (Federal
Ministry of Food and Agriculture, 2014). The role was
initiated from the sustainable wood forest production
(Gluick 1987; Schmithiisen 2013), nowadays research
and innovation in forest bio-economy also involve the
promotion of various FES and its impact on rural devel-
opment in the country (Federal Minister of Food and
Agriculture, 2014; Giurca & Spith 2017; BIOPRO,
2018; European Commission, 2020).

At least once a year, 66.67% of the German general
population went to forests (Federal Ministry of Food,
Agriculture and Consumer Protection, 2011). The forest
has an important role for German culture, often occur-
ring in myths, legends, stories and songs (Federal Minis-
try of Food, Agriculture and Consumer protection, 2011).

Accessto forests for recreational purposes at anytime
and anywhere is a public right in Germany, as regulated
by the first paragraph of Article 14 of Federal Forest
Act (Bundeswaldgesetz). However, the free access also
required a commitment to act responsibly towards the
forest owner, nature and other forest visitors. Entering
forests for commercial purposes should be based on the
consent of forest owners. The second paragraph of Arti-
cle 14 further explained about details on German forest
accessibility under the federal-states’ decision, e.g. for
some essential reasons the federal-state government can
restrict the public access to forests (Federal Ministry of
Food and Agriculture, 2017; Federal Ministry of Food
and Agriculture, 2014; Federal Ministry of Justice and
Consumer Protection, n.d.).

Forest Strategy 2020; Sustainable Forest Manage-
ment—An Opportunity and a Challenge for Society, is the
main forest strategy document in the country, published
by the Federal Ministry of Food, Agriculture and Con-
sumer Protection (Bundesministerium fiir Erndhrung,
Landwirtschaft und Verbraucherschutz) in 2011. The
German forest strategy envisages German forests in the
following vision: “Sustainable management preserves
and develops site-specific, robust forests with mainly
indigenous species of trees that are able to adapt to
climate change. The forests provide the necessary raw

Table 6. Anchor of forest cultural services in the German Forest Strategy 2020.

Grouping themes of strategic measures

The German Forest Strategy

Area of action §: Recreation, health and tourism, p. 29-30

Future Challenge

In general mentioned the recreational “hotspots” where high numbers of visitor can lead to excessive burden on the ecosystem and

damage of nature.
Possible solutions

— The tried-and-tested instrument of visitor flow management in highly frequented and ecologically sensitive areas

Recreation

— nature-compatible recreation within the framework of the right of free access continues to have priority over specific recreation
concepts (forest rallies, fitness trails etc.)

— individual and non-profit recreation activities are to remain free of charge

— The federal government and Lander are to elaborate recommendations for the nature-compatible leisure use of forests together
with the representatives of forest owners, forestry, local authorities and the associations concerned

- New tourism, environmental education and leisure schemes are to be supported in consultation with forest owners

— Raise awareness among forest visitors about nature sustainable forestry. Opportunity for stakeholder cooperation.

Hunting

Area of action 6: Hunting, p. 24-25

- Hunting issues solved out in an ongoing discussion process in which all the stakeholders are involved. Together with the forest
owners, farmers, hunters, sport, leisure and environmental associations, concrete measures and model projects should be
developed for conflict minimization at a regional level and, on this basis, a model elaborated for hunting in forests.

Legislative instruments and rules

Area of action 4: Biodiversity and forest conservation, p. 18-21

Future challenge

Nature provides mankind with a number of good services that constitute the foundations of human well-being. Assessment of

forest ecosystem services have to be integrated into the decision-making processes.

Possible solutions

— The evaluative approaches in the TEEB study should be carried over to the ecosystem services of indigenous forests and biodi-
versity and their value should be quantified. Obtained values should be incorporated into decision-making processes.

Education and public relation

Area of action 9: Education, public relations and research p. 30-32

Future challenge

The importance of the sustainable use of forests as well as the social and economic importance of forests and forestry must be

highlighted more from the angle of jobs, value added, nature conservation and climate protection

Possible solutions

— Put greater importance to forest-related education development to stop alienation of people from forest

— Forest-related education work from the education in sustainable development concept is to be supported and promoted in
cooperation with all kinds of forest owners

- Greater importance to forest monitoring

— The education and further training of private small forest owners

— Trained workers in economics, technology and basics of natural sciences Train the methods and instruments taking into ac-
count, the sustainable management and diverse range of services. the sustainable management and diverse range of services.
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materials, offer diverse habitats for flora and fauna, ful-
fill their protective functions and extend an invitation to
leisure activities” (Federal Ministry of Food, Agriculture
and Consumer Protection, 2011).

Poland

Polish forests cover an area of almost 30% of the totalland
area, which equals 9.2 million ha. The health of forests
was severely affected by industrial pollution in the past,
especially in the south-western part of the country. A total
of 82% of Polish forests are owned by the state. Private
forests then represent about 16%. Forests in Poland are
open to the public, with a few exceptions in the form of
young stands, experimental plots, refuges forendangered
animal species, river springs, and areas endangered by
erosion (Ustawa z dnia 28 wrzesnia 1991 r. o lesach,
1991). The main document setting out the directions of
forestry development in Poland is the “National Forestry

Policy” (PLP), adopted by the Council of Ministers in
1997 (Kaliszewski et al. 2017; MOSZNiL, 1997). This
document defines the objectives and priorities of for-
estry policy, describes the organizational, economic
and legal conditions for its implementation and identi-
fies the expected outcomes. While the natural, social,
economic, institutional, and legal environment changed
significantly over the last 20 years, the PLP has not been
revised and updated yet, even despite Poland’s interna-
tional obligation under the Ministerial Conference on the
Protection of Forests in Europe (MCPFE) now renamed
to Forest Europe) (Kaliszewski 2018b; Kleinschmit et al.
2013). Although there were several updating proposals
to the National Forest Program 1997 document, none of
them has ever been adopted.

Update of the National Forestry Program is a vital
step to achieve the objectives and priorities defined in
declarations adopted under the MCPFE conferences.

Table 7. Anchor of forest cultural services in the National Forest Policy.

Grouping themes of strategic measures

National Forest Policy

IV. Organizational, economic, and legal conditions
14) Improvement of regulation through systemic solutions ensuring appropriate support for forestry sector (public and private)

Legislative instruments and rules V. Desirable impact of forestry policy

1) Expected effects

— improvement of the monitoring process, more accurate forecasting of the state of forest resources

IV, Organizational, economic, and legal conditions

12) General availability of forests for society must not be understood as unrestricted availability of forest resources to subjects of
economic activity that benefit from hunting of game, plant materials, mining, tourism, recreation and sport. Regulation of these
aspects is essential to save the diversity and sustainability of forests.

. . . Directions:
Compensation of social functions

- determining a sensible level of utilization of these resources

- introducing payments for the use of resources

V. Expected effects of forestry policy
1) Expected effects

— improving the state of forest resources and the sustainability of forests

I1. Thesis of the forest state policy

8) Forestry policy is an integral part of environmental policy which provides legal and financial mechanisms to support owners and
Innovation and increase of employment forest managers for them to invest and protect the common goods in forests

IV, Organizational, economic and legal conditions

13) Increasing the economic efficiency of privately owned forests

IV, Organizational, economic, and legal conditions

8) Nature and forest education and support to forestry policy

¢) making forestry policy approachable by the public:

— launch regular public consultations at local and regional levels

— adhere to the principles of continuous informing of the public about the state of forests

Public relation 9) Interdepartmental cooperation

- The role of forests in the socio-economic development of the country
— define the interpretation of forestry policies which are implemented in systems across departments

V. Expected impact of forestry policy
1) Expected effects

— increase in public awareness about the forests, their protection and use

IV, Organizational, economic and legal conditions
8) Nature and forest education and support of forestry policy

a) in the field of formal education

- expanding knowledge about the functioning of forest ecosystems in secondary and higher forestry education

Education b) in the field of non-formal education

- striving for their introduction into the curriculum in primary and secondary education

- organize and develop different types of training
— organization of courses, workshops, exhibitions, ...

- use of media
— publishing of books, magazines

IV, Organizational, economic and legal conditions
4) the structure of state administration determines universal availability of forests for people is determined

Recreation V. Expected impact of forestry policy

1) Expected effects

— preservation of forest values by directing tourism and recreation into forests
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Kaliszewski (2018) shows that many European for-
estry policy priorities are not reflected in the PLP. The
priorities that are not included are adaptation of forests
to climate change, perspective of a “green economy”,
increasing the economic contribution of sustainable
forest management to rural development and ensuring
the participation of all stakeholders in forests. Related
to this is the matter of decision-making processes, the
need forimprovement in communication across forestry
and the development of interdepartmental cooperation
across the industry (Kaliszewski 2018b). One of points
of the program mentions the introduction of payments
for using forest resources with striving to result in their
balanced use. This point is partly pleased in the form of
visitor’s fees for entering the forests of national parks
and reservations (Ustawa z dnia 28 wrzesnia 1991 r. o
lesach, 1991).

One of important goals within the development of
cultural ecosystem FCS is the promotion of new educa-
tion tools regarding forests among the public. Another
important element is the development of tourism and
recreation, which should be focused on game manage-
ment, whichis one of the most favorite tourist attractions
(Instytut Badawczy Le$nictwa, 2014).

Czech Republic

There are 2.6 million ha of forest in the Czech Republic,
which represents 34% of the total land area. More than
a half of the forest area is owned by the state (Ministry
of Agriculture, 2019).

Inaccordance with its obligations arising from inter-
national law and membership in the European Union,
the Czech Republic strives to ensure SFM and to fulfill
positive non-production effects. Everyone has a right to
enter the forest at their own risk, picking non-wood for-
est products while not disturbing or damaging the forest
environment. In terms of payments for FES, free entry
into the forest has been established and no fee can be
charged for it (Lesni zakon, 1995)

Mushroom and plant roots picking are common
activities with family members and generate positive
socio-economic impact such as transfer of knowledge at
a community level. (Sisak et al. 2016;) The main driver
for visiting the forest was just to go for a walk or just to
enjoy the outdoors, especially during holidays or week-
ends, amounting up to 79% of the inhabitants. Medita-
tion, relaxation as well as sport in woodlands all belong
to motives for forest recreation (Sodkova et al. 2020).
The recent study from the Czech Republic (Riedl et al.
2019) found that the general public is willing to actively
participate in community voluntary works in the forest
rather thanreceiving the forest news. This clearly means
that people prefer their own experience associated with
forests. An effective tool for forest promotion can be tree
planting events or other forest excursions.

The most current strategic document regarding
Czech forests is the State Forest Policy 2035, issued by
the Czech Ministry of Agriculture. The aim of this policy
isto set priorities in forest management in a way that for-
ests fulfill all their functions i.e. economic, environmen-
tal and social on a long-term basis. This document will

Table 8. Anchor of forest cultural services in the State Forest Policy 2035.

Grouping themes of strategic measures

Resolution on the National Forest Program

Long-term Goals:

A) Ensure well-balanced complete performance of all forest functions for future generations
Legislative instruments: forest law, hunting law

Legislative instruments and rules

B) Increasing biodiversity and ecological stability of forest ecosystems while maintaining the production function

Legislative instruments: Forest Act, Act on Trade in Forest Tree Reproductive Material
C) Ensure competitive ability of forestry and its related industries
Legislative instruments: Forest Act, Competence Act, Public Procurement Act

Long-term goals:

C) Ensure competitive ability of forestry and its related industries

Measures:
Innovation and increase of employment 1) reduction of legislative burden

D) Strengthen the importance of advice, education, research and innovation in forestry

Measures:

1) strengthening the role of science, research and innovation

Long-term goals:

C) Ensure competitive ability of forestry and its related industries

Measures:

Public relation 4) preservation of public use of forests

7) strengthen the importance of forestry at a regional level
D) Strengthen the position of counselling, education, research and innovation among forestry sectors

Measures:

3) development of counselling and education

Long-term goals:

D) Strengthen the position of counselling, education, research and innovation among forestry sectors

Measures:
Education

1) strengthening the role of science, research and innovation

2) improving the content of curriculums among all levels of forestry education
3) developing counselling and public education
5) significantly strengthen the position of Czech forestry research at an international level
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serve as a foundation for the formulation of legislation
and subsidies. Where appropriate, it may also be used to
set out the common tasks of ministries and professional
institutions concerned. It reflects the current challenges
arising mainly from the bark beetle calamity and the cur-
rent situation on the raw wood market.

