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BOGNAR MARIA *

Az innovativ eszkozok haszndlatanak
fontossdga a felnottképzésben

Osszefoglalas: A felnéttképzés kutatdsat személyes indittatasbol kezdtem el,
mert felfigyeltem a kulcskompetencidk hidnyossagabdl adédé hatranyok-
ra kornyezetemben. Kutatasi teriiletemen, Somogy megyében, a tarsadalmi
egyenlStlenség és az elmaradottsag egyarant jellemzd, altalanos probléma a
kulecskompetencia-hianyossagokbol eredé munkaerd-piaci alulképzettség, a
munkanélkiiliség, a szegénység, a boldogtalansag, féként a kisfalvakban. So-
kaknak nem volt lehet6sége az dltaldnos iskolai tanulmanyok befejezésére, igy
nem tudtak az alapkészségeket elsajatitani, melyek hidnyossagai oriasi prob-
lémakat okoznak. Péld4ul ért6 olvasas nélkiil nem lehet szoveget elsajatita-
ni, igy nem tudnak kényvbél tanulni, az iskola sz6 hallattan elriadnak. Ugy
gondolom, még &k is lehetnek sikeresek a tanulasban a mai, modern digitélis
eszkozok segitségével, mely az online-oktatds soran még inkabb népszerivé
valhat, ezért kell az élményszert oktatds bevezetésére nagyobb hangsulyt fek-
tetni. Gyorsabb, eredményesebb, egyszeriibb kompetenciafejlesztést eredmé-
nyez. A gyorsan fejlédé digitalis vilagban pedig jabb és Gjabb kompetencidk
elsajatitasara van sziikség, az ujonnan alakult munkahelyek betoltéséhez is,
ezért sziikséges a felnSttek szamara minél elérhetdbbé tenni a képzési leheto-
ségeket, tanfolyamokat az inklazi6 szellemében. A decentralizalt, kistelepii-
1ési szintre osztott élményszerl felndttképzés enyhitené a munkanélkiiliség
problémajat, segitené az egyén tarsadalmi ranglétran vald feljebb jutdsat és
Somogy megye gazdasagi szintjének novekedését. Ezaltal biztositani lehetne
a minden olyan képzésben részt venni kivano részvételét, jelenlétét, akik ve-
szélyeztetettek a kirekesztddés szempontjabol.

Kulcsszavak: Feln6ttképzés, élményszerti oktatas, innovacio.

Abstract: I started my research on adult education on a personal basis because
I noticed the disadvantages in my environment due to the lack of key compe-
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Bognéar Mdria

tencies. In my field of research, in Somogy county, social inequality and backwardness are common prob-
lems, and underemployment in the labour market due to key competence gaps, unemployment, poverty,
and unhappiness, especially in small villages. Many did not have the opportunity to complete primary
school, so they were unable to acquire basic skills, the shortcomings of which cause enormous problems.
For example, it is not possible to learn a text without reading it intelligently, so they cannot learn from
a book, they are alarmed when they hear the word school. I believe that even they can be successful in
learning with today’s modern digital tools, which may become even more popular in online education, so
more emphasis needs to be placed on introducing experiential learning. It results in faster, more effective,
simpler competency development. In the rapidly developing digital world, it is necessary to acquire newer
and newer competencies, also to fill the newly created jobs.Therefore it is necessary to make training op-
portunities and courses as accessible as possible for adults in the spirit of inclusion. Decentralized, experi-
ential adult education divided into small settlement levels would alleviate the problem of unemployment,
help the individual to move up the social ladder and increase the economic level of Somogy county. This
would ensure the participation and presence of all those who wish to take part in training and who are at
risk of exclusion.

Keywords: Adult education, experiential education, innovation.

Célcsoportok

Harom célcsoport megkeresését téiztem ki feladatul, a Somogy megyei feln6ttképz6 intézményeket, a So-
mogy megyei telepiilések 6nkormanyzatait, és a Somogy megyei 16 éven feliili felnétt lakossdgot, akiket a
kvantitativ kutatas soran online kérdéivek kitoltésére kértem. Kutatdsom soran a célcsoportokat a Somogy
megyei roma dnkormanyzatokkal bévitettem, hiszen a tobb iranyt kompetenciafejlesztés, az inkluzio szel-
lemében létrejovo képzések szamukra relevansak igazan.

Mindhéarom célcsoport szamara kiilonbo6z6 zart kérdéseket tartalmazo, konnyen, rovid id6 alatt kitolt-
hetd kérdoivet készitettem. Az intézmények szamara egyesével, névre szoloan kiildtem el a kérdéiveket
email tizenetben, a felndtteket pedig a népszerii kozosségi oldalakon kértem fel a kitoltésre. Az eddig ka-
pott eredmények nem reprezentativak, mégis ramutatnak az igényekre, az eddigi tapasztalatokra.

A Felnottképzési Adatszolgaltatasi Rendszerben (FAR) talalhaté felnéttképzOként nyilvantartott 126
somogyi vallalkozas, cég, intézmény, iskola stb. szamara egyesével kikiildott email tizenetekre kapott va-
laszokbdl tudatosult, hogy sokan csak a belsé képzések, tiizvédelmi-, baleseti-, munkavédelmi oktatasok
bejelentési kotelezettsége miatt szerepelnek a rendszerben, ténylegesen nem végeznek feln6ttképzé te-
vékenységet. Az igy maradt 39 felndttképzé intézmény koziil 19 toltétte ki az online kérddivet és négy
személyes valasz érkezett, ez 59%-os valaszadasi arany. A Somogy megyei telepiilések nagyvarosait nem
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kerestem fel, mert azok a feln6ttképz6 intézmények székhelyei. A telepiilésvezetSk-
nek névre sz6lo, 243 email tizenetben kikiildott online-kérdéivekre csak 34 valasz
érkezett (14%), amely a telepiilésvezetSk érdektelenségére vagy hozza nem értésére
mutat. Somogy megye Osszes feln6tt lakossaga 190 000, akik eléréséhez kiilsés se-
gitséget kell igénybe vennem, az dnkormanyzatok, mtivel6dési hazak, konyvtarak
egytittmiikodésére is szamitok. Az eddig kapott 334 valasz arra mutat, hogy igény
van a feln6ttképzésre, a fejlddésre, viszont ez a magasnak tiiné szam még 1%-at sem
tesz ki a célcsoportnak.

Vizsgalni szeretném a célcsoportok és a lehetséges felnéttoktatasi helyszinek
(feln6ttképzok, mivelédési hazak, konyvtarak, munkaiigyi kozpontok) elézetes
gyakorlatait, az innovaciét, a telepiilések-feln6ttképzok kozotti kapcsolatot, a hu-
manerdforrast a Somogy megyei felnétt lakossag igényeit, tapasztalatait és feltérké-
pezni a hatékony mtikodést akadalyozo tényezéket, majd megoldast talalni.

Mivel dolgozatom kutatdsi teriilete egész Somogy megye és az itt é16 killonb6z6
tarsadalmi helyzetben 1évé felnétt lakosok minél kénnyebben elérhetd tovabbkép-
zését, felzarkoztatdsat, kompetenciaszint-novelését tiztem ki célul.

Szociokulturalis egyenlétlenség tiikrében egymasra lehetett vonatkoztatni a tar-
sadalomban bet6ltott helyet (tarsadalmi status) és a tudashoz valo viszonyt (iskolai
elémenetel). Lawton (1968-1974) vizsgalatai kimutattak, hogy az iskolaban vald
pozitiv eredmények elérésében nagy szerepet jatszik az otthonrdl hozott érték, nor-
ma, a csalad strukturaja, kommunikacids stilus. A szociokulturalis hattérbél adodo
iskolai problémak feltardsa, értelmezése, megoldasi modot nyujtana az esélykiilonb-
ségek csokkentésére. [1]

A kiilonboz6 szintekre épiilé képzéseken, tanfolyamokon, kiillonboz6 bemeneti
kovetelmények vannak, ehhez sziikséges az el6zetes szintfelmérés (nem bizonyit-
vany), amelybdl valoszintileg kisztirédik a hozott érték, tudas. Ezek a felmérések
megmutatjak azt is, hogy mindenképp az alacsonyabb tarsadalmi kozegbdl szarma-
z6 tanulok rendelkeznek gyengébb bemeneti szinttel, tudassal?
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Miért sziikséges az alapkompetencia fejlesztés?

Bernstein leirja, hogy a tarsadalmi osztaly génjei a tarsadalmi csoport kommuni-
kacids kodja révén adéddnak at, nem a genetikus kod révén, amely nyelvileg kiemeli
a kozosségit, a konkrétat, a szubsztanciat, mint folyamatot. Ez nem értéktelen kom-
munikdcids rendszer, oriasi metaforakészlettel rendelkezik, sokféle jelentést hozhat
létre, de ezek a nyelvi kddok nincsenek 6sszhangban azzal, amit az iskoldban kove-
telnek meg. Ha érzékeny a gyermek az iskola kommunikaciés rendszerére, akkor
el6segiti a szimbolikus és tarsadalmi fejlédést, ha pedig nem, akkor tarsadalmi és
szimbolikus valtast tapasztal. Az alacsonyabb tarsadalmi viszony lesztikiti a beszéld
rendelkezésére allo szintaktikai és lexikai formak valasztékat, igy a killonboz6 tarsa-
dalmi viszonyok kiilénb6z6 beszédrendszereket, nyelvi kddokat hozhatnak létre. A
kommunikacié folyamatan keresztiil sajatitjuk el a tarsadalmi szerepeket.

Somogy megye lakossdganak nagy része roma szarmazasu, akik eleve mas nyel-
vi kodokkal rendelkeznek, bar korunkban sajnos egyre kevesebben hasznaljak sajat
nyelvi kulturajukat, szégyellik szarmazasukat, igyekeznek a teljes integralodas felé.
Ebbél adéddan sem magyar, sem anyanyelvén nem tud helyesen, kifejezGen beszél-
ni, ami felnétt korban is gyakori, ezért van sziikség az alapkompetencidk megfeleld
elsajatitasara a feln6ttképzés keretén beliil.

