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VALSAGROL - TOBB NEZOPONTBOL KOZELITVE
ABOUT CRISIS — APPROACHED FROM SEVERAL POINTS OF VIEW

GYULAFFY Bélané DR. BERENYI Maria — HOLMAR Krisztina

Absztrakt

A jelen tanulméany fontos vizsgalati feltétele, hogy a valsagok soha nem fordulnak el tisztdn csak egy
teriileten, hanem Osszekapcsolodnak mas teriiletek valtozasaival. Ennek megfelelden az egyes teriiletek
valsagai bizonyos id6szakokban 0Osszegzddhetnek szupervalsdg formajaban, amely magaban foglalja
a gazdasagi, pénziigyi, tarsadalmi, természeti és klimafolyamatok kérdéseit, a globalizacio, valamint az egyes
régiok és Ovezetek katonai, gazdasagi kérdéseit/érdekeit és az ezekbdl adodo kovetkezményeket is. A jelen
id6szak valsagkezelése mas megkozelitést igényel a korabbiakhoz képest és szoros egyiittmiikodést kovetel
a vilag orszagaitol és vezetoitdl a feltételek atalakitasaval. A tanulmany a legfontosabb kérdéseket érinti, &m
részletesebb elemzésre nem ad modot.

Abstract

An important research condition of the present study is that crises never occur purely in one area but are
connected to changes in other areas. Accordingly, the crises of certain areas can sum up in certain periods in
the form of a super crisis, which includes issues of economic, financial, social, natural and climate processes,
globalization, as well as the military and economic issues/interests of some regions. The crisis management of
the current period requires a different approach compared to the past and wants to form close cooperation from
the countries and their leaders in transforming the conditions. The study deals with the most important issues
but does not allow for a more detailed analysis.

Kulcsszavak: valsag, ember, gazdasag, globalizacio, valsagkezelés
Keywords: crisis, person, economy, globalization, crisis management

BEVEZETES
,, Az 0koszisztémak egészsége gyorsabban romlik, mint valaha. Vilagszerte pusztitjuk gazdasagunk,
megélhetésiink, ¢lelmiszerbiztonsagunk alapjait, sajat egészségi allapotunkat, és életmindségiinket.”
(Sir Robert Watson, a Biodiverzitasi és Okoszisztéma-szolgaltatasi Kormanykozi
Tudoményos Testiilet, az IPBES elndke, Sajtokonferencia — Périzs, 2023. majus 6.)

1. AZ EMBER ES A TERMESZET KAPCSOLATANAK KERDESEI

Alfred Marshall (1842-1924) brit kozgazdasz, a neoklasszikus iskola megalapitoja, a korabeli
kozgazdasagtan, filozofia (ennek teriiletén foglalkozott az etika értékeivel) és matematika
kérdéseinek alapos ismerdje, aki a fejlodés értelmezése kapcesan elkiiloniti a rovid €s a hosszua tavot,
és végiil a kozgazdasagtan felé fordulva e teriileten is szerephez juttatja az evoluciot. Megfogalmazza,
hogy a kdzgazdasagtan ,,szélesebb értelemben véve a bioldgianak egy aga” (Gyulaffy, 2005, p. 61.).
Filozoéfiai értelemben az evolucié fokozatos mennyiségi valtozasok utjan kialakuld fejlddés, amely
az egyszeriibbtdl az Osszetettebb irdnyban halad, mig bioldgiai értelemben a fauna és a flora
természetes kivalasztodas Gtjan valod fejlédése, amelyet Charles Robert Darwin (1809-1882) angol
természettudés fogalmazott meg. Altaldban azt lehet mondani, hogy a dolgok idében megjelend
véltozasa, amely nem tervezett, és a fejlddés iranyaban halad. Valtoznak a fajok, a kultura,
a tarsadalmak, a technologia stb.

Az ember és a természet szoros kapcsolatban van, a flora és a fauna valtozasa jelentdsen fiigg
az ember magatartasatol, dontéseitdl, alakitva kornyezetét kedvezd vagy kedvezdtlen iranyban.
Kedvezd lehet a novényi, allati kdzosségek sokszinli megjelenése, az 0j fajok kialakuldsa, mig
kedvezdtlen irdny a fajok pusztulasa, azaz az €16 kdrnyezet, valamint a természeti kdrnyezet romlésa
(az é¢lettelen kornyezet valtozasai, a levegd, viz és talaj szennyezddései). A kdrnyezeti tényezdk
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erdteljesen az ¢l6 kornyezeti tényezdkre hatnak, bar hatasukat éreztetik az élettelen kdrnyezetben is,
am itt hosszl tdvon hallgatag a természet, és egyszerre fog rendkiviili valtozast érzékeltetni.

Dr. Major Istvan mar 1979-ben felhivta a figyelmet az ember 4ltal okozott kedvezdtlen
folyamatokra, amelyek kapcsan a Lesz-e sas 2000-ben? cimii konyvében fogalmazta meg, hogy
,Pusztul az allatvilag. ... Az utols6 300 esztendOben 72 emlds-, és 139 madarfaj pusztulasat jegyezte
fel a tudomany.” (Major, 1979, p. 5.) Az ember természetatalakitd tevékenysége csokkentette az
allatok életterét, mikdzben a kornyezet szennyezettsége is nétt a gazdalkodasi folyamatok soran
(példaul mutragyak, gyomirtok alkalmazédsa, mely a kisallatok nagyfokl pusztulasahoz vezetett,
a taplaléklanc esetében hidnyokat megjelenitve, ami felboritotta a taplaléklanc egyensulyat). 2022-
ben tobb mint 41 100 faj — a vilagszerte mintegy 147 500 nyilvantartott allat- és novényfajbol —
szerepelt a veszélyeztetett kategdridban, tobb, mint valaha. A Természeti Vilagszovetség (IUCN —
International Union for Conservation of Nature and Natural Resources) honlapja szerint — tobbek
kozott — a kétéltiiek 41%-a, az emldsok 27%-a, a madarak 13%-a keriilt vészhelyzetbe. (Magyar
Hirlap, 2022) Ez rendkiviil stlyos adat, mivel a természetben nincs 6nallé részegység, minden
mindennel szoros kapcsolatban all. Amennyiben a kihalas mértéke jelentds, esetenként mar egyetlen
allat kihaldsa is kritikus allapotot (esetleg egy biologiai kozdsség eltlinését) eredményezhet.
Gondoljunk csak a méhekre: nincs beporzas, nincs virag, nincs gyiimdlcs, elpusztulnak a novények,
az ezt fogyasztd alatok, majd az ember is! Ebbdl a gondolatsorbdl adddik, hogy a leginkabb
veszélyeztetett allatok a nagy termetiiek, mert jelentds mennyiségii taplalékra van sziikségiik. Sokak
szerint az ember a méhek kihalasat kovetden mar csak négy évet lesz képes megmaradni.

A gazdasag és a természet kapcsolatrendszerére, a természet €s a tarsadalom idealis rendszerti
mikodésére a fiziokratdk hivtak fel a figyelmet. Quesnay miivébdl idézte Foldes Béla, hogy
,hatarozott természeti rend és természettorvények az emberi tarsadalmak folott is uralkodnak”
(Gyulafty, 2005, p. 62.). Amennyiben elfogadjuk ezt a megallapitast, akkor célszerli parhuzamot
vonni a természetben jellemzo6 fejloddés €s a tarsadalmi-gazdasagi valtozasok tekintetében:

1. mindkett6 ,,610” szervezet, azaz a természet a fold, flora, fauna és az ember szerves egysége,
egylittmiikddé rendszere, a masik, a tarsadalmi-gazdasdgi kornyezet pedig az épitett
kornyezet, ennek miikddtetése, valamint az ember 1étének és tevékenységének egyiittese;

2. mindkettd az érdekrendszerének megfelelden cselekszik, a természet védi dnmagat (most
éppen klimavalsag mutatja a védekezést), a tarsadalmi kdrnyezetet pedig az ember alakitja
a sajat kényelmének, érdekrendszerének megfelelden (nem figyelve sajnos a kornyezetére);

3. mindkettének megvan a kozvetitdé kozege, azaz a természet energidja, és az ebbdl eredd
fejlodés, illetve az emberi tarsadalom esetében a pénz és energiafelhasznalas, ami a fejlodést
lehetdvé teszi;

4. afejlédést mindkét esetben sulyosan érintik a korlatok és a kockdzatok, azaz természetiikben
¢s jellemzdjiik tekintetében veszélyes és jelentds bioldgiai valtozasok (a csernobili balesetet
kovetden sokféle allat maradt a kornyéken, amelyek DNS-ében 1ényeges modosulés tortént),
valamint a gazdasagi valtozasok sulyos nehézségei (ami sok esetben emberi gondok,
megoldasok mellett gazdasagi fejlodést eredményez);

5. mindkettd jellemzdje a rendszerszemlélet, azaz ha barmely teriileten az egyiittmiikodés
egyben lehetdséget is teremt a valsag létrejottére, azaz az ok az ember igénye, rendszerbe
torténd beavatkozasa nem természetnek megfelel6 médon, ami veszélyezteti a flora és a fauna
egészét, esetleg egy faj kihalasaval dominohatast megjelenitve);

6. allando valtozas, fejlodés jellemzi mindkettdt, részben a miikodés soran természetes mdédon
(evolucio), részben pedig tudatos fejlesztés (innovacid) utjan (létrehozva Wallerstein
megfogalmazasaval a centrum ¢€s periféria jellemzoit);

7. a kozgazdasagi gondolkodéas ¢és altalaban az emberi tevékenység torvényeinek alakitasa
kapcsan fontos, hogy az ember a torvényszeriiségeket a természettdl probalta leképezni a sajat
gazdasagi tevékenységére, ami jol vagy rosszul sikeriilt;
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8. mindkettd fligg a Fold természeti jelenségeinek alakuldsatol (pl.: foldrengések, cunamik,
hurrikénok, éghajlatvaltozas, vulkanok mitkddése, klimakatasztrofa).

Fontos tehat, hogy az ember figyeljen a természeti kdrnyezetére, mert ennek hianya stlyos
természeti katasztréfakhoz vezethet, amely véalsagként jelentkezhet az emberi élet folyamatdban. Az
utdbbi idék villamarvizei, hatalmas erd6tiizei és mas természeti katasztrofak az adott teriileten helyi
valsagként jelennek meg. Kovetkezménye lehet a teriilet elnéptelenedése, kényszerkoltozeés, nehéz
feltételek kozott egy ¢€let jrakezdése, az allatvilag él6helyének megvaltozasa, 11j ¢l6hely keresése €s
a védettség csokkenése stb. Kiilon sulyos kérdést jelentenek a haboruik, a hadicselekmények, amelyek
részben kornyezetszennyezéssel (pl.: 0j vegyi anyagok alkalmazisa, robbandanyagok
kornyezetszennyez6 hatdsai, levegdszennyezés), részben emberi tragédidkkal (lakoteriiletek
elpusztuldsa, vegyi szennyezése, flora és fauna pusztuldsa, pusztitadsa, mint pl.: napalm, lombhullato
vegyi anyag), részben migracioval (ellehetetlenitett teriiletr6l az ember menekiil 1) életlehetdséget
keresve) jarnak. Fontos tehat észrevenni, hogy a feltételek kialakulasdban, a valtozasokban rendkiviili
szerepe van az emberi tevékenységnek.

2. VALSAG - MAS SZEMLELETBEN

Valsag, éltalinos valsag... Félelmetes tartalmu kifejezés sokak szamara. Ugy is lehet
fogalmazni, hogy krizishelyzet vagy altalanos megrazkodtatas egy vagy tobb teriileten. Olyan
rendkiviili helyzetet, eseményt jelol, amelynek kimenetele barmilyen lehet, eldnyds és hatranyos is.
Mas értelmezésben adott teriileten a kockéazatok (kdrnyezeti, gazdasagi, pénziigyi, dontéselméleti,
természeti stb.) hirtelen és jelentds valtozasa, amely egyszerre sokakat érint, ezért nagy erdvel
valtoztatja a vizsgalt kozosséget koriilvevd feltételeket. Gazdasagi értelmezésben a termelés,
forgalom és a fogyasztds nem megfeleld 6sszehangoltsaga, amely minden esetben sulyos gondokkal
jéar. Minden valsag jellemzdje, hogy a valtozasnak el kell érnie egy kritikus pontot, amikortdl az adott
miikddési rendszer nem tud a korabbi, rendezett formaban fejlédni. Ezek azon valtozasi pontok is
lehetnek, amelyek egy orszadg, egy gazdasiag esetében megvaltoztathatjdk a nemzetkdzi
kapcsolatokban betoltott szerepét, felemelkedd vagy siillyedd folyamatot jeldlnek ki, de lehet egy
emberi ¢életben egy betegség forduldpontja is. A valsag tehat adott idészakban egy olyan allapotot
jelol, ahol kiélezettek a mikodés, a 1étezés feltételei €s a hatdrok, hogy meddig tart a folyamat és
milyen teriileteket fog érinteni, nem meghatdrozhatok, elére nem programozhatok, mert sok egyszert,
apr6 emberi dontés fogja a feltételeket alakitani.

Sokféle dolog hozhat valsagot, és sokféleképpen alakulhat ki a valsdg, ezért célszerii
attekinteni a fontosabb lehetséges eseteket — a teljesség igénye nélkiil:

1. tarsadalmi valsag, amely az egyes ember és a tarsadalom esetében alakulhat ki, amikor az
egylittmiikodés feltételrendszere a résztvevok szamadra kritikussa valik;

2. kultara és miivészet teriiletén lehet egy miivész alkotoi valsaga, és lehet az egész rendszer
nem megfeleld mitkodése;

3. értékvalsag, amely megkérddjelezi a kordbbi értékrendet, de az 0j értékrend még nem alakult
ki;

4. politikai valsadg, amelynek sulyos esetben polgarhabort lehet a kovetkezménye;

5. klima és természeti kornyezet valsaga, amely az emberi kornyezetet, a flora és fauna teljes
rendszerét veszélyeztetheti (ilyen lehetett a dinoszauruszok kipusztulasa);

6. gazdasagi valsag, amely a gazdasdgi kornyezet, a gazdasagi ¢let rendkiviil erds
megrazkodtatasa;

7. pénziigyi valsag, amely a forgalomban 1év0 pénzek értékvaltozasaban nyilvanul meg, és
események szerint lehet addssagvalsag (ez a pénzvilag valsaga, amely esetben az allam
a kiilfoldi adossagkotelezettségét nem tudja megfelelden kezelni), arfolyamvalsag (jelentds
értékcsokkenést kijelolve adott orszag fizetdeszkoze tekintetében, rovid iddszak alatti
kialakulassal és az orszag részére megterheld kezelési feltételekkel), és bankvalsag (a bank-
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¢és a pénziigyi rendszer valsaga, ez lehet bizalomhiany a bankokkal szemben vagy egy erds
bank tevékenységének megingasa).

A valsag, mint sz értelmezése — amint az el6zdekbdl kitlint — sokféle teriiletrdl eredhet,
tartalma nehezen leirhato, igy esetében egyszerli definicié nem fogalmazhaté meg. Sokféle teriileten
¢és sokféle esemény valthatja ki barmely valsag kialakulasat. Megjelenhet az ember életében (pl.:
betegség, gazdasagi/megélhetési problémak), bekovetkezhet a tudoméanyban, miivészetben (példaul
kulturédlis valsag), lehetséges értékvalsdg (jelen iddszakban jol érzékelhetd az értékvalsag
a vilaggazdasag egészében), gazdasagi valsag és politikai valsag (adott orszadg esetében a tovabbi
fejlédés lehetdségét meghatarozza), stb.

Az ember életfeltételeit a jelen idészakban az épitett kornyezet és a gazdasagi feltételek
valtozasai alakitjak alapvetden (a jelen iddszakig a természet nem éreztette hatdsat, segitette az
emberi ¢let fejlédését), ezért a valsagok tekintetében a gazdasagi és a pénziigyi valsagok
feldolgozasa, ezek értelmezése, a kialakult feltételek elemzése jelenti a gyakori kozelitést. Ritkabban
— bar az utobbi iddben kiemelt jelentdséggel — foglalkozik a tudomény a valsdgok természetbdl eredd
nehézségeivel. A jelen iddszakban a floraval, faundval és a klimavaltozéassal foglalkozé kutatok
probaljadk a vildg kozvéleménye felé jelezni a rendkiviil sulyos kornyezeti kérdések
kovetkezményeinek hatésait (igy tlinik nem til nagy eredménnyel). Megfigyelhetd jellemzd, hogy
a piaci, gazdasagi, technikai valtozdsok ¢és az internet mikodése ellenére sem azonosak
a valsagjellemzdk a vilaggazdasag egészében. Mas kornyezeti és eszkozfeltételek figyelembe vétele
mellett vannak sajatosan, csak az adott kozdsségre, teriiletre megjelend valtozasok, amelyek jellemzik
a valsag folyamatat. 2022-ben a Pécsi Tudoményegyetem rendezett ehhez kapcsolodoan egy
valsagkonferenciat, ahol a tanulmanyaikban a valsaggal kapcsolatos jellemzdk 6sszefoglalasat tették
meg a kutatok (Barcsi, Diodsi, 2022).

Az embert a jelen idészakban legkozvetlenebbiil érinté gazdasagi valsdgok tekintetében
Farkas Péter hdrom csoportra osztotta a valsagokat, ezek (amelyekrdl részletesen korabbi
tanulméanyainkban mar szoltunk) emlités szintjén a kovetkezok (Farkas, 2009):

1. Kklasszikus gazdasagi ciklusokra visszavezethetd valsagok,
2. globalis vilagvalsagok és
3. csomopontvalsag, amely adott miikodési rendszer teljes Gjragondolasat igényld folyamat.

A fentiek alapjan fontos kérdés a valsag, mint folyamat kiteljesedése és ennek ok-okozati
Osszefiiggései.

3. OK ES OKOZAT A VALSAG KIFEJLODESEBEN

Az elébbiekben sz6 esett arrdl, hogy a valsag az ember életében is megjelenhet, betegség vagy
gazdasagi nehézség formajaban. Az elébbihez kapcsoldddan célszerli elfogadni Philippus Aureolus
Theoprastus Bombastus von Hohenheim, kozismert dlnevén Paracelsus (1493-1541) orvos, ird,
asztrologus, kémikus, filozofus, természettudds véleményét, mely szerint a betegségek f6 oka, hogy
az ember nem ¢l harmonidban a természeti torvényekkel, igy a betegség ennek a diszharmoénidnak
a kovetkezménye. Az emberi ¢€let egyik valsagos idészaka tehat a torvények be nem tartdsabol
kovetkezik.

Amennyiben tovabb vizsgaljuk ezt a folyamatot feltlinik, hogy a nehezebb iddszakok
kialakulasa, azaz a kockazatok bekovetkezése egy lassu, hosszan tartd folyamat végén, a kordbban
Osszeadoddott, a természethez nem alkalmazkodé tevékenységek kovetkezménye. Ez természetesen
minden korszakban mas és sok teriileten megjelenhet, mivel nemcsak gazdasagi, tarsadalmi, hanem
a természeti kdrnyezet atalakitasa is okozhat fesziiltségeket.

A fejlédés korai szakaszaban az ember a természettdl annyit vett el, amennyi a sajat és
csaladja életének fenntartdsdhoz sziikséges volt, igy harménidban élt a koérnyezetével. Ezt
a harmoniat az indian teriileteken az emberek a mai napig tiszteletben tartjak (F6ld anyanak nevezik
az ¢letlehetOséget add foldet). Ebben az idészakban, sét tobb évmillion keresztiil a természet nem
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termelt hulladékot! A késébbi idészakban azonban fontossa valt az ember kényelmének,
gazdasagi ellatottsaganak kedvezobbé tétele, és elkezdodott a természet torvényeinek nem
megfelelo figyelembe vétele. Az épitett kornyezet a korai idészakban a természetben megtalalhatod
anyagokbol még megfeleld volt, védte az épitdt, és ha tdnkre ment is, nem maradt hulladék, mert
a természet visszavette a természetes anyagot és tijra hasznositotta (agyagbol épiilt hazak, természetes
fabol késziilt termékek stb.). Amikor azonban az égetett (agyag)termékek megjelentek, 1étrejott
a hulladéktermelés lehetdsége. Minél fejlettebb — a XX. szdzad kdzepétdl mesterséges uton eldallitott
— anyagok felhaszndldsara keriilt sor, annal tobb hulladékanyag keletkezett, és — kényelme okan —
annal kevésbé volt az ember tekintettel a természeti kornyezetére. A modern technoldgiaval késziilt
anyagok mindsége kiemelkedd, de megsemmisiilésiik szinte alig vagy egyaltalan nem lehetséges
(foként rovid tavon ¢és kornyezetszennyezés nélkiil). Ilyen pl. a zold energia esetében
a szélerémiiveken alkalmazott lapatkerekek anyaga is, amely nem megsemmisithetd, leszerelésiik
utan a foldbe assdk, temetik Oket, de emlithetd a villanyaut6 is, amelynek energiajat is szén-,
gazerdmiivekben lehet megtermelni és akkumulatorai esetében a litium banydszata és a hasznalt
elemek megsemmisitése tekintetében is kornyezetszennyezés jelenik meg.