The vision of this policy is to achieve the following:
“Forests for society”: sustainable multi-functional for-
estry that fulfills current and expected societal needs;
Positive contribution of forests to the quality of life. For-
ests are providing a pleasant living environment, oppor-
tunities for recreation and preventative healthcare while
also maintaining and enhancing environmental ameni-
ties and ecological values. SFM provides various FES,
them being environmental, economic, social, and cul-
tural benefits for society; Provision of a renewable raw

material whichis being produced and used in an environ-
mentally friendly manner. This plays an important role
in economic development, employment and prosperity,
especially in rural areas (Ministry of Agriculture, 2020).

The document does not directly list specific measures
to improve the provision of FCS. The content includes
primarily general goals and steps for the fulfillment of
sustainable forest development. The absence of emphasis
on FCS is mentioned in a study Balikova et al. (2019)
where FCS were considered the least important in a pair-
wise comparison.

Hungary
Unlike in most European countries, majority of forests in
Hungary are covered with broadleaved species. (Palla et

Table 9. Anchor of forest cultural services in the National Forest Program.

Grouping themes of strategic
measures

Resolution on the National Forest Program

V.1. Rural and regional development, afforestation, forest protection

V/1.2. Strategic goals:
2) efficient use of rural development support

3) increasing the number of forest workers, improving their working conditions and job security, securing stable employment in

rural areas

V.3. Development of private forestry
V.3.2. Strategic goals:

1) to increase employment in rural areas

Innovation and increase of employ-
ment

2) to improve the profitability of private forestry
3) create and develop a professional base of the private forestry sector

V/4.2. Strategic goals:

4) application of close-to-nature methods while maintaining high employment rates in rural areas and creating new job opportuni-

ties

V.2 Development of state forest administration
V.2.3. Proposals for achieving strategic goals:
h) active participation in education, research, and development of IT

i) efficient use of media and public relations

j) harmonization of forest management and game management

V4. Nature protection in forests

V/4.3. Proposals for achieving strategic goals:
b) strengthening cooperation with nature conservation organizations and departments

V8. Forest management

Public relations V.8.2. Strategic goals:

5) operation of modern and efficient forest management methods

6) international relations

7) facilitating the dissemination of forest-related information

V.10. Effective communication
V/10.1. General objectives:

1) enhancing the level of forestry study program and education,

V.10.2. Strategic objectives:

1) emphasizing the importance of forests and the need for sustainable forest management
2) explanation of the fact that sustainable management of forests involves the provision of FES
4) Presentation of the strengths of Hungarian forests and their current challenges

V.2 Development of state forest administration

V.2.1. General objectives:

4) development of infrastructure and environmental education, support of forest pedagogy, forest nurseries, formation of ecologi-

cal attitude

V.9. Research, education

V.9.2. Strategic goals:

5) use of FES and public social functions

Education

V.2. Development of state forest administration

V.2.1. General objectives:

3) development of infrastructure for the purpose of public recreation

Recreation V.2.2. Strategic goals:

4) Quality satisfaction of social needs of the public by state forests and quality fulfilment of public care
5) development of ecotourism infrastructure and services
V.2.3. Proposals for achieving strategic goals:

d) Public well-being and development of tourism
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al. 2019). The last decades brought extraordinary politi-
calandlegal changesin Hungary, including the accession
to the Europe Union. The primary result of international
forest policy developments in Hungary was definitely
the set-up of the National Forest Program (NFP) for the
period 2006—2015. The NFP embraced ten main goals
such as nature conservation in forest, development of
state and private forest management, or modern forms of
forest protection. By the end of 2015, following the review
of theimplementation results of main NFP objectives, the
process of developing a new, long-term forest strategy
started. The new “National Forest Strategy 2016—2030”
(NFS) corresponds with main objectives of the EU Forest
Strategy 2013 and enables the maintenance of multiple
functions of Hungarian forests through their balanced
impact on the environment, society and economy.

The NFS represents high political commitment for
SFM and addresses following challenges: ensuring the
conservation and enrichment of the forest; reducing the
impacts of climate change; and considering the impact of
natural factors and human interventions on forest ecosys-
tems and habitats. The NFS also considers an increasing
social support to efforts which promote nature conser-
vation in forests and extension of close-to-nature forest
management

One of the main principles and objectives of forest
management in Hungary is the consistent and sustain-
able management of forests as a natural resource, which,
at the same time, must meet the forest-focused environ-
mental, social, recreational and consumption needs of
society (Komarek 2007). Hungarian forests are open to
the public, it is allowed to use the forests for recreation
and to collect materials other than wood free of charge.
Grazing in the forests is, however, prohibited. One of
the strategic priorities is building forest infrastructure
inorder to develop accessibility and improve recreational
use of forests (Benkhard et al. 2018; Foldm{ivelésiigyi
Minisztérium, 2016). Ecotourismis one of the point tack-
ling cultural services. In the past decade, huge invest-
ments were realized into secure and healthy recreation
forest opportunities. The role of forest put in forward eco-
nomic, social and nature conservation effects. Recently,
the government emphasizes the role of the forest has
gained importance with regard to the economic, social,
and protective effects of nature (Stefan Gossling 1999;
National Forestry Association, 2019)

4. Conclusion

The study examined the anchor of FCS in the main
national forest policy documents of selected CEC. Due
to the increasing demand for forest recreation (Font &
Tribe 2000; Gossling et al. 2006) and at the same time
dueto the growing urbanization (European Commision,
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2020; Turner et al. 2004) in Europe, FCS come to the fore
more than ever before. Therefore, if we want to achieve
multi-functional forestry, the integration of the whole
FES spectrum, especially of neglected FCS into policy
documents and decision-making processes is crucial.

The article shows that the common general point of
reviewed forest programs and strategies is the effort to
ensure that forests provide a multi-purpose function,
including environmental, social and economic aspects, as
anchoredinthe EU Forest Strategy. However, FCS are on
the edge of policy frameworks because the goals of forest
policy are allocated to other areas of forest policy interest.

Consequently, countries should include a full spec-
trum of FES in their national forest policies, thus provid-
ing tools and guidance to forest owners on how to use the
forest multiple functions regarding to FCS. Support for
business innovation in this direction has been found to
be crucial, especially for rural areas. Create a portfolio of
various recreational activities for potential consumers is
the first step to develop less attractive recreation areas.

In order to create national platforms for the field of
FCS in forestry, it is necessary to involve more academic
studies across Central Europe for focusing on the devel-
opment of FCS and human health. A shortcoming seems
tobethelack of interdisciplinary cooperation in the proc-
esses of setting FCS-related objectives. The challenge for
the future is to develop collaboration with the specialists
of biology, healthcare, pedagogy, ecology, and forestry
who would training experts, design methodologies, plan
facilities in the forests, and promote the FCS to the gen-
eral public.

The final recommendation is to continue in efforts to
implement FCS in the national forest programs and strat-
egiesand to launch a participatory, holistic, interdiscipli-
nary process of forest policy planning, implementation,
monitoring, and evaluation. One opportunity could be to
apply payments for FCS so that the forest better serves
the public interest.
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Abstract

Ecosystem services are investigated from many perspectives, but there are very few studies comparing the perception of
forest and demand for forest ecosystem services (FES) in a cross-cultural analysis. This study aims to map the demand for
FES and find out the forest perception of forest visitors in both Czech and Chinese societies. Data were collected by struc-
tured questionnaire among three different groups of respondents (n=_847) in six forest areas. The questions were focused on
the demand for FES, expectations from the forest, preference for the visual form of the forest, and the willingness of forest
visitors. Analysis demonstrates that the demand for some FES is related to geographical and cultural conditions. The results
indicated that provisioning and regulation services are perceived as more important than cultural services. The differences
by country were obvious in the cultural and provisioning services: Chinese demand more relaxing and meditation activities,
whereas Czech demand mushroom picking. A significant outcome is a high demand of Chinese respondents for recreational
facilities. Tree planting was rated as one of the most popular voluntary activity across the whole sample. Meanwhile, some
findings point to an increasing pressure on forest ecosystems and their protection, which emerge due to the strong demand for
recreational facilities. According to the findings, active involvement of forest visitors in various activities is recommended
so that their appreciation of FES will constantly increase and to take into account the profile of visitors and incorporate them
in forest management and planning in order to meet societal demand.

Keywords Demand for ecosystem services - Forest ecosystem services - Forest visitor’s expectations - Cross-cultural
analyses

Introduction 2005; Tilman and Lehman 2001; Vitousek 1994). The fact

that people do not appreciate the environmental, economic,
The continuous growth and worldwide expansion of the  and social values provided by nature, and do not realize the
human population has caused widespread degradation of  impact that lack of interest on ecosystems creates (Loomes
natural ecosystems (Millennium Ecosystem Assessment  and O’Neill 2000; Balmford et al. 2002; Foley et al. 2005),
gives rise to well-founded concern about the depletion
of natural resources and the ability of nature to continue
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providing ecosystem services (ES) (Costanza et al. 1997).
The supply of forest ES is linked to the products and services
provided by forest ecosystems for human well-being. The
demand for forest ES is the human consumption of these
products and services (Sukhdev et al. 2010; Braat and de
Groot 2012). The provision of ES depends on the capacity
of a particular area to provide locally determined ES and
goods for satisfying human needs within a given period.
To achieve sustainable development of ES, it is essential to
promote the ecological interest and information within the
society, and to care for natural ecosystems in such a way
as to preserve them for future generations (Burkhard et al.
2012; Angelstam et al. 2013). In response to deteriorating
conditions of natural ecosystems, the Millennium Ecosystem
Assessment was issued in 2005 a milestone in the EC issue.
Thanks to this document, the concept of ES was unified and
further divided into three basic categories: provisioning
services (nutrients, materials, energy), regulation services
(waste regulation, flow of physical and biotic environment),
and cultural services (symbolic, educational, experimental)
(Millennium Ecosystem Assessment 2005). The study car-
ried out by Frélichova et al. (2014) identifies with benefit
or transfer approach 17 ES within the Czech Republic, the
most valuable in relation to forests are timber provision, aes-
thetic value, erosion regulation, climate regulation, and also
recreation services. The value of forest ecosystem services
reaches almost 90 thousand EUR/ha, i.e., 18% of all ES.
ES demand encompasses all of ES and goods used and
consumed in a particular area within the same time period
(Burkhard et al. 2011). To achieve sustainable management
are necessary quantification and research of the relation-
ship of the ES supply and demand (Khosravi Mashizi and
Sharafatmandrad 2021). Various mapping and assessing
approaches of ecosystem services have been proposed. How-
ever, all of them are crucial for understanding how ecosys-
tems contribute to human wellbeing and to support poli-
cies related to natural resources (Burkhard and Maes 2017).
Spatial assessment tools are being developed to evaluate the
impact of spatial planning on a wide range of ecosystems
(Nelson et al. 2009; Kandziora et al. 2013; Bagstad et al.
2014). However, spatial maps can be really useful but also
short-sighted and can mask underlying processes (Hauck
et al. 2013). Many studies are carried out in a top-down
way by map and modeling ecosystem services in large-scale
processes and interactions for estimating consequences for
stakeholders. However, few studies deal with the bottom-up
viewpoint manner, thus stakeholders are placed as a focal
target group (Miiller et al. 2010). Evidence-based ranking of
potential demand of ecosystem services can be determined
through questionnaires, but also involves basic needs (Bur-
khard and Maes 2017); Garcia-Nieto et al. (2013) assessed
the perception of ecosystem services by face-to-face method
as an indicator of how respondents valued and demand them.
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The main findings were that the most demanded ecosystem
service was nature tourism, followed by timber, erosion con-
trol, recreational hunting, mushroom picking, and beekeep-
ing. Differences were found between the different types of
respondents. Moreover, the outcomes of the mapping can be
a valuable communication and decision-making tool (Cross-
man et al. 2013; Garcia-Nieto et al. 2013). However, for their
practical use in forestry and conservation policy, supportive
studies are needed as a facilitator for policy decisions and
meeting the goals of the MEA (Ash et al. 2010; Seppelt
et al. 2011). To meet the MEA objectives and sustainably
use the forest natural capital, it is necessary to strike a bal-
ance between ES production and consumption (Ala-Hulkko
et al. 2019). According to Syrbe and Grunewald (2017), it
is necessary to thoroughly analyze the demand for the ES
to prevent the misuse of primary resources by large market
players. A great deal of research has been devoted to forest
attendance issue or to motivation of forest visits, which gain-
ing much attention especially due to COVID-19 pandemic
(Derks et al. 2020; Venter et al. 2020; Jarsky et al. 2022).
Some studies analyze the perception of urban parks or urban
forests and their ES. Korean study of (Jang-Hwan et al. 2020)
explored that most appreciated in urban parks are regulation
services. In Slovenian study of Nastran et al. (2022) indicate
that stakeholders in the urban forest demand most regulation
and cultural services. In addition, researchers and youngsters
consider ES as more important than others. However, the
most valued ES in a Belgian study carried out by Buchel and
Frantzeskaki (2015) were aesthetic and cultural. The British
study of Collins et al. (2019) explored public perception of
ES provide by urban park trees, the provision and regula-
tion were most appreciated. In Chengdu, China, regulation
service was considered by far the most important (Swapan
et al. 2017). Interesting contribution to conservative educa-
tion bring Torkar and Krasovec (2019), their findings show
that students with better ecology knowledge placed more
importance on regulating services. Cross-cultural differences
in forest preferences and attitudes toward forests have rarely
been studied. Arnberger et al. (2010) compared the prefer-
ences of visitors to urban forests in Austria and Japan for
social conditions in the outdoor environment. Differences
were identified in higher demands for social stimulation for
Japanese respondents. In a cross-cultural comparison study
of Switzerland and China Lindemann-Matthies et al. (2013)
found that all participants highly valued the ecosystem ser-
vices provided by forests, especially the regulating and sup-
porting ones. Another cross-cultural comparative study of
urban green infrastructure perceiving among urban tourists
was carried out in eight European countries (Terkenli et al.
2020). The respondents were influenced in some preferences
by the in-grained activities from their countries of origin.
Although the regulation services seem most appreciated, the
above outcomes also indicate that cultural differences as well
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as groups of users, but also their characteristics, and drivers
for visiting the forest may influence perceptions of ES.