A 21. szézadi iskolakat a tarsadalmi és kulturalis sokszintiség jellemzi, ahol min-
denkinek biztositott az esélyegyenlGség. Az esélyegyenléség (equality) a jogalla-
misagot megalapozé demokratikus kovetelmény, mely magaba foglalja az egyenld
lehetdségeket (equality of opportunities), valamint az egyenlé banasmodot (equal
treatment), mint ugyanannak a jelenségnek kétféle megkozelitését. Az esélyegyen-
16ségi elvet jogszabalyban rogzitették, mely garantalja, hogy az emberi méltosag és
az alapvetd jogok mindenki szamara megkiilonboztetés nélkiil biztositott. Az esély-
egyenl6ség az egyenld hozzatérést, az egyenldé bandsmaddot, a kirekesztés elkeriilését
teszi lehet6vé, a demokratikus tarsadalmi minimumot garantalja (2003. évi CXXV.
tv.), vagyis egyenlé modon hozzaférhet informaciokhoz, tevékenységekhez, szolgal-
tatdsokhoz, eszk6zokhoz. A méltanyossag azon tdmogato feltételek biztositdsa, me-
lyek a tarsadalomban megmutatkozo kiilonbségek (méltanytalansagok) ellenstlyo-
zasaként alkalmazott intézkedések, cselekvések sokasdga; de tenni kell azért, hogy az
egyenl6tlen helyzetben 1évék is részesiiljenek a felkinalt javakbol. 1]
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Kutatéi kérdések

- Tudja hasznositani mindennapi életében a megszerzett tudast?

- Konnyebb a megélhetés az ismeretanyagok elsajatitasa utan?

- Milyen szervezeteket lehet bevonni a képzések lebonyolitasahoz?

- Hogyan lehet az 6nkormanyzatokat és a felndttképzoket egyiittmiikodésre birni?

- Milyen képzési formak relevansak?

- Milyen ismeretatadasi formék és modszerek alkalmazhatok egyes élethelyzetekben?
- Honnét és hogyan lehet anyagi tamogatast kapni a tanfolyamok lebonyolitasahoz?

Relevancia

Kutatasomat relevansnak itélem, mert éget$ problémat vilagit meg és lehetséges megolddsokat keres. Hiaba
a technika, a tudomany, a technoldgia gyors fejlddése, ha hianyos az emberi tudas. Akkor fejlédnek hazank
térségei, ha megfelel$ ismerettel rendelkeznek az emberek az 4j eszk6zok hasznélatahoz, iranyitasahoz,
ami folyamatos tanulast kivan. Nemzetkozi problémakat, nem csak hazait érint a felndttképzés témaja,
ezért kitekintek kisebb kiilfoldi telepiilések gyakorlataiba is a kutatas soran.

Covid-19 virus hatasa a feln6ttképzésre

A pandémias helyzet a feln6ttképz6 intézmények miikodését is megvaltoztatta, megoldasra késztette vagy
felfiiggesztette. A jelenléti oktatds besziintetését felvaltotta a tavolléti oktatas, amelyre sem az oktatok, sem
a képzésekben résztvevok nem voltak felkésziilve. Magas volt azon kételked6k szama, akik az 4j, ismeret-
len, bizonytalan mddszert személytelennek tartottak, elutasitottdk. Azok a képzok és tanuldk, akik gyorsan
tudtak reagalni, megfelelé informatikai eszkozokkel rendelkeztek, tudtak élni az online-képzés nyujtotta
lehet6ségekkel. A videokonferencia-platformok (pl. Zoom, Teams) hiaba teremtették meg azt a teret, ahol
latni-hallani lehet egymast, dokumentumokat feltélteni, képeket megosztani, barhonnét konnyen elérhet,
mégsem szamitott torvényesen kontaktéranak.

A feln6ttképzok mindent elkovettek a tanfolyamok sikeres befejezéséhez. Az IKT-eszkozokkel nem
rendelkezé résztvevéknek papiralapon juttattak el az instrukciokat, tananyagot, feladatokat. Ahol pedig
lehetdség nyilt a kontaktéra megtartdsara, maximum tiz f6s létszammal, ott kiilondsen figyeltek a megfe-
lel6 dvintézkedések betartasara. Tovabb nehezitette a feln6ttképzé intézmények miikodését a hatarozatok

©
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késéi nyilvanossagra hozatala, a bizonytalansag az online szervezhet vizsgakrol, a védettségi igazolvany
sziikségességérol.

A kezdeti nehézségek ellenére a Covid-19 virus generalta kényszerhelyzet népszeriivé tette a digitalis
oktatatast. A felnéttképzésben résztvevok gyorsan raébredtek arra, hogy a tavolsdg mar nem jelent aka-
dalyt. Az utazasi id6 és koltségek megtakaritasa mellett rugalmas, széles képzési kinalat valt elérhetové,
novekedett a feln6ttképzésben résztvevék szama a konnyebb hozzaférés miatt. Online, digitalis és az él-
ményszer( képzéssel egyszerre nagyobb tomegeket lehetne tanulasra birni.

Innovativ médszerek, eszkozok a felnéttképzésben

Az élménypedagodgia sajat élményen, kozvetlen tapasztalason és az aktiv cselekvésen keresztiil tanit. Iz-
galmat, onfegyelmet, élmények sokasagat, csoporthoz tartozast, fokozddé dnismeretet, sikerélményt, mo-
tivaciot nyujt. Eszrevétleniil fejleszti a kommunikacids készségeket, a konfliktusmegoldé képességeket a
személyre szabott feladatokon keresztiil, egyéni haladas figyelembevételével (oktatoi alkalmazkodas, krea-
tivitds, batorsag). Sokkal hatékonyabb, mélyebb a tanulds, hosszabb tavd az emlékezés a hagyomanyos
oktatdsi formaval szemben, melynek segitségével gyorsan lehetne javitani a kompetencidit azoknak is, akik
nehezen tanulnak.

Az innovativ eszkozok (projektor-irasvetité, DVD-lejatszo, video- webkamera, digitalis fényképez6-
gép, GPS, interaktiv tabla-filces flipchart tabla, szamitogép, laptop, tablet, okostelefon) szinesebbé tehetik
a tanordkat és megtanit a megfelelé hasznalatra a hétkoznapokban. A digitélis kompetencia a mindennapi
életiinkben fontossa valt az alapkompetencidkon kiviil, hiszen hianyaban nem lehet beiratkozni egy a tan-
folyamra, dolgozatot irni, vizsgara jelentkezni, online drakon részt venni. A hatranyos helyzeti teleptilé-
seken Oridsi probléma az IKT-eszkozok hidnya, melyet egy oktatdsi helyszinen (faluhdz, mtvel6dési haz)
biztositani kellene tobb személy szamara. Novekedhetne a felndttképzésben résztvevék szama a konnyebb
hozzaférhet6ség altal.

10 Dunakavics - 2022/ 08.
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Somogy megyei felnottképzo intézmények kutatdsa, online-kérddiv

9. Térekednek az élményszer(i oktatasi modszer bevezetésére?
19 vélasz

Nem, a hagyomanyos oktatasi
maod hivei vagyunk.

Igen, tevékenységre birjak az
oktatok a résztveviket.

16 (84,2%)
Csoportmunka 10 (52,6%)
Brainstorming 5(26,3%)
Vita 7 (36,8%)
7 (36,8%)

0 5 10 15 20

Felné6ttképzés digitalis oktatasi formai

ONLINE ORAK

Hang, kép, dokumentum, vide6, bemutatd, sajat képernyé megosztasara, ora rogzitésére alkalmas plat-
formokon (ZOOM, Skype, Teams, Discord, Google Meet) torténé online 6rak, ahol lehetéség van privat
szobak létrehozasdra a kisebb csoportmunkakhoz. Az online 6ra nem legitim a jogszabaly szerint, ennek
modositasara lenne szitkség, ezért kell a képzési programokba beirni. Nem szamit kontaktoranak (szemé-
lyes jelenlétet igényl6nek), hidba a folyamatos oktatoi-tanuldi jelenlét az online térben.

E-LEARNING

Nincs kontaktdra, csak elektronikus feliileten elérhetd tanfolyamok. Onallé felkésziilésre alkalmas, méd-
szertanilag részletesen kidolgozott tanagyagokat, ismeretanyagokat, iranyitott kérdéseket tartalmaz. Egy-
egy tananyag végén ellendrzé tesztek (pl. KRESZ), melyek nagyon jol illeszkedik az egyén tanuldsi titemé-
hez.
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BLENDED KEPZES

Kevert tanulasi forma, E-learning és az online ordk egyiittese, vagy személyes képzés. Tandri konzultdcio
mellett 6nall6 tanagyagfeldolgozas jellemzi, rugalmas, jol nyomon kovetheté a haladas menete. Képzési
tipusoktdl fiiggben lehet egyéni, csoportos, személyes, online, heti vagy havi rendszerességt.

DIGITALIS OKTATAS/TANULAS

A korabbi tavoktatasnak felel meg. Emailben vagy virtualis tanulocsoportokban (Google classroom) oszt-
jak meg a tanuldkkal a tananyagot.

HIBRID OKTATAS

Személyesen megtartott kontakt orakkal egésziil ki a digitalis oktatas.