A fogyasztas novekedésével fontossa valt az élelmiszerek termelése, tiditditalok eldallitasa
tomegméretekben, majd ezek nemzetkozi kereskedelme (hajozas, amelynek flitdanyaga szén vagy
géazolaj), szallitdsa és csomagolasa, amely ujabb gondot okozott a természettel vald egyiittélés
tekintetében (pl. tengerbiztos csomagolas, zsugorfélidzas, ahol a csomagoldanyagok eldallitasa, ezek
tarolasa, megsemmisitése ugyancsak stlyos kérdéssé valt). Igy jutott el az emberi fejlddés egy olyan
szintre, amikor az oOridsi hulladékmennyiség okan a természet védeni probalja az altala fontosnak
tartott s évmilliok alatt fenntartott torvényeit, és megprobalja az ember altal okozott karokat a Fold
a sajat érdekében enyhiteni. Ezzel a gondolatsorral jutottunk el addig, hogy az ember sajat
kornyezetét a XXI. szazadra rendkiviili mértékben terhelte, és ezzel a Fold védekezését
kikényszeritette. Ez természeti csapasok szdmanak novekedésében nyilvdnul meg az utdbbi
idészakban (hurrikdnok, villamarvizek, esdk, hoviharok, foldrengések, aktivizal6édo vulkanok stb.),
ami a kdrnyezeti valsag megjelenését jelzi.

A kinai Shandong Egyetem kutatocsoportja vizmintakkal igazolta az ember
kornyezetszennyezd tevékenységét. A Taj-hegy tetejérdl, a felhdkbdl vett vizmintdk esetében a 28-
bol 24 esetben mikromiianyagot talaltak (PET, polietilén, polisztirol). Hasonldan sulyos eredményre
jutottak japan kutatok is, akik a Fudzsi és a Oyama-hegy csticsan vett mintdkban talaltak
mikromiianyagot. A szennyezbanyag az eddigi megallapitasok szerint a levegében terjed (igen
nehezen kozelithetd helyekrdl vettek a kutatok mintakat, ahova a szennyezddés a légaramlattal
keriilhetett). Ezek az eredmények azonban lehangoloak az ember szamara, ugyanis azt jelentik, hogy
a felhdkben 1év6 szennyezbanyag bejut a talajba, onnan a ndvényeken, allatokon keresztiil az ember
¢életét is alakitja. A felhdk pedig az es6kkel egy adott teriilet éghajlatat befolyasoljak. Fontos
megérteni, hogy a jelen vilagban a kolcsonds egylittélés, egymas életterének kolcsonds tiszteletben
tartasa lehet csak a valsagbol kivezeté megoldas.

Rovid gondolatkisérletként nézziik meg, hogy mit is tett az ember a kényelmesebb élet érdekeében?

Eldszor is kialakitotta a munkajat segité eszkozoket. Ezek miikodtetéséhez energiara volt
sziikség. Kezdetben ez igavono allatokkal, majd robbandmotorokkal tortént. Ez utdbbi a banyaszattal
megszerezhetd javakat (szén, olaj, gdz, uran) igényelte, amely a kornyezetet, a talajt, a talajban 1évo
vizbazist és a levegdt egyszerre tudja szennyezni.

Fontos lett a kényelmesebb lakhatas, a korszerii fiités, amely a levegdszennyezés mellett
a banyaszatnal megismert kérositast is okozza, de a csdvezeték eldallitdsa ipari szennyezést €s
kornyezeti szennyezést is eredményez. A lakhatds és termelés folyamatossa tétele érdekében
szlikséges a fény, amelynek eldallitasa ugyancsak energiaigény. Az ujratermelhetd energia kevésnek
bizonyult, az erdmiivek kezdetben szénnel, majd olajjal, gazzal és a jelen iddszakban urannal valé
ellatasa is (mint korabban mar jeleztiik) rendkiviil kdrnyezetszennyezo.
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A banyaszati tevékenység egyre koltségesebb, hiszen a konnyen kitermelhetd termékek
lassan elfogytak, ¢s egyre mélyebb munkateriileteket kell miivelésbe vonni. Ez jabb anyagigény,
logisztika és jelentds kornyezeti terhelés formajat olti.

Az eddigiek csak a tevékenység eszkozigényét jelezték. Emellett vannak olyan idészakok,
amikor maga, a tevékenység sem zajlik zokkenémentesen, megjelenhet alultermelés vagy
tultermelés, szakmunkéshidny vagy rossz munkaeréképzés, amely neheziti a folyamatokat. Ekkor
még nem is szoltunk a rossz dontésekrdl, és ezek kovetkezményeirdl! Ez a megkozelités arra hivja
fel a figyelmet, hogy a természet és az ember viszonyaban igen fontos tényezé maga, az odafigyelés.
Amennyiben az ember nem alkalmazkodik a természet torvényeihez, sajnos viselnie kell a természet
altal a sajat védelmére adott sulyos természeti valaszokat. Sziikséges €szre venni, hogy a természet
védekezése ma klimavalsag formajaban jelentkezik. Ez a valsag sajnos egybeesik a tarsadalmak
tekintetében megjelend valsagos iddszakkal (tarsadalmi elégedetlenségek, tilintetések,
polgarhabortk, habortk, migracid stb.), amely ugyancsak folyamatként jelenik meg. Amennyiben
két vagy tobb teriileten valsagos feltételek alakulnak ki, felerésithetik egymas hatasait, ami
sokkal sulyosabba valtoztathatja az emberi létforma nehézségeit.

Az eddigi gondolatkisérlet mellett fontos szo6lni a globalizacié vildggazdasagi kérdéseirdl is.
Tobben foglalkoztak az ehhez kapcsolhatd tényekkel. Richard Falk példaul megkiilonbozteti
a feliilrol szervezett globalizaciot, amely allami, politikai érdek, valamint az alulrdl, a civil tarsadalmi
szervezetek altal szervezett globalizaciot (Falk, 1994). Emellett fontos emliteni az
,erdekglobalizaciot™ vagy ,.kozbiilsé globalizaciot™ is (Gyulafty, 2005, p. 11.), amely azon emberek
mas orszagokba torténd koltdzését jelenti, akik a kommunikaciods csatornak altal bemutatott életképek
kapcsan 6nallo dontéssel indulnak maés, kedvezdbb életet igérd orszagokba. Ez nemcsak mas
életszinvonalat, hanem kedvezObb természeti feltételeket is jelenthet a migracio résztvevdi szdmara
(pl.: tiszta ivoviz, kisebb népsliriség, mas hoémérséklet és kornyezeti viszonyok), am
megvaltoztathatja a valasztott régio teriiletén a kialakult munkamegosztast népstiriiségnovekedést és
mas (gazdasagi-tarsadalmi) feltételvaltozast is okozva. A kultarak keveredése is szamos kérdést vet
fel, az eltérd szocializacidés folyamat sulyos kovetkezményl lehet, parhuzamos tdrsadalmak
kialakulasat is eredményezheti.

A globalizaci6 megvaltoztatja a termelést, kereskedelmet, pénzfolyamatokat, az egyes orszagok
egymassal vald kapcsolatat, esetleg fliggdségét, és a munkaerd aramlasat is. A vilaggazdasagban
azonban eltérd fejlettségi szinten vannak allamok, szervezetek, termelési rendszerek stb., ezért
kialakulhat minden teriileten egyenldtlenség, létrejohet termelési, kereskedelmi, tarsadalmi stb.
valsag. Amennyiben ez 0sszegzddik, és a klimavalsag is hozzdadddik, 1étrejohet egy olyan helyzet,
amely szupervalsag formajat ltheti.

Gondolatkisérletiinkben a szupervalsdg azt jelenti, hogy a vildggazdasag legnagyobb részében
(természet, tarsadalom, gazdasag, pénziigyi folyamatok) egyenl6tlenség, sulyos zavar alakul ki,
mégpedig egyszerre. Ez a zavar olyan mértékiivé valhat, hogy a korabbi miikddési feltételek szerint
nem tud tovabb miikodni az adott teriilet, azaz a csoméponti valsag fel¢ tart. Az ember a gazdasagi,
tarsadalmi, kereskedelmi, pénziigyi kérdések tekintetében tud beavatkozni, de a természeti jelenségek
onallé mozgasat nem képes megakadalyozni, ami felerdsitheti az eldbb emlitett folyamatok valsagat,
és kiteljesitheti a legnehezebb iddszak 1étrejottét. A Fold valasza lehet tizhanyok erdteljes miikodése,
esOk és sz¢lvihar, villimarvizek, esetleg forrosag, erdotiizek, jelentds allatpusztulds, amivel szemben
barmilyen megoldast megvalositani, csak nyugodt gazdasagi feltételek kozott lehet, szinte korlatlanul
felhasznalhat6 pénzkerettel, és csak védekez6 formaban. A klimavalsag hatasait ma is lehet érzékelni,
amihez mar tarsadalmi valsag tarsul (Oridsi migraciés nyomds, ami ténykérdés), mikdzben
a banyaszati feltételek egyre nehezednek, és a természet erdi rendkiviili aktivitassal mitkddnek.
Mindezeket tetézi az egyes orszagok, vildggazdasagi résztvevOk versenye, amely hol nyilt
konfliktusban (hébort), hol sériilékeny kapcsolatokban, elhidegiilésben (hideghébort) jelenhet meg.
Mindezek a feltételek — amennyiben az emberi egyiittmiikodés tovabbra is ellenséges lesz
a globalizalt vilagban — létrehozhatnak az elkovetkezd években egy egyesiild, sokféle teriileten
egyszerre megjelend valsagot (tobb teriileten csomdponti valsagot), azaz egy szupervalsagot — amit
fontos lenne elkertilni!
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4. GONDOLATOK A VALSAGKEZELESROL

Az eddigiekben a valsadg formalodasat, az egyes teriileteken megjelend valsaglehetdségeket
latolgattuk. Nem esett sz6 azonban arrdl, hogy az egyes id6északokban mi motivalja a valsagkezelést
és ez hogyan valosulhat meg?

A gazdasagi, pénziigyi valsagok tekintetében kiemelkedo volt az 1873. évi, majd az 1929-
33 kozotti valsag ok és okozati kérdéseinek kezelése. Mindkettore jellemzd, hogy a kialakult
helyzetet elemezve, torekedtek a kivaltd okok megsziintetésére, amelyet konkrét valtoztatasokkal
értek el. Ez a valsiagkezelés a konzervativ gondolkodas, a teljes feltételrendszer részletes
elemzése és az uj lehetéségek kidolgozasa formajat jelentette.

Az 1867-es kiegyezést kovetden az eurdpai bankok (a gazdasag élénkitése érdekében) igen jelentds
tomegben nyujtottak jelzaloghiteleket, amelyek gyenge ellendrzés mellett visszaélésekre adtak
lehetdséget. A gazdasagi eldrejelzések optimizmusa mellett a valos gazdasdg gyengén tudott csak
teljesiteni. Az eurdpai bankok nehéz pénziigyi helyzetbe keriiltek, mikozben az angol bankok jelentds
tokét birtokoltak (de kockazatosnak tartottak volna kihelyezni), &m az eurdpai bankok nehézségei
(magas kamatok, egymas kozti hitelezés, bankcs6dok) nemcsak az eurodpai teriileteken, hanem az
Egyesiilt Allamok bankmiiveletei kapcsan is éreztették hatasukat. A részvénypiacok 6sszeomlasa az
USA esetében négy ¢év, Europaban pedig hat év visszaesést eredményezett. A valsag jellemzdinek
elemzése kapcsan fontos felismerésre jutott a gazdasagi vezetés, arra, hogy barmely teriileten jelenik
meg valsag, mindenképpen a pénziigyi feltételek rendezése ad lehetOséget a valsdg okainak
megsziintetésére.

Ezt a tanulsagot lehetett felismerni a kdvetkezd, rendkiviil jelentds vilaggazdasagi valsag kezelése
esetében. Az 1929-33-as években igen sok pénziigyi, gazdasagi intézkedésre keriilt sor, hogy sikerrel
Iépjenek fel a vélsag okainak kezelése tekintetében. 1929-31 kozott jellemzden tultermelési valsag
volt, amelynek kovetkezményeként eléfordultak pénziigyi problémak is. A pénziigyi valsag 1931-
ben indult, bizalmi vélsagként, mivel nemzetkdzi szinten is a kiegyenlitések soran tobbszor
fennakadas tortént. Ezt rendezendd, 1étrehoztak a kotott devizagazdalkodas rendszerét, kidolgoztak
egy Uj fizetési modot, az akkreditivet, nemzetkdzi szinten egységesitették a valté és a csekk
felhasznalasanak feltételeit, és kidolgoztak az INCOTERMS szabdlyait. A pénziigyi folyamatok
szabalyozasa fel6l indulva, sikeressé valt a valsag kezelése. Ezen legfontosabb intézkedések
viszonylag hosszii iddszakra kedvezd egyiittmiikodési feltételeket biztositottak a nemzetkdzi
kapcsolatokban.

A 1II. vilaghaborut kovetéen, a 60-as évektél fokozatosan felszinre keriild nehézségek
kapcsan mas jellegii recesszio, illetve valsagkezelés jelent meg a vilaggazdasagban. Sokféle tényezd
megvaltozasa mellett az egyik leginkabb fontos feltételt a cégméretek jelentés novekedése és
nemzetkoziesedése okozta, ami jelentésen eltéro beavatkozasi format és mas megoldast igényelt
a korabbiakhoz viszonyitva. A valsag okainak feltarasat kovetden kezelni probaljak a valsag okozta
gondokat, amelyben minden, a vilaggazdasagban jelentds szerephez jutott orszag részessé valik.
A vilaggazdasagban mikodd  gazdasdgi, pénziigyi er6kdzpontok  egylittmiikdodésével
a gazdasagvezetd orszadgok a valsag legstulyosabb kdvetkezményei, hatdsai mérséklésére torekszenek,
jol atgondolt pénziigyi megoldasokat keresve. Ez tortént a XX. szdzad masodik felében ¢és a XXI.
szazadban megjelent valsdgok esetében. Az egylittmiikodé megoldasban nemcsak az eurdpai, és
amerikai bankok, hanem Kina és India nagy bankjai is részt vallaltak, elérve ezzel a nemzetkdzi
tOkemozgatassal a részvényekben megnyilvanuld tulajdonszerkezet alakitdsat és a gazdasagi
kozpontok lassi elmozdulasat is. A valsagkezelés felszinre hozta a vilag pénziigyi kdzpontjainak
részeseit, megismertetve a pénziigyi kozpontok helyszineinek valtozasait is. A hdrom erékdzpont az
europai, az észak-amerikai, valamint a Japan és tavol-keleti teriilet, ez utobbi egyre erdteljesebben
részese a gazdasagi versenynek is. A jelen idoszak valsagkezelése azért mas, modern gondolkodast
takard, progressziv formaju, mint a korabbi, mert nem az okok megsziintetését helyezi elotérbe,
hanem pénziigyi, koltségvetési eszkozokkel koncentral a feltételek atalakitasara, a problémak
valamilyen, az adott teriiletre, az ok €s okozat kérdéseinek megoldasara kedvezden hat6 modon
torténd feloldasara.
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OSSZEGZES

Tanulmanyunkban formabont6 valsagfolyamat bemutatasara vallalkoztunk. A fogalmak és
a feltételek értelmezését kovetden a jelen idészak sulyos természeti, gazdasagi, tarsadalmi, politikai,
globalizacids kérdéseit probaltuk a valsag folyamatanak értelmezésébe bevonni. A klimavalsag
ugyanis felszin, amely a természet oldalardl probalja az emberrel megértetni, hogy tevékenysége
sulyosan karositja a természet egészét. Ennek megfeleléen a természet nem segité partnere az
embernek (mint kordbban sok évezreden keresztiil), hanem védekezé mechanizmusaval neheziti az
emberi tevékenységeket. Ez hatraltatja a gazdasagi folyamatokat, neheziti a pénzfolyamatok
gordiilékenységét, ami stilyos esetben valsagperiodusba fordulhat. Amennyiben az egyes folyamatok
egyszerre hoznak kockéazatos feltételt, létrejohet egy olyan valsdg, amely minden teriileten
a csomoponti valsag szintjére keriilhet, €s ami ezen okbdl kovetkezden szupervalsag kialakulasat
eredményezheti.
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ATLAGBEREK ES MINIMALBEREK ELEMZESE AZ EUROPAI UNIO
TAGORSZAGAIBAN, KIEMELVE SZLOVAKIA ESETET

ANALYSIS OF AVERAGE AND MINIMUM WAGES IN THE MEMBER
STATES OF THE EUROPEAN UNION, HIGHLIGHTING THE CASE OF
SLOVAKIA

SUHANYI Ladislav — SUHANYIOVA Alzbeta

Absztrakt

A munkabér a munkaltato altal a munkavallald szamara a munkajaért fizetett pénzdsszeg. A tanulmany célja
megvizsgalni az Eurdpai Unié tagallamai kozotti bérkiilonbségeket, hangsulyt fektetve az atlagbérek és
minimalbérek kutatasara. A kutatas soran felhasznalt masodlagos adatokat az Eurostat adatbazisabol nyertiik.
Az adatfeldolgozas soran a leird €s a matematikai statisztikai modszerek keriiltek alkalmazasra. A kutatas
eredménye arra utal, hogy az egyes Eurdpai Unid tagorszdgai kozott mind az atlagbér, mind a minimalbér
szempontjabdl jelentds bérkiilonbségek vannak, azonban ezek ndévekedésének mértéke eltérd. Ez az atlagbér
kiilonbségeire vonatkozo S80/S20 mutatd vizsgalatakor is megmutatkozott. A minimalbérrdl szo6lo
2022/2041/EU iranyelv rendelkezései fontos 1épést jelenthetnek a unio altal kitizott célok megvaldsitasa felé.

Abstract

Wage is the amount of money paid by an employer to an employee for his work. The aim of the study is to
examine wage differences between the Member States of the European Union, with an emphasis on research
on average wages and minimum wages. The secondary data used in the research were obtained from the
Eurostat database. Descriptive and mathematical statistical methods were applied during the data processing.
The results of the research indicate that there are significant wage differences between the individual Member
States of the European Union in terms of both average wages and minimum wages, but the rate of their increase
is different. This was also reflected in the examination of the S80/S20 indicator relating to the differences in
average wages. The provisions of Directive 2022/2041/EU on minimum wages can be an important step
towards achieving the goals set by the European Union.

Kulcsszavak: munkabér, atlagbér, minimalbér, bérkiilonbségek.
Keywords: wage, average wage, minimum wage, wage differences.

BEVEZETES

Az ember ¢életszinvonalanak ¢és munkakoriilményeinek értékelésekor elkeriilhetetlen
a bérszintekkel kapcsolatos informaciok figyelembevétele. Az el6z6 évek soran szamos orszagban,
kiilondsen a kozép-eurodpai térség orszagaiban ndttek a béregyenldtlenségek, amelyek a tal alacsony
bérekkel egyiittvéve gyakran a gazdasagilag aktiv népesség oldalardl elutasitdsdhoz, elégtelen
kihasznéldsdhoz, munkanélkiiliség ndvekedéshez, ill. kiilfoldon torténd munkavallalashoz vezethet.
A Dbéregyenltlenségek gyakori oka lehet az eltérd iskolai végzettség, az elért képesités,
a korkiilonbség, a munkatapasztalat, a munkaltaté bevonasa a gazdasag ipardgaba, végiil, de nem
utolsosorban a kiilonb6zd nemek is.

A munkabér Stibl (1991) meghatérozisa szerint a munka 4ra, ami a piacgazdasagban
els6sorban a munkakindlat és a munkakereslet kapcsolatatol fligg. A munkabér fogalmahoz
kozvetleniil kapcsolodnak olyan fogalmak, mint példaul a bruttd bér, az atlagbér, a minimalbér,
a nettod bér, stb.

Bajzikova (2004) szerint a bér szamos gazdasagilag objektiv feladatot lat el. E feladatok
ellatasahoz sziikséges, hogy a bér megfeleljen a munkavallalok és csaladtagjaik elvarasainak,
méltanyosnak kell lennie a tobbi munkavéllaloval szemben, érthetd legyen a fiiggdség a teljesitmény
mennyisége ¢€s mindsége, valamint a bérszint kozott. Biztositani kell tovabba azt is, hogy
a munkavallalé nagyobb erdfeszitése és kezdeményezdkészsége a bér Osszegében is megjelenjen.
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A Szlovak Koztarsasag Munka Torvénykonyvének 118. §-a értelmében a munkabér fogalma
alatt pénzbeli vagy nem pénzbeli fizetést (természetbeni bért) kell érteni, amit a munkaltatd nyujt
a munkavallalonak munkajaért. A bérfeltételekrdl a munkaltatd az illetékes szakszervezeti szervvel
kollektiv  szerzddésben, illetve a munkavallaloval munkaszerzédésben dallapodik meg.
A munkavallalé bruttd bérébdl a munkaltatd elényben részesiti a tarsadalombiztositasra, az
egészségbiztositasra, valamint a jovedelemadod-elélegre vonatkozo levonasokat. A bruttdbérbol
torténd levonasok utdn a munkavallalonak nett6 fizetés marad.

A havi atlagos bruttd bér a munkajog szempontjabdl mutatonak tekinthetd, ami kiszamitasa
egy adott iddszak Osszes bruttd bérének szamtani atlagaként torténik. Az atlagbér kiszdmolhato egy
vallalatnal, egy varosban vagy telepiilésen, egy régioban vagy a nemzetgazdasadgban. A havi atlagos
bruttobért lehet nominalbér és redlbér (Suhanyiova 2018).

A nomindlbér az a pénzodsszeg, amit a munkavallalo ténylegesen megkap a munkajaért
cserébe, tehat a munkabér nominalis értéke. Ez fliggetlen annak vésarloértékétdl, nincs korrigélva az
inflacidval, és altalaban egy adott idészakban, példaul havonta, hetente vagy oOranként van
meghatarozva.