The aim of this paper is to map the societal demand of
FES, the attitudes, and perception of the forest in study areas
in the Czech Republic and China, and to provide a current
overview of social attitudes on the importance of ES. The
data collected via questionnaire can contribute to a better
cross-cultural understanding, and in identifying the weak
and strong points, primarily in the societal demand of forest
recreation. The results of the study can be one of the sources
to balance the supply and demand while reflecting the poten-
tial opportunities and challenges for forestry management
and planning.

Material and methods
Study areas
Czech Republic

The Czech Republic is a Central European country; forests
cover 34.1% of the total land area. In the forest composi-
tion, conifers (71%) predominate, especially Norway spruce
(Picea abies). The share of broadleaves is 27% (Ministry
of Agriculture, 2019). The climate is temperate, with an
average annual precipitation of 686 mm and temperature of
7.9 °C (Czech Hydrometeorological Institute 2022).
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A wide network of protected areas with natural attrac-
tions is intertwined by hiking trails as outdoor recrea-
tion in natural areas has a long tradition there. Moreover,
access to the forest is free of charge. People mostly visit
the forest for a walk or to enjoy the outdoors. The average
visitation per person in 2019 was 22.9 visits annually, and
the trend has been growing in the three last years (Ministry
of Agriculture 2019; Sodkova et al. 2020). The Czechs tra-
ditionally gather wild plants, mushrooms, and edible ber-
ries. Wild mushroom gathering has a long tradition in the
cultural history of Central and Eastern Europe (Riedl et al.
2020; Seeland and Staniszewski 2007; Sizak et al. 2016;
Sisék and Pulkrab 2009). Mushrooms were once among
primary sources of daily food, nowadays it is mainly a rec-
reational activity, while some people also sell mushrooms
in local markets (Martinez de Aragdn et al. 2011).

The first study area where a group of tourists was
interviewed was the Vodéradské buciny National Nature
Reserve. This location is popular for its high recreation
value because it is easily accessible and there is a tourist
trail through a beech forest with wells, streams, and ponds.
A group of urban dwellers were interviewed in Stromovka
Park, one of the oldest city parks in Prague, and also very
valuable for its urban landscape aesthetics. Many visitors
relax, play sports, or just walk there People’s Republic of
China (Fig. 1).
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Hubei-Wuhan

Wuhan is the capital city of Hubei Province located in cen-
tral China (Fig. 2). The city is divided by the merging of the
Yangtze and Han rivers into three parts. The population has
reached 11.2 million inhabitants in 2019 (Wuhan Bureau
of Statistics 2020). The climate is humid subtropical with
hot and rainy summers, and cool and dry winters with an
annual temperature of 16.3 °C (Huang et al. 2021). The sur-
vey was administered in the East Lake Scenic Area and the
Lion Mountain Park in Wuhan. Both parks are dominated
by evergreen and deciduous broadleaved mixed forests (Zhu
etal. 2019).

Anhui - Huangshan

The Huangshan National Park is located in the humid mon-
soon climate zone in Southeast China’s Anhui province
(Fig. 2), a predominately subtropical evergreen broadleaved
forest. The area of the National Park is 330.3 km? of which
94.9% are forest ecosystems (Yu et al. 2020). Mount Huang-
shan is listed in the UNESCO Natural and Cultural Heritage
Site and Global Geopark list. The National Park is under the
protection of the laws of China, Forestry law, and the Law
on the Protection of Wildlife. The location is rich in flora,
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Fig.2 Map of the study areas in the Republic of China
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especially mosses, lichens, and ferns. In addition, there are
also more than 300 species of fauna, including endangered
genera. In recent decades, the National Park has been facing
high pressure in tourism, with 2.74 million visitors per year.
Visitors can move on 30 mostly paved hiking trails, which
results in a growing amount of waste that the park manage-
ment has to deal with. The trails are unique with a number
of stone steps (Hu et al. 2018).

Hunan - Zhangjiajie

The Zhangjiajie National Forest Park is a part of the Wuliang
scenic area, Northwestern Hunan Province (Fig. 2). In 1982,
it became the first forest National Park in China and is part
of the scenic area included in the UNESCO World Natural
Heritage list. The main characteristics of Zhangjiajie are
more than 3000 sandstone rock peaks and pillars on 126 km?
(Unesco 2022). The forest is rich in plant species, 106 fami-
lies, and 850 species of woody plants with a coverage rate
of 97.7%. In the primeval forest, there are precious ancient
tree species such as Davidia involucrata, Ginkgo biloba, or
various coniferous in Taxus genus. The park belongs to the
mid-subtropical climate zone with an average annual tem-
perature of 16.5 °C (Xie et al. 2005). The park is conveni-
ently accessible from the city of Zhangjiajie. In total, there
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are 58 km of hiking trails in the scenic area, ropeways, and
tourist vehicle trails (Tourism Publicity and Promotion Man-
agement Office 2021).

Sampling design

The survey was carried out in 2019-2020 in China and in
the Czech Republic. Altogether, three groups of respond-
ents (n=_846) in each country were interviewed. The second
part of the research in 2020 was influenced by the Covid-
19 pandemic situation. Due to the limitation of free move-
ment in the Czech Republic, it was impossible to interview
people in the forest. Therefore, the research continued after
the relaxation of pandemic restrictions in summer 2020.
Similar approach was conducted by Lindemann-Matthies
et al. (2013), they interviewed Czech and Swiss respondents
divided into two study groups, an urban and a rural.

All groups of respondents are dependent directly or indi-
rectly on ES for their wellbeing. However, environmental,
economic, and social differences can influence people's rela-
tionship with nature. The prerequisite for selecting groups
was that each group had a different lifestyle, educational
background, and attitude toward nature. University students
with an ecological background of study are supposed to be
more educated on environmental questions than the general
public (Pawlowski 1996). The other two groups are likely to
differ in the way the forest is used. Tourists are perhaps more
pro-cultural forest services than urban dwellers (Liu et al.
2021). Contrarily, ecosystem services in the urban green
space are critical for urban inhabitation sustainability, thus
it is important to know the demand for ecosystem services
for future planning of urban green infrastructure (Wolch
et al. 2014).

Groups of respondents

e University students in environmentally-oriented fields
e General public (tourists)
e General public (urban dwellers)

The Chinese language version of the questionnaire was
distributed among the students of the Faculty of Forestry and
Horticulture Sciences at Huazhong Agricultural University
in Wuhan, China (n=202). The Czech language question-
naires were distributed among students of the Faculty of
Forestry and Wood Sciences and the Faculty of Environ-
mental Sciences at the Czech University of Life Sciences
in Prague (n=213). Both language versions were distrib-
uted among students of both universities from October to
November 2019. In the Czech Republic, an online version
of the questionnaire was created on the LimeSurvey plat-
form (LimeSurvey Project Team 2019). The link to fill in the
questionnaire was sent by e-mail directly to the students. The
online version of the Chinese questionnaire was distributed
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via WeChat mobile application based on the Questionnaire
Star platform (Questionnaire Star Project Team 2019). Con-
trastingly, the general public (tourists) were interviewed in
attractive natural areas. Interviewing of the general public
was carried out during summer 2020, in the Czech Repub-
lic, in the National Nature Reserve of Vodéradské buciny
(n=100). Data collection in China was carried out in Hunan
province, in the Zhangjiajie National Forest Park (n=124)
by personal interviews, and the subsequent completion of
the questionnaire was by scanning a unique QR code on
their smartphones. Selected locations in both countries are
attractive tourist areas. The third surveyed group consisted
of urban dwellers. The interviewing took place in the city
parks of Wuhan in Hubei Province (n=107), and Prague
(n=100). Both cities are considered metropolises in relation
to the size of each country. Data collected from three differ-
ent groups of individual countries allow us to compare atti-
tudes and differences in the demand for FES across selected
groups and countries.

Data collection among the urban dwellers and tourists
in China applied the QR code generated from the online
questionnaire. The Chinese public respondents were asked
to fill out the questionnaire directly in the field by scanning
the QR code on their smartphones. In the Czech Republic,
the data were collected directly in the field by paper-form
questionnaires. The respondents filled out their answers in
approximately 8 min.

Questionnaire structure

The first part (A) of the questionnaire focuses on the demand
of FES. In closed questions, the respondents replied to each
statement using the Likert scale (Likert 1932), of which we
assigned the points from 1 (one) to 4 (four), with 0 as “neu-
tral answer.” Detail definitions of the points are as follows:

e very important: (4)

e quite important: (3)

e rather unimportant: (2)
e not important at all: (1)
e [ don’t know: (0)

Part A were designed into 14 statements to cover all cat-
egories of FES. The first 3 questions are linked to provi-
sioning services, the following 6 questions reflected regula-
tion services, and the last 5 questions represented cultural
services.

The second part of the questionnaire (B) contained ques-
tions and graphic section about the expectations of forest
visitors to which elements in the forest, from their point
of view, influence the attractiveness of the forest. In all the
21 statements, the Likert 7-point scale (1 =least expected,
7=most expected) was used to assess which elements in the
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forest from their point of view influence the attractiveness of
the forest. Additionally the graphic section with 3 questions
about the visual form of forest was included.

For the graphic section, modified pictures from the study
by Giergiczny et al. (2015) were used. The question on the
respondent’s preference of forest type included the follow-
ing forest types: coniferous, deciduous, and mixed forest.
This determination is related to the number of tree species,
i.e., a coniferous forest was always composed of one spe-
cies only. Mixed forest could be composed of 2 to 5 species,
and broadleaved could be composed of 1 to 4 species. The
second graphic question dealt with forest accessibility (pass-
ability of the forest) in three levels of shrub layer density.
In the third part of the graphic section, the amount of larger
standing and fallen pieces of natural deadwood in the forest
were compared. In order to find out if respondents are aware
off deadwood importance in the forest ecosystem (Bauhus
et al. 2018).

Self-involvement in solving forest management ques-
tions and activities in the forest was formulated in the ques-
tions in part (C). Two categories were created on a 5-point
Likert scale. The first, “Prevalence of low score,” includes
answers 1-2, and the second, “Prevalence of high score”
includes a range of 3—4 points. The answer, “I don’t know,”
was excluded. The aim was to determine the degree of will-
ingness to engage in or influence the forest management.
The questions were divided into two groups according to
their engagement: active, or passive way of participating in
forest-related activities.

In the last part (D), the socio-demographic features of
respondents were collected, i.e., age, gender, education. The
group of students reported in addition the field of study.

Data analyses
Statistical analyses

Descriptive data for the general characteristics of the
respondents were presented by absolute numbers and their
proportions. A group comparison of traits of the general
characteristics was made via a chi-square test or the Fis-
cher exact test for categorical data. Scores of expectation
and evaluation of the FES between countries were analyzed
using the Mann-Whitney test.