Felnéttképzik jogyakorlatai

Online feladatlap: folyamatos ellenérzés, hibak azonnali javitasa, magyarazat

Online 6ra: nem helyhez kotott, barhonnét be lehet jelentkezni az 6rara (nyelvorakon ez dnbizalomnéveld,
motivalo)

Ko6z6s prezentacié készités

Csoportmunkak

Brainstorming

Valos szituacioba helyezés

Projekt

Iranyitott kerekasztal-beszélgetés

Outdoor (kiiltéri) pedagogia: szabadban, semlegesen teriileten végzett fizikai gyakorlatok
Indoor (beltéri) pedagogia: rajz, festészet, zene, filmek, fényképek

Bodywork: mozgason alapuld (6nismeret fejlesztd workshop)

Workshop: kozos mihelymunka, problémamegoldas, nem 4j ismeret elsajatitasa

12 Dunakayics - 2022/ 08.



Az innovativ eszk6zok haszndlatdnak fontossaga a felndttképzésben

MINDEN MEGOLDHATO ONLINE TERBEN?
Somogy megyei felnittképzd intézmények kutatdsa, online-kérdéiv

22. A szakmaszerzésnél sziikség van a jelenléti gyakorlati képzésre?
19 valasz

® igen
@ Nem
Részben

Osszegzés

Kutatdsom olyan tarsadalmi jelenségekkel foglalkozik mélyebben, mint az intézmények, kozosségek, egyé-
nek életének jobba tétele, felzarkoztatasa, melyet a neveléstudomanyon beliil az oktatds, tanulds, tanitd-
si-tanuldsi mddszerek reformalasaval, Gjszerd, modern, fejlesztett technikak, gyakorlatok bevezetésével
képzelek el. Az 1j technikak bevezetése és a szélesebb korben elérheté felnéttképzés soran az alacsony
tarsadalmi réteg életkoriilményeinek javulasa, kulturalis felzarkoztatasa, a kozosségi élet aktivitisa var-
hat6. A hatranyos helyzetben 1évék tarsadalmi ranglétran vald feljebb jutdshoz mindenki szamaéra egy-
forman elérhetévé kell tenni a feln6ttképzést. Azokra a teleptilésekre kell kiilonésen odafigyelni, eljut-
tatni a feln6tteknek sz016 kompetenciafelzarkoztato tovabbképzést, atképzést nyujtd tanfolyamokat, ahol
magas az alulképzettek, munkanélkiiliek, mélyszegénységben él6k szama. A tomegkozlekedési eszkozok
hianyossaga neheziti ezekrdl a telepiilésekrél a kornyezé varosokba valo rendszeres eljutdst, igy a helyi
kozmuvel6dési intézményekben szervezett tanfolyamok nyutjtanak a megolddst a problémara. A hatékony
élményszer(i oktatasi modszert 6tvozve az online képzési formaval azoknak is motivalo lehet, akik nem
szeretnek az iskola padjai kozott, hagyomdnyos oktatdsi 6ran részt venni. Minél mtiveltebb a tarsadalom,
anndl eredményesebb a tarsadalmi modernizacié. A kisteleptilési szintre decentralizalt feln6ttképzés javi-
tand az elhelyezkedési aranyt, az életkoriilményt, az elégedettségi szintet. Ennek eléréséhez sziikséges az
onkormanyzatok és a felnéttképz6 intézmények egytittmikodése. Az IKT-eszkozok és az internet-hozza-
férés nem mindenki szamara egyforman elérhetd, ezért sziikséges els6dlegesen egy-egy telepiilésen olyan
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helyszineket létrehozni, ahol megtanulhatjak a technoldgiai eszk6z6k megfelel$ hasznalatat, amit barhol,
barmikor hasznalhatnak az online képzéseknek koszonhetden.
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GEP ZSUZSANNA *

A joga helye a fels6oktatdsban/A stressz-
oldds és a joga kapcsolata, hatdsdnak
vizsgdlata egyetemi hallgatok korében

Osszefoglalas: Napjainkban egyre nagyobb sziikség van arra, hogy a legjobb | * Pécsi Tudomdnyegyetem
modjat talaljuk meg a kikapcsolodasnak, feltoltédésnek, mert fokozatosan né Term‘észe”“‘fl"’f‘d,”)’ iKar,
a mindannyiunkat érintd stresszhelyzetek szama és negativ hatasa. Erre szol- ?5 toérztgdomany i & Testnevelési
gdlhat megolddsként a joga, mivel olyan stresszoldo6 gyakorlatokat, dszandkat, | .. zsuzsannagep@gmail.
légzéstechnikakat, relaxaciot, meditacidt és koncentracidt hordoz magéban, | .om

amellyel konnyebben sikeriilhet a nagyobb problémakat, stresszes helyze-
teket kivédeni. KérdSives vizsgalatot végzek pécsi egyetemistak korében,
és arra keresem a vélaszt, hogy - amennyiben ismernek relaxacios-, illetve
stresszoldo technikakat —, hogyan tudjak segitségiil hivni azokat, s mennyire
talaljak hatékonynak? A kutatds els6 lépcsdjeként indult pilot vizsgalat ered-
ményeit mutatom be.

Kulcsszavak: Stressz, joga, stresszkezelés.

Abstract: I teach yoga, various relaxation techniques, meditation and breath-
ing techniques to foreign students. In my research, I want to explore the role
of yoga in improving learning skills. They are from different countries, with
many other traditional, and the education is also different in various country.
I'm doing pilot research with them. I wonder if they knew yoga before, if
they practiced yoga, what kind of relaxation techniques they use to cope with
stress. Had they previously included yoga in their education? Have they dealt
with stress relief? I am looking for answers to these questions.I conducted an
input questionnaire survey with them, and I would like to present this.
Keywords: Yoga, relaxation, learning skills, stress.
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A kutatds bemutatdsa

A kutatasi témam interdiszciplinaris jellegd, ezért tobb tudomanyteriilet felé is van kapcsolodasi pontja.
Mivel a joégaalapi mozgasformak és ezen beliil a relaxacié kozoktatasban betoltott szerepét vizsglom,
egyszerre lehet relevans a neveléstudomany-pedagdgia, valamint a sporttudomany teriiletein. Lazabban
kapcsolodd tudomanyteriiletekként szoba johet még az egészségtudomany (joga egészségre gyakorolt ked-
vez0 hatdsai), kultiratudomany (joga, mint a hindu kultara része), valamint a pszicholdgia. Ami a téma
relevanciajat és aktualitdsat illeti, fontos emlitést tenni arrdl, hogy a jogaalapi mozgasformak és a relaxa-
cios technikak hozzajarulhatnak ahhoz, hogy az oktatds résztvevéi hatékonyabban tudjék a feladataikat
ellatni, illetve azt a tényt is meg kell emliteiink, hogy a joga tarsadalmi elfogadottsaga és beagyazottsaga az
elmualt évtizedekben Magyarorszagon nagymértékben nétt, jotékony hatasai miatt ,,divatossa” vélt, tarsa-
dalmi igény van ra. Doktori kutatdsomban a joga kozoktatason beliili helyzetét és szerepét vizsgalom. Jelen
vizsgalatban a leendd testneveld tandroknak a jogaval kapcsolatos attitlidjeire voltam kivéncsi. Irisomban
el6szor is azt szeretném ismertetni, hogy miben segit a joga?
Az alabbi elemek elméleti és gyakorlati alkalmazasai a legfontosabbak.

Cél: Stresszoldds

Flow-dllapot
elérése

Relax4cié; R.E.M.
fazis

Villdm relaxacié

Légzés-

Mantra meditaciok technikak

Forras: Sajat szerkesztés
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A joga helye a felsGoktatasban

A fent emlitett fogalmakat azért sziikséges koriiljarni, hogy tisztdbban
lassuk ezek fontossagat, hiszen szamos kutatas bizonyitja, hogy napja-
ink tarsadalmi szerepléit hogyan befolyasolja ezen elemek gyakorlati
haszna.[1] Sajnos egyre tobb a mentalis és fizikai megbetegedés, ame-
lyekkel nehezen tudunk megkiizdeni.

A WHO elérejelzések szerint példaul, a jov6ben az egészségligy
legsulyosabb akadalyai a mentalis zavarok, megbetegedések lesznek.
Sajnélatos, de a stressz mindennapi életiink részévé valt ezért mind
a felnéttek, mind pedig a gyerekek életében nagyon fontos tanuldsi
feladat a kiillonboz6 stresszkezel$ technikak elsajatitasa. Sziikséges
azt is megemliteni, hogy az elmult két évtizedben bebizonyosodott a
mindfulness klinikai hatékonysdaga a felnéttoktatas tanuldsi kontextu-
sai kapcsan is. [2] Tovabba Kaley-Isley és tarsai (2010) [3] kutatasai
megallapitottak, hogy a jogat egyre tobb fiatal és felndtt haszndlja az
altalanos egészség és fittség javitasanak eszkozeként. A joga tovabba
igéretesnek tlinik, mint kiegészitd terdpia gyermekek és serdiilok sza-
mara is. Manincor és tarsai (2016) [4] arra jutottak, hogy az egyénre
szabott joga killonosen eldnyos lehet a mentdlis egészség elérésében.
A gyermekek és serdiildk egészségre gyakorolt hatasait, valamint
a didkok nevelésére gyakorolt hatdsai bizonyitékaul kitérek arra is,
hogy a jogaalapt kreativ relaxacié iskolai tantervekbe illeszthet&sé-
gérol értekezik Goldberg (2004) és arra a kovetkeztetésre jut, hogy a
tanuldknak bizonyitottan jo technikakat ad ahhoz, hogy megnyugod-
janak, koncentraljanak, részt vegyenek, és megtapasztaljak az 6nkont-
rollt. A joga onszabalyozasra, szocialis interakcidkra, szerhasznalatra
és tanulmanyi teljesitményre gyakorolt hatdsardl a didkok véleménye
szintén altalaban pozitiv — Butzer és tarsai (2017) [5] jutottak erre a
megallapitasra.

Hindin és Caldwell (2017) vizsgalatai arra utalnak, hogy a tartds
mindfulness-gyakorlatok fokozzak a figyelmet és az érzelmi 6nsza-
balyozast, és elosegitik a rugalmassagot, ami jelentds potencialis eld-
nyokre utal mind a tandrok, mind a didkok szdmara.
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Szandékos odafigyelés a gondolatokra, érzésekre, testérzetekre és érzékszervi ta-
pasztalatokra, ahogyan azok pillanatrdl pillanatra felmeriilnek. Augenstein (2013)
[6] a koncentracié kérdésének kiilonds jelentdséget tulajdonit, mint egy olyan té-
nyezdnek, amely fejlesztési célként van jelen. White (2009) [7] szintén kiemeli a joga
koncentraciéra gyakorolt jotékony hatasat, emellett ramutat, hogy a joga megnyug-
tatja a gyerekeket, csokkenti az elhizast, a dithot és a panikot, fokozza a képzeléerdt
és a tanulmanyi teljesitményt is.