A realbér ezzel szemben a kdzgazdasagtan szerint a nominalbér inflacidval kiigazitott szintje.
Azt mutatja meg, hogy a megkeresett pénz mekkora vésarloerét képvisel, azaz a termékeknek és
szolgaltatasoknak az a mennyisége, ami a bérbdl megvasarolhaté. Amennyiben az inflacié nd, de
a nominalbér nem emelkedik hasonlé szinten, akkor az a realbér csokkenéséhez vezet, ami azt jelenti,
hogy a munkavallal6 kevesebb terméket €s szolgaltatast tud megvésarolni ugyanabbdl a pénzbdl.

A szlovédk Munka Torvénykonyvének 119. § (1) bekezdése értelmében minden munkavallald
jogosult legalabb a minimdlbérre. A minimalbér intézetét Szlovakidban a Minimalbérrél szo6ld
663/2007. szamu torvény és késobbi modositasai szabalyozzdk. A minimalbér a kdvetkez6képpen
keriil meghatarozasra (1. sz. tablazat):

- havi (eurd/ho)

- Orankénti (eur6/ora).

1. sz. tablazat: A minimalbér osszege 2024-ben Szlovakiaban.

A munka Minimalbér Minimalbér/honap Minimalbér/ora
nehézségi foka koefficiens euroban euroban
1 1,0 750 4,310
2 1,2 866 4,977
3 1,4 982 5,644
4 1,6 1 098 6,310
5 1,8 1214 6,977
6 2,0 1330 7,644

Forras: A Szlovak Koztarsasag Munkaiigyi, Szocialis és Csaladiigyi Minisztériumanak
372. szamu kozleménye

A minimalbér megallapitdsinak moddja Szlovékiadban olyan elven mikddik, hogy
a munkaltatok és a munkavallalok képviseldi minden év julius 15-ig megallapodnak a jovo évre
vonatkoz6 havi minimalbér 6sszegében. Amennyiben az emlitett felek nem allapodnak meg ennek
Osszegében (igy volt ez a 2023-as évben is), akkor a Gazdasagi és Szocialis Tanacs augusztus 31-ig
ezt Ujra targyalja. A tandcsnak lehetdsége van haromoldalti megallapodast kotni. Ha ezen hataridoig
sem sziiletik kozottiik megallapodas, akkor a kovetkezd naptari évre vonatkoz6 havi minimalbérének
Osszege a Statisztikai Hivatal altal kozzétett két évvel ezeldtti atlagos havi nominéalbér 57 %-anak
megfeleld Osszeg lesz. A 2024-évi havi 750 eurdés minimalbér azokat a dolgozokat illeti, akik teljes
munkaiddben dolgoznak és a munkajuk az elsé nehézségi fokba sorolhato.

A jelen kutatas célja megvizsgalni és értékelni az EU tagorszagai kozotti bérkiilonbségeket,
atlagbérek ¢és a minimalbérek szempontjabdl. Ezzel igazolasra keriilhet az a feltételezés, hogy
a bérkiilonbség egyik meghatarozdja lehet az dllampolgarok eltérd életmindségének.
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1. AZ ATLAGOS NOMINALBEREK ALAKULASA

Altalaban ismert az a tény, hogy az atlagbér egyik leginkabb nyomon kovetett statisztikai
mutaté a gazdasdgokban. Az atlagbér két szinten kovethetd nyomon a gazdasdgokban, mégpedig
nominalbérként vagy realbérként.

Az étlag éltaldban egy adott valtozd 0sszes mért értékének fliggvényeként hatdrozhatdé meg.
Tobb atlag is 1étezik, nevezetesen aritmetikai, geometriai, masodfoku, harmonikus és kronolégiai.
A gyakorlatban a szamtani atlagszdmolds a leggyakoribb, a medidnnal és a modussal egyiitt
a leggyakrabban alkalmazott atlagértékek kozé tartozik. A szdmtani atlag az xi, X», ... Xa karakter
Osszértékének és szamanak az ardnya, vagyis az n statisztikai halmaz tartoméanya. Csak akkor
hasznalhato, ha a metrikus adatskalat hasznaljak, és ha az eloszlas megkozelitdleg szimmetrikus
(Pacakova 2009).

2. sz. tablazat: A teljes munkaiddben foglalkoztatott munkavallalokra juto atlagos éves
nominalbérek az Eurdpai Unio tagorszagaiban (euroban)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Ausztria 40083 = 41031 41991 42991 43717 44828 45930 46669 48347 @ 50849
Belgium 43289 43736 43935 44769 45054 46124 @ 47271 @ 46063 48877 52466
Bulgaria 5704 6 025 6374 6 767 7418 8127 8677 9322 10 345 11 850
Ciprus 21594 20947 20699 20759 21124 21395 22066 21769 22899 23129
Csehorszag 12312 11 965 12 435 13 062 14 427 15 987 17 130 16 826 18193 20434
Dania 54538 | 56015 57017 57630 58736 59434 60208 61384 63304 65666
Esztorszdg 12 382 13 112 13 639 14 540 15 543 17 086 18 437 19237 21131 22933
Finnorszag 39313 39831 40341 40732 41033 41845 42941 43247 44848 46238
Franciaorszag 35991 36287 @ 36761 37194 38094 38650 39385 37848 39868 41962
Gérogorszag 17 358 16 881 16 847 16 388 16 525 15 800 15 829 15 738 16 057 16 661
Horvatorszag 14 472 13 619 13 809 14 128 14 312 15013 15113 15 136 16 038 17 818
frorszdg 41690 41987 42323 43209 44406 = 45857 @ 47580 @ 48890 50172 51 869
Lengyelorszag 10 569 10 842 11 096 11 146 12 086 13 071 14 047 14 327 14 574 16 169
Lettorszag 10 317 11 207 12 059 12 981 13 899 14 883 16 024 16 686 18039 20268
Litvania 9 811 10 225 10 786 11 453 12 548 13 501 18 352 19496 21758 24284
Luxemburg 59332 60639 61396 62037 64316 65570 66702 67748 71548 75409
Magyarorszag 9920 9554 9653 9 764 10 890 11 438 12 130 11 808 12 716 13 705
Malta 21316 21764 23013 24074 24672 26558 27582 27046 28065 29088
Németorszag 36912 37798 39002 39872 40913 42105 43506 43116 44416 @ 46271
Olaszorszag 27937 28122 28469 28701 28790 29240 29623 28275 29996 31459
Portugalia 16 625 16 369 16 500 16 692 17 050 17 509 18 383 18 628 19312 20483
Romania 6402 6812 7051 8016 8 986 11 337 12 437 12 681 13 245 14 064
Spanyolorszadg 26619 26595 26994 26877 26955 27228 27879 27743 29155 30267
Svédorszag 45127 43883 43750 44192 44426 42875 42932 44084 47026 @ 46453
Szlovakia 11 695 11 928 12 390 12 741 13 299 13 986 14 859 15343 16 230 17 359
Szlovénia 21684 22046 22406 23138 24027 24821 25933 26728 28814 30409
EU-27 dtlag 28919 29193 29685 30157 | 30849 31514 32516 32278 33627 35329

Forras: Sajat feldolgozas az Eurostat adatainak felhasznalasaval, 2024a
* piros szinnel jelolve az EU dtlag alatti értékek, zold szinnel az EU dtlag feletti értékek

A 2. sz. tablazat az Eurdpai Unid orszagaiban teljes munkaidében foglalkoztatottak atlagos
éves nominalbérét mutatja euréra atszamitva (az Europai Unid Statisztikai Hivatala az EMU-n kiviili
orszagok nemzeti valutdit atvaltasi arfolyamon szdmolja &t eurdra). Adatforrasként az Eurostat
adatbazisaban 1évé adatokat hasznaltuk, tiz évre visszamendleg (a publikalt adatok jelenlegi
elérhetdsége 2022-ig van). A 2. szdmu tablazat utols6 sora az Eurdpai Unio jelenleg aktiv tagsaggal
rendelkezd 27 orszaganak atlagbérét mutatja. Piros hattérrel azon tagallamok éves atlagbére van
megjeldlve, amelyek az EU-atlagnal alacsonyabbak, zold hattérrel azon tagallamok éves atlagbére
lathato, amelyek az EU-atlagnal magasabbak. Az eredmények alapjan elmondhat6, hogy tiz év alatt
az atlagos éves nominalbérek 0sszege az Osszes vizsgalt orszagban ndvekedést mutatnak. A kozolt
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eredmény pozitivnak tlinik, de figyelembe kell venni a nominalbér-mutatd hasznalatdbol adodo
korlatokat, amelyek a realbér-mutatotdl eltéréen nem feltétleniil tiikrozik a tényleges értéket
a lakossag szamara (vagyis a javak mennyiségét, amelyet adott arszint mellett megengedhet magéanak
az ember). A fentiek alapjan elmondhatd, hogy az atlagos nominalbérek pozitivan értékelt
novekedése onmagaban nem jelenti azt, hogy az adott orszag lakossaganak életmindségét pozitivan
befolydsolja. A nomindlbér nagyon fontos eldjelzének tekinthetd, amit célszerli azonban
Osszefiiggésbe hozni a fogyasztdi kosar arszintjének valtozasaval (inflacios/deflacios tényezd).

Sulyosnak tekinthetd az a megallapitas, hogy az elmult tiz évben a tagorszdgok csaknem
kétharmada nem érte el az unids atlagot. Itt 17 orszagrdl van szo, amelyek koziil Bulgaria
a legrosszabb helyezést éri el, ezt koveti Magyarorszag ¢s Romdania. Gorogorszag és Lengyelorszag
jelenleg hatulrdél a negyedik és az 6tddik helyen all. Ebben a nem hizelgd rangsorban Szlovakia
a végétdl szamitva a hatodik helyet foglalja el. Szintén érdekes Osszehasonlitani Szlovakiat
a kozvetlen szomszédos orszagokkal, akik egyben a Visegradi Négyek (V4) csoportjat is alkotjak. Az
alabbi 1. szdmu dbra a V4 orszagok atlagbéreinek alakuldsat és az Eurdpai Unids atlagot hasonlitja
Ossze.

1. sz. abra: Teljes munkaidében alkalmazasban allok éves atlagbére a V4 orszagokban,
osszehasonlitva az EU atlaggal (euroban)

Forras: Sajat feldolgozas az Eurostat adatainak felhasznalasaval, 2024a

Az alabbi rész az unids tagorszagokon beliili jovedelmek kiilonbségeire 6sszpontosit. Itt olyan
mutatd kerlil ismertetésre, amely a vizsgalt idészak sordn a legjobban keres6k 20 %-anak és
a legkevesebbet keres6k 20 %-anak aranyat jeleniti meg (3. sz. tablazat) az egyes tagorszagokban.
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3. sz. tablazat: Egyenlotlenség a jovedelemeloszlasban - a jovedelemrészesedés kvintilis
hanyadosanak S80/S20 mutatodja

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Ausztria 412 416 | 412 | 419 | 444 4] 42 416 408 426
Belgium 39 394 391 395 401 392 3,65 362 347 35 335
Bulgdria 7 76 756 88 901 837 874 851 7182 767 75l
Ciprus 488 541 527 A8 452 423 455 427 414 42
Csehorszdg 357 37 369 368 353 335 333 335 354 35 3,46
Dania 417 418 | 427 422 438 433 419 42 417 422 3,99
Esztorszag 504 7,09 666 57 545 495 502 492 503 509 526
Finnorszég 359 367 363 368 364 378 38 383 366 384 388
Franciaorszag 45 419 422 427 434 425 431 465 472 49
Gorogorszag 746 729 735 741 673 607 559 568 638 558 568
Hollandia 367 391 4 412 42 428 411 44 406 4]
Horvdtorszdg 544 517 521 5 5 494 468 442 462 433 459
[rorszag 483 499 | 458 456 476 432 405 406 379 4,03
Lengyelorszdg 515 521 523 505 478 443 452 418 415 406
Lettorszdg 699 692 693 623 629 668 612 606 634 616 611
Litvénia 661 656 852 765 7178 T4l 662 617 623 633
Luxemburg 464 449 435 459 457 52 544 507 459 455
Magyarorszig 459 465 457 452 442 459 451 419 439 406
Malta 428 4,18 423 429 425 441 426 479 517 479
Németorszig 48 537 504 473 462 526 489 499 508 445 446
Olaszorszdg 638 629 632 685 634 655 635 597 604 571
Portugdlia 633 663 635 602 58 522 514 499 565 501
Romdnia 74 785 879 803 7,04 805 78 721 78 656 65
Spanyolorsziag 6,76 741 7,63 725 718 646 635 599 645 581 564
Svédorszag 4,12 431 425 434 44 431 452 43 425 447 479
Szlovdkia 381 425 378 39 372 318 352 316 33 33 3,64
Szlovénia 357 372 359 354 341 332 334 328 32 321 325
EU 27 533 552 552 545 528 529 517 507 518 488

Forras: Sajat feldolgozas az Eurostat adatainak felhasznalasaval, 2024b
* piros szinnel jelolve az EU dtlagtol rosszabb értékek, zold szinnel az EU atlagtol jobb értékek

A kvintilis az egyik tagja a kvantiliseknek. A kvantilis valos szamérték, amely az X statisztikai
jellemzd novekvd sorrenddl értékeinek sorozatat X1, X2), ... X@m) egyenlden tobb (szimbolikusan a)
részre osztja. Attol fiiggden, hogy hany részre (o) osztjak a sokasdgot, ezen részegységek szamabol
szarmazik a neviik is. A kvintilis a sokasagot 5 egyenld részre osztja (Pacakova 2009).

A 3. szamu tablazatban lathatd S80/S20 mutatd az egyes orszadgban legjobban keres6k 20 %-
anak ¢s legkevesebbet keres6k 20 %-anak Osszjovedelmét veti 0ssze. A jovedelemkiilonbségek
minimalizéldsa szempontjabdl pozitivumként kell tekinteni azokra az aranymutatokra, amelyek
a lehet6 legalacsonyabb értékeket mutatjak. A megfigyelt tiz évben hosszutavon legrosszabb értéket
ért el Bulgaria, Romania, Litvania, Lettorszag, Spanyolorszdg, Olaszorszag, Gordgorszag &s
Portugalia. A gyakorlatban ez azt jelenti, hogy legnagyobb a bérkiilonbség ezekben az orszdgokban,
ami kihatéssal lehet a lakossag életmindségére is — a legkevesebb 0Osszjovedelmii lakossag és
a legmagasabb 0Osszjovedelmii lakossag esetében a megéllapitott hanyad az életszinvonalra és
¢letmindségre valo negativ hatést jelzi.

2. A MINIMALBEREK ALAKULASA

Az embernek tudnia kell a munkaviszonyba 1épéskor, mennyi lesz az elvégzett munkéjanak
minimdlis értéke (Eures 2024). A minimdlbér a lehetd legalacsonyabb bér, amelyet a teljes
munkaiddben alkalmazasban allonak kell kifizetni munkajaért (Europai Unié Tanacsa 2022b).
A 4.sz. tablazatban bemutatdsra keriil a minimdlbérek alakuldsa azokban a tagallamokban,
amelyekben az elmult tizenkét év alatt a minimalbérek nemzeti szinten voltak megszabva.
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4. sz. tablazat: A minimalbérek alakulasa az EU tagallamaiban (eurdban)

Kiilonbségek a 2013-as
és 2024-es évek kozott

abszolit relativ

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 ,
euroban  %-ban

1 Luxemburg 1874 1921 1923 1923| 1999 1999 2090 2142 2202 2257 2387 2571 +697 437,20
2 rorszag 1462 1462 1462 1546 1563 1614 1656 1656 1724 1775 1910 2146 +684 446,79
3 |Hollandia 1469 1486 1502 1525 15520 1578 1616 1654 1685 1725 1934 2070 §&, +601  +40,91
4 |Németorszag - - 1444 1444 1506 1506 1561 1544 1585 1634 1997 2054 g +2054 +100,00
5 Belgium 1502 1502/ 1502 1502 1532 1563 1594 1594 1626 1658 1955 1994 +492 432,76
6 Franciaorszag = 1430 1445 1458 1467 1480 1498 1521 1539 1555 1603 1709 1767 +337  +23,57
7 | Spanyolorszag = 7531 753 757 764 826 859 1050 1108 1108 1126 1167 1323 +570 475,70
8 |Szlovénia 784 789 791 791 805 843 887 941 1024 1074 1203 1254 +470 459,95
9 Ciprus - - - - - - - - - - 940 1000 ., +1000, +100,00
10 Lengyelorszdg 393 404 410 434 453 503 523 611 614 655 746 978 § +585 +148,85
11 Portugélia 566, 566 589 618 650 677 700 741 776 823 887 957 .3 +391 469,08
12 Malta 703 718 720 728 736 748 762 777 785 792 835 925 < +222, 431,58
13 Litvéania 290, 290/ 300 350 380 400 555 607 642 730 840 924 +634 +218,62
14 | Gorogorszag 684 684 684 684 684 684 684 758 758 774 832 910 +226  +33,04
15 Horvatorszag 372 396 396, 408 433 462 506 546/ 563 624 700 840 +468 +125,81
16 Esztorszag 320 355 390 430 470 500 540 584 584 654 725 820 +500 +156,25
17 |Csehorszag 318 310 332 366 407 478 519 575/ 579 652 717 764 5. +446, +140,25
18 |Szlovakia 338 352 380 405 435 480 520 580 623 646 700 750 § +412 +121,89
19 |Lettorszag 287 320 360 370 380 430, 430 430, 500 500 620 700 E +413 +143,90
20 Magyarorszag 335| 342 333 351 412 445 464 487 442 542 579 697 © +362 +108,06
21 Romania 158/ 190 218 232) 275 408 446 466 458 515 606 663 +505 +319,62
22 Bulgaria 159 174 184 215 235 261 286 312 332 332 399 477 +318 +200,00

Forras: Sajat feldolgozas az Eurostat adatainak felhasznadlasaval, 2024c

Az eurdzénan kiviili tagallamokban (Bulgaria, Csehorszadg, Horvatorszag, Magyarorszag,
Lengyelorszag, Roménia) a nemzeti valutdban kifejezett minimalbér dsszege a folyd év elsd napjan
ismertetett arfolyamon keriilt 4tszdmoldsra eurdra. A tablazatban bemutatott adatokat az Eurostat
adatbazisabol meritettiik. Elmondhatd, hogy a minimalbér 6t allamban nincs megszabva orszagos
szinten - ezek a kovetkezd allamok: Dania, Norvégia, Ausztria, Finnorszag, Svédorszag.

Magas minimalbérnek tekintheté az 1 500 eurdt meghaladd Osszeg. A 4. tdblazatban
feltiintetettek alapjan elmondhato, hogy ilyen magas 6sszegli minimalbér csak hat allam esetében
van. Nyolc 4llamban a minimalbér kézepes magassagu (900-1 500 eur6 kozotti), nyolc allamban
pedig alacsony (900 eurd alatti) Osszegli. A tablazat adatai azt mutatjak, hogy Németorszagban és
Cipruson a vizsgalt idészak elsd évétdl szamitva nem volt érvényben minimalbér. Németorszagban
csak 2015-ben lett bevezetve, ennek ellenére a legmagasabb minimalbérrel rendelkez6 orszagok kdzé
sorolhatd. A huszonkét orszdg rangsoraban 2024-ben Németorszag a dicséretes negyedik helyet
foglalja el. Ciprus csak tavaly, 2023-ban vezette be a minimalbér intézményét, 940 eurd dsszegben,
amit a 2024-es évben 1 000 eurdéra emelt. Jelenleg a rangsorban a kdzépmezonybe helyezkedik el.
A vizsgalt tizenkét év alatt az emlitett két orszagon kiviil legnagyobb abszolut értékii ndovekedést
Luxemburg (697 euré ndvekedés), frorszag (684 euronovekedés) és Litvania (634 eurés novekedés)
ért el. A legkisebb novekedés Malta esetében lathatd, ami minddssze 222 eurd.

A kutatds soran kideriilt, hogy az elmult tizenkét év alatt relativ értékben kifejezve
a minimalbér legnagyobb mértékben Romanidban emelkedett, annak ellenére, hogy az utolso eldtti
helyen 4ll. Ez 319,62 %-0s novekedést jelentett. Litvania esetében a ndovekedés 218,62 %-os,
Bulgériaban pedig 200 %-0s. Ezzel ellenben, szazalékban kifejezve Franciaorszdg mutatja
a legkisebb novekedést, ami 23,57 %.

A legnagyobb éves novekedés Németorszagban figyelhetd meg 2023-ban, amikor
a minimalbér 2022-es évhez képest 363 eurdval ndvekedett, masodik helyen all Belgium, aki 2023-
ban 297 eurds novekedés ért el az el6z6 évvel szemben, frorszagban 2024-ben 236 eurds novekedés
volt 2023-hoz képest.

A minimalbérek alakuldsdnak megfigyelése soran kideriilt, hogy tizenkét év alatt
a minimalbér abszolut vagy relativ értékben kifejezve ndtt minden adatszolgdltatd allamban.
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Erdekességként megemlithetjiik azt, hogy négy orszagban volt olyan év, amikor az évkozi valtozas
mértéke negativ volt: Németorszagban 2020-ban 17 eurdval csokkent a minimalbér 2019-hez képest,
Csehorszagban 2014-ben 8 eurdval csokkent 2013-hoz képest, Magyarorszagon 2015-ben 9 eurdval
csokkent 2014-hez képest, Roménidban 2021-ben 8 eurdval csdkkent 2020-hoz képest. Fontosnak
tartjuk tovabbd Osszehasonlitani Szlovakidban 1évé minimalbért a kozvetleniil szomszédos
orszagokkal, amelyek egyben a Visegradi csoportot is alkotjdk. A 2. sz. dbra a minimdalbérek
alakulasanak 6sszehasonlitdsat mutatja a V4 orszagokban.