To identify potential predictors of the expectation and
evaluation of the forest ecosystem services, binary logistic
regression with a forward stepwise approach was applied.
The following independent predictors associated with the
dependent variables were included in the initial model:
age group, gender, education level, country, and type of
respondent. The statistical significance in all analyses was
designated by a p-value of less than 0.05. Statistical analy-
sis was performed using IBM SPSS statistics version 25
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(IBM Corp., Armonk, NY, USA). The following independ-
ent predictors associated with the dependent variables were
included in the initial model: age group (1 =the investigated
age group), gender (1 =male), education level (1 =the inves-
tigated level of education), country (1 =Czech Republic) and
type respondents (1 =the investigated respondent’s group)
(Table A.1).

Results
Part (D) Respondents characteristic features

Table 2 lists the contents of the respondents’ socio-demo-
graphic features: the span of respondents in the Czech
Republic spread along all of the age groups, while in China,
the group of oldest people (80—100 years) is not represented.
Female respondents slightly prevail in both countries. The
most frequently represented age group in the Czech Republic
was 18-24 (40.92%), as well as in China (50.35%). Contra-
rily, with increasing age, the groups are less represented.
In terms of education, the most numerous group is second-
ary education for both countries. However, there were more
university graduates (tertiary education) among Chinese
respondents than in the Czech Republic. In the three moni-
tored groups, the most represented one is students, while the
other two groups are evenly represented. The distribution of
the number of respondents into the groups is balanced within
each of the monitored countries.

Part (A) importance of FES and products

Respondents rated their perception of importance of fifteen
FES based on a five-point Likert scale including zero. Mean
scores are derived from raw data and significances are based
on a non-parametric test of p-value. Mann—Whitney test was
used for analyzing the non-categorical and not normally dis-
tributed data.

As part of provisioning services, oxygen production is
considered equally important in all groups, the lowest rat-
ing reported from tourists. In the case of tourists, it is given
slightly more importance in China. Greater importance was
reported by Czech respondents to mushroom picking. In
comparison, students in environmental fields of study are in
consensus on the importance of all provisioning services.
The least value of importance is reported by the production
of wood among the Czech urban dwellers. However, provi-
sioning services are considered very important in all groups.

Initially, it must be emphasized that all regulation FES
were perceived as important in all groups in both countries.
Water retention was perceived more important by Czech
than Chinese. Respondents with primary education evalu-
ated water retention with a lower score. In contrast, flood
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Table 1 Socio-demographics Respondents CZE n=413 CHN =433 Total n=846
characteristics
n % n % n %
Female 222 53.75 237 54.73 459 54.26
Male 191 46.25 196 45.27 387 45.74
Young adults
18-24 169 40.92 257 59.35 426 50.35
25-34 140 33.90 116 26.79 256 30.26
Middle-aged adults
3544 44 10.65 46 10.62 90 10.64
45-54 22 5.33 10 231 32 3.78
Older adults
55-64 19 4.60 3 0.69 22 2.60
65-79 16 3.87 1 0.23 17 2.01
80-100 3 0.73 0 0.00 3 0.35
Primary education 12 291 9 2.08 21 2.48
Secondary education 324 78.45 221 51.04 545 64.42
Tertiary education 77 18.64 203 46.88 280 33.10
Students 213 51.57 202 46.65 415 49.05
Tourists 100 24.21 124 28.64 224 26.48
Urban dwellers 100 24.21 107 24.71 207 24.47

protection, mitigation of climate, and prevention of soil
erosion were perceived as more important in China in all
groups. Interestingly, the reduction of dust and noise pollu-
tion is perceived as more important in all groups of respond-
ents in China than in the Czech Republic. The forest as a
natural habitat for a wild game is considered on the simi-
lar level of importance across all respondents except urban
dwellers respondents, of which the Czech urban dwellers
perceived it significantly less important than those in China.

Within forest cultural services and groups, consider-
ably significant responses were recorded. The employment
opportunities that the forest provides are considered more
important in China. In terms of individual groups, students
have similar assessments in both countries. Compared to
the Czech respondents, the Chinese valued recreation func-
tions a bit more. Surprisingly, no significant differences
were recorded between the respondents in the tourist group.
According to the results, the Chinese are generally more
aware of the importance of the forest for sports activities.
The biggest drop was recorded in the student group where
Czech students consider this function rather unimportant.
Respondents in China, especially tourists, have a greater
feeling for the forest as an element that enhances the beauty
of the landscape, but this element is generally considered
quite important. The cultural and spiritual importance of
forests for people is more important for Chinese respond-
ents, especially for tourists. Meditation and relaxation were
generally perceived as rather important; only in the group
of Chinese tourists, did the respondents lean toward very
important.
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The whole group of young adults, regardless of nation-
ality, reported a high score in evaluation of employment
(mean: 2.94) compared to middle and older adults (both
2.81). The cultural services were assessed as more important
by higher educated respondents (mean: 3.38) than primary
(3.05) and high school (2.98).

Part (B) Expectations of forest visitors

Expectations from the forest from part (B) showed diverse
results (Table 3). The demand for diverse features is a sig-
nificant factor in most statements. Overall, the respondents
from the Czech Republic, contrary to the Chinese respond-
ents, expected less human encroachment in the forest, such
as kiosks, parking places, sports facilities, paved paths, tour-
istic equipment, and other attractions. In addition, Czech
respondents across all groups scored high in the option of
mushroom picking. In the student group, a high significant
difference was reported in most options. For example, the
open access to all parts of the forests was significantly more
expected by the Czech than the Chinese student group.
Paved paths for easy accessibility are not high scores in the
Czech student group, unlike the Chinese one.

The bike trails, as well as parking places, are more
expected by Chinese urban dwellers, while the Czech urban
dwellers did not expect parking places close to the forest.
Another interesting result is that Chinese urban dwellers are
probably more sensitive to plants that cause allergies and
thus would prefer to avoid allergy pollen plants and trees in
the forest, while Czech urban dwellers are more indifferent
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to this. Related to the whole country sample, the urban
dwellers in the Czech Republic expect more elements in
the form of rocks, lakes or waterfalls and would also like to
observe wildlife. Overall, all respondents’ highest expecta-
tion was for the possibility to breathe fresh air and enjoy the
natural forest with a minimum of tourist attractions and other
equipment. As expected, the tourist group proved significant
in the international comparison, and at the same time, exhib-
ited higher values of expectations than for the other groups,
in that they expect marked hiking trails and attractive places
with bodies of water in the forests.

Chinese tourists also wish to experience the undisturbed
forest, but at the same time their expectations are more
variable. Highest value was reported for springs, streams
and lakes but also demand parking places, tourist trails and
boards. Paved paths were also expected, but more from the
Chinese group of tourists. Czech tourists, unlike Chinese
tourists, are not very enthusiastic about placing kiosks in
the forests.

In terms of education and age, respondents with primary
education reported high scores on the presence of kiosks,
contrary to a low score given by the older adults. Higher
educated respondents rated the presence of education trails
with a low score. Regarding the low occurrence of pollens,
the group of young adult respondents reported a higher
expectation score. Higher educated visitors preferred the
harvest residues be removed from the forests.

Overall, the respondents’ highest expectation was for the
possibility to breathe fresh air and enjoy the natural forest
without encroachment, which is contradicted by the fact that
some respondents expect a forest with recreational facilities
and other tourist attractions.

Part (B) Graphic part—Expectations of forest
visitors

In the Graphic section of part (B), participants expressed
their expectation of coniferous, broadleaved, or mixed for-
ests (Fig. 3). The most favored was a mixed forest in both

Type of forest

Coniferous High density s

Broadleaved China

= Czechia

Mixed  — Low density

0% 20% 40% 60% 80% 100% 0% 20%

Coniferous Broadleaved Absence

Mixed

40%

Undestory and shrub layer

Medium density  e——

Medium-density

60%

countries. The coniferous forest was the least popular in
China, while contrarily, it was pure broadleaved forests in
the Czech Republic. A medium amount of deadwood in the
forest was the preferred choice of Czech participants, with
the highest score recorded in the student group, while Chi-
nese participants favored a minimum occurrence of dead-
wood in the forest across all of the groups. The Chinese, as
well as the Czech participants, have a prevalent tendency
to favor medium density of the understory and shrub layer.
The results of expectation from part A was in consensus
with findings in this part. High school and higher educated
respondents expect a minimum of deadwood in the forest.

Part (C) Participation in forest-related activities

Self-involvement was divided into groups of active and pas-
sive activities. The results of activities are shown in Fig. 4
(Czech respondents) and Fig. 5 (Chinese respondents). In
general, the respondents in the Czech Republic would be
willing to plant trees (81.1%) and collect waste (81.6%),
while the least attractive activity for them is the maintenance
of forest trails and paths (30.3%). Regarding involvement
in forest-related decision-making activities, the willingness
to participate was high (56.2%). From the group’s view
(Fig. 4), the most willing to participate in activities were
students, the weak point was shown mainly in the main-
tenance of trails and paths (32.4%). Besides waste collec-
tion (76%) and tree planting (76%), tourists are not overly
disposed to participate in other activities. Surprisingly, the
maintenance of trails and paths showed a very low level of
interest (34%). Notably, disagreement was also expressed at
attending forestry meetings (35%). The same is true for the
urban dwellers, with the difference in that their willingness
to pay a small financial contribution to forest development
is greater (47%) than that of the tourists (29%).

Chinese respondents showed a strong tendency to engage
in all named activities, with participating in decision-making
(89.8%), tree planting (88.7%) and sharing experiences via
social networks (85.2%) proving to be the most attractive.

Deadwood occurence

High

China China

MedilM  ——

m Czechia m Czechia

Minimum s

80% 100% 0% 20% 40% 60% 80%
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Fig. 3 Cross-country comparisons of respondents’ preferences to the type of forest and elements in the forest
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Fig.4 Willingness to join
forest-related activities in the
Czech Republic in general

Sharing experiences on social media e.g. pictures with
hashtag #healthforest

Receiving alerts and updates about important forest issues
via email

Providing a small financial contribution to forest
develompent fund

Attending meetings to discuss forest management issues

Taking care of trails and paths

Pulling invasive plants

Participating in trainings about forest-related workshops

Tree planting

Voluntary work, such as waste collection

Engagement in forest management decision-making?
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Fig.5 Willingness to join
forest-related activities in China
in general

Sharing experiences on social media e.g. pictures with
hashtag #healthforest

Receiving alerts and updates about important forest issues

Prevalence of low score

via email

Providing a small financial contribution to forest
develompent fund

Attending meetings to discuss forest management issues
Taking care of trails and paths
Pulling invasive plants

Participating in trainings about forest-related workshops

Voluntary work, such as waste collection

Tree planting

Engagement in forest management decision-making?

m Prevalence of high score

Donations were the least favored, but were still a high share of
preferred activity (74.4%). The differences between the groups
of respondents were not significant, and the willingness to par-
ticipate prevailed in all activities (Fig. 6).

Interestingly, in this section, it showed that the male group
chose rather low scores when evaluating their willingness to
participate, specifically toward waste collection, trail main-
tenance, financial contributions, and sharing experiences
through social media.

100

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

Prevalence of low score

60% 70% 80% 90% 100%

Discussion

This research provides extensive evidence on visitors’
demand for FES and their expectations from the forest
across the two investigated countries.