A pilotvizsgalatban a leendd testneveld tandroknak a jogaval kapcsolatos atti-
tlidjeire voltam kivancsi. Miutan felsoroltam és szakirodalommal alatimasztottam a
stresszoldas legfontosabb elemeit, szeretném ezeket a kutatasi eredményeket bemu-
tatni. A Pécsi Tudomanyegyetem Természettudomanyi Kar Sporttudomanyi és Test-
nevelési Intézetében végeztem Online kérdéives vizsgalatot 2021. Osz/I.szemeszte-
rében egy szabadon vélasztott joga-meditacid-flow kurzuson, amit, mint tanarsegéd,
¢és mint a Neveléstudomdnyi Doktori Iskola II. évfolyamos PhD-hallgatéja oktatok.
A kérdéivet 27 magyar hallgaté toltotte ki. Azért is tértem ki erre, mert nemcsak
magyar hallgatokkal, hanem kilfoldiekkel is végzek pilot vizsgalatot, de ezek még
folyamatban vannak. A hallgatdk, akik vagy sportszervezdék, edzék, vagy osztatlan
tandr szakra, illetve sport- és rekredcid szervezésre jarnak, mivel nem kotelez6 targy-
ként vették fel ezt a targyat, igy feltételeztem, hogy kiilonb6zé okokbdl kapcsoldd-
tak ehhez a kurzushoz. Kideriilt, hogy vagy azért vették fel, mert mar néhany joga
foglalkozason részt vettek, vagy pedig, mert sziikségesnek tartjak a sportjuk kiegé-
szit6jeként a jogat, végiil pedig olyanok is részt vettek, akik kivancsiak voltak, mert
sokaktol hallottak, hogy hajlékonyabbak lettek, s a kurzus végi relaxaciot be tudtak
épiteni mindennapjaikba, ami segitette 6ket a stressz csokkentésséhez.

A kérdéives kérdésekbdl kiemeltem néhdnyat, amit ebben az dolgozatban fontos-
nak vélek bemutatni.
11. Tudja-e, mit jelent a relaxacié?
12. Ha a vélasz igen, gy 6n hogyan, milyen médon relaxal?
13. Tudja-e mit jelent a flow?
14. Amennyiben tudja, gy melyik az a sporttevékenység, amelyben ezt érzi?
15. Hallott-e kordbban a flowrdl?
16. Mit gondol errdl? Sziikséges-e relaxalni?
17. Amennyiben a valasz igen, ugy fejtse ki, miért tartja az 6n életében fontosnak?
18. Ismer-e barmely fajta jogalégzé technikat?
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19. On szerint a jogalégzés csokkenti-e a stresszt?
20. Melyik az a tevékenység, amelyben ugy érzi, hogy szabadidejében ki tud kapcsolddni?
21. Ugy gondolja, hogy ez a kurzus segitheti az &n kikapcsol6dasat?

Pilotvizsgalat eredményei a kovetkezok voltak:
- Volt-e barmely tanoran jogafoglalkozas?
Nem 77.8% Igen 22,2% Talan 0%
~ On szerint a j6galégzés csokkenti-e a stresszt?
Igen 66.7% Nem 0  Taldn 33.3%
- Ugy gondolja, hogy ez a kurzus segitheti az 6n kikapcsol6dasat?
Igen 92.6% Nem 0 Talan 7.4%
- Milyennek tartja észlelt egészségi allapotat?
J629,6% kivald 33.3% megfeleld 37%

12. Volt-e barmely tandéran jogafoglalkozas

27 vélasz

® Igen
® Nem
@ Talén

A vélaszadok eredményei azt titkkrozik, hogy kozel 80%-a hallgatoknak még nem talalkozott iskolai
kornyezetben jogaval s nem vett részt jogafoglalkozasokon. Az eredmény tovabba arrdl is arulkodik, hogy
ezek szerint nem foglalkoznak jogalégzésekkel vagy akar meditacioval, relaxaciéval amelyek segithetnék
Oket a szorongas csokkentésében.
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On szerint a joga légzés csokkenti-e a stresszt?

27 valasz

® Igen
® Nem
® Tala

A valaszadok tobbsége (66.7%) szerint a jogalégzés csokkenti a stresszt, de sajnos a korabbi kérdés alap-
jan az dertil ki, hogy csak ,,tippelni” tudjak, viszont nem tanultak jogalégzés technikakat, amely moédszerek
segitségiil lehetnének a stresszoldasaban.

Ugy gondolja, hogy ez a kurzus segitheti az 6n kikapcsolodasat?

27 vélasz

® lgen
@ Nem
® Talén

A

Arra a kérdésre, hogy segitheti-e a kikapcsolddasukat a kurzus, pozitiv visszajelzés érkezett. Azért is
fontos szamomra, s mert nyitottak a hallgatok (megkérdezettek) ezekre a mddszerekre, s leendd sport-
szakemberként ezekkel az ismeretekkel gazdagithatjak a leendd generaciot, amely segitheti életiik fontos
dllomadsainak elérésében.
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4. 5. Milyennek tartja észlelt egészségi allapotat?

27 vélasz

@ kivalo
@ megfelels
jo
@ rossz
@ nagyon rossz

Arrdl a kérdésrél, hogy milyennek tartjak észlelt egészségi allapotukat, megoszld valaszok sziilettek,
ahogy a jelen abra is mutatja. Csupan 33,3% tartja kivalonak egészségi allapotat. A valaszadok 37% a tartja
megfelelonek, s 29,6% pedig jonak. Egyik valaszad6 sem tartja rossznak, viszont a kvalitativ kutatasi vala-
szokbol az kovetkezik, hogy igen sokan érzik stresszesnek a mindennapjaikat.

Valaszok tartalma
Arra a kérdésre, hogy ,,Miért valasztotta ezt a kurzust?”, az alabb sorolt valaszok sziilettek:
»Leendd testnevelGként fontosnak tartom, hogy ne csak a sajat sportagunkkal legyiink tisztdban, hanem
mds, 1ij, szamunkra eddig ismeretlen sportokkal is megismerkedjiink, hogy ezt a megszerzett tuddst majd
tovabb tudjuk adni azoknak, akik nagyon érdeklédnek irdnta, vagy legaldbb egy kis alapot tudjanak sze-
rezni ezzel a sporttal kapcsolatban.”

»Kordbban mdr részt vett egy mdsik joga kurzuson, s azt jonak taldlta”

»A joga egészséges fizikaiaktivitdst jelent. iziileti mobilizdldst, nyijtdsokat, erdsitéseket, ezekre 1igy érzem,
sziikségem van.”

,Erdekesnek, izgalmasnak taldltam.

»Hogy segitsen a stresszt oldani, ki tudjak kapcsolni, ne mindig a kitelezettségeimmel legyek elfoglalva.”
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»Mivel mar kordabban is jogdztam, és nagyon hasznos sportnak tartom.”

»2019/20-as tanév tavaszi szemeszterében felvettem a joga ordt, azonban a COVID-jdrvdny miatt csak
1 honapig tudtunk személyes jelenléttel részt venni. Az alatt a révid idé alatt szamomra nagyon pozitiv
hatdssal volt a joga. Délelétti 6rakban zajlott a kurzus, és a nap hdtralevd részében sokkal energikusabb
voltam, jobb volt a kizérzetem, mint a tobbi, nem jogaval indulé napjaimon. A tobbi akkori érdim koziil
a joga hidnydt éreztem legjobban, ezért nagyon megoriiltem, mikor megldttam, hogy ebben a félévben is
van lehetdség jogazni.”

»Mdr régebb ota ki akartam prébalni a jogat.”

(TUDJA-E MIT JELENT A RELAXACIO?)
HA A VALASZ IGEN, UGY ON HOGYAN, MILYEN MODON RELAXAL?

»Sehogy.”

»Teljes relaxdciot nem igazdin szoktam végezni. Amikor pihenek, akkor sem relaxdlok teljes mértékben,
mert folyamatosan porog valamin az agyam. Taldn az elsé joga éramon relaxdltam utoljdra, és nagyon
régota elGszor is.”

LIranyitottan, iiléhelyzetben.”

»Lefekszem az dgyamra és ASMR-videdk hangjat hallgatva fekszem csukott szemmel.”

»Zenehallgatdssal”

»Nem relaxdlok de elvégeztem agykontroll tanfolyamot és reik-t.”
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(MIT GONDOL ERROL? SZUKSEGES-E RELAXALNI?)
AMENNYIBEN A VALASZ IGEN, UGY FEJTSE KI, MIERT TARTJA AZ ON ELETEBEN FONTOSNAK?

>

»Aktiv-, és élsportoloként, 1igy gondolom, hogy a dontéshozatalban és a mindennapos terhelés ,elviselése’
érdekében is sok segitséget tud nyiijtani.”

»Mert ilyenkor egy kis ideig 100%-osan tudok figyelni a testemre, elmémre, hogy mire van sziikségem.”
»Nekem a feltoltédéshez fontos.”

»A stressz megmeérgezi az emberi életet.”

,Ugy gondolom, az ember legnagyobb ellensége a stressz, ezért mindenkinek jot tesz a rendszeres relaxdlds.”
»Sziikséges a negativ stresszet kizdrva a pihenésre koncentrdlni, hogy jobban teljesitsiink.”

~Azon emberek tdbordt bévitem, akik képesek mindent tillaggédni. A legaprobb dolgokon akdr napokig
aggodok, és dllanddéan azon gondolkodom, mit és hogyan kellett volna mdshogyan csindlnom. Olyan dol-
gok miatt is szoktam biintudatot érezni, amik miatt egydltaldn nem kellene. Szdmomra azért fontos a
relaxdcié, hogy elengedjem a stresszt és az energidimat arra forditsam, hogy a jo dolgokat pozitivan éljem

meg.