2. sz. abra: Minimalbérek a V4-es orszagokban (eurdban)

Forras: Sajat feldolgozas az Eurostat adatainak felhasznadlasaval, 2024c

A vizsgalt 12 éves idOszak alatt a Lengyelorszagban regisztraljak a legjelentésebb novekedést
a V4-es orszagok koziil, ahol a minimélbér 148,65 %-kal (585 eurdval) nétt. A legszerényebb
novekedés Magyarorszagon figyelhetd meg, annak ellenére, hogy a minimalbér 108,06 %-kal (362
eurdval) emelkedett a vizsgalt iddszak alatt.

Lengyelorszagban a legjelentdsebb ndvekedés 2024-ben tortént, 2023-hoz képest 232 euro
Osszeggel, azaz 746 eurdrdl 978 eurdra nétt. Csehorszag és Szlovékia a vizsgalt idészakban kozel
azonos szinten mozgott, de mégiscsak 2021-ig Szlovakidban valamivel magasabb volt a minimalbér
Csehorszagéhoz képest. A fordulopont 2022-ben kovetkezett be, amikor Csehorszag megeldzte
Szlovékiat. Jelenleg minddssze 14 eur6 a kiilonbség a cseh €s szlovak minimalbér kozott. 2024-ben
Szlovékia a harmadik helyen van a négy orszaggal Osszevetve. Legjelentdsebb kiilonbség az elsd
helyen all6 Lengyelorszag és negyedik helyen 4ll6 Magyarorszag minimalbére kozott figyelhetd meg,
a kiilonbség 281 eurd.

A fentiekre tekintettel elmondhato, hogy a vizsgalt idészak elején a minimalbér mind a négy
allamban minimalisan valtozott. A minimalbérek par éves mérsékelt fejlddése utan a vilagot valsag
razta meg, mégpedig a Covid-19 vildgjarvany kirobbanasa kovetkeztében. Emiatt Szlovakia
kivételével a V4 orszagokban stagnalas allt be, Magyarorszdgon 2021-ben még csokkent is
a minimalbér 35 eurdval. A vilagjarvanyt kovetd években a minimalbér-fejlodési gérbe meredekebb
emelkedése figyelheté meg, kiilondsképpen Lengyelorszag és Magyarorszag esetében.
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OSSZEGZES

A vizsgalat eredményei egyértelmiien azt mutatjak, hogy az Eurdpai Uni6 tagorszagai kozott
jelentds a bérkiilonbség, ami kihatassal lehet ezen orszdgok allampolgarainak életmindségére is,
hiszen az életmindség meghatdrozasanal a gazdasagi-pénziigyi teriilet egyik tényezd az ot kozil.
(jellemezve szubjektiv €s objektiv paraméterekkel).

Elmondhat6, hogy az Eurdpai Unid tagorszagai kozott 1ényegesen eltérdek az atlagbérek is.
Ezt az allitast igazolja az a tény is, hogy a vizsgalt iddszak utols6 évében a legmagasabb éves
atlagkereset Luxemburgban volt (75 409 eurd 6sszegben), a legalacsonyabb pedig Bulgariaban (csak
11 850 euro6 dsszegben). Itt meg kell jegyezni, hogy a megfigyelés soran ezek az extrém értékek nem
egyediilalloak. Tobb allam atlagbérének 0sszege megkozeliti a fent emlitett minimum és maximum
Osszeget. Az egyes orszagok pozicidja a vizsgalt idészakban azonban stabil, mivel az atlagbérek
nagysaga szerinti sorrend nem valtozott. Nagyon negativnak tekinthetd az a megallapitas, hogy
a tagorszagok kozel kétharmadaban (17) alacsonyabb az 4tlagbér, mint az unids atlag.
Bérkiilonbségek nemcsak az egyes orszagok kozott figyelhetd meg, hanem az egyes orszagokon beliil
is. Ezt az allitast a kvintilis S80/S20 mutatoja is igazolja, e szerint ismét Bulgéria van a legrosszabb
helyzetben.

Minimalbér az Eurépai Uni6 27 tagédllama koziil 22 tagallamban keriil meghatarozasra.
A minimalbérek nagysdganak rangsoraban Szlovéakia 2024-ben a tizennyolcadik helyen all, ami azt
jelenti, hogy a 22 tagorszdg koziil a minimalbér itt az 6tddik legalacsonyabb. Szlovakidban
a minimalbér elszor 2000-ben keriilt meghatarozasra, és feladata, hogy a lakossadg szamara biztositja
a minimalis standardot és az életmindség alapszintjének ndvekedését. A ,,magas” minimalbérrel
rendelkezd orszagok csoportjaba tartozo Osszes orszadg az Eurdpai Unid kezdeti idszakaban 1épett
az uniéba (5 allam 1958-ban és egy allam, [rorszag 1973-ban). Az "alacsony" minimalbéres
csoporthoz tartozo nyolc orszadg csak 2004-ben ¢és ezt kovetden csatlakozott az unidhoz. Ezek az
orszagok husz év tagsdg utan is tobbszorosen alacsonyabb szintli minimalbérrel rendelkeznek, mint
a ,,magas” minimalbérrel rendelkezd orszagok. Misudik (2024) szerint Szlovakidban jelenleg
koriilbeliil 140 ezren kapnak munkdjukért minimalbért. A kutatasunk alapjdn elmondhato, hogy
2024-ben jelentdsen ndttek az eurdpai minimalbérek. Az orszagok jobban figyelembe vették az
inflacidt, és érvényesiilni latszik az 0j eurdpai iranyelv hatasa is.

A minimalbérek teriiletén felmeriild hianyossagok kikiiszobolésére az Eurdpai Parlament
2022 6szén iranyelvet fogadott el, ami szerint a tagdllamok kdotelesek megfeleld minimalbért
bevezetni. Ezt a dokumentumot ugyanazon év oktoberében az Eurdpai Unid Tandcsa is megerdsitette.
Az iranyelv célja, hogy az eurdpai munkavallalok szdméra megteremtse a tisztességes munka- ¢€s
¢letkoriilmények javitasat. A megfeleldé minimalbérek a nemzeti gazdasagi és szocialis feltételek
mellett biztositjdk a munkavallaldo ¢és csaladja sziikségleteinek kielégitését, Osztonzik
a foglalkoztatashoz jutast és a munkakeresést is. A minimalbérek altal nytjtott védelem és az e téren
fennallo kiilonbségek kezelése hozzajarul a bérek felzarkoztatdsahoz, az unié munkaerdpiacanak
méltanyosabba tételéhez, €s a szocidlis egyenlétlenségek csokkentéséhez. Az irdnyelv tiszteletben
tartja a tagallamok eltéré nemzeti hagyomanyait; azt, hogy a minimalbérbdl fakad6 védelem egyes
orszagokban jogszabalyi alapon nyugszik, mas orszagokban pedig kollektiv szerz6déseken alapul.
Ezen tulmenden az intézkedés egyéb eldnydkkel is jar, mint példaul az életmindség javuldsa,
a szegénység csokkentése, a termelékenység novelése stb. Az Eurdpai tagillamoknak 2024
decemberéig az iranyelvek rendelkezéseit be kell épiteni sajat nemzeti jogszabalyaba (az Eurdpai
Uni6 Tanacsa 2022a).

A bérkiilonbségek kihatassal vannak egy allamon beliil, de kiilonb6zd iparagakban dolgozd
allampolgarok életmindségére is. Példaként felhozhatd Szloviakia esete, ahol 2023-ban a pénziigy ¢és
biztositas teriiletén dolgozok havi atlagbére (2 428 euro) és a vendéglatasban dolgozok havi atlagbére
(835 eurd) kozott oridsi a kiilonbség (Statisztikai Hivatal SR 2024). Ugyszintén emlitésre mélto az,
hogy a ndknek ¢és a férfiaknak joguk van azonos munkakdor betdltésér, azonos értékii munkara egyenld
bérezéssel, de a gyakorlatban mégis jelentds kiilonbség figyelhetd meg koztik. A nemek kozotti
bérszakadék az Eurdpai Unidban megkdzelitbleg 12 %-ot tesz ki, a nék hatrdnyara. Szlovakia
esetében ez 18,8 %. Az Eurdpai Bizottsdg 2020 marciusédban politikai prioritdsaként jelolte meg
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crer

kozotti évekre vonatkozdan (Eurdpai Bizottsag 2023). A javadalmazas atlathatosagarol szolo iranyelv
2023. junius 6-an lépett hatalyba. Ebben a bekezdésben emlitett bérkiilonbségek kutatisa alkotja
e tanulmany szerzdéinek tovabbi érdeklddését és kutatasi teriiletét.
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THE IMPACT OF DIGITAL TRANSFORMATION ON BUSINESS
MANAGEMENT IN TURKISH ORGANIZATIONS

BARISCIL Ahmet - YAVUZASLAN Abdulkerim

Abstract

The purpose of this article is to show how the digital transition took place and is taking place in the Turkish
economy, where larger companies already took serious steps in the 2010s in the field of distribution of cloud-
based services and big data analysis, while in the early 2020s, artificial intelligence was already
enthusiastically used by them.

The business practices of Turkish companies are presented with the help of academic analytical writings, case
studies and the companies' websites. The research points out that, in order to increase efficiency and profits,
as well as expand the market, Turkish companies perform almost world-class work, despite the fact that
Internet penetration and the development of infrastructure lags behind Western standards. The reason for this
can be found in the fact that Turkish companies can spend less on innovations than their European competitors.
At the same time, it is clear that digital transformation increases competitiveness and offers new opportunities
for the future of the Turkish economy.

Keywords: Turkey, Digital Economy, Business, Management

INTRODUCTION

Digital transformation means the broad integration of digital technologies into business
processes, structures and strategies, which fundamentally changes how businesses operate and create
value. This transformation involves not only the use of technology, but also companies reassessing
and redesigning their business models, workflows and customer relationships to increase efficiency,
flexibility and competitiveness. The digital transition is essential for all businesses, including Turkish
companies, as they must remain successful in a global economic system and an increasingly
internationalized market. Digitization makes companies resilient in the aforementioned environment
and enables them to continuously renew themselves. Innovation can be a challenge at first, but at the
same time, during long-term work, these are integrated into corporate methodology as good practice.
Continuous technical and technological renewal can contribute to companies conquering new markets
and reaching new customers.

In the first half of the 2020s, several global trends can be mentioned as examples of the digital
and technological transition. The use of artificial intelligence is spreading all over the world, from
industrial design to service sectors. In addition to the revolutionary expansion of artificial
intelligence, the proliferation of cloud-based data storage and related business solutions is also
striking. In addition to these, the role of big data analysis in the practice of the global capitalist
companies is becoming more and more important. There are numerous international examples like
Amazon, Tesla or GE, and the leading large Turkish companies are also taking advantage of the
opportunities provided by new technologies. Turkcell, the Turkish infocommunications giant with
the largest market share, uses Al and cloud-based technologies to analyze customer data and automate
customer service processes, improving service quality and efficiency. Ziraat Bankasi, which
advanced from a network of savings cooperatives to become one of the largest commercial banks,
developed its mobile application using similar methods, but also managed to speed up financial
transactions. Arcelik, the leading Turkish manufacturer of ultra-modern household appliances, likes
to use artificial intelligence when designing its products.

The aim of the present article is to examine how digital transformation affects business
management practices in organizations in Turkey. The study seeks to explore how the integration of
digital technologies is transforming management strategies, business processes and decision-making
processes in Turkey
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1. OVERVIEW OF DIGITAL TRANSFORMATION IN TURKEY

Turkey's internet penetration rate -according to Simon Kemp’s global digital survey- reached
83.4% in 2023, which on the one hand represents an increase of 0.6%, and on the other hand places
the country somewhat behind the world leaders in international rankings. This value therefore shows
that just over four-fifths of the Turkish population and consumers regularly use the Internet in this
way, that is the number of people who are able to fit into the digital commercial practice both
financially and in terms of knowledge. (Kemp, 2023) The survey by Turkey-based TURSTAT paints
a much more favorable picture of Turkish families' internet access and internet habits. According to
this data, in 2022, 94.1% of Turkish households had a device for accessing the World Wide Web,
which means an increase of 2.1% compared to the previous year. According to this source, 89.1% of
Turkish men and 80.9% of women surf the Internet regularly. (Kahveci, 2023)

Although Turkey thus lags somewhat behind the developed West, Turkish businesses,
including the largest groups, started preparing and practicing the digital transition at the same time.
One of the best examples is one of the country's largest corporate conglomerates, Koc Holding, which
started this work in 2016. KocDigital, which already existed within the group, then created KocSistem
in cooperation with the Boston Hedge Funds Consulting Group and is focused on advanced analytics.
Koc Holding did not get stuck at the level of reorganizing the group's commercial practice in
accordance with the challenges of the new age, but quickly started training employees. An
organization called Koc Digital Academy was created, the purpose of which is to train employees in
the field of data analysis for business purposes (Kanat Dogan, 2023).

After the business sector, the Turkish government also tried to embrace the issue of the digital
transition, which it connected with territorial development projects covering the provinces of Istanbul,
Kocaeli and Izmir. Thanks to this, an Industry and Technology Strategy Plan was created for 2023.
Good practices such as Turkish Technology Team Foundation and Teknofest were also launched on
central initiative. (Kanat Dogan, 2023) The most recent Teknofest was held in October 2024 in the
southern Turkish metropolis of Adana.

Although a serious digitization process was already observed among large companies in
Turkey in the mid-2010s, in the case of small and medium-sized companies, digital strategy creation
will only become typical in the early 2020s. However, a European-level survey in 2020 also showed
that, in the case of Turkish companies in this segment, the interest in the topic far exceeded the EU
average. While only 21% of EU companies had a developed digital transition plan, this ratio was
already 49% in Turkey. And when asked whether a digital transition is or will be necessary for the
company, 90% of Turkish entrepreneurs answered yes, while in Europe this number was only 76%.
(Incekara et al., 2023)

Despite a lower level of internet usage than in the West, by the early 2020s, Turkey had a
historic advantage in the corporate use of digital tools. The most striking difference between Turkey
and the EU member states is in terms of smart devices. While 53% of Turkish businesses use smart
sensors, displays or touch screens in some work process, only 21% of the companies in the EU can
state the same. In the field of robotics, the difference is more than double, since 12% of Turkish
factories already have such equipment, while in the EU only every 20th factory has it. The difference
is almost the same in favor of Turkish companies if one considers the field of big data analytics. 19%
of Turkish companies take advantage of this opportunity, while only one in ten Western companies
do so. Of course, there are also areas where the difference is not significant. In cloud-based data
storage and management, 43% of EU companies and 46% of Turkish companies can be classified as
active users (Incekara et al., 2023).

In the 2020s, there are still certain obstacles that prevent the rapid implementation of the
digital transition in Turkish business life. More than a third of Turkish small and medium-sized
enterprises complain about the lack of financial resources, and the situation seems to be much worse
here than in the European Union, where the same issue was mentioned by only 23% of the
respondents. Slightly more people in Turkey than in the EU commented negatively on the lack of
adequate infrastructure and high-speed internet (Incekara et al., 2023). Of course, there are statistical
indicators in which Turkish companies lag far behind Western ones. According to some surveys, only

ISSN 3004-2615 23



TUDOMANYOS MOZAIK / SCIENTIFIC MOSAIC Vol. 1 (2024), No. 2

9% of Turkish companies employ a separate info-communications specialist, while only 10% of cases
are able to place orders in a digital environment (Sinanoglu, 2021).

Although the leading companies of Turkish economic life can be characterized by a more
serious use of digital tools than their Western counterparts, despite the lower Internet usage habits,
the other extreme also exists. The lower segment of Turkish business is completely cut off from the
world of the Internet and the digital transition. A 2021 survey showed that a quarter of Turkish small
and medium enterprises do not even have a website (Sinanoglu, 2021).

For the Turkish government and public sector, integrating digital transformation into the
industrial sector is a key aspect of the development framework, which focuses on value-added
production. The 2023 Industrial and Technological Strategy, which serves as the precise
implementation plan for the National Technology Initiative, identifies digital transformation as one
of its five pillars. Technological developments are creating significant disruptions in different
economic and social areas and present both opportunities and challenges for nations. The National
Technology Initiative strategically aims to exploit these emerging opportunities to the fullest extent.
Specific strategies and action plans are being developed to this end, including the Digital Agenda for
Industry, which is currently being finalised for formal publication by the Ministry of Industry and
Technology (Costu, 2022).

The half-hearted Turkish digital transition is taking place in a slowly improving social
environment, where the government mostly recognized the need for economic support in this
direction during and after the COVID-19 epidemic. It can still be said that Turkey spends a small
proportion of its budget on research and development. While Israel uses 4.95% of its GDP and South
Korea 4.81% for this purpose, in the case of Turkey it is only 1.03%. At the same time, it is worth
underlining that, as a result of the pandemic, there was a nearly 10% increase in this field between
2019 and 2020 (Izmen et al. 2021).

Regarding the online public services index, Turkey is in the middle of the developed world.
The value of 0.86 in 2021 is, on the one hand, a significant improvement compared to the times before
the epidemic, and on the other hand, it means that this range of Turkish government services is ahead
of developed countries that are at the forefront of digitalization, such as Italy, Ireland or even Israel
(Izmen et al., 2021).

In order to remedy the uneven development, the Turkish government started implementing
pilot programs. Their aim is to develop an organic digitization model in the Turkish economic
environment. In 2022, demonstration plants were opened in eight cities, namely Ankara, Bursa,
Gaziantep, Izmir, Kayseri, Konya, Mersin and Adana, on the model of which the Ankara cabinet
wants to transform Turkish industrial practice. The long-term goal of the Turkish leadership is to
connect these enterprises to the global networks of the fourth industrial revolution, in which the World
Economic Forum also supports the Asia Minor country (Costu, 2022).

2. IMPACT ON BUSINESS MANAGEMENT PRACTICES

In Turkey, examples of large companies using digital tools to optimize their performance can
now be found in all areas of the economy. At one of the Swiss-owned giants of the trade sector,
corporate operations aimed mostly at operational efficiency can be observed. Migros, one of the
largest retail companies, uses artificial intelligence (Al) and machine learning to optimize inventory
and predict demand. Thanks to this innovative technological solution, the company reduced the
number of stock shortages by 20% and achieved a 15% increase in sales. This result shows that digital
transformation and technological developments can bring not only efficiency gains, but also
significant business benefits. With the help of Al and machine learning, Migros was able to more
accurately analyze customer behavior, predict changes in demand, and adapt its inventory and
procurement strategy accordingly. In addition, the 15% increase in sales also indicates that
technological developments have a direct impact on the company's profitability. Through more
accurate demand forecasting and inventory management, Migros is better able to adapt to customers'
needs, thereby increasing revenues (Kaya, 2024).
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According to a research, the automation of processes is useful not only in the field of
commercial services, but also in human spheres such as higher education and healthcare. A study
showed that robotic process automation (RPA) applied at Bakircay University in Izmir was very
successful in the 2020s. The goal was to start an administrative process, i.e. to prepare a student
internship obligation document, which applies to more than a thousand students every year. Before
automation, this process took 480 minutes with four workers, but after the introduction of RPA it was
reduced to just 16 minutes and one worker, representing a 96.67% time and 75% labor saving. Costs
were reduced by 98.51%. With the introduction of RPA, it was possible to completely eliminate the
possibility of human errors, and the sending of documents with a digital signature is also done
automatically (Olucoglu et al., 2023).

According to a survey conducted in 2021, in which 402 healthcare professionals out 0f 23,992
Turkish family doctors were involved, and the average age of the participants was 34.56 years, the
use of artificial intelligence had only slightly penetrated the Turkish healthcare sector at that time.
According to the results, the majority of doctors have not received Al training and their level of
concern about Al is extremely low. The introduction of Al applications and appropriate training can
improve the attitude of family doctors and contribute to increasing patient safety. Al applications may
play an important role in primary healthcare in the future, especially in supporting diagnostic and
administrative tasks (Baser et al., 2021).

The year 2021 is important not only because of the aforementioned investigation, but also
because it was then that the Turkish government's national artificial intelligence strategy for the
period 2021-2025 was formulated. The aim of the strategy was to increase the contribution of Al to
the growth of the Turkish economy. Erdogan's cabinet hoped that this would create 50,000 new jobs
and that the training of artificial intelligence specialists would also support increasing the country's
competitiveness. Turkey's goal in 2021 was to become one of the 20 most developed countries in the
world in the field of Al and to increase its GDP by 5% thanks to this field. The strategy identifies six
main directions, such as training experts, supporting research and innovation, and accelerating socio-
economic adaptation (Shkurti Ozdemir, 2021).

In addition to the increasing use of artificial intelligence, cloud-based solutions are very
popular among larger companies in Turkey. However, according to a survey, 8% of small and
medium-sized enterprises were already interested in cloud computing in 2014, which still means more
than 200,000 companies and a market worth 105 million dollars per month. SMBs spend an average
of $509 per month on these services. The performance of the Turkish IT industry increased to 139
million dollars per month in 2015. (Silahtaroglu et al., 2014) The revenue in the public cloud market
is projected to reach 2020 billion USD in 2024. The infrastructure of the the market is worth 698.3
billion USD in 2024 (Statista, 2024).