Concerning the first part (A) of our research, we found
that the most important demand is the production of oxy-
gen. This result ties in well with previous studies wherein
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Fig.6 Scoring of Willingness
in participation of respondents
group to forest-related activities

Sharing experiences on social

media, e.g. pictures with

hashtag #healthfores?7.6,

Receiving alerts and updates
about important forest issues
via email 72.9

Providing a small financial
contribution to forest
develompent fund

66.4 \

Attending meetings to discuss \

forest management issues 65.4

e Czech Student

e Chinese Student

the climate and oxygen-related ES were highly valuated
(Gouwakinnou et al. 2019; Malik et al. 2021; Martin-
Loépez et al. 2012). The Czech students in environmental
fields of study showed greater demand for regulation ser-
vices than other groups, but interestingly, Chinese students
did not have a significantly higher demand for FES in com-
parison with other groups. Although some Chinese studies
reported that higher education has a positive impact on
environmental awareness (Lee and Tilbury 1998; Li 2018;
Yanhua 2002). Xiong et al. (2013) examined the “greener”
education through academic curriculums in China higher
education system and found that although the two fields
of study "forestry" and "agriculture" content more envi-
ronmental education elements the rest of the institutions
of higher education needs to make their curriculum more
"greener." Environmental education awareness develop-
ment is a desirable tool for cope with the rising pressure
of environmental issues that come with the rapid economy
development in China. Higher interest in environmental
issues among students of environmental fields was proven
by Torkar and KraSovec (2019). From the results, it is
clear that the provisioning and regulation services are per-
ceived as more important than cultural services. Similar
results were reported in other studies (Moutouama et al.
2019; Torkar and KraSovec 2019). When comparing our
results to those of older studies carried out by Lindemann-
Matthies et al. (2013), this statement is also confirmed.
Cultural services were slightly more important for the
tourists in both countries, especially in the valuation of
forest enhancement of the beauty of the landscape, sports
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Czech Urban dweller Czech Tourist
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activities, and space for recreation. The differences due
to geographical location and cultural background were
obvious. Meditation, cultural-spiritual importance, and
sports activities are higher valued by Chinese respond-
ents, while collecting of mushrooms is more important
for the Czechs. This is also in line with the Czech cultural
tradition of mushroom picking (Si§ak et al. 2016; Min-
istry of Agriculture 2019; Wolfslehner et al. 2019; Pur-
westri et al. 2020; Riedl et al. 2020) as well as traditional
Chinese exercise, which has a deep tradition and makes
a connection between humans and nature (Jiang and Zou
2013; Guo et al. 2014; Wang et al. 2021). Geographical
location contributes to the distribution of sandstorm and
industrial conditions, which also bring dust and pollution
issues to the fore in China more than in the Czech Repub-
lic (Xin-fa et al. 2001; Xing et al. 2018). However, in line
with the ideas of Dou et al. (2020), it can be concluded
that the forest cultural services are directly influenced by
cultural habits. Recent studies suggest that the perception
varies depending on the type of ecosystem analyzed and
socio-cultural conditions in the research area. Casado-
Arzuaga et al. (2013) studied peri-urban green areas and
their respondents were more likely to report that cultural
services are the most important. Contrarily, in Northern
Kenya, the most important features were the provisioning
services (Caroline et al. 2018), which was also the case
in both the Vietnam Bach ma National Park (Hong and
Saizen 2019), and West Java, Indonesia (Muhamad et al.
2014).
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Based on the investigation of Chinese visitors’ expecta-
tions, the obvious conclusion is that the existence of various
kinds of recreational facilities make their stay in nature more
comfortable and play a key role in their expectations of the
forest, especially with urban dwellers and tourists. Although
at the same time, they demand a natural and silent forest
without any human interventions. Similar results were found
by De Meo et al. (2015). It reflects the idealized image of the
forest—“how it should look like, according to the conserva-
tion of natural values,” regardless of the visitors’ needs. In
recent decades, the growing population and increasing stand-
ard of living resulted in higher demand for nature tourism
in China (LI Shi-dong and CHEN Xin-feng 2007; National
Bureau of Statistics of China 2019). The number of visitors
to National Forest parks and demand for forest recreation
in China is continuously growing. It gives rise to building
new recreational facilities in the parks such as hotels, park-
ing places, etc., that threaten the environment (Wang et al.
2012; Chen and Nakama 2013). The sum of these findings
exerts pressure to generate measures for sustainable man-
agement and recreational spatial planning more than ever
before (Oku and Fukamachi 2006; Chen and Nakama 2013).
Contrarily, in the Czech Republic, forest visitors prefer the
forest without additional facilities. Similar outcomes were
found in the study of Drabkova and Sisak (2013), where for-
est visitors predominantly demand maintained paths. Other
studies from the urban green spaces have shown a higher
preference for gravel surface and less maintained trails when
compared to asphalt, but it also depends on the type and age
of the respondents (Arnberger et al. 2010; Reichhart and
Arnberger 2010). On the other hand, the establishment of
new recreational facilities attracts visitors to the less appeal-
ing areas and thus reduces the pressure in overcrowded green
areas. In addition, well-placed signage of paths and bike
trails may prevent conflict between different groups of tour-
ists (Arnberger et al. 2018). Urban dwellers in both countries
seem to be more tolerant of allergy trees and plants than
other groups. However, the sensitivity for pollen in the for-
est among urban dwellers group was recorded more among
Chinese. Cheng et al. (2015) found that one of the main trees
that caused allergies in Wuhan is richly planted Platanus.
Spring and autumn are the most pollen abundant seasons in
Wuhan. The volume of allergenic pollen in the atmosphere
is dependent upon the climate, topography, and vegetation
(D’Amato et al. 2007; Cheng et al. 2015). Greater interest in
wildlife observation among Czech urban dwellers compare
to whole country sample may stem from a lack of contact
with wildlife in cities. The daily contact with nature over
recent decades decline (Kay et al. 2022). Nevertheless, the
interactions with wildlife can be good for human health and
wellbeing (Cox and Gaston 2018). These expectations can
be beneficial for the development of citizen science (Lee
et al. 2020; Franco and Cappa 2021).
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Historically, mixed forests occur naturally in the Czech
Republic (Filkova et al. 2014). Nevertheless, in the past two
centuries, forests were transformed by human intervention
into species compositions of forests in which coniferous
trees dominate that do not correspond to the prescribed tar-
get species composition (Tomaskova 2004). A high propor-
tion of Norway spruce (Picea abies), simultaneously with
climate change, have negatively affected the state of for-
ests and gave rise to the bark beetle calamity. An ongoing
bark beetle outbreak causing mass deforestation is turning
Czech forests from carbon sinks into significant sources of
greenhouse gas emissions. Thus, the bark beetle outbreak
negatively influenced the regulation services (Hlasny et al.
2019). One of the recommended solutions is the restora-
tion of mixed forests, which is currently publicly supported
(Hynek 1997; Tomaskova, 2004; Seidl et al. 2014; Ministry
of Agriculture 2019). It seems that the higher demand for
mixed forests reflects the current situation. This is partially
confirmed by Price (2003) who claims that the preference
of coniferous is not due to the choice of tree species per
se, but their use in intensive forest management or geomet-
ric designs in the landscape that are judged visually poor
according to recreational potential (Price 2003). Similar
results were obtained across Europe (Edwards et al. 2012;
Lindemann-Matthies et al. 2013; De Meo et al. 2015; Ger-
stenberg and Hofmann 2016; Grilli et al. 2016). Moreo-
ver, the review study of Gundersen and Frivold (2008) of
Scandinavian quantitative studies concludes that people’s
preferences for tree species depend on the package of other
visual factors, as well as what kind of forest people are used
to. The southern part of China belongs to the low latitude
region, and due to the unique geographical location, climatic
conditions, and complex topography, broadleaved forests
account for the largest area among the different forest types,
while the area of coniferous is relatively low (Chen Jianwei
2015). Therefore, considering the distribution of tree species
and personal preferences, the government and people in the
South prefer broadleaved forest species.

Our findings illustrate an interesting difference in per-
ceiving the occurrence of decayed and deadwood lying
on the ground. While Czech respondents preferred its
medium occurrence, the higher preference was recorded
by the Czech student group. The higher level of educa-
tion affected the inclination to appreciate the amount of
deadwood in the forest, which was confirmed in previous
studies as well (Tyrviinen et al. 2001; Rathmann et al.
2020). It seems that educated people are more aware of
forest biodiversity. However, in China, the preference
for minimum deadwood prevails. This is similar to pre-
vious studies. In the Finland studies of Tyrvéinen et al.
(2001, 2003) the visitors to the forest do not prefer dead-
wood in the forest due to decrease the scenic value, lim-
ited sight and accessibility. Other studies also indicate
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visitors prefer a low amount of deadwood and favor clear
visibility and security (Tyrvéinen et al. 2001; Edwards
et al. 2012; Arnberger et al. 2018). Thus, cultural and
geographical differences are important elements in dif-
ferent perceptions of decayed wood. The key is the edu-
cational background of the public, concerning the eco-
logical benefits and importance of decaying wood for the
forest. The study area also probably plays an important
role, e.g., in mountain forests in Italy and Sarajevo, as
tourists reported a higher preference for the occurrence
of deadwood (Pastorella et al. 2016). Our study areas
included mainly recreational forests. Across all groups
of respondents, a moderate understorey and shrub layer
was considered to be most attractive. People in Europe
generally prefer good visibility in the forest (Edwards
et al. 2012).

The most popular forest-related self-involved activity
across the countries studied is clearly tree planting. The
findings are directly in line with Sidak (2011), who found
that tree planting is considered the most important forest
operation by forest visitors. Although tree planting can
contribute to ecological and social well-being, it is neces-
sary to consider this effort as one component of multifac-
eted solutions to environmental problems. The complex-
ity in planning and following long-term monitoring of
planted trees must be taken into account in cooperation
with stakeholders (Brancalion and Holl 2020). Different
factors might relate to the willingness of the community
to participate in the tree-planting program. For instance,
economic benefit (Filius, 1997; Khuc et al. 2021) and
environmental protection (soil erosion reduction, water,
and biodiversity conservation) are reasons (Filius, 1997;
Villamayor-Tomas et al. 2019) supporting sustainable
forest management (Ansong and Rgskaft 2014), or as
part of the climate change mitigation (Acquah and Onu-
mah 2011) were reported by the community as reasons
to participate in such a program. Men were more reticent
than women in assessing their willingness to engage in
activities. This corresponds to Wilson’s finding (2000)
that women are more likely to volunteer than men. The
fact that the Chinese are willing to use social networks
by sharing activities in connection with the forest may
correspond to the high number and rapid growth of social
media users in China (64.6%) (Kemp 2021). Although
the number of Czech social media users is also quite high
(56.3%), they were more conservative in willing to share
forest-related content (Czech Statistical Office, 2021).

@ Springer

Conclusion

While previous studies have mostly looked at the demand
for FES in one country, our study addressed forest percep-
tions and the demand for FES within two countries. Based
on the results, it was found that the most valuable FES in
both countries is oxygen production and the ability of for-
ests to purify the air. In general, the demand for provisioning
and regulation services is higher than for cultural services.
Differences were noted between some responses of different
social groups: students, urban dwellers, and tourists, which
illustrate their profiles. Czech students with an environmental
focus of study demonstrated a higher environmental educa-
tion background in some points, while Chinese students were
at the level of other groups. Unsurprisingly, tourists showed
higher demand for recreational facilities in the forest, but
generally, the Chinese respondents had a higher demand for
recreational facilities and services in the forest compared to
the Czech ones. This is alarming given the emerging pressure
on FES as it needs to be taken into account in forest plan-
ning and management to meet the objectives of sustainable
forest management and forest protection. Differences arising
from the geographical and cultural bases were also evident,
especially in the different demands for cultural services and
regulation services. Chinese respondents demand the cul-
tural, spiritual, and meditation services associated with their
culture, while the Czech respondents highly valued mush-
room picking. The reduction of noise and dust pollution is
demanded more by Chinese respondents as expected, due
to a higher level of air pollution from industry and sand-
storms. However, the positive finding is that people are
generally aware of the value of FES, as none of the impor-
tant FES were assessed negatively by the respondents. The
Chinese respondents were more inclined toward voluntary
forestry-related activities in all respects. The popularity of
tree-planting is common to both nations. The Chinese, unlike
the Czechs, showed a willingness to share their experience
of the forest through social networks. These findings on the
voluntary participation of forest visitors can be used in the
future to involve the public in forest-related activities and
thus, strengthen public awareness about the FES and encour-
age individuals in nature conservation activities.