»INap, mint nap terhelésnek van kitéve a szervezetem a rendszeres edzések miatt. Ezért kell elegendd mi
ndségi idét adnom, hogy regenerdlédjon.”

»Mert felgyorsult életet éliink és fontosnak tartom, hogy valahogy lekiizdjiik a stresszt, ami a mindenna-
pokban minket ér”

»Kikapcsol és felold a mindennapi stressz alol.”

»Csokkenti a stresszt, ellazit”
,Fontos ebben a felgyorsult vilagban picit lassitani.

>
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Kovetkeztetés

A valaszok alapjan a hallgatok a stresszhelyzetektdl félnek s nem tudjik, hogy kihez, vagy milyen eszkozok-
hoz fordulhatnanak. Sokan ugy gondoljak, hogy talan 6k hibaznak vagy gyengék valtoztatni szorult élet-
helyzetiikon, s ezért inkabb nem mernek az illetékes szakemberhez fordulni, mert tigy gondoljak, hogy ez
kellemetlen. Szégyenként, s6t sportoloként még inkabb gyengeségként élik meg ezeket a belsd vivodaskat,
s ugy gondoljak, hogy amennyiben fény deriilne, hogy szakemberhez, sportpszicholégushoz fordulnak,
akkor ettdl kevesebbek lesznek tarsaik szemében. Megdobbentd volt megtapasztalni, hogy egyéni meg-
nyilvanulasuk errdl arulkodik, mig mas orszagok kulturajaban bevett s teljesen természetes szokassa valt,
hogy segitséget hivnak szorult helyzetiikkben. Hiszen egy kiils6 szemlél6, tars, pedagogus, szilé vagy adott
szakember sokkal szélesebb spektrumban latja és értékeli a problémat. Mi magunk nem is akkoranak lat-
juk, mint amekkora val6jaban, viszont, ha segitségaddink mddositanak apré véltoztatasokkal, tanacsokkal,
akkor hamarabb s konnyebben eljuthatnank a megoldashoz. Hétrél hétre a gyakorlasok alatt kiemelten
kardinalis szdmukra a relaxaci6 ismerete és gyakorlati megkozelitése. A hallgaték lényegesnek tartjak,
hogy leendé testnevel6ként ismerjék és alkalmazzak a jogalégzéseket, relaxaciot.

Voltak olyan valaszok, amelyekbdl kittinik, hogy még soha nem alkalmaztak ezeket a modszereket,
mint pl.: villamrelaxacié, meditacid, mantrak éneklése vagy barmely joga 1égzés. Ezek mind hozzdjarul-
nak, hogy akar egy verseny el6tt vagy egy vizsga elott kevésbé szorongjanak, s gyorsabban eljussanak a
koncentrélt allapothoz, ahhoz, hogy figyelmiik az adott tevékenységre korlatozédjon. A flow-allapot el-
érése leginkdbb egy aktiv sportolonal, megfelel6 fizikai terhelés utan koénnyen elérhetévé valik, hiszen
egy automatikusan végbemend cselekvés, sportolas utan miel6bb jelentkezik, ahol arra az idére, amig a
cselekvés zajlik, megsziinik létezni az id6 és a tér, ahogy Csikszentmihdlyi Mihaly fogalmaz, s magat a
tevékenységet élvezziik, mikozben pozitiv hormonok szabadulnak fel. Ez élettani szempontbdl is elonyos,
s ha ezt rendszeressé tessziik, akkor ezeknek szamos pozitiv hatdsai varhatok. Az alabbi idézet a Magyar
Pedagogia egyik értekezésébdl is ezt titkrozi:

»A pedagogus személyiségén tul a motivacioja és szakmai ismerete is pozitiv kapcsolatban 4ll a didkok
altal atélt élmény gyakorisagaval (Bakker, 2003; Smirthrim, Garbati és Upitis, 2008). Masik jelentds terti-
lete a sport (teljesitmény), ahol gyakoribb az élmény megjelenése (Jackson, Thomas, Marsh és Smethurst,
2001; Jackson, Ford, Kimiecik és Marsh, 1998). Ez els6sorban annak kdszonhetd, hogy a tevékenység koz-
ben folyamatos visszacsatoldst kap a sportold, valamint a belsé motivacio is markansabban jelentkezik
(Csikszentmihalyi, 2010). Jackson (1995) egyéni sportoldk (atlétak) vizsgalata soran azt az eredményt
kapta, hogy nemcsak a versenyeken élnek at flow-t, hanem az edzések alkalmaval is. Egy csapatsportag
(labdarugas) vizsgalata azt mutatta, hogy csapat szintjén a flow élménye dontetlen eredménynél nagyobb,
mint amikor a csapat vezet vagy vesztésre all (Bakker, Oerlemans, Demerouti, Bruins és Karamat, 2011).
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A joga helye a felsGoktatasban

Ez is aldtamasztja azt az elméletet, miszerint a kihivas min6sége kivaltképp fon-
tos a flow eléréséhez” [8]

A valaszokbdl az kovetkezik, hogy a stresszoldast fontosnak tartjak. Eszlelt
egészségi allapotukat rendszerint megfelel6nek tartjak, de csak 33%tartja kivalonak.
A kutatas tovabbi iranyaiban mélyinterjut készitek Baranya megyében él6 testneve-
l16kkel, ami azért fontos a kutatds szempontjabdl, hogy feltérképezzem, milyen ér-
dekl6dést mutatnak a joga irant, s hogy van-e olyan szakember, aki mar beépitette a
mindennapos testnevelésbe a jogalégzést, relaxaciot, amit a NAT egyébként is el6ir,
hogy szerepeljen. Ugyanis egyaltalan nem mindegy, hogy a bevezetett mindenna-
pos testnevelés keretein beliil szerepel-e példaul a relaxacio, killonbozé 1égzésfajtak
vagy barmely fent emlitett elem, hiszen akdrmennyire is tény, hogy a gyerekek is
sokat stresszelnek az iskolai teljesitmények, csaladi elvarasok és kiilon orak kereté-
ben, mégsem tapasztaljuk, hogy gyakorlatilag is hasznaljak ezeket. Amennyiben egy
testnevel6 nem ismeri, soha nem vett részt ilyen képzésen, vagy negativ visszhangja
van joganak, filozdfiai iranyultsdganak koszonhet6en, igy vajmi keveset érhetiink
el annak érdekében, hogy csokkenteni tudjuk ezeket a stressz allapotokat. Sajnos,
ahogy tartdsan a stressz fennall, igy sokkal nagyobb szamban betegsziink meg s a
felmérések - észlelt stressz szint —, is arrol arulkodnak, hogy ezekkel a gondokkal
miel6bb kell foglalkoznunk.
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“Smart city” - Solutions in Tiirkiye
and in Hungary

Abstract: “Smart city” solutions are among the key aspects of the 21st century.
The growth of the population of large cities is a global problem to which the
application of various aspects of smart urban technologies can be an effec-
tive response. Turkey, as one of the world’s leading emerging economies with
a significant population, is also following this trend. Over the past decade,
many cities, large and small, have begun to use the latest technologies in ur-
ban services for the benefit of the population. The process began individually
in big cities, but today the central government has also become an integral
part of this process by developing a national smart urban strategy and ac-
tion plan. The majority of smart city experiments in Tiirkiye take the form
of the use of wireless and digital technologies on existing services, which are
usually limited to the provision of information or the execution of certain
service transactions. The introduction of smart technologies has also started
in Hungarian cities, which enjoys the special support of the government.
The internationally unique collection of examples, compiled by the Lechner
Knowledge Center and available online, presents many contemporary cases,
including both technology-based and non-technology-based solutions. The
settlement evaluation and monitoring system developed by the Knowledge
Center - following the international practice (EU Smart City Ranking and
Smart Cities Council index) — examines Hungarian cities along six subsys-
tems (governance, economy, environment, mobility, living conditions, peo-
ple). The study presents and compares the most significant challenges and
opportunities of “smart city” applications in today’s Tiirkiye and Hungary.
Keywords: “Smart city”; digital technologies; Turkey; Hungary; SWOT analy-
sis.
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Hiiseyin Korkut—Orsolya Falus

Osszefoglalas: Az ,intelligens varos”-megoldasok a 21. szazad sorsfordité szempontjai kzé tartoznak. A
nagyvarosok népességének novekedése globdlis probléma, amelyre hatékony valasz lehet a ,,smart” tech-
noldgidk kiilonboz6 aspektusainak alkalmazasa. A Torok Koztarsasag, mint a vilag egyik vezetd, jelentds
népességgel rendelkez6, gyorsan novekedd gazdasaga, ezért kiemelt feladatanak tekinti ennek a tenden-
cianak a kovetését. Az elmult évtizedben szamos kisebb és nagyobb varosa kezdte el ezért hasznalni a
legtijabb intelligens technoldgiakat a vérosi szolgéltatasok terén. A kezdetben egyedi kezdeményezéseket
Osszefogva a kozponti kormanyzat nemzeti intelligens varosi stratégiat és cselekvési tervet dolgozott ki.
Torokorszagban az intelligens varosokkal kapcsolatos kisérletek tobbsége a meglévé vezeték nélkiili és
digitalis szolgaltatasokra épiil, amelyek éltalaban az informacidszolgéltatasra korlatozodnak. A magyar
varosokban is megkezd6dott az okos technoldgidk bevezetése, amely a kormdnyzat kiemelt tdimogatasat
élvezi. A Lechner Odén Tuddskdzpont éltal dsszedllitott, online elérhetd, nemzetkozileg is egyediilallo
példagytlijtemény szamos kortars esetet mutat be. A Tudaskozpont altal kidolgozott telepiilésértékelési és
monitoring rendszer — a nemzetkézi gyakorlatot kévetve (EU Smart City Ranking és Smart Cities Council
index) - hat alrendszer (kormanyzas, gazdasag, kornyezet, mobilitas, életkoriilmények, emberek) men-
tén vizsgalja a magyar varosokat. A tanulmany bemutatja és 6sszehasonlitja a ,,smart city”-alkalmazasok
legjelentdsebb kihivasait és lehetdségeit a mai Torok Koztarsasagban és Magyarorszagon.