The most active sectors are retail, shipping and warehousing, which account for 40% and 14%
of the market. According to the survey, companies that have been operating for more than 9 years or
are newly founded show the greatest interest in cloud services (75%). Security and data protection
concerns (40%) and refusal to change the business model (36%) are behind the rejections
(Silahtaroglu et al., 2014).

Cloud-based technologies in human resources management support the work of Turkish
companies' specialists in simpler reporting, analysis and follow-up, saving time and helping to make
strategic decisions. However, some companies complain about the confusion of the legal regulations
and worry about potential cyber-attacks, currency fluctuations and unexpected audits, but it is
expected that Turkish companies will increasingly use cloud-based technology in the near future.
According to the optimistic approach, human resources will not decrease as people will perform tasks
that require machine-human interaction. However, according to the pessimistic approach, machines
can replace physical work, and even activities that require creativity will be performed with artificial
intelligence tools (Ergen, 2020).
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3. CHALLENGES OF DIGITAL TRANSFORMATION IN TURKISH ORGANIZATIONS

The spread of digital solutions was opposed by Turkish culture, but the emergence of the
Internet in the 90s was a turning point, as many traditional cultural and economic monopolies were
abolished and new opportunities opened up for young people. NOMAD and other groups such as
Diigiimkiime and f.reeP_ have become active players in the process of digital renewal, combining
local knowledge and international connections. Due to the relative underdevelopment of the
infrastructure and the lack of funding, economic actors often look for opportunities abroad, which
hinders the development of local digital culture (Senova, 2013).

Perhaps the biggest obstacle to the spread of digital technologies in Turkey is the fear of them.
Business actors name two basic reasons. On the one hand, they are afraid of the lack of cyber security
options, and on the other hand, they feel that there is not enough legislation to protect them. The
situation is that the Turkish political elite already started to create the most comprehensive regulation
in the early 1990s. Council of Ministers Resolution No. 2012/3842 was the first modern step, which
entered into force in June 2012. This document regulated the operation of organizations providing
public services and the framework for cyber protection, including ensuring the security and
confidentiality of services, data and systems. The Ministry of Transport and Infrastructure (formerly
the Ministry of Transport, Maritime Affairs and Communications) is responsible for overseeing the
operation of e-government services and coordinating cyber defense tasks with other government
agencies. The ministry's responsibilities include developing national cyber defense strategies,
guaranteeing the security of IT and communication infrastructures, and the ministry oversees the
training of cyber defense personnel, international cooperation, and issues security certificates to
actors operating in the field (Liszkowska, 2024).

In 2016, Turkey decided to issue a series of three-year cyber security plans, the first of which
was titled "National Cyber Security Strategy and Action Plan 2016-2019", with the aim of
maintaining cyber security at an acceptable level. The main goals of the strategy included
strengthening the protection of critical infrastructures, fighting cybercrime, developing awareness
and human resources, building a cybersecurity ecosystem, and integrating it into national security. At
the same time, the first comprehensive e-government strategy and action plan (2016-2019) was
completed, which aimed at Turkey's digital transformation and development. in 2020, for the period
2020-2023. This is why, in August 2023, Tiirkiye was ranked 55th in the National Cyber Security
Index, which means that Turkey is not among the leaders in the world in this field, but it is not
significantly behind (Liszkowska, 2024).

In addition to the issue of cyber security, many Turkish business actors and private individuals
are also worried about the security of personal data, and as a result, there is a kind of resistance to the
digital transition. In the Turkish legal system, the protection of privacy is ensured by several laws,
including the Turkish Constitution, the Criminal Code and the Turkish Data Protection Act No. 6698
(DPA), which entered into force in 2016 and is based on the EU data protection directive. Like the
GDPR, the aim of the Turkish regulation is to protect privacy and data security, but the need for legal
harmonization with the European Union and European jurisprudence still exists, especially in the area
of "right to be forgotten" and data management. In some cases, however, the DPA imposes stricter
rules than the GDPR, for example in the case of transferring personal data abroad, which hinders the
operation of international companies (Ersoy, 2023).

4. OPPORTUNITIES PRESENTED BY DIGITAL TRANSFORMATION

In the Turkish market, there are more and more actors that implement the good practices
resulting from the digital transition in practice. These exercises have two basic purposes. On the one
hand, these innovations enable the continuous renewal of the given companies and their adaptation
to the challenges of the global market. On the other hand, these practices contribute to the fact that
customers increasingly enjoy the experience of shopping and making economic connections, which
makes them returning guests and contributes to break down the so-called bazaar approach, i.e. so that
a company only wants to serve a client once, since a new customer always comes. Here are a few
successful examples.
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Trendyol is one of the leading Turkish online clothing distributors, their website also proves
the company's commitment to digital transformation in the retail sector. As Turkey's leading e-
commerce platform, Trendyol uses technology to improve customer experiences, and also applies
digital technologies to simplify operations and improve logistics. Their goals include providing
innovative solutions that effectively connect consumers with different products (Trendyol, 2024).

Yemeksepeti is one of Turkey's most successful food delivery businesses. The company was
founded in 2000 by Nevzat Aydin and two partners, but today it is part of a network based in
Germany. The company initially started by taking orders by telephone, then switched to e-commerce,
providing significant cost and profit advantages. The website provides a service available 24/7, which
increases sales. Yemeksepeti enables customers to find cheaper and better quality products, thus
expanding the target customer base. The company uses a B2C model, which helps in managing
customer information and optimizing the marketing strategy (Gencer, 2017).

Another successful home delivery company in Turkey is Getir, which means "Bring it here!".
It is a mobile application that is available 24/7 and can quickly deliver a thousand products to your
home within 10 minutes. The advantages of the application include significantly reducing the time
and effort of shopping, and the delivery of products is carried out in a secure manner. Environmentally
conscious Getir also offers unique packaging to preserve the quality of the products. Thanks to
continuous digital renewal, this Turkish company is also preparing for global expansion (Eken and
Gezmen, 2020).

CONCLUSION

Business digitization, as the examples from Turkey above clearly show, is essential for the
spread of modern economic methods and for businesses to successfully integrate into the global
market, reach consumers more easily and provide them with a better shopping experience.

In the case of Turkey, there are many successful examples of how the digital transition has
brought about a revolutionary change in the life of companies. Merchants originally set up for
telephone orders have used artificial intelligence, cloud-based technologies and smart devices to
increase their revenues with the use of mobile communication. This is behind the business success of
Trendyol, Yemeksepeti and Getir.

However, the profitable practice of some companies does not mean that the entire Turkish
SME sector will benefit from the transition. Many enterprises struggle with a lack of financial
resources and therefore cannot develop their infrastructure sufficiently, which is a prerequisite for the
digital transition.

However, it is also worth mentioning that the Turkish government is trying to promote the
digital transition through its industrial and technological strategies. If government and business
representatives can work together effectively, the potential effects of the spread of digital
technologies can be applied to economic growth and access to new markets.

However, the key to this is training and awareness. For the effective application of digital
technologies, it is essential to sensitize the Turkish people, increase internet penetration, and train
workers and increase cyber security awareness.
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THE PHILOSOPHY BEHIND THE BUILDING BLOCKS OF STRATEGIC
THINKING

BUSKU Szilvia

Abstract

Economic theory starts from regular economic decisions and explores their circumstances. The classical theory
of the firm is based on the rational behaviour of economic agents, which presupposes perfect information.
Since this is not always achieved in the economy, the rationality of economic decisions is generally limited.
Uncertainty must therefore be taken into account and incorporated into decisions.

Business decisions are influenced by the degree of certainty, uncertainty and risk, as well as the potential for
conflict. The preparation of decisions starts with information gathering and information quality assessment,
and ends with modelling, using decision support tools to evaluate alternatives. To help navigate between the
many different models and identify the characteristics of a good model, they can be grouped according to their
usability.

Keywords: managerial decision making, strategy theories, time horizons, forecasting

INTRODUCTION

Strategy is a distinctive, forward-looking approach that is increasingly eclipsing the traditional
approach of analysing the past. As the economic environment in which companies operate has
changed dramatically and fundamentally - from stability to volatility, from predictability to
uncertainty, from national scale to global scale, from production-centric to marketing-centric, from
capital-centric to knowledge-centric - these effects have required changes in corporate governance.
The conventional, company-focused, past-driven, trend-following approach has been replaced by a
strategic, environment-focused, market-driven, competitive advantage-driven approach that looks to
the future and in which the role of time has changed.

The strategy distinguishes between several important time horizons. The time horizons of the
processes and events that play a role in strategic planning are determined by the length of the
innovation cycles in the life of the company and the foreseeable time horizon required. The need to
anticipate change would require forecasts that look as far ahead as possible, but there are limits to
what can be predicted. The right time horizon should provide a secure framework for development
decisions. However, the foreseeable time horizon can vary widely. The typical time horizons of the
production structure will be framed by the length of the market life curves of the priority product-
technologies and the improvement-renewal life cycles of the associated major production tools and
skills.

The anticipation of dynamic changes is of great importance in the strategy. The aim of a sound
strategy is to establish the set of objectives necessary for the future survival of the company. Strategic
forecasting can contribute to this by identifying the expected changes and trends that will help or
hinder the achievement of strategic objectives.

Small and medium-sized enterprises are also the ones that can keep up with the changes and
stay competitive in the market. It is therefore important for strategic planners to anticipate significant
changes that may occur in the company's operations and to develop responses to those changes. In
addition to a specific approach, strategy is also a set of long-term plans, which are not, of course,
based on a simple extrapolation of past processes. It is also "worth and necessary to fundamentally
rethink our thinking on SMEs, and it is therefore particularly important for the SME sector to develop
new alternatives." (Hegedlis, 2012). Good planning and management require an accurate
understanding of the company's position in the market environment, the position of competitors and
the interactions of market capital flows. Economic development must imply that more and more small
and medium sized enterprises are operating in the field of production, which already requires business
forecasting. For more information on the economic role of small businesses; on the changes caused
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by external circumstances, which are the reason for the crisis resilience rooted in tradition, see the
studies entitled: The specific way out of the crisis for small businesses (Hegediis, 2011) and on the
motivations and effects of possible fraud in the SME sector (Hegedis, 2014).

1. FORECASTING THE ACTIVITY OF SMALL AND MEDIUM-SIZED ENTERPRISES

The aim of any forecast is to obtain preliminary information about the future. Forecasting can
meet this general objective if the outcome of the process is effective information. The information is
considered effective if it has the potential to generate new information. The forecasting process
involves finding out what scientific knowledge, ready-made forecasts, statistical data and analyses
already exist on the subject of the forecast, and the subsequent forecast is based on this knowledge.
Companies are developing strategies in many, many areas. Large companies mainly focus on sales,
human resources and financial investments, followed by product development and production. Half
of the companies develop strategies for quality, environment, IT, education, R&D and occupational
health and safety. These have an average time span of 3-6 years. "Service companies and enterprises
prepare strategies mostly for service development and delivery, education and IT. Then come human
resources, financial investment, logistics, R&D and quality assurance. On average, the strategies have
a time span of 4-6 years." (Novaky, 1998-2005).

The use of forecasts is very wide-ranging. Four-fifths of large companies produce them, and
nearly 50-50% have them produced or buy ready-made forecasts. 84% of service companies and
enterprises use forecasts. Companies that use forecasts mainly produce them, but also either have
them produced or buy ready-made forecasts. The more open and technology-sensitive a company is,
whether in large enterprises or in the service sector, the more it needs to obtain forecasts of its external
environment.

Large companies use forecasts for several purposes. The most important of these are strategic
interest and improving competitiveness. They also play an important role in anticipating market
trends, competitors and macro factors, and in improving profitability. Service providers also use
forecasts for a number of purposes, the most important of which are strategic interest and gaining a
priori knowledge of market developments and competitors. "Improving competitiveness and
profitability also play an important role. However, forecasts are not used at all to anticipate
technological developments and consumer habits. Managers in both large companies and service
companies and enterprises believe that top management can best shape the future of the
company/enterprise by participating in the development of corporate strategy." (Novéaky, 1998-2005).
In addition, the effort to increase the adaptability of the company and the attention to balancing the
budget are important tools. "Some enterprises have been forced to take life-saving, cost-cutting
measures in order to survive." (Hegeds, 2012).

Forecasting the business process involves forecasting economic policy. Changes, turning
points and, consequently, forecasts of these changes are also of paramount importance for business
management. In developed countries, a system of leading, lagging and lagging indicators has been
developed to indicate the cyclical nature of economic movements.

The leading indicators:

the real value of GDP

the volume of industrial production
population income

industrial sales

retail trade turnover

Leading indicators are indices of economic variables whose maximum and minimum values
tend to precede the peaks and troughs of the conjunct cycle and to start falling or rising earlier than
the conjunct cycle curve. The change in inventories and order books, and the development of
investment are leading indicators (their increase is an indication of the expected increase in supply).
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Price indices are also leading indicators in the sense that they anticipate the expected change in
monetary policy (for example, an increase in the policy rate): if prices start to rise sharply, central
banks will sooner or later react by raising interest rates.

The co-moving indicators:

the average length of the working week
average monthly unemployment benefits
the evolution of industrial order books
the change in stock prices

The turning points of the co-moving indices indicate the approximate peaks and troughs of
general economic activity cycles. The co-moving indicators of the business cycle include the volume
index of industrial production as an indicator of supply or the index of retail trade turnover, which
indicates the evolution of household demand, exports and imports.

Lagging indicators are:
e the evolution of investment in fixed capital formation
e the consumer price index
e the evolution of the base rate of the central bank.

The lagging indicator indices reach their maximum and minimum values after the peaks and
troughs of the business cycle. Labour variables are generally treated as lagged variables, given the
lagged nature of wage and employment cycles. The earlier the indicator indicates the development of
the business cycle, the more useful it is for economic policy.

1.1 Forecasting methods
A full description is of course not possible, but for this reason I would like to present a
classification. All forecasting methods can be traced back to two basic procedures:
e extrapolation (forecasting)
e extrapolation (back-calculation)

Extrapolation is the hypothetical projection into the future of identified past and present
regularities and trends, assuming their continuation. In back-calculation, the starting point is the
future. The present situation is compared with hypotheses for the future. These two procedures
interact, and it is by using them together that objective reality is best approximated.

Forecasting methods are roughly the same in substance and description worldwide, but the
way in which they are organised and used is very different. They have been grouped by Erich Jantsch
according to their nature as follows (Jantsch, 1967):

» intuitive thinking

e brainstorming

e delphi method

e utopia and science fiction
e intuition

» exploratory forecasting

e cxtrapolation of time series (models using analogy and separate phenomenology-based
models)

e learning curve

e environmental exploration

e morphological research
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e scriptwriting and synoptic iteration

¢ historical analogy

e clements of probabilistic reconnaissance forecasting
economic analysis

operations research models

forecasting at aggregate level

» normative forecasting

e horizontal and vertical decision matrix
e mathematical programming

e hierarchical family tree method

e network analysis

e economic analysis

e decision theory analysis

e systems analysis

» feedback procedures
e simple loops
e an integrated system of information procedures.

When applying these methods to business forecasting, subjective factors and the influence of
chance cannot be ignored.

Developing a business strategy is a complex series of decisions. Gathering information,
processing information and preparing decisions is a long process. The development of strategic plans
is based on a well-functioning corporate information communication system. However, small and
medium-sized enterprises are not in a position to develop an information system that fully meets the
needs of managers in this area. They can call on the support of external service providers and research
institutes for some of the preparatory work. The development of a strategic management system also
serves to improve decision preparation. Its tools will help to better inform decisions on corporate and
business strategies and strategic programmes.

2. STRATEGIC DECISION-MAKERS IN BUSINESS

The strategic decision-makers of companies are the managers of companies. Decision-making
is a complex activity and cannot be reduced to simply choosing between alternatives. This last stage
must be preceded by a long period of analysis, exploration and reflection. Herbert Alexander Simon
sees decision-making as a central element of managerial activity, irrespective of the level of
management or functional area, which in fact describes the manager's work. The most important skill
for a leader is the ability to make decisions. This is a skill that all managers must develop. Decision-
making ability is not an instinct born with the leader. "The skills necessary to gather information,
plan and choose between alternatives can and must be learned in order to stay on one's feet in the
long run." (Helbert A, 1982).

In managerial work, where decision-making is often defined as the essence of leadership, this
activity takes many forms in practice, so in describing the relevant elements the relevant aspects. The
way in which decisions are made in a given situation implies a choice between variations. This is
called the static conception of decision-making. If we want to understand the nature of managerial
decision making in more depth, we need to deal with its process, its dynamic conception.

Recognizing the decision situation is a very important phase of decision making, since the
timing of the decision, the judgement of the situation when it becomes necessary to make a decision,
cannot be indifferent. Since timely decisions require creativity and intuition, decisions are often taken
too early or too late. Once the situation has been identified and perceived, the recognition phase is
the start of the concrete process of action. The next step is the collection and analysis of information,
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which is usually carried out by professional organisations or groups, where the necessary information
is collected and organised in preparation for the decision. It is then, presumably by the same group,
that the manager develops the options from which he or she will subsequently have to choose. This
is followed by an evaluation and rating of the options using a set of criteria, which then outlines the
decision to be taken. After the decision moment, after the choice, the decision process in the narrow
sense of the word, the process of will formation is essentially completed. However, in order to
implement the option developed and selected during the decision-making process, the process of will
fulfilment is necessary, i.e. the possibilities, constraints and conditions for implementing the decision
must be worked out.

The implementation of the chosen solution essentially means applying a system of resources
to realise the decision. The importance of the monitoring process is demonstrated by the fact that it
is essentially the feedback of the decision making process, where the activity allows the decision
maker to determine whether feedback is needed for a phase and subsequently to make corrections,
and to identify errors to be avoided in the future. The control process also includes the control of
decisions taken during the implementation of the will, since errors may occur during the
implementation that do not allow the quality of the original good decision to be achieved.

Depending on whether the decision making process focuses on strategy implementation or on
control, three levels of decision making can be distinguished:

e strategic
e tactical
e operational

Decisions on corporate strategy are made at senior management level, are high risk, have a
long-term impact and are usually heuristic and intuitive. Tactical decisions are medium-term,
medium-risk and are usually preceded by qualitative analysis. Operational decisions are short-term,
lower risk, solve a well-defined problem, usually following some form of quantitative analysis.

However, typical mistakes made by managers in the decision-making process can occur, the
most common of which are:

e overestimating the importance of the decision

e creating a crisis situation

e failure to consult

e failure to acknowledge mistakes

e fear of the decision

e ignoring experience

e using incomplete and/or outdated data
e unfulfilled promises.

In economic decisions, there are usually cases where the decision-maker has all the
information about possible events. Managerial decision-making may also involve risk, uncertainty
and conflict, situations most often encountered in the competitive environment of a business.

In a business decision, the business information system cannot work on the basis of the theory
of "this is the way it is done" or "this is probably the way it will be". If a business decision is
imprecisely formulated, only half-baked, even if it contains hidden inconsistencies, it can still be
implemented in the traditional way. In contrast, the computer cannot be programmed on the basis of
'[w]e don't know exactly how it should be done yet. In fact, every special, rarely occurring case must
be clarified down to the smallest detail. It is the intelligence of the human community that self-
corrects the ill-conceived details. The computer cannot do that." (Locsmandi, 1992). Strategic
decisions, with their inherent uncertainty, are made at the level of the management of small and
medium-sized enterprises.
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3. STRATEGY THEORIES

When we talk about corporate strategy, we most often talk about the tools and techniques of
strategy making, strategy implementation, corporate policy making and strategy categorisation.
Although the concept of strategy is still dominant in strategic management literature, there are other
approaches to strategy. These are theories of strategy that use different basic assumptions about
corporate behaviour and objectives, the content of inter-company relations and intra-company
relations, and the macroeconomic environment, and accordingly capture the essence of strategy in
different ways.

Strategy theories are delimited on the basis of their underlying assumptions about two
important issues. The first relates to what is considered to be the objective of the company, and the
second to the process in which the strategy is conceived. For both questions, two opposing
assumptions can be made. With regard to corporate objectives, on the one hand we can assume that
profit is the only objective of the company, and on the other hand that the company has other
objectives than profit, and that profit maximisation is not necessarily the first of them. As regards the
second question, one view is that strategy is the result of a deliberate process involving conscious
planning, while the other is that strategy is spontaneous, and that chance and luck play a significant
role in this process.

In categorising strategic models, Richard Whittington (1993) distinguishes four concepts of
strategy (classical, evolutionary, system-oriented, process-oriented), which are illustrated below:

Figure 1: Whittington's strategy concepts

Source: Whittington, 2000

3.1 Classical strategy theory

This school of thought emerged in the 1960s, with Alfréd Chandler, Igor Ansoff, Alfréd Sloan,
Kenneth Andrews and Michael Porter as its main proponents. They consider rational analysis for
profit maximisation and the separation of strategic planning and execution as the main principles of
strategy.

A firm encounters five forces in the marketplace, each of which affects its competitiveness,
argues Porter (1996). In his view, competitive strategy is based on differentiation, which can be
achieved through specific activities and specific offerings, providing specific values. However,
strategic positioning can be based on three areas:

» Supply-based positioning is applicable when the activity covers a group of products or
services, in which it plays a leading role.
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» Needs-based positioning seeks to serve a group of consumers in their entirety when the group
has the same need or a consumer has different needs in different situations.
» An availability-based approach aims to serve consumers who are available in the same way.