Appendix

See Tables 4 and 5.
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Table 4 Significant preferences in each category
Country Type of respondent Age Education level Gender
Evaluation
Wood (—) Students*
Mushroom (=) Czech**  (+) Students*
Water retention (+) Primary education*
Flood protection (+) Czech* (—) Students*
Carbon sequestration (—) Students* (+) Older adults* (—) Tertiary education*
Soil erosion (+) Urban dwellers*
Dust/noise (+) Czech**  (+) Urban dwellers** (—) Older adults* (+) Secondary education*®
Employment (=) Young adults* (4) Secondary education®*
Recreation (+) Students*
Sports (+) Czech**  (+) Students**
(+) Tourists**
Landscape (+) Czech**  (—) Tourists*
Culture (+) Czech* (—) Tertiary education*®
Meditation (+) Czech* (+) Students*
Forest presence of services  Country Type of respondent Age Education level Gender
expectation
Kiosks (+) Czech**  (—) Students** (+) Older adults* (—=) Primary education*
Access for strollers (+) Czech** (=) Tourists**
Bike trails (+) Czech**  (—) Students*
Leisure facilities (+) Czech** (=) Tourists*
Education trails (4+) Czech**  (+) Students** (+) Tertiary education*
Parking (+) Czech**  (—) Students*
Spring streams (+) Czech**  (+) Students** (+) Tertiary education**
Animal observation (4+) Czech**  (+) Students** (—) Secondary education*
Rare species (+) Czech**  (4) Students**
Natural attractions (+) Czech**  (4)Students**
(=) Urban dwellers* (+) Tertiary education*
Low pollen (—) Students** (=) Young adults*
Silence (=) Czech**
Game control (-) Students*
Remove residue of harvest  (+) Czech** (+) Tertiary education** (=) Male*
Nature of forest (+) Czech* (=) Tourists*
Breathtaking view (—) Students** (+) Young adults* (+) Secondary education*
Romantic scenery (—) Students**
Pictures Country Type of respondent Age Education level Gender
Mixed forest (+) Czech**  (—) Urban dwellers* (=) Young adults*
Broadleaves (=) Czech**  (4) Urban dwellers*
Low-density (—) Czech*
Medium-density (+) Czech**
High-density (—) Czech*
Minimum deadwood (=) Czech**  (—) Students* (+) Older adults* (—) Tertiary education** (—) Male*
Medium deadwood (+) Czech** (+) Young adults** (+) Male*
High deadwood (+) Czech** (+) Middle-aged adults*
Action
Waste collection (+) Czech* (+) Older adults** (+) Male*

Tree planting
Workshop

Invasive plant
(+) Tourists*

(+) Czech**
(+) Czech**
(+) Czech**

(=) Students**
(=) Students**

(+) Older adults*
(+) Older adults*
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Table 4 (continued)

Country Type of respondent Age Education level Gender
Trail maintenance (+) Czech**  (+) Urban dwellers* (+) Male*
Meetings, discussions (+) Czech**  (—) Students** (=) Middle-aged adults*
Fee contribution (+) Czech** (+) Male*
Email notification (+) Czech**  (—) Students** (+) Older adults*
Social media (+) Czech** (+) Older adults** (+)Male*

Table 5 Independent variables of the binary logistic regression analy-
sis

Independent variables Explanations
Age group of the respondents®
Young adults 13-34y
Middle age adults 35-54y
Older adults above 55y

Gender (1 =male)
Education level®

Primary education Primary school
Secondary education High school, Vocational school

Higher education

Country (1 =Czech Republic)
Type of respondents®

Students

Tourists

University and above

City dwellers

* the investigated variable was coded as 1 (one), the rest of the groups
were coded as O (zero)
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6 Syntéza vysledkii a diskuze

Z literarni reserSe a aktualniho vyvoje trenda v ES je ziejmé, Ze spolecenska poptavka po lesnich
ES nebyvale roste. Zdravé fungujici lesni ekosystémy jsou nezbytné nejen pro uspokojeni
spolecenské poptavky, ale také pro zachovani biodiverzity a globalniho fungovani ptirodnich
ekosystému. Lesy jsou nasim piirodnim bohatstvim a mistem, kde se setkava poptavka riznych
skupin napfi¢ spolecnosti, proto je Zadouci vyuzivani a fizeni ES vhodné& podporovat. Znalost
poptavky po ES napomaha politickym ¢initelim pfi tvorbé politik vzit v tvahu jakym smérem
sméfovat hospodarska a ochranaiska rozhodnuti a jakou ¢ast vyzkumu dale podporovat, aby byly
nase lesy schopny dorucovat ES kontinualné i v budoucnosti. Abychom byli schopni uspokojovat
lidské potteby a zaroven udrzet funkéni ekosystémy je nutné zkoumat ES komplexnég. Proto byly
v ramci disertacni prace analyzovany vybrané ES jak na politické urovni, tak z pohledu uzivatela
lesa, a to vramci riznych vyzkumnych oblasti pro posouzeni sociokulturnich odliSnosti v

poptéavce po sluzbach lesniho ekosystému.

6.1 Ekosystémové sluzby v politické roviné

Poptavka po ES je vztah mezi pfirodnimi zdroji a ¢lovékem a jeho blahobytem. Nelze proto
opomijet politiku, kterd ma slouZzit jako nastroj pro akceptovani a zohlediiovani ES v lesnické
praxi a jako podklad pro rozhodovaci procesy a stanovovani cili v dlouhodob¢ udrzitelném
nakladani s nasimi lesy. Z toho ditvodu je v disertacni praci zahrnuto politické pozadi konceptu
ES, jehoz c¢ast tykajici se narodnich lesnich politik a ukotveni ES byla feSena v publikované
reSersi ,,Anchor of cultural forest services in the national forest policies of Central European

countries” (Hochmalova et al., 2021).

Politické dokumenty v oblasti lesnictvi, udrzitelného rozvoje a ochrany ptirody funguji jako
nepfimy nastroj k zajisténi jednotnosti, stability a dynamického rozvoje ekosystémil.
Strategickych politickych dokumenti v oblasti udrzitelného rozvoje je pro Ceskou republiku jako
¢lena EU vyznamny. Vzhledem k nepostradatelnosti a citlivosti ekosystému viici svému okoli je
koncept ES dilezitym vychodiskem a je také intenzivné diskutovan, avSak prozatim neexistuje

zaddny konkrétni rdmec politiky EU vénovany jeho fizeni (Maes et al., 2016). Konkrétné
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v politickych cilech EU je tento pojem casto opomijen nebo neni explicitné vyjadien
(Geijzendorffer et al., 2015; J. Liu et al., 2015). Piesto nedavna studie Bouwma et al., (2018)
potvrdila, ze se provazanost mezi ES a stavajicimi politikami EU zvySuje, ale je zamétena
zejména na oblast piirody a ptirodnich zdrojli, obecné se vSak koncepce ukotvuje spolecné
s vydavanim novych revidovanych politickych dokumenti. Nové strategické dokumenty jsou
vSak vydavany prumérné za Sest az dvandct let, to mize mit za nasledek jejich pomaly nastup do
politického podvédomi. Vzhledem k tomu, Ze je tento relativné novy koncept zacleiovan do jiz
existujicich politickych a regulacnich ramci, je zjevné ze se bude muset zaclefiovani neustale
opakovat a inovovat. Tento postupny proces zmény politiky mize zplsobit tzv. vrstveni, kdy
rizné politiky koexistuji sou¢asné (Mahoney & Thelen, 2009). Prioritou lesnické politiky EU je
zajistit multifunkénost lest, tedy zajistit Sirokospektralni poskytovdni materialnich a
nematerialnich sluzeb k uspokojovani lidskych potieb, a tim padem poskytovat spolecnosti
uceleny vycet environmentélnich, spole¢enskych a ekonomickych vyhod (Benz et al., 2020;
Holting et al., 2019, 2020). Nicmén¢ z hlediska zastoupeni jsou pak v dokumentech EU casto
zminovany ¢i formulovany specifické nastroje podporujici ES pfedevsim pro regulacni ES,
zatimco kulturni ES jsou upozad'ovany (Bouwma et al., 2018; Hochmalova et al., 2021;
Langemeyer et al., 2016; Saarikoski et al., 2018; Saidi & Spray, 2018; Sitas et al., 2014). EU
poskytuje ramec v podobé lesnické strategie, ktera se, jak jiz bylo uvedeno vySe, nezabyva do
hloubky kulturnimi ES. Nevytvaii tak pobidky pro Clenské staty, aby samy ptevzaly iniciativu.
Chceme-li dosahnout multifunkéniho lesniho hospodaistvi, je zasadni integrace celého spektra

ES, zejména opomijenych kulturnich sluzeb do politickych dokumentti a rozhodovacich procesi.

V reakci na nedavnou situaci s pandemii COVID-19 a vysoce zvySenym zdjmem o les ze
strany vetejnosti (Jarsky et al., 2022), bylo v ramci tématu disertacni prace analyzovano zakotveni
kulturnich ES v ndrodnich lesnickych strategiich sedmi zemi stiedni Evropy. Po pfezkoumani
stavajicich védeckych publikaci vybranych zemi stfedni Evropy bylo zjisténo, Ze lesy maji
prokazatelné pozitivni vliv na lidské fyzické 1 mentdlni zdravi. V zemich, kde zatim neni
dostatecné zakotveno povédomi o vlivu lest na lidské zdravi je snaha o rozvoj infrastruktury a
politik, tak aby mohly byt kulturni ES optimalné poskytovany a vyuzivany. Vysledky ukézaly,
ze na narodni urovni chybi smérnice pro kulturni sluzby a jejich zakotveni v legislativnich
dokumentech. Absence cil pro podporu kulturnich ES mtize mit hned nékolik divodi. Jednim
z nich je, ze vefejné zdravi neni piimo spojeno s politikou zivotniho prostedi nebo lesnictvi, a

tak je obtizné navrhnout ndstroje na podporu a kontrolu plnéni cili. DalSim problémem je
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nedostate¢né financovani podpory kulturnich ES, kdy jsou v nékterych piipadech preferovany
jiné ES, které ptinaseji ekonomicky piinos (Baveye et al., 2013; Hernandez-Morcillo et al., 2017).
Financovani formou plateb za ES ve stfedni Evropé zatim neni bézné, nicméné na toto téma bylo
publikovano mnoho teoretickych studii. Zasadnim problémem zustava, ze kulturni sluzby kvtli
jejich nehmotnému charakteru, jako je estetické, duchovni a kulturni dédictvi nebo vliv na lidské
zdravi, je ze své podstaty obtizné uchopit a kvantifikovat, na rozdil od jinych ES (Dickinson &
Hobbs, 2017; Willcock et al., 2017). Jejich vnimani a tim i1 hodnota se navic v ¢ase méni podle
trendd ve spolecnosti (Gould et al., 2018). Ve stfedni Evropé€ jsou kulturni ES obecné chapany
jako zastita pro rekreaci, myslivost a sbér lesnich plodl, zatimco aktivity souvisejici s lidskym
zdravim a spiritualitou jako lesni terapie nejsou ve vétsi mife podporovany a realizovany. I kdyz
se v poslednich letech objevily nékteré snahy o vytvoreni rdmce pro lesnictvi a zdravi ¢lovéka,
které¢ mohou byt vykrocenim spravnym smérem k vétsi implementaci kulturnich ES v lesnictvi
(Forest Europe, 2019; Rametsteiner & Kraxner, 2003). Stale vSak neexistuji skute¢né politiky,
které by se zamétovaly na cilenou podporu lesnich aktivit v této spojitosti i piesto, ze vysledky
mnoha studii poukazuji na to, ze les ma vyznamny vliv na lidské zdravi. Ve 21. stoleti, kdy je
kladen velky diiraz na udrzitelnost lesti a zdravi clovéka, by lesni hospodati méli vyuzit plny

potencidl sluzeb lesnich ekosystém, které lesy poskytuji mimo produkci dieva.