Kulcsszavak: ,,Smart city”; digitalis technoldgidk; Torok Koztarsasag; Magyarorszag; kihivasok; lehet6ségek.

Introduction

Technology has been the driving force behind almost all changes and developments in the post-war era.
In the same time period, urbanization also intensified, and migration from rural areas to urban areas
reached record levels. It is reported that 70 percent of the world’s population is expected to live in urban
centers by 2050, while this rate was only 50 percent in 2010 and 30 percent in 1950 (Ates-Onder, 2019: 1).
The management of these increasingly crowded urban centers became more and more complicated over
time. The situation became even more critical in the 21st century with increasing concerns about uncon-
trollable and irregular migration, global warming, and resulting climate change. Local resource allocation
issues and decision-making process optimization efforts in local governments, as well as digitalization
in last twenty years introduced the concept of the “smart city, where the cities are expected to behave
intelligently in order to tackle all the problems brought by overcrowding and scarcity of resources such as
water, land, roads, etc. This should be achieved by the employment of digital technologies and artificial
intelligence, together with internet and social media. This move towards using smart technology is actu-
ally not a choice but a necessity given the projected rapid growth in urban populations over the next few
decades. [1]
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The continuous increase of the quality and quantity of technological ad-
vancements and innovative solutions has a strong transforming power on
urban life. The transformational approach of applying digital technology in
all aspects of urban life is called “smart city”, while there is still an ongo-
ing debate about the correct definition of the term. The European Commis-
sion defines smart city as a place where traditional networks and services are
made more efficient through the augmentation of information and digital
technologies for the benefit of the residents and businesses of the city. Inter-
national Telecommunication Union (ITU) defines smart city as a sustainable
city where information and communication technologies are used in a sus-
tainable and innovative way to improve quality of life, competitiveness, and
efficiency of public services, while paying attention to the improvement of
the economic and social life of current and future generations.

The term was first introduced in San Francisco in 2005. Since then, ma-
jor cities in Europe and North America have adopted the concept relatively
quickly, and developed many applications in the area. According to BCC Re-
search, for instance, it is reported that investments in smart city technology
in North America are forecasted to increase significantly (from approximate-
ly $120 billion in 2016 to $250 billion in 2021). More than half of the cities in
the world have already invested in smart city technology, and other cities are
in line for the implementation of their smart city transformation. Further-
more, increased government support, together with strong partnerships of
local governments with technology firms from the private sector, will carry
the smart city ideal to new heights.

The concept is based on the goal of governing and managing the city
on the basis of expertise and data without the need of human intervention,
and through the participation and cooperation of all ecosystem stakeholders
via well-connected networks among all members of the city. In this concept,
the city is expected to be able to transform information obtained through
the smart city into economic, social and environmental benefits in order to
achieve sustainable development, competitiveness, and environmental sus-
tainability.

There is recent but extensive literature on smart city applications and
their outcomes in the world. More detailed information on existing literature
can be found in Han & Kim (2021) [2] and Kazsnar & Hammad (2021) [3].
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For instance, smart transportation systems in Los Angeles were reported to achieve
35 percent reduction in stoppings, 20 percent reduction in waiting at intersections,
13 percent decrease in travel time, and a resulting 12.5 percent decrease in fuel con-
sumption. Also, 70 percent savings were reported in electricity consumption in Oslo
because of a smart street lighting system. [4] In Barcelona, trash levels are tracked
online via sensors inserted in the trash bins, and thus trash collection services are
optimized. In addition, smart water spraying systems are used in the green areas
and parks of the city to conserve water. Sensors in the streetlamps adjust the level of
lighting with respect to day light. [5]

Most of the smart city projects in the world are realized according to city-based
strategic plans. London, Manchester, Dublin, Barcelona, Berlin, New York, Chicago,
Toronto, Sao Paulo and Seoul are among the best examples of these cities. The smart
city approach has a dynamic structure by nature, and therefore motivation for smart
city strategies has also changed over time. Smart city strategies can be explained with
three main motivations: economic, social and environmental motivations. The main
motivation behind smart cities were economic until 2013; afterwards, social and en-
vironmental concerns increasingly motivated the smart city strategies. In addition,
there are two different approaches to smart city technologies: cooperative approach,
and top-to-bottom approach. The former emphasizes the participatory involvement
of various stakeholders, and the latter emphasizes the push by governing authorities
such as relevant departments of local governments (Ministry of Environment and
Urbanization, Turkey, National Smart City Strategy and Action Plan, 2019: 25-26).

There are two main application methods found in the world when the most
prominent smart city models are analyzed. Some smart cities are built from ground
zero with the goal of being the leader or center of attraction in smart city technolo-
gies, and some others are converted into smart cities by using their existing infra-
structure through updating or renovating it. For instance, India has initiated an ur-
ban modernization project with the name of “Mission of Smart Cities” in 2015 with
the goal of establishing 100 smart cities within five years, and the central government
allocated approximately $7.5 billion for the initiative. On the other hand, Singapore,
which has an advantage of being a city-state, invested around $1.6 billion in building
a national sensor network, and initiated “smart nation” initiative in 2014. Singapore
also invested an additional $2.8 billion in increasing data storage capacity and Wi-Fi
coverage. The city also introduced “Artificial Singapore”, a three-dimensional simu-
lation model where all vital statistical information about the city including census
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and GPS data. This model can help determine the potential impacts of any municipal decision on out-
comes such as the impact of new buildings on air flow in the city, or the impact of bus schedules or routes
on travel time (Ministry of Environment and Urbanization, Turkey of Turkey, National Smart City Strat-
egy and Action Plan, 2019: 26-27).

Turkish cities and their local governments have been closely following the developments in the world,
and some of them already stepped up and moved in the right direction. Also, through its central government
and Ministry of Environment and Urbanization, Turkey prepared and published its National Smart City
Strategy and Action Plan for 2020-2023 period. The plan is the first of its kind in Turkey, and fourth in the
world. The plan aims to approach smart city visions from a holistic view, and develop strategies which are
compatible and consistent across various regions of the country. The core of the plan focuses on the strate-
gies of efficient, competent, sustainable, and productive smart city governance with the vision of sustain-
able and livable cities. This study aims to analyze the details and goals of this plan, as well as developments
in Turkey in the area of smart cities. It also aims to discuss the challenges and opportunities faced by Turk-
ish cities.

Advantages and Disadvantages of Smart City Applications

The concept of the smart city is actually not completely new. Throughout the history, people have tried to
increase efliciency in the cities through the establishment of municipal service system and bureaucracy.
The whole idea was to increase the efficiency of resource allocation, and improve the happiness and satis-
faction of residents in densely populated urban areas, where people had to compete for scarce land, hous-
ing, clean water, services and improved security. The smart city can be considered as the most modern
version of this need in the time of digitalization and artificial intelligence. In other words, the smart city
concept is based on replacing the human element with the digital technology through computer assisted
systems.

The smart city concept can leverage communication and information technologies to enhance service
quality, well-being of residents, sustainability, and economic development. Smart cities aim to maximize
the utilization of the technology in order to improve the service quality for the residents of the city. In
order to achieve this goal, the concept covers every possible area of municipal services where technology
is involved or can be introduced, such as power grid management, transportation systems, illumination of
street lamps, traffic management, pollution control, crime prevention and waste management.

Smart city applications can reduce commuting times and congestion through optimized traffic sig-
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nal control, smart parking, and the real-time management of public transportation. For instance, traffic
congestion is reported to have decreased by 15 percent in Hangzhou, China thanks to the use of artificial
intelligence-based traffic management software. Chicago can be given as another example; the city of Chi-
cago, in other words the Chicago metropolitan municipality created a mobile application that allows resi-
dents to make online payments, to view updated bus and train schedules, and to track vehicles in real-time
from their smart phones. The mobile application works in all urban public transit modes; thanks to this
application, using the city’s transportation systems became easier for most residents. A report published by
McKinsey Global Institute claims that smart city applications have the potential to reduce traffic commute
times significantly, and also help reduce health problems and crime rates by 10 to 30 percent.

Smart city technologies are vital and essential for ensuring sustainability, and alleviating environmental
concerns. Even though smart technologies are not perfectly environment friendly as they do not reduce
the carbon emission to zero, they still help to improve the energy efficiency of the buildings and urban
installations. They also help to reduce air pollution with air quality sensors and the better management of
renewable energy sources. They also provide cities with new tools to significantly reduce their ecological
impact. For instance, using air quality sensors around the city could provide data to track peak times of
low air quality, and help identify the causes of pollution.

Then, smart technologies help to develop action plans by delivering data analytics to the officials who
are responsible for better air quality. Such sensors are invaluable, as they help to reduce air pollution sig-
nificantly in populated cities, and a significant reduction in air pollution is expected to decrease pollution-
related diseases which cause the death or hospitalization of millions of people around the world each year.

Another potential benefit of smart technologies came from potential savings from water and electricity
systems. Today, water - and electric systems cause substantial losses every year due to leakage, ruptures,
and short-circuits. With smart sensors in water and electricity systems, smart technology allows cities to
quickly identify leaks in pipes, ruptures in lines, and damaged segments in a relatively short time period.
This, of course, reduces the amount of water or electricity lost in the system, and has the potential to create
substantial savings for both residents and the city. Smart electric grids also help power companies to better
identify times of peak usage, as well as outages as they provide two-way communication opportunities be-
tween electricity providers and consumers. For instance, the city of Cape Town in South Africa used smart
metering technology to deal with the water crisis, at the time of which residents suffered for many years.
The smart meters deployed by the city tracked water usage for customers and relayed the data to accounts
of users. As a result, residents of Cape Town got a daily bill that displayed their detailed water consump-
tion. After the smart metering pilot project launched, residential homes experienced a 40 to 60 percent
drop in water consumption. As it can be seen in this example, smart sensor technology together with data
analytics proved to be a viable solution to help conserve scarce natural resources.
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Smart city technology can track real time electricity use, and helps to economize the energy consump-
tion. This way, it could benefit citizens as well as businesses. For example, smart meters aiming to reduce
the unnecessary use of electricity are provided to the residents in Amsterdam. LED technology allows the
real time management of streetlight use in New York to avoid excess use of electricity. Smart technology is
also extensively used in providing and improving urban security through the use of CCTV cameras with
Internet of Things (IoT) technology and Wi-Fi connection. The integration of social media platforms al-
lows residents to communicate with the city administration more effectively.