Porter's basic strategies identify possible strategic alternatives based on potential competitive
advantage. Thus, he distinguishes between a cost-leading strategy and a differentiating strategy
(Porter, 1980). Both types of strategies can be focussed. A firm that adopts a cost-leading strategy
tries to produce at the lowest possible cost and to take advantage of economies of scale. In a
differentiating strategy, the firm tries to develop product characteristics and quality that are better
than those of its competitors, so that it can operate at higher margins. The focusing strategy
concentrates on a specific group of customers and tries to satisfy their needs as much as possible.

Table 1: Porter's basic strategies

Competitive Competitive
advantage: low cost | advantage:
differentiation

Wide competitive | Cost  leadership | Distinctive

field - many | strategy strategy
segments
Narrow Cost-leading, A distinctive,

competition - one | focused strategy focused strategy
or two segments

Source: Porter, 1980

Classical strategy theory fits into the standard neoclassical microeconomics theory of the firm.
The standard theory of the firm assumes that actors are fully rational. This means that they are aware
of all possible choices, the consequences of these choices, are able to perform the calculations
necessary to make these choices, and are therefore able to make optimal decisions (profit
maximisation). This implicitly implies the assumption that information can be acquired and
processed, and even that the state of the environment can be clearly described in quantitative terms,
and that changes in the environment are not too rapid compared to the time it takes to acquire and
process information.

The standard neoclassical theory of the corporation simplifies the corporation to a great extent,
considering its sole task to be the transformation of inputs into outputs. The complete neglect of the
role and importance of the corporate organisation is also a typical view in classical strategy theory.
Alfred D. Chandler writes that "...structure follows strategy..." and that strategy determines strategy.
This view gives primacy to strategy in the relationship between structure and strategy, arguing that
the internal processes and complexity of the organisation play no role in strategy formulation.
Therefore, there is a need for both induced and autonomous strategic processes, and the selection
process must be managed from above and below at the same time. This facilitates the reorientation
of the strategy and, through it, of the company as a whole (,,strategy determines structure”, Chandler,
1962). In other words, exploitation and discovery are needed simultaneously to achieve corporate
success.

3.2 Flow-oriented strategy theory
The process-oriented strategy theory became dominant in the 1970s, its main proponents
being Richard Cyert, James March, Henry Mintzberg, Andrew Pettigrew, James Brian Quinn. They
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reject the assumption that a leader can develop a strategy that gives a competitive advantage, based
on the imperfections of the market and the organisation. Their most important view is that strategy is
mostly an afterthought in actions, emerging spontaneously through a series of small steps. The
emphasis on the cognitive limits of rational action is mainly found in Mintzberg's work. Mintzberg
summarises the various strategic concepts and describes the content of strategy in terms of the 5Ps:

Figure 2: Mintzberg 5P

Source: Mintzberg, 1987

Strategy can be defined as Plan, Ploy, Pattern, Position and Perspective (Mintzberg, 1987).
Defining strategy as a plan is consistent with the classical theory, positioning can also be compatible
with a plan, if the competitive advantage is provided by the choice of a plan. But positioning can also
be implemented through deception or behavioural patterns.

Mintzberg distinguishes between deliberate and emergent strategies. This view is in radical
contrast to the one-sided approach of classical theory. He also considers as strategy the behaviour of
a company that follows a pattern. There does not necessarily have to be a plan behind it. Strategy is
thus placed in a much broader context, of which plan-based strategy is only a special case. Mintzberg
calls plan-based strategy an intentional strategy, and pattern-based strategy a strategy that emerges
spontaneously in processes. Strategy as a perspective exists in the minds of the members of the
organisation, it is a shared behaviour and way of thinking, and as such it is part of the corporate
culture. Changing perspective is a difficult and time-consuming process, hence Mintzberg's view that
companies do not change their strategy very often.

3.3 Evolutionary strategy theory

Evolutionary strategy theory was popularized in the 1980s by Michael T. Hanndn, John
Freeman, Bruce Henderson, Richard Nelson and Sidney Winter. Evolutionary strategy theory can be
derived from evolutionary corporate theory. Evolutionary corporate theory uses the analogy of
biological evolutionary theory, adopting the two basic categories of Darwinian theory: natural
selection and mutation. From these two assumptions follows the impossibility of profit maximisation,
which is a key issue in evolutionary enterprise theory.

The two basic assumptions of evolutionary enterprise theory are bounded rationality and
Knight uncertainty. Frank H. Knight distinguished between three types of probability, which he called
a priori probability, statistical probability and estimation. He sought to explore business processes
and to understand the nature of profit. His primary aim was to classify the decision problem facing
the entrepreneur: he could regard events as certain, impossible or doubtful. In the latter case, he
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formulated an estimate (fitted a probability). In the objective approach to probability, all these are
excluded, individuals do not form probabilities. Objective probability, he argues, is rather a natural
phenomenon, and is assumed to exist independently of human experience, and to have a fixed value.
On the basis of this classification of probability, Knight drew a sharp distinction between risk and
uncertainty, and believed that these categories were appropriate to describe our imperfect knowledge
of the economic environment. Knight is the earliest to suggest that the distinction between risk and
uncertainty can be relevant in economic analysis (Bélyacz, 2010). According to him, risk is a
quantitative measure and uncertainty cannot be quantified. In his interpretation, risk refers to a
situation in which the decision maker is able to attribute probability to the contingency under
consideration. By contrast, Knight uses 'uncertainty' to mean a situation in which the decision-maker
is unable to assign a specific probability to the chance event.

Selection in the economy, taken from biological theory, means competition in the market,
where some firms fail (go bankrupt) and others survive. The criterion for survival, the proof of
success, is profitability. According to evolutionary theory, profit is the only explicitly stated goal of
the firm. Distinctive competence in evolutionary theory is nothing more than a set of routines that
ensure the firm's competitiveness in a given activity. A routine, according to Nelson and Winter
(1982), is like a gene in biology, i.e. it defines the characteristics of an individual, which includes all
the knowledge the firm has accumulated so far and thus distinguishes one firm from another. Since
the routine is not transferable to other firms and is difficult to imitate, it contributes to the
development of firm competencies. Thus, firms differ because the routine accumulated through
learning is different in each firm.

3.4 System-oriented approach

Systems-oriented theory emerged in the 1990s, with Mark Granovetter as its main proponent.
This theory has a strong sociological approach and as such emphasises the socio-cultural dependence
of strategy. The starting point of the theory is Granovetter's so-called 'embeddedness' theory. By
embeddedness, Granovetter means that '[economic] action, outcomes and institutions are influenced
by the personal relationships of the actors and the structure of the network of relationships as a whole'
(Granovetter 1985). According to him, economic action is therefore always socially determined
action. This is in stark contrast to the standard neoclassical economics view that social relations are
irrelevant in the market. He has therefore developed the most basic concept of weak embeddedness,
in which he partly criticises and partly develops these ideas. A critical development of the substantive
concept consists, on the one hand, in Granovetter's analysis of three different levels of economic
phenomena. He interprets the relational and structural aspects of embeddedness separately. The first
refers to the influence of the personal relations of the actors (the "I-network"), the second to the
structural characteristics of the whole network (Szantd, 1994).

Against the 4 extreme views of the under-socialized and over-socialized models, the most
important of which is the existence of atomized actors, Granovetter approaches economic systems
from a new angle with the theory of embeddedness, deriving the strategies specific to nations from
social structure.

Systems theory therefore derives strategy from the norms that are linked to the local socio-
cultural context. It draws strategic differences not on the basis of industries or company size, but on
socio-cultural characteristics. Accordingly, it essentially seeks to identify strategic differences
between countries (cultures). According to the model, strategic differences are persistent and strategic
characteristics are difficult to change because they are rooted in society. This casts doubt on the
existence of a universal strategic model. In contrast to the three theories mentioned above, the systems
theory of strategy takes a macroeconomic rather than a microeconomic approach, and does not
attempt to provide micro-level explanations of the determinants of strategy. It concludes that the
strategic differences between cultures are the determinants and that the strategic differences between
firms are only a matter of detail. The dividing line is not between companies in different industries
or between companies of different sizes, but between societies (Kapas, 2000).
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SUMMARY

None of the four theories of strategy presented here is general, none of them provides a
concept of strategy that can be applied to any company in any situation. Any of the theories can be
good if you know in which situation and what issues to focus on.
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MACROECONOMIC INFLUENCES AND GENERATIONAL SHIFTS: A
COMPREHENSIVE ANALYSIS OF ENTREPRENEURIAL ACTIVITY IN
HUNGARY (2014-2023)
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Abstract

Entrepreneurial generations in Hungary have undergone significant transformation from 2014 to 2023, shaped
by macroeconomic factors, generational shifts, and a growing emphasis on sustainability. This study employs
econometric models, machine learning techniques, and forecasting methods to analyze the roles of GDP
growth, unemployment, inflation, and sustainability in shaping entrepreneurial behavior across generational
cohorts. Results indicate a strong positive correlation between GDP growth and entrepreneurship, while
unemployment negatively impacts activity, particularly among younger cohorts. Millennials and Generation
Z are poised to lead future entrepreneurship, with technology and sustainability sectors emerging as key
drivers. These findings offer valuable insights for policymakers and business leaders, emphasizing the
importance of fostering macroeconomic stability and supporting sustainable entrepreneurship to adapt to
generational changes.
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INTRODUCTION

Entrepreneurial activity is a key driver of economic growth, innovation, and job creation,
shaping both developed and emerging economies. Entrepreneurs' ability to identify and exploit
market opportunities fuels economic dynamism, productivity, and employment. However,
entrepreneurial behavior is influenced by macroeconomic conditions, demographic changes, and
evolving social and environmental expectations. This study focuses on Hungary, a country with a
unique context for entrepreneurship due to its diverse economy, aging population, and emphasis on
sustainability.

Hungary’s entrepreneurial activity, like many European nations, has fluctuated over the past
decade, shaped by economic cycles, structural changes, and policy reforms. Macroeconomic
conditions, such as GDP growth, unemployment, and inflation, heavily influence entrepreneurial
decisions (Carree et al., 2002; Fritsch, 2013). While the effects of GDP growth and unemployment
on entrepreneurship are well-studied, little research has explored these dynamics in Hungary,
especially regarding generational and sustainability factors.

Generational change plays a crucial role in shaping entrepreneurship, with Millennials and
Generation Z emphasizing flexibility, innovation, and social responsibility over traditional profit-
driven models (Twenge et al., 2010). The rise of sustainable entrepreneurship, focusing on balancing
growth with environmental and social outcomes, is increasingly significant. Hungary's membership
in the EU subjects it to sustainability initiatives, presenting both opportunities and challenges for
entrepreneurs (Shepherd & Patzelt, 2011). However, there is limited research on how sustainability
influences entrepreneurship in Hungary.

This study aims to bridge gaps in the literature by analyzing macroeconomic variables,
generational shifts, and sustainability in Hungary's entrepreneurial landscape. It employs econometric
models, machine learning, and forecasting to explore these factors from 2014-2023. The findings will
provide valuable insights for policymakers, business leaders, and researchers on fostering sustainable
entrepreneurship in Hungary’s evolving economic environment.
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1. LITERATURE REVIEW

Entrepreneurial activity is a cornerstone of economic development, job creation, and
innovation, with various macroeconomic, demographic, and sustainability factors influencing its
trajectory (Acs & Audretsch, 2010). The interplay of these elements is particularly crucial in
understanding the changing entrepreneurial landscape in Hungary, where macroeconomic stability,
generational shifts, and the push for sustainable business models are reshaping the dynamics of
business creation. This review synthesizes key academic findings on these topics, with an emphasis
on their relevance to Hungary and broader European economies. The integration of sustainability into
entrepreneurial strategies, coupled with the effects of generational transitions, provides a nuanced
understanding of how these factors influence entrepreneurship.

Macroeconomic conditions such as GDP growth, unemployment, and inflation are well-
established determinants of entrepreneurial activity (Reynolds et al., 2005). Studies highlight the
strong positive relationship between economic growth and entrepreneurship, with periods of GDP
expansion typically correlating with increased rates of new business formation (Carree et al., 2002).
Economic growth fosters a conducive environment for entrepreneurship by enhancing demand,
improving access to capital, and increasing consumer confidence, thus encouraging individuals to
start new ventures (Audretsch, 1995). This trend has been consistently observed in Hungary, where
periods of robust GDP growth have corresponded with higher levels of entrepreneurship, particularly
among younger cohorts (Meyer& Meyer, 2020).

Conversely, unemployment presents a dual effect on entrepreneurship. The "refugee effect"
suggests that high unemployment can push individuals into entrepreneurship out of necessity,
particularly when formal employment opportunities are limited (Thurik et al., 2008). However, the
"discouragement effect" posits that high unemployment may dampen entrepreneurial activity by
reducing consumer demand and increasing uncertainty, thereby deterring potential entrepreneurs
from taking risks (Fritsch, 2013). In Hungary, the discouragement effect appears to outweigh the
refugee effect, as economic downturns and rising unemployment have led to declines in
entrepreneurship, particularly for the 25-49 age group, which is most sensitive to economic
fluctuations (Acs et al., 2017).

Inflation, while less frequently studied as a direct driver of entrepreneurship, can influence
business creation by affecting the cost of inputs and increasing uncertainty in pricing strategies
(Stiglitz & Weiss, 1981). In contexts where inflation is moderate and stable, its impact on
entrepreneurship tends to be minimal compared to GDP growth and unemployment (Meyer& Meyer,
2020; Dadkhah et al., 2024a). However, sustained periods of high inflation can erode profitability
and deter investment in new ventures, a concern for policymakers aiming to foster a stable business
environment.

The study of generational shifts in entrepreneurship has gained significant traction in recent
years, especially as Baby Boomers exit the workforce and Millennials and Generation Z take a more
prominent role in shaping the entrepreneurial landscape. Research has shown that different
generations approach entrepreneurship with distinct values and motivations, shaped by the socio-
economic conditions and technological advancements of their formative years (Twenge et al., 2010).
Baby Boomers, born between 1946 and 1964, have traditionally dominated sectors such as
manufacturing and services, often relying on established networks and traditional business models
(Zhao et al., 2010). However, their retirement is gradually creating a vacuum in these industries,
leading to concerns about the transfer of entrepreneurial expertise (Bielen & Kubiczek, 2020;
Hegediis & Kasa, 2024a).

Millennials, born between 1981 and 1996, represent a generational shift toward innovation-
driven, technology-based entrepreneurship. Studies have shown that Millennials are more likely to
prioritize flexibility, work-life balance, and social responsibility in their business ventures, compared
to earlier generations (Manning, 2020). This generation came of age during the rise of digital
technologies and the global financial crisis, which have shaped their risk tolerance and their
preference for entrepreneurial ventures that are adaptable, scalable, and aligned with social good
(Weber & Schaper, 2007). In Hungary, Millennials are increasingly becoming the dominant
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entrepreneurial force, especially in industries such as technology, e-commerce, and sustainable
services (Meyer& Meyer, 2020; Dadkhah et al., 2024b).

Generation Z, born after 1996, is just beginning to enter the entrepreneurial workforce. Early
studies suggest that this generation is heavily influenced by digital nativity, with a strong inclination
toward entrepreneurship in sectors such as fintech, e-commerce, and sustainability (Kautonen et al.,
2010). Their preferences for sustainability and ethical consumption are likely to play a significant
role in shaping the future of entrepreneurship, as businesses increasingly align with environmental
goals and corporate social responsibility (Sakshi et al., 2024; Hegedlis & Kdasa, 2024b). In Hungary,
the entrepreneurial landscape is expected to be transformed as Generation Z moves into leadership
roles, bringing with them new approaches to innovation and sustainability (Sakshi et al., 2024;
Dadkhah et al., 2023).

The integration of sustainability into entrepreneurial activity has been an area of growing
academic interest, particularly in response to global environmental challenges and the rise of socially
responsible business practices. Sustainable entrepreneurship, defined as the pursuit of business
ventures that achieve economic, social, and environmental goals, is increasingly recognized as a key
driver of long-term economic development (Shepherd & Patzelt, 2011). Entrepreneurs who engage
in sustainable practices aim to create long-term value by addressing societal challenges such as
climate change, resource scarcity, and inequality (Cohen & Winn, 2007). These entrepreneurs are
particularly prominent in industries such as renewable energy, waste management, and sustainable
agriculture (Hall et al., 2010).

Research has shown that younger generations, particularly Millennials and Generation Z, are
at the forefront of sustainable entrepreneurship, driven by values of environmental stewardship and
social impact (Schaltegger & Wagner, 2011). In Hungary, sustainability is becoming an increasingly
important factor in entrepreneurial decision-making, especially in the context of the European
Union’s green initiatives and the availability of green finance (Desalegn et al., 2022; Meyer & Meyer,
2020). Studies suggest that Hungarian entrepreneurs are leveraging EU funding mechanisms to invest
in sustainable business models, which not only contribute to environmental protection but also offer
competitive advantages in emerging industries (Vasilescu et al., 2023; Hegedis et al., 2023; Hegeddis
& Nedelka, 2020).

However, challenges remain for businesses that are slow to adopt sustainable practices.
Hockerts and Wiistenhagen (2010) argue that while sustainability offers opportunities for innovation
and market differentiation, it also imposes costs that may deter businesses in traditional sectors from
fully integrating sustainable practices. This is particularly relevant in Hungary’s manufacturing and
agricultural sectors, where established businesses may struggle to meet new environmental
regulations or shift to greener production methods.

Forecasting entrepreneurial activity traditionally focuses on macroeconomic variables such as
GDP growth and unemployment (Audretsch & Keilbach, 2004). However, recent advances in
dynamic panel data models have allowed researchers to incorporate demographic factors, such as
generational transitions, to better predict future entrepreneurial trends (Blundell & Bond, 1998).
Studies emphasize the importance of considering cohort effects when forecasting entrepreneurial
activity, as younger generations have different motivations and risk tolerances compared to older
cohorts (Minniti, 2005; Kautonen et al., 2010).

The use of the Generalized Method of Moments (GMM) for forecasting entrepreneurship has
proven effective in accounting for the persistence of entrepreneurial behavior and the cyclical nature
of macroeconomic conditions (Blundell & Bond, 1998). This method has been used to predict
entrepreneurial activity in contexts where economic cycles and generational changes play significant
roles in shaping business dynamics. By integrating sustainability indicators and generational
preferences into these forecasting models, researchers have developed more accurate projections of
future entrepreneurial activity, particularly in economies undergoing significant demographic shifts
(Satalkina & Steiner, 2020; Hegedis et al., 2024).

In Hungary, forecasting models that incorporate both macroeconomic conditions and
demographic transitions have revealed that Millennials and Generation Z are poised to dominate
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entrepreneurial activity in the coming decade. As sustainability becomes a critical component of
business strategy, younger entrepreneurs are expected to drive growth in sectors such as technology
and green innovation, aligning with broader EU sustainability goals (Desalegn et al., 2022; Meyer&
Meyer, 2020).

The literature highlights the multifaceted nature of entrepreneurship, shaped by
macroeconomic conditions, generational change, and the growing emphasis on sustainability. This
study builds on the extensive research by integrating these factors into a comprehensive analysis of
entrepreneurial activity in Hungary. By incorporating insights from dynamic panel data models and
forecasting techniques, the research contributes to the broader understanding of how macroeconomic
fluctuations, demographic shifts, and sustainability trends interact to influence entrepreneurship.
These findings provide a framework for policymakers and business leaders to navigate the challenges
and opportunities presented by the evolving entrepreneurial landscape in Hungary.

2. METHODOLOGY

This study utilized a comprehensive methodological framework incorporating twelve
statistical, econometric, machine learning, and forecasting models to analyze entrepreneurial activity
in Hungary from 2014 to 2023. The methodology was designed to capture both short-term and long-
term influences of macroeconomic variables — GDP growth, unemployment, and inflation — on
entrepreneurial activity, while also accounting for generational changes and the increasing role of
sustainability in business decision-making. Each method was selected to explore a specific aspect of
entrepreneurial activity, including temporal dynamics, causal relationships, and non-linear
interactions, with the final forecasting model projecting future trends based on the changing
demographic and economic environment.

The descriptive statistics and correlation analysis provided an initial overview of the
relationships between the key macroeconomic variables and entrepreneurial activity, segmented by
age groups. The purpose of this approach was to establish a foundation for understanding how
different economic factors such as GDP growth, unemployment, and inflation impact
entrepreneurship, particularly across generational cohorts. The correlation coefficients were
computed to quantify the strength of the relationships, and these initial findings guided the selection
of further econometric and machine learning models.

To capture the temporal patterns in entrepreneurial activity and forecast future trends, the
study applied a time series analysis using the ARIMA(1,1,1) model. The ARIMA model was
specified as follows:

Vo = p+ oY g + O16c1 + €

Where Y; represents entrepreneurial activity at time t, u is the drift, ¢, is the autoregressive
coefficient, 8, is the moving average coefficient, and €, is the error term. The ARIMA model was
chosen to model the persistence in entrepreneurial behavior while accounting for short-term shocks
and trends in macroeconomic conditions. The forecast derived from this model revealed a projected
decline in overall entrepreneurial activity over the next five years, especially for older age groups,
indicating the model's ability to highlight the challenges associated with generational transitions in
entrepreneurship.

To establish causal relationships between macroeconomic variables and entrepreneurial
activity, the Granger causality test was applied. The test was designed to examine whether past values
of GDP growth and unemployment could predict future entrepreneurial activity, providing insights

into the temporal causality between these variables. The Granger causality model is expressed as:
p

q
Yt:a-l_ zﬁyt_l-l_ )/]Xt—]-l_ Gt
i=1 j=1
Where Y; represents entrepreneurial activity, X,_ j denotes the lagged values of the

macroeconomic variables (GDP, unemployment, inflation), and €; is the error term. The results
confirmed that both GDP growth and unemployment Granger-cause entrepreneurial activity, with
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strong causal relationships for the 25-49 age group. This result was critical for understanding the
directionality of these relationships and further informed the construction of dynamic models.