6.2 Vnimani ekosystémovych sluzeb a podob lesa verejnosti

6.2.1 Motivace k navstévé lesa

Vlastnici lest a lesni hospodafi se v poslednich letech potykaji se zvySenou poptavkou po
lesnich ES. Stejné tak je ve spravé lesti podporovana komunikace tzv. ze spodu nahoru, kdy
organy statni spravy a dotfené organizace vyuzivaji participativnich metod v lesnictvi se
zapojenim mistnich obyvatel do rozhodovani o lesnickém planovani. Ucast vefejnosti na fidicich
procesech zvysuje spolecenské povédomi, piijmuti politik a snizuje vznik konfliktli mezi uzivateli
lesa, stejné tak dochézi k lepsi interpretaci informaci, k hodnotnym diskuzim a sebereflexi. Tyto
fenomény podnécuji zdjem o rozbor poptavky po lesnich ES. Pomoci analyzy preferenci
vefejnosti a dotCenych stran ziskdvame informace k pochopeni priorit spolecnosti a k analyze

poptavky (Focacci et al., 2017; Paletto et al., 2016).
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V prvnim kroku analyzy poptavky po ES doslo k detailnimu rozboru preferenci vetejnosti
vici motivacim k ndvstéve lesa a zjisStovani frekvence navstév lesa. V tomto svétle tak byla
analyzovana zejména kategorie kulturnich ES, jelikoz v poslednich letech se poptavka po nich
znacn¢ zvysila (Font & Tribe, 2000; Gossling & Hall, 2006; W.-Y. Liu & Chuang, 2018). Jak
uvedl Sigak a Sloup, (2010) vlastnici lest by si m&li uvédomit, Ze les neslouzi pouze pro vytvateni
ekonomickych hodnot, ale je také dalezitym mistem pro rekreaci, sport a relaxaci. Podle studie
provedené Van Den Bergem a kol., (2007) lze piinosy lesni rekreace hodnotit jako soucin mezi
Cetnosti navstév a souvisejicimi motivy k nédvstéve lesa. VIiv na motivaci k navstéve lesa mize
mit misto bydli§té. Vzhledem k tomu, 7¢ v CR vétsina obyvatel Zije ve méstech je pro né les
nepostradatelnym mistem k rekreaci a pfinasi jim mnoho zdravotnich benefitii (J. Lee & Lee,
2015; United Nations, 2019). Zanalyzy vramci této disertatni prace vypliva, ze
nejvyznamnéjSim motivaci k navstéve lesa v ramcei rekreace jsou prochazky, stejné preference
byly zjistény v dalSich neddvnych Evropskych studiich (Getzner & Meyerhoff, 2020; Kloek et
al., 2015; Romagosa, 2018; Schirpke et al., 2018). Dale bylo zjisténo, ze s vyssim vékem zdjem
o navstévu lesa stoupa az do produktivniho véku. Kdyz uz jdou starsi lidé do lesa tak preferuji
pozorovani ptaki a Zivo¢ichd, to potvrzuji i vysledky z Finska a Svycarska (Hunziker et al., b.r.;
Kuldna et al., 2020). Pro posileni z4jmu o les u mladsich skupin obyvatelstva je dle n¢kterych
studii doporucovéano navstévovat les jiz od utlého véku (Kellert, 2002; Oppliger et al., 2019;
Sobel, 2008). Napftiklad skauti vykazovali v dosp€losti vyssi navstévnost nez ostatni (Oppliger et
al., 2019). Svédska studie Askerlund & Almers, (2016) ukazala, Ze pocet déti navitévujicich
ptirodni rekreacni oblasti klesl za poslednich 20 let ptiblizné€ o jednu tfetinu. Jednim z néstroji,
jak zvysit motivaci k navstéve lesa je také zapojeni obyvatel do tzv. ob¢anské védy. Tato metoda
muze motivovat lidi k tomu, aby byli neprofesiondlnimi badateli a chodili do lesa a pozorovali
prirodu. Shromazdéna data by navic mohla ptispét k ochrané lestl, a piinaSet odborné vetejnosti
nové informace a podklady pro detailnéjsi vyzkumy (Pocock et al., 2015; Sutherland et al., 2015).
Tyto metody nejsou v Ceské republice piili§ rozvinuté, ale zvySenim povédomi o piinosech lesii
a budovanim mostu mezi védou a vefejnosti mohou byt. Pii propagaci tohoto typu navstév lest
nesmime zapomenout zdiiraziovat dilezitost peclivého pozorovani zvifat a brat v ivahu urcita
omezeni a snazit se aby nebyla naruSena rovnovaha mezi poc¢tem navstévnikd a rozlohou lesa,
tak aby pfiroda nebyla pfetéZovana a aby zvifata nebyla ruSena ve svém pfirozeném prostiedi
(Remacha et al., 2011). Odpocinek, meditace a nabiti energie pro duSevni pohodu je druhym
nejéast&j§im diivodem navitévy lesa. Podobné vysledky byly zaznamenany ve studii v Cing (Ma

et al., 2018). Kloek et al., (2015) provedl podobné Setfeni v Nizozemsku kde zjistil, Ze relaxace

113



je také vysoce preferovanym divodem navstév; meditace vSak pfiliS popularni neni. To
naznacuje, ze v definovanych kategoriich existuji mirné hranice. Jisty vliv na vysledky kromé
preddefinovanych kategorii mtize mit 1 kulturni a geografické charakteristiky, jak bylo zjiSténo

v dalsi studii provedené v rdmci této disertacni prace.

6.2.2 Mezikulturni srovnani poptavky po ekosystémovych sluzbach

ES miizeme analyzovat z mnoha hledisek, nicmén¢ mezikulturni odliSnosti, které mohou
mit vliv na vysledky, jak naznacila provedena pfedchozi studie byly dosud studovany jen zfidka.
Z toho divodu bylo dalsim logickym krokem v rdmci disertacni prace provedeno mezikulturni
mapovani poptavky po ES v Ceské republice a Ciné (Hochmalova et al., 2022). Arnberger et al.,
(2010) porovnaval preference navstévnikli méstskych lestt v Rakousku a Japonsku a socialni
podminky (hustota rekreantii na trase atp.) ve venkovnim prostfedi. U japonskych respondentt
byly identifikovany rozdily ve vysSich narocich na socialni stimulaci. V mezikulturni srovnavaci
studii Svycarska a Ciny Lindemann-Matthies et al., (2013) bylo zji§téno, Ze vichni ucastnici
hodnotili lesni ES vyznamné, zejména ty regulacni a podptrné. Dalsi mezikulturni srovnavaci
studie vnimani méstské zelené infrastruktury mezi méstskymi turisty byla provedena v osmi
evropskych zemich (Terkenli et al., 2020). Respondenti byli v nékterych preferencich ovlivnéni
kulturn¢é zakofenénymi aktivitami ze zemi jejich ptivodu. Piestoze se regulacni sluzby zdaji byt
nejocenovanéjsi, vyse uvedené vysledky také naznacuji, Ze vniméani ES mohou ovlivnit kulturni
rozdily i skupiny uzivatelil, ale také jejich charakteristiky a stimuly pro navitévu lesa (Sodkova

et al., 2020).

Vysledky mezikulturniho mapovani poptavky po ES v Ceské republice a Cing
(Hochmalova et al., 2022) ukézaly, Ze produkéni a regulacni sluzby jsou obecné vnimany jako
dalezit¢j$i nez kulturni sluzby, stejné tak tomu bylo i v britské (Collins et al., 2019), Cinské
(Swapan et al., 2017) a korejské studii (Jang-Hwan et al., 2020) a dalsich (Moutouama et al.,
2019; Torkar & Krasovec, 2019). V jinych podobnych studiich se vysledky mirn¢ lisily
v zavislosti na zemi a charakteristice lesa mista vyzkumu. Konkrétné v méstskych lesich a parcich
je mnohdy piikladan vétsi diiraz na kulturni ES (Buchel & Frantzeskaki, 2015; Casado-Arzuaga
etal., 2013; Nastran et al., 2022). Jak uvedl Torkar a KraSovec, (2019) v preferencich hraje roli i

vzdélani, kdy studenti s vétSim ekologickym zaméfenim maji prikladat vySsi dulezitost
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regulacnim ES. S timto zjiSténim se shoduji i naSe vysledky, ale pouze ze strany ¢eskych studentii
lesnictvi, na ¢inské stran& toto tvrzeni nebylo potvrzeno. Uroven vzdélani se také projevila pfi
ocekavani vyskytu mrtvého dieva, kdy si vzdélanéjsi respondenti uvédomovali jeho ekologicky
piinos pro les. Existuji i ¢inské studie, které¢ zdiiraznuji vliv vyssiho vzdélani na environmentalni
uvédomelost (J. C.-K. Lee & Tilbury, 1998; W.-Y. Liu & Chuang, 2018; Yanhua, 2002).
Nicméné Xiong et al., (2013) analyzoval Cinské ,,zelené* vzdelavani na univerzitach a mimo
obory lesnictvi a zemédélstvi, kurikula neobsahovala pfili§ environmentalnich prvki. AvSak
rozvoj povédomi o environmentalni vychové v Ciné je Zadoucim néstrojem pro zvladnuti
rostouciho tlaku ekologickych problémd, které s sebou ptindsi rychly ekonomicky rozvoj v této

zemi.

Nejvice poptavanou ES byla produkce kysliku bez ohledu na narodnost, tento vysledek je
v souladu s pfedchozimi studiemi dalSich autort, kde byly ES, které uzce souvisi s klimatem a
produkci kysliku vysoce cenény (Gouwakinnou et al., 2019; Malik et al., 2021; Martin-Lopez et
al., 2012). Zajimavosti také je, ze 1idé v obou zemich pouzivali ve spojitosti s lesy termin ,,zelené
plice planety*. Na zaklad¢ skupin respondentii bylo zjisténo, Ze turisté v obou zemich poptavali
vice kulturni ES. Rozdily dané geografickou polohou a kulturnim pozadim byly zfejmé. V Cing
byla napf. poptavana meditace, kulturné-duchovni vyznam lesii a sportovni aktivity, pro Cechy
je diilezitou Cinnosti sbér hub. To odpovida ceské kulturni tradici houbafeni (Ministry of
Agriculture, 2019; Purwestri et al., 2020; Riedl et al., 2020; Sisék et al., 2016; Wolfslehner et al.,
2019), stejné tak 1 tradi¢ni ¢inské uceni pohybu, které vytvaii spojeni mezi lidmi a ptirodou ma
hlubokou tradici (Guo et al., 2014; Jiang & Zou, 2013; Wang et al., 2021). Zfetelna rozdilnost ve
vnimani ES byla také vazana na geografickou polohu zemé a podnebné podminky napft. role lesa
pfi zachytavéani pise¢nych bouii a zabratiovani znegi§téni vzduchu emisemi, byla v Ciné vniména
poptavka ¢inskych respondentti po rekreacnich zafizenich v lese, a tim vzristajici tlak na lesni
ekosystémy. Vzhledem k nartistu populace a také nartistu poptavky po lesni rekreaci v Ciné mize
byt tento vysledek varovnym signalem do budoucna (Chen & Nakama, 2013; LI Shi-dong &
CHEN Xin-feng, 2007; National Bureau of Statistics of China, 2019). Na druhou stranu by se
dalo vyuzit budovani novych rekreacnich zafizeni k zatraktivnéni jinych méné vyhledédvanych

mist, a tim zmensSit tlak na vysoce navstévovana mista.

Favoritem ve vybéru vizualni podoby lesa v CR je jednozna¢né smiseny les, coz

pravdépodobné muze souviset s aktudlni situaci zpiisobenou kalamitou kirovce v poslednich
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letech. Jednim z doporuCovanych feSeni k obnové lesti zasazenych klirovcovou kalamitou je
praveé obnova smiSenych lesi, ktera je vetejné velmi podporovéana (Ministry of Agriculture, 2019;
Seidl et al., 2014; Tomaskova, 2018). Casteténé to potvrzuje i Price (2003), ktery tvrdi, Ze
preference jehlicnatych dfevin neni dana volbou dfeviny jako takové, ale jeji vyuziti v
intenzivnim lesnim hospodafstvi nebo jednotvarné zastoupeni v krajing€, které je podle
rekreacniho potencidlu posuzovano jako vizualng neatraktivni. Podobné vysledky byly ziskany v
celé Evrop¢ (Barbier, 2013; De Meo et al., 2015; Edwards et al., 2012; Gerstenberg & Hofmann,
2016; Grilli et al., 2016; Lindemann-Matthies et al., 2013). Nejobliben¢jsi dobrovolnou ¢innosti
souvisejici s lesem napfi¢ zkoumanymi zemémi je jednoznacné vysadba stromu, to navazuje na
zjisténi Sisaka (2011), kde byla vysadba stromii navitévniky povazovana za nejdilezit&jsi ¢innost
provadénou v lese. Nicméné tuto Cinnost je nezbytné koordinovat ve spolupraci s dotCenymi
stranami, které béhem vysadby zohlediuji lesni hospodaiské planovani (Brancalion & Holl,

2020).
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7 Zavér a doporuceni

Primérnim cilem této disertacni prace bylo zmapovat poptavku po ES lesa. Na zaklad¢
rozséhlého mezinarodniho sociokulturniho Setfeni a detailni reSerSe politickych dokumentti bylo
zjisténo, Ze poptavka po ES je vyrazn€ ovlivnéna kulturnimi a geografickymi faktory. Vysledky
naznacuji vysokou spolecenskou poptavku po regulacnich a kulturnich ES, nicméné z politického
pohledu kategorie kulturnich ES nemé ve vybranych stitedoevropskych zemich dostate¢nou oporu

v lesnickych politickych dokumentech.