Technology is widely available to all classes of people today in all the developed countries, as well
most of the developing countries in many different forms. The use of smart phones and wireless or mobile
internet has been increasing continuously. As a result, residents expect their cities to deliver much of the
public services in user-friendly and digital forms. They also expect modern and intuitive websites, mobile
applications, online payment options, and self-service portals. Cities which are behind in technological
services are bound to lose their competitiveness and attractiveness, while cities equipped with smart city
technologies will be focal points of future urban centers. These cities will provide their residents a connect-
ed citizen experience through their artificial intelligence assisted services, and will experience increased
civic engagement and higher trust in their officials.

Increased public expenditure in smart city technology has potentially a large multiplier effect. As the
investment in smart city technologies becomes substantial, it has the potential to cause massive expansion
in gross domestic product growth because of the collaboration between private sector companies and local
governments to invest massive amounts of funds in smart city infrastructure and initiatives. Today, invest-
ments driven by smart city technology play an increasingly important role for the regional and global
competitiveness of cities to attract new residents and businesses. Having an open data platform, together
with access to city information allows businesses to make informed and effective decisions through the use
of data analytics supported by integrated smart city technologies.

Smart city technology can also help cities manage their infrastructure more efficiently. Roads, bridges,
railways and city buildings require massive spending for maintenance and repairs as they get older. With
traditional methods, it is hard and costly to detect structural problems or defects before an accident or
catastrophic event occurs. Sensors equipped with smart technology can help relevant city departments
with predictive analysis to identify areas that need to be fixed before there is an infrastructure failure.
Hence, smart city technologies present a massive opportunity for cities to save money and lives by prevent-
ing catastrophic infrastructure failures.

Overall, smart city technology can make cities more efficient and effective in decision making process-
es. Advancements in data collection and the handling of what is called “big data” or “mega data,” as well
as increased connectivity among the objects through Wi-Fi and mobile internet have allowed cities access
to information at a scale that has never been possible before. A well-structured data analytics strategy pro-
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vides city officials the ability to access and analyze a massive amount of information, and gain meaningful
insights. Effective big data applications and strategies provide a city with information to identify high-risk
areas so that necessary precautions can be taken by the police. They also allow city officials to forecast and
plan for the geographical expansion of the city and in terms of population growth so that the authorities
can identify trends in citizens interests, needs and concerns. Big or mega data and the IoT offer endless
possibilities to make better decisions. All these provide efficient management of city resources and cost
savings for the residents.

Finally, smart city technology and its applications have the potential to improve labor force quality of
the city when the extensive use of the internet, digital technologies and social media, together with con-
nectivity, makes the people in the workforce more technology oriented and skilled for the digital age. Such
a highly effective workforce is essential and critical for realizing an efficient smart city. The advancement
in autonomous agent capabilities, mobile devices, bots and sensors allow city employees to direct their
efforts towards more strategic moves, and reduce the amount of time they spend on day-to-day manual
operations. Smart cities can also transform the work environment by streamlining manual processes, and
by giving employees more opportunities to utilize their full potential while also providing citizens with
improved services.

However, despite clear benefits of smart city technologies, smart city applications have two obvious
problems: data security, and the issue of the potential personal data abuse of authorities. Even though se-
curity companies develop various tools and software solutions for data theft almost every day, their coun-
terparts are also finding new ways to steal personal data and misuse the information obtained from indi-
viduals. Not surprisingly, the increasing use of smart technologies will require extensive use and storage
of individual data by the city authorities. It is not clear who will be responsible for the general security of
personal data, and how individuals will be compensated in case of data theft and resulting financial losses.
In addition, it is almost impossible to create a perfectly safe-guarded system that would prevent authorities
from using data to control and manipulate the public for political gain. It is still very fresh in public mind
what happened with Facebook and Cambridge Analytica scandal during the 2016 U.S presidential elec-
tions. Public mistrust continues to shadow all efforts to promote smart city technologies.

Smart City Applications in Turkey
The world has changed a lot since the beginning of revolutionary changes in digital technology and the re-

sulting boom in the communication industry. Inventions and innovations took years and even decades to
spread around the globe in the past, as new technologies slowly diffused into distant corners of the world
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in the time period after the Industrial Revolution. For instance, the first steam engine locomotives carrying
passengers began operating in 1825 in England, then in 1830 in the U.S and in 1858 in Turkey; however, it
took almost eighty years for it to reach the African continent. It took more than 150 years to reach distant
corners of the world, as the railway requires substantial initial investment and economies of scale. How-
ever, cell phone technology and the Internet, which were introduced in the consumer market mainly in
late 1990s, took only a decade to spread, and penetrated almost all corners of the world. Today, thanks to
the information technology revolution, any small invention or innovation can find its way throughout the
world within a few years or even few months.

The same trend can be observed with smart city technologies as well. Local administrations along with
other organizations are more and better connected with the world, and are constantly looking for better
practices and tools to adapt. Even though the smart city concept is a relatively new phenomenon, it rapidly
developed and spread around the world, including Turkey. In a sense, it is not surprising to see that local
governments have been working to include more and more technology in their services, as organiza-
tions do. After all, it is expected that smart technologies and artificial intelligence are already in our cars,
homes, and surroundings in more ways than we can even imagine or notice. In other words, smart city
technologies are rather ordinary and far from being revolutionary, as they are natural results of the ech-
nological transformation of our lives and our world in the last 30 years, along with digital transformation
and revolution. Consequently, transition from traditional city to smart city began with the introduction
of computer technology and digitalized decision-making processes in the early 1990s, long before the of-
ficial definition of smart city was created, and it continued to develop with the introduction of municipal
websites, e-government, and the social media channels of municipalities. Today, the majority of the local
governments have these services by default. However, to deserve the label of smart city, a city must have
much more than these; the city should integrate smart technologies controlled by artificial intelligence
into its services and infrastructures. There is a significantly lower number of smart city projects in Turkey
compared to European countries and the United States. The lack of funding and qualified human resources
is considered to be main issues for Turkey. The lack of GIS infrastructure is another challenge, as only three
percent of municipalities have completed their GIS infrastructure works or implemented GIS systems.
Even though the first official and intended attempt towards smart city in Turkey was initiated in Yalova in
early 2000s in conjunction with the “informatics valley” project, the first true example of such integrated
smart city attempt in Turkey began in the city of Karaman in Central Anatolia with the leadership of Turk
Telekom in 2015. The Yalova informatics valley project was not a smart city project per se, but rather an
initiative of an eco-technology center base, together with the application of smart technologies. There are
also few other applications of smart city technologies in Turkish municipalities in between these two ex-
amples. The project also included smart water control systems as well as smart meter readers, which allows
a more efficient use of energy sources.

Ut
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The system is also called as “Smart City Automation Project” or shortly “SCAP”
(Orselli-Akbay, 2019: 235). Various unconnected SCAP projects are underway in
many major cities in Turkey. For example, in Istanbul, a data analysis center com-
patible with international standards was established in 2017 by the metropolitan
municipality of greater Istanbul. The smart system in Istanbul includes waste man-
agement in connection with an IoT vehicle, mobile traffic data sharing, smart city
applications for residents with disabilities, in-home care, and online health applica-
tions. The Fatih district municipality in Istanbul introduced the first web-based GIS
application in the world, which allows three dimensional queries, and the analysis
of buildings and structures to make comparisons with on-going projects. The same
municipality also added the augmented reality application into future smart city
projects, and it is expected to be realized soon. With the mobile application of the
municipality, it is possible to track 20 different types of cleaning activities, and the
system is fed via real-time data. [6]

In Ankara, the municipality began measuring the traffic density in some major
intersections, and they installed smart intersection practices in few of these inter-
sections. In addition, the greater Ankara municipality and some district municipali-
ties already have tracking and control systems in trash collection trucks and trash
bins. Also, an automated fire control command center is established, though it does
not have advanced tracking ability or capacity yet. Finally, the public bus authority
has a GPS tracking system, which informs residents about the actual location of the
buses as well as the estimated arrival time of the buses at the bus stops. [7]

Izmir has the most advanced intelligent transportation systems (ITS system) in
the country. The Full Adaptive Traffic Management System includes full adaptive
intersections, on-line traffic density maps for passengers/drivers, traffic lights speci-
fied for disabled people including talking lights, and enforcement system to track
speed/parking/lights etc. A project funded by World Bank allows e-payment cards
to be used in all transportation modes, including ferries, buses, trains, and metros
(U.S Department of Commerce).