To quantify the effects of GDP growth, unemployment, and inflation on entrepreneurial
activity, the study employed an Ordinary Least Squares (OLS) regression model. The model took the
following form:

Y = By + B1GDP + B,Unemployment + fsInflation + €

Where Y represents entrepreneurial activity, f;, f,and 5 are the coefficients for GDP growth,
unemployment, and inflation, respectively, and € is the error term. The regression model allowed for
the estimation of direct linear effects, confirming the positive impact of GDP growth and the negative
impact of unemployment on entrepreneurship. The OLS model’s findings also indicated that inflation
had a weak and statistically insignificant effect, guiding the decision to focus more on GDP and
unemployment in subsequent analyses.

To control for unobserved heterogeneity and compare Hungary’s entrepreneurial trends with
those of other EU countries, a fixed effects panel data model was applied. The fixed effects model is
represented as:

Yii = Bo+ B1GDP; + BUnemployment;; + [zInflation; + €;;

Where Y, represents entrepreneurial activity in country i at time t, and «; captures the
country-specific fixed effects. The purpose of this model was to account for country-specific factors
that might influence entrepreneurship but remain constant over time. The fixed effects model revealed
that GDP growth had a robust positive effect across EU countries, while unemployment consistently
suppressed entrepreneurial activity. This model provided a comparative perspective and
demonstrated that Hungary’s entrepreneurial sensitivity to macroeconomic variables was higher than
the EU average, particularly for the 25-49 age group.

Machine learning methods, particularly Random Forest and Gradient Boosting, were
employed to capture non-linear relationships between entrepreneurial activity and the
macroeconomic variables.

The Random Forest model aggregates predictions from multiple decision trees and is

1

expressed as: f(x) = 7 T ht(x) Where T is the number of trees, and h,(x) the prediction from

tree t. The model ranked GDP growth as the most important predictor, followed by unemployment,
while inflation had a minimal impact.

The Gradient Boosting model builds trees iteratively, improving on the residuals of the
previous tree, and is expressed as: F(x) = F,,_;(x) + v X h,,(x) Where F,,,_; (x) is the prediction
from the previous iteration, v is the learning rate, and h,, (x)is the new tree that fits the residuals.
This model provided a more nuanced understanding of how threshold effects, particularly in
unemployment, drive sharp declines in entrepreneurial activity.

In order to examine non-parametric relationships, the Kruskal-Wallis H test and Spearman
rank correlation were applied. The Kruskal-Wallis test compared entrepreneurial activity across
different macroeconomic conditions, and the Spearman rank correlation quantified the strength and
direction of the relationships without assuming linearity or normality. These methods confirmed the
importance of GDP growth and unemployment in determining entrepreneurial outcomes, particularly
for the 25-49 age group, while inflation remained an insignificant factor.

In an attempt to explore long-term relationships, a cointegration analysis was conducted using
the Johansen test and the Engle-Granger two-step approach. The cointegration model tested whether
entrepreneurial activity, GDP growth, unemployment, and inflation moved together over the long
run. The Johansen test for cointegration was based on the following system of equations:

k-1
AYt = HYt—l + Z FiAYt—i + €
i-1

Where I1 is the cointegration matrix, I'; captures short-term dynamics, and €; is the error term.
The results confirmed the existence of a long-term equilibrium relationship between entrepreneurial
activity and the macroeconomic variables, suggesting that short-term deviations are corrected over
time, with the speed of adjustment varying by age group.
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Bayesian regression was employed to provide probabilistic estimates of the macroeconomic

effects on entrepreneurship. The Bayesian model is expressed as:
P11y~ POTEAP®)
' P(y)

Where P(S | X,y) represents the posterior distribution of the coefficients, combining prior
beliefs (P(B)) with the likelihood of the data (P(y | X, 8)). The Bayesian framework allowed for a
more nuanced understanding of uncertainty in the coefficient estimates, with the posterior
distributions confirming the significant effects of GDP growth and unemployment, particularly for
younger cohorts.

Structural Equation Modeling (SEM) was applied to simultaneously estimate the direct and
indirect effects of macroeconomic variables on entrepreneurial activity across different age groups.
The SEM model is specified as: Y = AY + T'X + ¢ Where Y represents the latent endogenous
variables (entrepreneurial activity), I is the matrix of structural coefficients, and { represents the error
terms. SEM was instrumental in quantifying how GDP growth, unemployment, and inflation interact
to shape entrepreneurial outcomes. It also provided insights into the generational differences, with
Millennials and Generation Z showing a stronger response to sustainability measures, which were
integrated into the SEM framework through environmental indicators.

Finally, the forecasting model combined Dynamic Panel Data (DPD) with Generalized
Method of Moments (GMM) to project entrepreneurial activity over the next 10 years. The DPD
model, including lagged dependent variables, is expressed as: Y;; = aYy_; + B,GDP; +
p,Unemployment;; + fzInflation; + f3Sustainability;; + y,Cohort ;s + €;; Where Y
represents the entrepreneurial activity in region i at time t. Yj,_4 is the lagged value of entrepreneurial
activity, capturing the persistence of entrepreneurship over time, GDP;;, Unemployment;; and
Inflation;; represent the macroeconomic indicators for region i at time t, Sustainability;;
represents the impact of sustainability indicators, and y; Cohort ;; captures the effects of generational
changes on entrepreneurship particularly the impact of generational shifts. The inclusion of the lagged
dependent variable Y;;_; allows the model to account for the dynamic nature of entrepreneurial
behavior, ensuring that previous levels of entrepreneurship influence current activity. This is
especially important in understanding the persistence of entrepreneurial activity over time, where the
economic environment and previous business performance shape future decisions.

The purpose of the dynamic panel data model was to capture both short-term fluctuations and
long-term trends in entrepreneurial activity, while accounting for generational shifts and the
increasing role of sustainability in business decisions.

The Generalized Method of Moments (GMM) was employed to address potential endogeneity
issues, particularly the inclusion of lagged dependent variables. GMM helps account for unobserved
heterogeneity across regions and time, providing robust estimates of the model parameters. The
lagged dependent variable Y;;_; had a significant coefficient, indicating the persistence of
entrepreneurial behavior over time, particularly among the 25-49 age group.

Each method in the analysis served a specific purpose in understanding entrepreneurial
activity in Hungary and its relation to macroeconomic and demographic factors. The descriptive
statistics and correlation analysis established the foundational relationships between GDP growth,
unemployment, inflation, and entrepreneurship, which informed the selection of more complex
models. The ARIMA time series model captured the temporal patterns of entrepreneurship and
allowed for short-term forecasting, while the Granger causality test established the directionality of
relationships between macroeconomic variables and entrepreneurship.

The OLS regression provided a straightforward interpretation of the linear effects of
macroeconomic variables, while the fixed effects panel data model controlled for country-specific
factors and allowed for EU-wide comparisons. Machine learning models, including Random Forest
and Gradient Boosting, were critical for capturing non-linear relationships and understanding
threshold effects, particularly for unemployment. The nonparametric methods validated the
robustness of the results without relying on strict assumptions about data distribution.
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The cointegration and long-term relationship models demonstrated the existence of stable,
long-term equilibrium relationships between macroeconomic variables and entrepreneurship, with
the Bayesian methods providing probabilistic estimates and capturing the uncertainty in the model
parameters. Structural Equation Modeling (SEM) was particularly valuable in identifying direct and
indirect effects, including the impact of generational cohorts and sustainability on entrepreneurial
outcomes. Finally, the Dynamic Panel Data (DPD) model and GMM estimation provided a
comprehensive framework for forecasting future entrepreneurial activity, incorporating both
macroeconomic factors and generational dynamics to predict the trajectory of entrepreneurship in
Hungary over the next decade.

By integrating these methods, the study was able to provide a detailed, multidimensional
analysis of entrepreneurship, highlighting the critical roles of economic growth, unemployment,
generational change, and sustainability in shaping Hungary's entrepreneurial landscape. This
approach enabled not only a clear understanding of past trends but also provided robust forecasts for
future entrepreneurial activity, offering key insights for policymakers and business leaders aiming to
foster a resilient and sustainable entrepreneurial ecosystem in the coming years.

3. RESULTS

This study analyzed entrepreneurial activity in Hungary from 2014 to 2023 using a
comprehensive approach that integrated twelve statistical, econometric, machine learning, and
forecasting methods. An additional layer of analysis focused on generational change, leveraging age
group data to understand how different cohorts contribute to entrepreneurship over time. The study
examined the relationships between macroeconomic variables — GDP growth, unemployment,
inflation — and entrepreneurial activity, and provided a forecast for the next decade. The findings,
enriched with demographic insights, offer a detailed understanding of the dynamics influencing
entrepreneurial behavior and their evolution in light of generational transitions.

Entrepreneurial activity in Hungary showed substantial fluctuations between 2014 and 2023,
with an average of 115.7 thousand self-employed persons with employees. The activity levels were
strongly influenced by economic conditions, particularly GDP growth and unemployment. The
descriptive analysis further revealed significant differences across age groups. Individuals aged 25-
49 consistently represented the largest share of entrepreneurs, contributing approximately 56% of all
self-employed persons with employees, while those aged 50-64 contributed 34%, and the younger
cohort (15-24) accounted for around 7%. The 65+ age group had the lowest entrepreneurial
participation, representing less than 3% of the total. These findings highlight the centrality of the 25-
49 age group in Hungary's entrepreneurial ecosystem, with entrepreneurship being concentrated in
the prime working years.

The correlation analysis showed that GDP growth and unemployment had the strongest
impact on the 25-49 age group, which had a correlation of 0.82 with GDP growth and -0.64 with
unemployment. This group, being the most active in business creation, responded more strongly to
economic expansions and contractions. In contrast, the 50-64 age group was less sensitive to these
variables, with a GDP growth correlation of 0.65 and an unemployment correlation of -0.52,
reflecting their relative stability and reduced propensity for entrepreneurship as they near retirement.
The younger cohort (15-24), while small in absolute numbers, exhibited high variability, with
entrepreneurial activity heavily dependent on favorable economic conditions, showing a correlation
of 0.58 with GDP growth and -0.50 with unemployment. Inflation had a weaker impact across all age
groups, with no significant correlation in any cohort, suggesting that price changes did not directly
influence business creation.

An ARIMA(1,1,1) time series model was applied to forecast entrepreneurial activity across
different age groups. The ARIMA model projected a gradual decline in overall entrepreneurial
activity, with particularly pronounced decreases in the 50-64 age group as this cohort exits the
workforce. By 2028, entrepreneurial activity among the 50-64 age group is expected to decline by
25%, with their share of total entrepreneurship dropping from 34% to around 28%. In contrast, the
25-49 age group is forecast to remain stable, accounting for 58% of entrepreneurial activity by 2028.
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The younger age group (15-24) is expected to experience a small increase in entrepreneurial
participation, with their share rising from 7% to 9% by 2028. This shift reflects growing interest in
entrepreneurship among younger generations, particularly in technology and sustainability-driven
industries.

The Granger causality tests revealed that GDP growth Granger-caused entrepreneurial activity
across all age groups, with the strongest effects observed in the 25-49 cohort. A 1% increase in GDP
growth led to a 0.6% rise in entrepreneurial activity for this group. The 15-24 cohort exhibited a
similar, though weaker, pattern, with a 1% increase in GDP growth resulting in a 0.4% increase in
entrepreneurial activity. The 50-64 age group was less responsive, with a 1% GDP growth resulting
in only a 0.2% increase in entrepreneurship. Unemployment, on the other hand, had a significant
negative Granger-causal effect across all age groups, with the 25-49 age group again being the most
sensitive. A 1% increase in unemployment led to a 0.7% decline in entrepreneurial activity among
this group, while the effect was smaller for the 50-64 age group, where a 1% increase in
unemployment led to a 0.3% decline in entrepreneurial activity. Inflation did not exhibit significant
Granger-causal relationships with entrepreneurship across any age group, indicating that it does not
directly influence entrepreneurial decisions in the short term.

The OLS regression analysis confirmed the strong role of GDP growth and unemployment in
driving entrepreneurial activity across age groups. For the 25-49 age group, the estimated relationship
was showing a robust positive response to GDP growth and a significant negative impact from
unemployment. The 50-64 age group had a weaker relationship with macroeconomic variables, with
coefficients of 0.32 for GDP and -1.65 for unemployment, indicating that while economic conditions
do influence this group, their entrepreneurial activity is less volatile. For the 15-24 age group, the
GDP coefficient was 0.48, highlighting their sensitivity to economic growth, while unemployment
had a relatively stronger negative impact (-1.89), suggesting that this group is more affected by labor
market conditions. Inflation, as in previous methods, had a small and statistically insignificant effect
across all age groups, reflecting that price changes do not directly impact entrepreneurial decisions.

The fixed effects model in the panel data analysis provided further insights into the cohort-
specific dynamics of entrepreneurial activity. The 25-49 age group remained the most responsive to
macroeconomic fluctuations, with a fixed effect coefficient of 0.48 for GDP and -1.87 for
unemployment. The model confirmed that younger entrepreneurs (15-24) were more likely to engage
in entrepreneurship during periods of economic growth, with a GDP coefficient of 0.45, and were
more vulnerable to unemployment, with a coefficient of -2.12. The older 50-64 age group had more
stable entrepreneurial activity patterns, with a smaller response to both GDP and unemployment.

Comparisons with the European Union showed that Hungary’s entrepreneurial activity in the
25-49 age group was more volatile in response to economic changes, while the 50-64 group’s
behavior was more aligned with the EU average. The R? of 0.82 for the model demonstrated the high
explanatory power of these macroeconomic variables when combined with country- and cohort-
specific effects.

The machine learning models, particularly Gradient Boosting, confirmed the importance of
GDP growth for all age groups. For the 25-49 age group, GDP growth accounted for 58% of the
variance in entrepreneurial activity, with unemployment accounting for 30%, and inflation for only
12%. The younger cohort (15-24) exhibited similar patterns, though their entrepreneurial activity was
more sensitive to economic fluctuations. The 50-64 age group had a more muted response, with GDP
growth explaining 45% of the variance and unemployment 25%.

The Kruskal-Wallis test supported these findings, showing significant differences in
entrepreneurial activity across different levels of GDP growth and unemployment for the 25-49 and
15-24 age groups, while the 50-64 group exhibited less variation across economic conditions.

The cointegration analysis revealed a stable long-term equilibrium relationship between
entrepreneurial activity, GDP growth, and unemployment across all age groups. The 25-49 and 15-
24 age groups showed the strongest cointegration with GDP, confirming that economic growth drives
long-term entrepreneurship for these cohorts. The error correction model (ECM) suggested that any
short-term deviations from this long-term equilibrium would be corrected at a rate of 35% per period
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for the 25-49 group, reflecting their adaptability to economic changes. The 50-64 group exhibited
slower adjustment, with a correction rate of 25%, indicating that their entrepreneurial activity is more
stable over time.

The Bayesian regression analysis provided further confirmation of the previous findings, with

posterior distributions showing that GDP growth had a posterior mean of 0.51 for the 25-49 age
group, with a 95% credible interval of [0.30, 0.71]. Unemployment had a significant negative effect
for all age groups, particularly the 25-49 group, with a posterior mean of -1.89. The posterior
predictive distribution highlighted the probabilistic nature of these relationships, showing that GDP
growth is likely to continue driving entrepreneurship in younger age groups, while the 50-64 group
will experience a more gradual decline in entrepreneurial participation.
The SEM analysis explored both direct and indirect effects across age groups, showing that GDP
growth had a direct positive effect on all groups, with the strongest effect on the 25-49 cohort.
Unemployment had a strong direct negative effect and a smaller indirect effect through its impact on
GDP growth. The model fit the data well, with a CFI of 0.93 and an RMSEA of 0.04, indicating a
strong fit for all age groups. The SEM results underscored the multi-dimensional impact of economic
conditions on entrepreneurial activity, with generational cohorts playing a key role in determining
the magnitude of these effects.

The forecasting model projected that entrepreneurial activity among the 25-49 age group will
remain stable at around 58% of total entrepreneurship by 2030. The 15-24 age group is expected to
increase their share to 9%, while the 50-64 age group will decline to 28%. These shifts reflect both
the demographic changes and the increasing emphasis on sustainability and innovation, particularly
among younger generations. The Dynamic Panel Data (DPD) model, using a Generalized Method of
Moments (GMM) estimation, incorporated both macroeconomic and generational cohort variables to
predict these shifts. The model demonstrated that GDP growth would continue to play a central role
in driving entrepreneurial activity, particularly for the 25-49 age group. As this group remains the
most active in business creation, the forecasted stability in their entrepreneurial participation reflects
their capacity to adapt to economic cycles and leverage opportunities for growth.

For the 15-24 age group, the model predicts an increase in entrepreneurial activity due to
rising interest in technology-driven industries and sustainable business practices. This group's
entrepreneurial participation is expected to rise by 2%, reaching around 9% of total entrepreneurship
by 2030. The younger generation’s preference for socially responsible and environmentally conscious
business models, coupled with their higher propensity for risk-taking in the digital economy, positions
them to lead new ventures in sectors such as clean energy, tech startups, and green innovation. The
forecasting model accounted for these trends by including sustainability indicators such as green
investment rates and the adoption of environmentally friendly practices, which are expected to play
a crucial role in shaping future entrepreneurial decisions.

In contrast, the 50-64 age group is forecasted to experience a gradual decline in
entrepreneurial activity as more members of this cohort retire or transition out of business ownership.
By 2030, the share of entrepreneurship attributed to this group is expected to drop from 34% to 28%,
reflecting the aging population and their lower levels of engagement in new business creation.
However, those who remain active in entrepreneurship within this age group are likely to be well-
established business owners who manage stable, traditional businesses rather than startups. The
forecast suggests that while generational change will lead to a reduction in new business creation for
this group, the businesses they manage will likely be resilient, having already weathered various
economic cycles.

The analysis of generational changes showed that Millennials (aged 25-40) and Generation Z
(15-24) will be the primary drivers of entrepreneurial growth in Hungary over the next decade. This
transition represents a significant shift in entrepreneurial culture, with younger generations placing
greater emphasis on innovation, social responsibility, and sustainable business models. Millennials
have already begun to dominate the entrepreneurial space, and their focus on technology, digital
platforms, and green businesses will continue to shape the future of Hungary’s entrepreneurial
ecosystem. The Millennials' entrepreneurial activity is expected to stabilize at around 60% of total
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entrepreneurship by 2030, reflecting their growing dominance in both traditional and emerging
sectors.

Generation Z, although currently representing a smaller share of total entrepreneurship, is
projected to experience the most rapid growth, driven by the rise of new industries such as e-
commerce, fintech, and green technology. The model’s generational cohort variable highlighted that
Generation Z’s entrepreneurial activity is expected to rise from 7% to 9% by 2030, marking a
significant shift in the composition of Hungary’s entrepreneurial landscape. This cohort is more likely
to embrace digital business models and integrate sustainability into their core operations, reflecting
global trends toward environmentally conscious consumption and production.

On the other hand, Baby Boomers (aged 65 and older) are gradually exiting the entrepreneurial
workforce. The forecasted decline in entrepreneurial activity within this age group reflects the natural
retirement of this cohort. Their share of entrepreneurial activity is expected to decrease from around
3% to 1% by 2030, leaving the entrepreneurial landscape largely to younger generations.

The sustainability indicator in the forecasting model was found to have a significant positive
impact on future entrepreneurial activity, particularly for younger age groups. The inclusion of green
investment rates and government policies promoting sustainability in the model helped capture the
transition to environmentally friendly business models. By 2030, sustainability is expected to be a
core component of entrepreneurial decision-making, especially for Millennials and Generation Z. The
model indicated that businesses adopting green practices are likely to benefit from both consumer
demand and government incentives, further encouraging new ventures in sectors such as renewable
energy, sustainable agriculture, and circular economy industries.

The Bayesian regression model confirmed these trends, showing that the sustainability
variable had a positive effect on entrepreneurial activity, with a posterior mean of 0.22. This suggests
that for every 1% increase in green investment, entrepreneurial activity could increase by 0.22
thousand, particularly in industries that align with the younger generations’ preferences for
sustainability. The shift toward sustainable economic decisions will also lead to a reallocation of
resources within traditional industries, forcing them to adapt to new environmental standards or risk
losing competitiveness in the marketplace.

Overall, the results highlight that macroeconomic stability, generational transitions, and
sustainability will be the key determinants of entrepreneurial activity in Hungary over the next
decade. The 25-49 age group, driven by Millennials, will continue to dominate the entrepreneurial
landscape, while younger cohorts, particularly Generation Z, will play an increasingly important role
in emerging sectors. The 50-64 age group will gradually retreat from entrepreneurship as retirement
rates increase, although those who remain will likely manage well-established businesses.

Economic growth remains the most important driver of entrepreneurship across all age groups,
with GDP growth consistently showing a positive and significant effect on entrepreneurial activity.
Unemployment, on the other hand, remains a critical challenge, particularly for the younger and
middle-aged cohorts, where rising unemployment leads to sharp declines in business creation.
Inflation, while present as a factor, plays a relatively minor role in shaping entrepreneurial decisions
compared to GDP growth and unemployment.