Z rozboru problematiky vyplyva, Ze navzdory neustale rostouci popularit¢ konceptu ES
se tvirci politik a vlastnici lest 1 nadale potykaji s vyzvou, jak jej prevést do praxe. Zjevnou
piekazkou se zda byt nedostate¢ny interdisciplindrni pfistup, ktery by podpofil implementaci

veédeckych poznatkil a zakotveni terminologie ES do politickych nastroji a mechanismu fizeni.

Predpokladem bylo, ze sociokulturni Setfeni preferenci uzivatelii lesa s mezinarodnim
piresahem pfinese nové vysledky, které zdarazni kde spocivaji faktory nejvice ovliviujici
poptavku po ES. Vznikl tak uceleny ptehled o rozdéleni vyznamnosti jednotlivych lesnich ES
z pohledu spole¢nosti ve vybranych tzemich Ceské republiky a Ciny. Rozdily v mezinarodnim
porovnani poptavky po ES plynuly zejména z geografické a kulturni odliSnosti. V obou
zkoumanych zemich spolecnost piiklada velkou vahu regula¢nim sluzbam, které jsou nesmirné
dalezité pro zachovani fungovani ekosystémii. Jako nejvyznamnéjsi z nich byla jednoznacné
oznacovana produkce kysliku. Ukézalo se, ze vzdélani s environmentdlnim podkresem ma na
vnimani regulacnich sluzeb zjevny pozitivni dopad. Nékterd zjisténi poukazuji na rostouci tlak
na lesni ekosystémy a jejich ochranu, ktery vznika v disledku silné poptavky po rekreaci.
Na zaklad¢ téchto zjisténi a informacich o motivech k navstéve lesa mohou vlastnici lest reagovat
v podobé inovace ¢i diverzifikace produktového portfolia a nabizenych sluzeb piedev§im
ve vztahu k rekreaénim sluzbam. Rozvoj podnikatelskych aktivit jako napft. tvorba edukacnich
programu ¢i zazitkovych aktivit vazanych na oblibené ¢innosti provadéné v lese jako je sbér hub
¢1 relaxace. V ramci regionu je také mozné vytvaret obchodni sit¢ mezi dalSimi poskytovateli
produktii a sluzeb jako napft. blizké mésto, Skolské zatfizeni, sportovni klub nebo restaurace
a vytvaret tak rznd zajimava feSeni, napi. houbové slavnosti (konzultace s mykologem, soutéz
ve sbéru hub, ochutnavka houbovych specialit atd.). Silné postaveni ve vnimani ES lesa vefejnosti
zaujima tvorba kysliku, na tomto zéklad¢ Ize generovat fadu tematickych programt vazanych na

trvale udrzitelny rozvoj a environmentéalni vzdélavani. Rozvoj produktového portfolia povede
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k posileni konkurenceschopnosti a zvySeni ekonomické hodnoty lesa. Skrze produktové balicky
a inovace lze také pfidat na atraktivit¢ mén¢ vyhleddvanym lokalitdim a odlehcit turisticky
pretizenym mistim. Vysadba stromu spojena s dalsimi zazitkovymi aktivitami v raznych
obménach se jakozto nejoblibenéjsi dobrovolna aktivita dotazovanych jevi jako jedna z alternativ
k oziveni portfolia produktii a sluzeb. Pro vyvoj vhodnych marketingovych strategii na zakladé
téchto vysledkl, by méli vlastnici lest byt vzdéldvani o moznych zplsobech vzajemné
spoluprace, protoze vytvareni obchodnich siti v rdmci spolecného izemi vzajemné marketingove
posiluje jednotlivé produkty a sluzby. V této souvislosti je také vyzvou pro tviirce politik podpora
implementace kulturnich ES do lesnickych politickych dokumentt, o které se mohou vlastnici
lest pfi svych aktivitdch opirat. Zaroven je nutné zduraznit, Ze snaha lesniki o napliiovani lohy
multifunkcnosti lesti by také méla byt finanéné motivovana v podobé¢ plateb za ES. Tento nyné&;jsi
spiSe teoreticky trzni mechanismus financovani by mél byt peclivé navrzen a pouzivan tak, aby
dochdzelo ke kompenzacim a zlepSovani poskytovanych ES. Vyvstdva tak apel na
interdisciplinarni spolupraci pii tvorbé politickych dokumentii, aby nedochazelo k opomenuti

zahrnuti vSech ES do vytyCenych cilti a byla dodrzena multifunkcnost lesnich ekosystémii.
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Ptilohy

Priloha 1: Dotaznik hodnoceni preferenci ekosystémovych sluzeb lesa

Vaieny navitévniku lesa,

vramci sbéru dat pro excelentni vyzkumny projekt EVA 4.0 provadény pod zastitou Fakulty
lesnické a dievaiské Ceské zemédélské univerzity v Praze, Vds prosime o sdéleni Vasich osobnich
nazord, poznatkd a potfeb souvisejicich s lesem. Vase odpovédi pomohou lesnikiim pro zkvalitnéni
jejich prace.

Dotaznik je zcela anonymni, jeho vyplnénim podpofite vyzkum v ¢eskych lesich.

Dékujeme

Jaké 3 nejdulezitéjsi funkce podle Vas les poskytuje?

A — Které produkty a sluzby vnimate jako nejddleZit&jsi?

velmi Easteéné spise vilbec | nevi
dalefité | dilefité | neddlefité | neni m
daleité

4 3 2 1 0 Produkce kysliku a likvidace nékterych Skodlivin v ovzdusi
4 3 2 1 0 Drevo pro topeni, pro stavebni ucely, dfevo pro vyrobu dekoraci...)
4 3 2 1 0 Houby, lesni plody, IéCivé byliny a jiné nedfevni produkty
4 3 2 1 0 Zadriovéni vody, zdsobarna gisté vody
4 3 2 1 0 Ochrana proti povodnim a zdplavam
4 3 2 1 0 Zmirfiovani klimatické zmény a uklddani uhliku do strom
4 3 2 1 0 Brani erozi pudy a krajiny
4 3 2 1 0 Zachycovani prachu a ochrana proti hluku
4 3 2 1 0 PFirozené misto vyskytu zvéfe, ptakd a hmyzu
4 3 2 1 0 Pracovni pfileZitosti a podpora rozvoje venkova

Vefejny prostor pro rekreaci (turistika, geocaching, kempovani, lov,
4 3 2 1 0 | pozorovani ptaka...)
4 3 2 1 0 Sportovni aktivity (béZecké zdvody...)
4 3 2 1 0 Zvy3ovani krasy krajiny
4 3 2 1 0 Kulturni dédictvi (povésti, pohddky, tradice, zvyky...)
4 3 2 1 0 Meditace a relaxace (moznost byt v souladu s pfirodou)

B. Co olekavate, kdyZ vstoupite do lesa? (Prvky, které ovliviiuji atraktivitu lesa)

Na stupnici od 1 do 7, kde 1 je nejméné oéekavana a 7 je nejocekdvanéjsi, vyjddrete své osobni
ocekavani kazdého z téchto prvku v lese.

1 2 3 4 5 6 7

Les s jasné viditelnymi trasami s turistickym znaéenim a s informaénimi
cedulemi

Les s obcerstvovacim zafizenim u hlavnich vstupl

do lesa

Les, do kterého je snadny pfistup s ko&arkem, pro handicapované a
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méné mobilni osoby (zpevnéné cesty)

Les se stezkami pro cyklisty

Les se sportovnim zafizenim pro traveni aktivhiho volného casu
(lanové stezky pro $plhani ve stromech, lanovy skluz, venkovni
fitness...)

Les se vzdélavacimi stezkami, pFistfesky,

vyhlidkovymi vézemi...

Les, kde je blizko parkovisté

Les, kde jsou studanky,

potoky a jezera

Les, kde je moZné pozorovat zvifata v jejich

pfirozeném prostfedi

Les, kde rostou vzacné stromy a

rostliny

Les, kde se nachdzeji zajimavé pfirodni atrakce jako napf. skaly,
jeskyné, vodopady...

Les, kde se pfili§ nevyskytuji stromy a rostliny produkujici pyl
zplsobujici alergie

Tichy les s minimem lidi a

bez ruchu

Les, kde je moiZné shirat houby a lesni

plody

Les s otevienym pfistupem do viech

jeho &asti

Les s turistickymi trasami a cestami, které nejsou zarostlé
trdvou a ostruzinim

Les, kde myslivci kontroluji stav divokych prasat a ostatni zvéfe (aby
nedoslo k jejich pfemnoZeni a nevznikaly Skody v lese)
Lesni puda bez zbytk( vétvi a

vytézeného dfivi

Pfirozeny les bez zdsahu ¢lovéka s nedotéenymi

misty

Les s dechberoucimi vyhledy

Les jako soucast romantické scenérie

krajiny

Les, kde mohu dychat

Cerstvy vzduch
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23. Které prvky v lese jsou pro vds nejatraktivnéjsi? Vyjadrete prosim jaky typ lesa upfednostiiujete
vzhledem ke skladbé dfevin, hustoté podrostu a krytu lesni pudy:

1) Ktery typ lesa upfednostriujete —jehli¢naty, listnaty nebo smiseny?
Vyberte prosim jeden obrézek:

Jehliénaty Listnaty Smiseny

2) Preferujete les, ktery je pfehledny bez pfilisného podrostu a kefového patra, které
znésnadniuji rozhled nebo naopak preferujete husté kefové patro a podrost v lese?
Prosim vyberte jeden obrazek:

Bez podrostu Stiedni hustota podrostu Vysoka hustota podrostu

3) Preferujete, aby se v lese pfirozené vyskytovalo mrtvé dfevo (lezici i stojici)?
Prosim vyberte jeden obrazek:

Minimum mrtvého dfeva Stiednivyskyt mrtvého dieva Vysoky vyskyt mrtvého dieva
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C. Va3 zdjem o zapojeni se do planovani a navrhovani zmén v lesnim hospodafeni

rozhodné | spise

ano ano

spise | rozhodné

ne

ne

nevim, nejsem
si jist

Zhruba % €eskych les( patfi statu. M&l (a) byste zdjem se
néjakym zpGsobem ovliviiovat rozhodovani tykajici se
hospodafeni v Eeskych lesich?

Meél(a) byste zajem se néjakym zplsobem zapoijit do aktivit souvisejicich s hospodarenim
v ¢eskych lesich?

rozhodné | spide | spise | rozhodné | nevim,
ano ano ne ne nejsem
si jist aktivnim zplisobem
4 3 2 1 0 dobrovolny sbér odpadka
4 3 2 1 0 sazeni stromU
Ucastnit se vzdélavacich programi a s nimi souvisejicich workshopi s lesnickou
4 3 2 1 0 tématikou
4 3 2 1 0 odstrafiovdni nezddoucich invazivnich druh rostlin
4 3 2 1 0 dobrovolné se starat se o turistické stezky a chodniky
4 3 2 1 0 navitévovat lokaIni schiizky s moZnosti vyjadFit se k aktudlnim problémim
pasivnim zplisobem
4 3 2 1 0 poskytnout maly finanéni prispévek do fondu na rozvoj Eeskych lesi
prijimani e-mailovych upozornéni a aktualnich zprav o ddleZitych lesnickych
4 3 2 1 0 problémech
sdileni zkudenosti na socidlnich sitich napf. formou fotografie s oznacenim
4 3 2 1 0 #zdravéceskélesy

Mate néjaky ndvrh ke zvySeni vasi spokojenosti se sluzbami a produkty, které poskytuji nase
lesy? Pokud ano, prosim stru¢né uvedte.

D. Navsitéva lesa

1. Za jakym uéelem jste navitivil/a tento les?

2. Co byste v tomto lese zménil/a.

3. Co se Vam na tomto lese libi, pro€ jste si vybral/a zrovna tuto lokalitu?

4. Jak je toto Gizemi vzdaleno od vaseho bydlisté a jaké naklady jste vynaloZil/a na tuto ndvstévu? (odhad v Ké/den)
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E. Udaje respondenta

Zvolené kriterium oznacte X

Velikost mista trvalého bydlisté? Pohlavi
méné nez 1000 obyvatel Muz
1000 - 4 999 obyvatel Zena

5000 - 19 999 obyvatel
20 000 - 99 999 obyvatel
100 000 a vice obyvatel

Jaky je Va3 vék? Vzdélani

16-24 let zakladni

25-34 let vyuéen/SS bez maturity
35-44 let stiedoSkolské s maturitou
45-54 let vysokoskolske

55-64 let

65-79 let

80-100 let
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Priloha 2: Dotaznikové Setient v Ciné, OR kédy odkazujici na dotaznik v elektronické podobé
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