The forecasting model suggests that entrepreneurial activity will stabilize at around 135
thousand by 2030, with Millennials and Generation Z leading the charge toward more sustainable,
innovative business models. The model's inclusion of green investment rates and sustainability factors
demonstrates the growing importance of environmentally friendly practices in shaping the future of
entrepreneurship. This transition poses both opportunities and challenges for traditional sectors,
which will need to adapt to the changing preferences of younger entrepreneurs.
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Chart 1: Comprehensive visualization of research results

Source: own editing based on research results

This comprehensive analysis shows that the entrepreneurial landscape in Hungary will be
shaped by a combination of macroeconomic stability, demographic transitions, and the increasing
focus on sustainability. The younger generations, particularly Millennials and Generation Z, are
expected to drive future entrepreneurial growth, emphasizing innovation and sustainable business
practices.

CONSLUSION

This study presents a comprehensive analysis of the factors influencing entrepreneurial
activity in Hungary from 2014 to 2023, incorporating a range of statistical, econometric, machine
learning, and forecasting methodologies. By examining the roles of macroeconomic variables,
generational shifts, and sustainability trends, the research offers nuanced insights into the evolving
entrepreneurial landscape in Hungary. The integration of twelve different analytical methods —
ranging from time series modeling to structural equation modeling — along with a dynamic panel data
forecasting model, has provided a robust framework for understanding both short-term fluctuations
and long-term trends in entrepreneurial behavior.

The findings emphasize the central role of macroeconomic stability, particularly GDP growth
and unemployment, in shaping entrepreneurial outcomes. Consistent with existing literature, the
results demonstrate that GDP growth serves as a significant positive driver of entrepreneurship,
particularly for the 25-49 age group, who represent the most active cohort in new business formation.
Conversely, unemployment exerts a strong negative influence, especially on younger entrepreneurs,
underscoring the challenges posed by economic downturns and labor market conditions. While
inflation plays a secondary role in influencing entrepreneurship in Hungary, its impact remains muted
compared to the other macroeconomic variables.

A key contribution of this research lies in its focus on generational shifts and their impact on
entrepreneurship. As Baby Boomers retire and Millennials and Generation Z take on increasingly
prominent roles in the entrepreneurial landscape, the study highlights the distinct entrepreneurial
behaviors exhibited by these younger cohorts. Millennials are shown to drive growth in technology-
based and innovation-driven industries, with a strong emphasis on flexibility, social responsibility,
and sustainability. Generation Z is poised to follow a similar path, though with an even stronger focus
on digital entrepreneurship and green business practices. These generational transitions are not only
reshaping the types of businesses being created but also the broader economic structure in Hungary.
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The results also underscore the growing importance of sustainability in entrepreneurship.
Younger generations are increasingly integrating environmental and social considerations into their
business models, a trend that aligns with Hungary’s broader commitment to European Union
sustainability goals. The analysis demonstrates that sustainable business practices are not just a moral
or regulatory obligation but can serve as a competitive advantage, particularly in emerging industries
such as green technology, renewable energy, and sustainable agriculture. These findings are in line
with previous research, which has emphasized the role of sustainability in fostering long-term
economic growth through innovation and resource efficiency.

The forecasting model, which incorporated dynamic panel data analysis with Generalized
Method of Moments (GMM) estimation, provides valuable projections for the next decade. The
results predict that entrepreneurial activity in Hungary will stabilize at approximately 135 thousand
by 2030, driven by continued GDP growth and increasing participation from Millennials and
Generation Z. These generations are expected to dominate entrepreneurial activity, particularly in
sectors that emphasize sustainability and technological innovation. The forecast further highlights the
declining participation of Baby Boomers as they exit the workforce, with their contributions to
entrepreneurship expected to decrease significantly over the next decade.

The policy implications of these findings are clear. Policymakers in Hungary must prioritize
macroeconomic stability, particularly by promoting policies that foster GDP growth and reduce
unemployment, to sustain entrepreneurial activity. Efforts should also focus on supporting the next
generation of entrepreneurs by creating an ecosystem that encourages innovation, technology
adoption, and sustainable business practices. Additionally, given the rising importance of
sustainability in entrepreneurship, further investment in green finance, environmental regulation, and
sustainable business incentives will be crucial in maintaining Hungary’s competitiveness in an
increasingly sustainability-focused global market.

In conclusion, this study contributes to the broader understanding of entrepreneurship in
Hungary by integrating insights from multiple disciplines and methodologies. It offers a holistic view
of the factors shaping entrepreneurship, from macroeconomic variables to generational dynamics and
sustainability trends. The findings provide critical insights for business leaders, policymakers, and
entrepreneurs seeking to navigate the complexities of a rapidly evolving entrepreneurial landscape,
while also highlighting the importance of fostering a business environment that is both economically
and environmentally sustainable. As Hungary moves toward a more digital and green economy, the
role of entrepreneurship will remain pivotal in driving innovation, economic resilience, and long-
term growth.
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INVESTMENT DECISION MAKING USING SIMULATION AND
OPTIMIZATION TOOLS

JANEKOVA Jaroslava

Abstract

The aim of the article is to present a stochastic approach to evaluating the economic efficiency of a business
investment project. Its investment variants include renewal and development investments aimed to better use
of material, energy saving, waste utilization and also to increasing production capacities and potential for
business development. The economic efficiency of individual investment variants is assessed using the
dynamic financial criterion Net Present Value (NPV). The stochastic approach is based on Monte Carlo
simulations, which allow the risk of the investment to be taken into account. The selection of the most
advantageous investment variant is realized using statistical indicators and stochastic dominance. For the most
advantageous investment option, the optimization of the production program is subsequently carried out using
the optimization tool OptQuest and the analysis of risk factors.

Acknowledgements: This paper was developed within the projects: KEGA 038TUKE-4/2024, VEGA
1/0340/21.

Keywords: Investment, investment decision-making, risk, simulation, optimization.

INTRODUCTION

Investments in the renewal and development of long-term assets are necessary for the survival
and growth of the company. The author [3] emphasizes that investment decision-making should be
based on a well-developed investment plan with an emphasis on determining the return on
investment. The basis of investment decision-making is the assessment of the economic efficiency of
the investment project using appropriately chosen criteria [2]. Currently, dynamic financial criteria
are preferred for assessing the economic efficiency of an investment project, based on annual cash
flows and taking into account the time value of money. Several authors of their research papers prefer
the financial criterion Net Present Value [1, 4, 6], others Discounted Economic Value Added [5],
others try to adapt them to specific conditions [2, 8] when evaluating the economic efficiency of an
investment project. The very choice of financial criteria or methods of evaluating the economic
efficiency of investment projects always depends on the specific management of the company, on its
level of education and experience. No criterion is absolutely superior to the others. Each has its
limitations and does not work equally well under all conditions. Therefore, it is necessary to choose
a combination of criteria for evaluating the effectiveness of investment projects that would monitor
the established corporate goal and take into account the specifics of the project. At the same time, it
should be emphasized that choosing the right criteria for evaluating the effectiveness of investment
projects is important, but it is not a guarantee of its success, because if the cash flow forecast is
unrealistic, no method selection rule will help [3, 8].

Risk assessment is becoming an integral part of investment decision-making these days.
Quantitative methods play an important role in the evaluation of the economic efficiency of
investment projects. One of them is the Monte Carlo simulation method. This method of risk analysis
is used by several authors in solving various problems in the field of investment decision-making.
The authors of [9, 10] presented a model based on Monte Carlo simulation to provide insight into
how to incorporate extreme cash flow and managerial irrationality scenarios into the capital budgeting
process. In the article [1, 7], the Monte Carlo simulation method is used when deciding on the method
of financing an investment project. The use of the Monte Carlo method is much broader, for example
in the field of logistics, financial planning, quality assessment and etc.

The aim of the research is to decide on the choice of the optimal investment variant of the
assessed project. Investment variants are evaluated in terms of economic efficiency using dynamic
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financial criteria. Investment decision-making is realized through a simulation (stochastic) approach,
application of the Monte Carlo method and optimization using the OptQuest tool.

1. METHODOLOGY AND METHODS
The methodological procedure of the solved problem is shown in Figure 1 and characterized
in more detail in subsections 1.1 —1.5.

Figure 1: Methodological procedure of the solved problem
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1.1 Case study description

The case study deals with the stochastic assessment of the economic efficiency of the
investment project. The investment is focused on the renovation of existing or the acquisition of new
production equipment in a company dealing with potato processing. The current production is
inefficient due to the wear and tear of production machines and equipment (period of use approx. 15
years) and subsequent impacts on the growth of energy costs, material consumption, repair and
maintenance of machines and equipment. The current treatment method generates a high proportion
of waste that is not used. However, for the most part it is a quality material which is not suitable for
further processing due to dimensional reasons. In addition to the mentioned reasons, the need to invest
is also caused by insufficient production capacity, which confirms the unsatisfied interest of
customers in the products produced.

The above facts initiated the intention to invest in the renewal of production facilities or
development. The current state of production takes place in the sequence BP-basic production
(sorting, peeling), which in separate branches are followed by SP1-secondary production 1 (cutting
potatoes into various shapes) and SP2-secondary production 2 (production of chips). Renewable
investments concern the modernization of existing production facilities and development investments
concern the acquisition of a production line to produce a NP-new product from currently unprocessed
waste. The proposed solution is processed in variants (see Table 1). Investment variants in which
production will not be modernized (no investment is made) is marked with the symbol "¢" (current
status). Production with investment is highlighted by a bold font.

Table 1: Investment variants

Investment variant Number of the variant Designation of the variant

Investment in renewal Variant 1 BP + SP1 + SP2¢
Variant 2 BP + SP1c + SP2
Variant 3 BP + SP1 + SP2

Investment in renewal and development Variant 4 BP + SP1 + SP2¢c + NP
Variant 5 BP + SP1c + SP2 + NP
Variant 6 BP + SP1 + SP2 + NP

Investment in development Variant 7 BPc + SP1c + SP2¢c + NP

Source: Own processing

The company currently processes 30,000 tons of material annually, generating up to 30 %
waste. The investment in used main production is expected to increase the production capacity by
one third, i.e., at 40,000 tons. As no significant increase in sales of main production is considered due
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to its low profitability, the company is forced to increase capacity at the same time for SP1 or SP2,
or both. The percentage shares of individual productions on the increase in production volume for
individual variants are presented in Table 2.

Table 2: Planned annual production volumes by investment variants and type of production

° . % of waste from
% of production volume
. the total planned
. Number of | from the planned annual increase .
Investment variant . . annual production
the variant of production volume
volume

MP SP1 SP2 NP Unused Used
Investment in renewal Variant 1 30 40 0 0 30 0
Variant 2 30 0 40 0 30 0
Variant 3 30 25 15 0 30 0
Investment in renewal and Variant 4 30 40 0 3 27 3
development Variant 5 30 0 40 3 27 3
Variant 6 30 25 15 3 27 3
Investment in development Variant 7 0 0 0 3 27 3

Source: Own processing

1.2 Evaluation of economic efficiency of investment variants — deterministic approach

The assessment of economic efficiency is carried out using dynamic financial criteria net
present value (NPV), profitability index, Internal rate of return and discounted payback period. For
the purposes of this article, the procedure for using the NPV financial criterion is presented. The
methods of calculating the above criteria include the following formulas:

N CFy
n=1 (1+d)"

NPV =Y

—IC (1)

The values of the financial criteria are determined by the amount of annual cash flow (CF)
from investment variants converted to the present value at a discount rate (d-) considering the cost of
capital and the amount of one-off investment costs (/C). The formula for the calculation of the annual
CF from operating activities is expressed by the formulas (2) and (3):

CE, = EBIDTA, x (1 —t,) + D,, X d, )
EBITDA,, = ¥}_1 Snj — Xj=1 Cnj (3)

Where EBITDA is earning before interest, tax, depreciation and amortization; D yearly
depreciation; ¢ coefficient of income tax rate; N economic lifetime of the investment; » number of
years of economic lifetime of the investment; S yearly sales; C yearly costs; j number of products (1-
4).

1.3 Evaluation of economic efficiency of investment variants — stochastic approach

Considering the risk when evaluating the economic efficiency of investment variants is
implemented by the Monte Carlo simulation method. The individual input risk variables defined using
statistical characteristics and probability distributions are presented in Table 3.
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Table 3: Probability distributions and statistical characteristics of input risk variables

Input risk variable Unit Statistical characteristics P.mb.abll.l ty
distribution
Max yearly volume of processed Likeliest 40,000,000;
potatoes kg/year Min. 38,000,000; Max. 44,000,000 | CC@PERT
% of waste from the production o Likeliest 30;
volume o Min. 25; Max. 32 BetaPERT
% of mashed potato production I )
from waste of the whole % leellest 3; BetaPERT
. Min. 2; Max. 4
production
Purchase price of electricity EUR/kWh Likeliest 0.16; Min. 0.15; Max. 0.18 | Triangular
Purchase price of oil EUR/5I1 Likeliest 6.00; Min. 5.70; Max. 6.60 | Triangular
Purchase price of water EUR/m’ Likeliest 3.01; Min. 2.70; Max. 3.35 | Triangular
Purchase price of potatoes EUR/kg Likeliest 0.20; Min. 0.18; Max. 0.25 | Triangular
Average monthly personnel costs EUR/month/ Likeliest 750; Min. 680; Max. 850 BetaPERT
1 employee
Likeliest 10,000;
Increase of other costs EUR/year Min. 9,000: Max. 11,000 BetaPERT
. 3 Likeliest 2,000;
Water consumption m’/year Min. 1,900: Max. 2.100 BetaPERT
Price of potato chips EUR/Kkg Likeliest 0.70; Min. 0.65; Max. 0.80 | Triangular
Price of cut potatoes EUR/5kg Likeliest 2.50; Min. 2.30; Max. 2.80 | Triangular
Price of peeled potatoes EUR/5kg Likeliest 2.00; Min. 1.80; Max. 2.50 | Triangular
Price of mashed potatoes EUR/Kkg Likeliest 0.90; Min. 0.85; Max. 1.20 | Triangular

Source: Own processing

1.4 Decision on the choice of investment variants

The selection of the most advantageous investment variant taking into account the risk will
be using stochastic dominance rules, which are based on an examination of the whole probability
distribution of the NPV financial criterion. The first rule of stochastic dominance prefers a higher
value of the financial criterion over lower values and does not take into account the relationship to
risk. Thus, the preference for the advantage of investment variants is from the highest value of the
financial criterion of NPV. Graphical determination of the advantage of investment variants is based
on the mutual position of the distribution functions of the compared investment variants. The graph
of the distribution function of the preferred project lies to the right of the graph of the distribution
function of the dominated project, and their graphs do not intersect. In case the distribution functions
intersect with each other, the second rule of stochastic dominance is followed. In this case, in the
graphical determination of the advantage of the investment variants, the size of the areas is compared
between the graphs of the distribution functions of the investment variants, which intersect with each
other. The preferred project has a distribution function graph to the right of the distribution function
graph of the variant being compared and at the same time an area between the distribution functions
greater than the area between these graphs to the left where the distribution function of the variant
being compared lies. The rule applies only to entities with risk aversion. The order of preference of
investment variants according to the above mentioned rules is summarized using the method of
comparison in pairs.

1.5 Optimization of the most advantageous investment variant

The choice of the most advantageous investment variant is under the conditions of the
production volume given in Table 2. Optimization is carried out by the OptQuest tool. Its goal is to
increase the profitability of the most advantageous investment variant in the form of the mean NPV
value by changing the share of individual products in the increase in production volume. Decision
variables are BP, SP1, SP2, NP. At the same time, the risk analysis will be supplemented with a
sensitivity analysis, which provides information on the impact of the uncertainty of individual risk
input variables on the uncertainty of the output, i.e., mean NPV values. The NPV sensitivity chart
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shows the percentage contribution of all risk factors that contributed more than 1 % to the total
uncertainty of the value of the monitored financial criterion.

2. RESULTS

2.1 Application of the Monte Carlo simulation method

On the basis of the input data presented in chapter 1, the economic efficiency of individual
investment variants of the project is assessed. Economic efficiency expressed deterministically is
monitored by the financial criterion of NPV, in stochastic expression it is monitored via mean NPV.
Investment variant 5 acquires the highest values (see Table 4).

Table 4: Economic efficiency of investment variants - deterministic and stochastic approach

Economic efficiency
. Number of T -
Investment variant the variant Deterministic approach Stochastic approach
NPV (EUR) mean NPV (EUR)
Investment in renewal Variant 1 47,630 61,676
Variant 2 600,583 711,526
Variant 3 165,907 213,935
Investment in renewal and Variant 4 521,435 547,974
development Variant 5 1,074,388 1,235,905
Variant 6 639,712 738,483
Investment in development Variant 7 535,278 281,375

2.2 Application of stochastic dominance rules

Source: Own processing

The order of preference of investment variants according to stochastic dominance rules (see
Figure 2) is summarized using the method of comparison in pairs (see Table 5). The dominant

investment variant is Variant 5.

Figure 2: Distribution functions of mean NPV investment variants

Source: Own processing
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Table 5: The order of advantage of investment variants according to the rules of stochastic

dominance
. Number Order
Investment variants . . .
of dominance | of investment variants
1 1 1 1 1 1 0 7.
DA D S O[O
Q@22 |@®@ 4 3.
314 (1(B)|@®)] 7
3 3 3 3 1 6.
ORISORRORN)
4 1 4 (@ 3 4.
®|® | 7
3| B 6 1.
6 | 7
6) 5 2.
7 2 5.
Total 21

(x) - dominant investment variant
[ the second rule of stochastic dominance applied
[J- the first rule of stochastic dominance applied

Source: Own processing

2.3 OptQuest optimization tool application

The aim of optimization is to increase the profitability of investment variant 5 in the form of
the mean NPV by changing the share of individual products in the increase of production volume.
The decision variables BP, SP1, SP2, NP are set in the intervals according to Figure 3. It is also
permissible to change the volume of SP1, in the renewal of which no investment has been made, but
a slight increase in the current capacity is possible. A slight reduction in SP1 is also permissible,
which would shift part of the originally produced volume of SP1 to the production in which it was
invested (BP, SP2, NP).

Figure 3: Decision variables and their parameters

Source: Own processing

The optimization requirement for the output variable of mean NPV, in addition to its
maximization, is also the coefficient of variation (< 0.30), which is a requirement in terms of risk
limitation. The results of the optimization are recorded in Figure 4.

By optimizing production at 23 % BP, 2 % SP1, 45 % SP2 and 4 % NP, the maximum
mean NPV Variant 5(opt) will be reached in the amount of EUR 1,692,316, which means an increase
in profitability compared to NPV Variant 5 by EUR 617,928 and a reduction of risk of investment
variant expressed by a coefficient of variation of 0.27. The probability that the NPV will be at least
as calculated deterministically is 91.68 % for the optimized variant. Other statistical characteristics
of the optimized variant are recorded in Figure 5.
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Figure 4: OptQuest optimization output

Source: Own processing

Figure 5: Probability distribution of mean NPV Variant S(opt) and statistical characteristics

Source: Own processing

The risk analysis of investment variant 5 is supplemented by a sensitivity analysis, which
provides information on the impact of the uncertainty of individual risk input variables on the
uncertainty of the output. The sensitivity chart (see Figure 6) shows the percentage contribution of
all risk factors that contributed more than 1 % to the total uncertainty of the value of the monitored
financial criterion.

Figure 6: Sensitivity chart of input risk variables to mean NPV Variant 5(opt)

Source: Own processing
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The uncertainty of the forecast of the NPV financial criterion is mostly influenced by the

following three input variables:

e Uncertainty of the purchase price of potatoes contributes up to 43.4 % to the uncertainty
of mean NPV. This is the cost variable in the graph shown on the left, which reduces the
value of the simulated mean NPV.

e The price of SP1 production contributes 21.2 % to the output uncertainty and increases the
overall value of the output.

e The maximum annual volume of potato processing is reflected in the output uncertainty to
the extent of 20.7 %, it is a yield variable, increasing the mean NPV.

The identification of the most serious risk factors is important from the point of view of risk
management. High output variability reduces a forecast reliability. The identification of these risk
factors makes it possible to choose measures to increase the probability of achieving the expected
result or to reduce the adverse effects of their changes.

CONCLUSION

The stochastic approach applied to the evaluation of the economic efficiency of the investment
project uses Monte Carlo simulation to determine the forecast of the output quantity. Simulations
represent multiple repeated calculations of the output quantity with input values according to their
distribution functions. The simulations thus allow the simultaneous influence of many input variables
on the output to be taken into account, which means that the uncertainty of all input variables is
directly incorporated into the calculation. Also, the simulation outputs give an image of the reliability
of the forecast through the statistical characteristics of the simulated quantity, as well as the possibility
to examine the impact of individual risk inputs on the output. In our case, when it was a question of
comparing several simulated outputs, stochastic dominance was used. In this way, risk is explicitly
included in investment decision-making, and the form of the output also represents a set of important
data that can be directly used in risk management. This is primarily a quantitative measure of the
reliability of the forecast and the severity of risk factors, the possibility of repeated use of the
simulation model for changed conditions, and also the possibility of optimizing the model, if
necessary, to include other limiting conditions in the simulations. This is all essential information and
significant benefits of the stochastic approach for the decision-making process and risk management.

It is also necessary to mention the limitations of this approach. With the stochastic approach,
despite the possibility of using software simulation, the result is strongly dependent on the expertise
of the evaluator. The evaluator providing misleading inputs for the decision-making process by
incorrectly estimating uncertainty, defining distributions and selecting risk factors, as well as
unprofessional evaluation of simulation outputs leads to incorrect investment decisions and unwanted
economic, environmental and social impact.
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