The greater Bursa metropolitan municipality has introduced many smart features
in the last decade in order to transform its services. The municipality established
a Tier-3 certified data center, and improved its fiber-optic network infrastructure.
The municipality introduced a personalized travel card management system along
with a GPS feature, an online announcement/commercial tracking system, and a
camera-assisted vehicle tracking system. The city also introduced a service called
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“love chip” for patients with Alzheimer disease and residents with mental illness
in order to make it easy to track and find them in case they are lost in the city. This
way, relatives of patients can track them for 24 hours. Moreover, the city introduced
an in-house care tracking system, an online audio guide feature for city museums,
a location-based SMS information system, a three-dimensional mobile-based tour-
ist map, synchronized traffic lights which are also called the “green wave” system, a
municipality building lighting system, a smart traffic control center, a smart excava-
tion (residuals) tracking system, a smart medical waste collection system, a smart
fire detection and alarm system, and switchable road signs. In addition, the munici-
pality administration continues to work on additional smart projects such as IoT-
elevator tracking, smart benches with solar energy, smart-streets from end to end,
smart parking, and smart digital library projects. [8]

Many other smaller cities also began their smart technology initiatives. For ex-

ample, ITS systems are utilized partially in Eskisehir, as they are in the process of
being installed and utilized. Konya established dynamic intersections at certain
places: an information system on traffic density using cameras only without any
sensors and with intersection control mechanism that is capable of controlling the
traffic light with a feature allowing emergency vehicles to be able to change the light,
and intelligent public transportation system. Mardin has smart bus stops and smart
intersections, while tracking systems for buses are still in planning phase. Kahra-
manmaras introduced a mobile park meter system, and Gaziantep installed smart
bus stops and systems to enable smart phones to inform passengers and drivers.
Gaziantep also installed systems enabling people with disabilities to use transporta-
tion systems without any assistance. Sakarya initiated a tracking system for buses,
and Yalova has smart bus stops. Kars has plans to install smart bus stops and an
information system for passengers with disabilities. Edirne has plans to use an en-
forcement system to track and send bills automatically to drivers who violate traffic
rules. Manisa has a payment system for public transportation allowing residents to
pay using their smart phones (U.S. Department of Commerce).
As mentioned above, the only truly smart city project of Turkey is in Karaman with
the involvement of Turk Telekom, which is essentially still a state-owned telecom
company. Karaman’s smart city projects include around twenty smart city applica-
tions like traffic control systems, sensors, [oT components, bulk message features,
smart parking systems, data centers, and an operation center. The detailed list of
Karaman’s smart city applications are given below [9]:

Dunakavics - 2022/ 08.

[8] Orselli, E-Akbay,
C. (2019): Teknoloji
ve Kent Yasaminda
Déniisiim: Akills
Kentler, Uluslararas:
Yonetim Akademisi
Dergisi, 2. (1.) Pp.
228-241.

[9] Innova (2015):
Tiirk Telekom and In-
nova launch Turkey’s
first smart city project,
Online: heep://
www.innova.com.
tr/en/news-detail.

37



Hiiseyin Korkut—Orsolya Falus

- Smart city administration platform — Neural center of the smart city,

- Smart stations for buses and rail systems — Designed to reduce waiting times and optimize the transit
system,

- Security camera systems on cloud - 24 hours online, and recordings are open to all citizens,

— Aerometer on cloud - Helps city officials to measure the temperature, humidity and noise,

— Wi-Fi connection centers — Provide free and secure wireless connection to all residents,

- Smart intersection system — Provides priority pass to emergency vehicles, optimizes the waiting time in
the intersections and reduces the carbon emission and fuel consumption,

— Patient tracking system — Helps to diagnose residents’ health problems earlier,

- Common SMS system - Used to send information or warning messages to all residents or selected group
of residents,

- Smart home or office management system - Includes security solutions for homes or offices connected
through remote access by the smart city system,

- Smart parking system — Reduces the time spend for parking spot and improves parking services,

- Smart lighting system — Conserve energy by centralizing the public area lighting,

- Handicapped services — The system helps especially blind residents to find their ways in public spaces,

- Multimedia pay phones - New generation payphones which allow audio and video calls,

- Information kiosks - Provide visual information for residents and tourists in various languages,

- Touchpad information tables/kiosks — Provide a platform for residents to apply or get various public
services,

- Remote irrigation systems — Provide efficient and water-conserving irrigation and fertilization for city
parks and green areas,

- Smart lost & found system — Provide fast and efficient system to locate and find lost persons, pets and
items,

- Smart waste machine — Helps to recycle waste more efficiently and also keeps tracking down the waste
collection areas,

— Smart waste collection system — Optimizes trash and waste collection through smart sensors,

- Traffic management system — Increases safety and helps to enforce traffic rules and regulations,

— Meter reading system — Makes the centrally located meter reading easier, and also helps authorities deal
with illegal use of water, electricity and natural gas,

— Panic button — Allows residents to call an ambulance, fire fighter or police officers in case of an emer-
gency,

— City services center — Controls all smart applications and services provided by them, and helps to iden-
tify any issues quickly.
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A similar project is planned for Antalya with the introduction of a 22-kilometer
long free Wi-Fi region, and free internet in public transportation. They project a 40
percent reduction in carbon emission, a 30-35 percent reduction in irrigation ex-
penditure, a 25 percent reduction in commute time, and also a 60 percent reduction
in traffic related accidents as a result of smart bus stops, smart street lighting, smart
irrigation systems, and smart health services. [10]

A survey on the applications of smart city by municipalities was conducted in
40 municipalities in Turkey in 2013.[10] It found that the majority of the partici-
pating municipalities implemented smart city technologies on municipal services
and transportation, while very few had applications on energy or water. A newer
survey conducted with the involvement of 327 municipalities in 2019 by the Minis-
try of Environment and Urbanization, Tiirkiye. It reported that 80.1 percent of the
municipalities participated in the survey had no smart city strategies, and the ratio
was not too different for the municipalities of the greater metropolitan area com-
pared to smaller provincial centers or town municipalities. This is a clear indication
that there is a nationwide push for the implementation of a smart city vision by the
central government (Ministry of Environment and Urbanization, Turkey, National
Smart City Strategy and Action Plan, 2019: 35-36).

Smart City Applications in Hungary

The Hungarian government’s commitment to the smart city topic is most pro-
nounced in the 2014 Government Decision on the Preparation of the Digital Nation
Development Program, and the Professional Coordination of Smart City Tasks. The
decree number 56/2017. (IIL. 20.), issued a year later officially defines the concept
of a smart city: “A smart city is a settlement or group of settlements that protects its
natural and built environment, digital infrastructure, and the quality and economic
efficiency of the services available in its territory by using modern and innovative
information technologies with the increased involvement of its inhabitants” [11]

An internationally unique model, a library compiled by the Lechner Knowledge
Center and available online, presents many contemporary cases, among which there
are both technology-based and non-technology-based solutions.
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The Settlement Assessment and Development Program created by the Knowl-
edge Center monitoring system - international practice (EU Smart City Ranking
and Following the Smart Cities Council index) - has six subsystems: governance,
economy, environment, mobility, living conditions, and people. [11]

According to the model library, almost 100 smart initiatives have been imple-
mented in Hungary in recent years. Some cities are implementing them with out-
standing smart initiatives. Budapest is in an absolute leading position with 44 smart
initiatives, while Debrecen has 14 and Szolnok 12. In the case of Debrecen, initiatives
include bigdata-based projects (such as Debrecen - WAZE cooperation and Open
Data Debrecen), mobility projects (such as e-mobility with E.ON and UniBike), and
initiatives (Debrecen Smart City Meetup, NI Mentor Program, Startup Round table).
It is important to note that the Municipality of Debrecen works closely with large
companies (utilities and technology companies) in the implementation of the ini-
tiatives. Szolnok organizes its initiatives under the unified umbrella brand (T-City),
which includes e-mobility (E.ON, MobilVaros), energy and resource management
(intelligent public lighting control system and optimal energy management system,
water quality meter station), and a project to support the acquisition of digital literacy
and web etiquette (“netiquette”) by the urban population (internet academy, T-City
Kids). In Miskolc and Pécs, most initiatives focus on public transport and mobility.
In addition to the projects in the model, the range of smart initiatives in Hungary
is expanding year by year, although more at the level of individual settlements, on
a voluntary basis. Kaposvar, Miskolc, Nagykanizsa and Szolnok are members of the
Open and Agile Smart Cities international initiative. Open & Agile Smart Cities
(OASC) is building the foundation for a global market that enables digital services
for cities & communities to scale sustainably. More than 150 cities worldwide have
already joined OASC., the network that connects cities and communities worldwide
to learn from each other and exchange digital, data-driven solutions based on Mini-
mal Interoperability Mechanisms (MIMs). They represent their members towards
international institutions, forums and standards developing organizations to ensure
that their voice is heard when new standards come about. Miskolc is also a cooperat-
ing partner in the Urban Agenda for the EU initiative. Following initial enthusiasm
and the successful implementation of the first initiatives (known in the English de-
velopment policy literature as “low-hanging fruits”), there are a number of barriers
to progress, including institutionalization and systemic diffusion. The peculiarity of
smart city initiatives, which can be mentioned as both an advantage and a disadvan-
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tage, is that they are established within the framework of public-private partnership
(PPP), and are maintained through their operation.

Mainly big cities and county capitals are active in the implementation of smart
initiatives. However, the introduction of smart programs is not an urban privilege.
Small rural settlements can also become smart with population-based develop-
ments that focus on local communities, the human factor, instead of physical infra-
structure. [12]

SWOT analysis

There are many obstacles in applying smart technologies in Turkish and Hungar-
ian cities, even though the importance and potential of smart technologies are well
understood and accepted. The most obvious obstacle is the lack of vision on part of
elected officials and bureaucrats. There are also other obstacles like lack of sufficient
funds, lack of knowledge and experience in information technology use, and failure
to include residents in participatory process. There are certain risks in the process
for the municipalities, as the smart technology concept is relatively new and still
at development stage. Therefore, a well-constructed risk management plan may be
needed to alleviate or remove the risks, which requires the cooperation of stake-
holder institutions. [13] The current situation of smart technology transformation
is evaluated with the following SWOT analysis:

Strengths:

- High rate of young population

- High voter turnout and political participation

- High urbanization rate

- High rate of mobile device and social media usage

- Wide coverage and variety of e-government applications

- Relatively new and available technological infrastructure for smart city applica-
tions

Weaknesses:

- Lack of basic vision and strategy

— Arbitrary decision-making process by the authorities

- Lack of coordination and cooperation among institutions
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- Problems in the amount and variety of financing

- Regulation and bureaucracy related issues

- Unwillingness to share data among institutions

- Lack of sufficient academic studies, especially data-oriented studies, in the area

Opportunities:

- Being still in the early stage of technological transformation

- Ongoing urbanization process and continuous urban transformation or gentrificaion
- Ongoing sensitivity about security and safety

- Strong demand for more savings, green areas and better environment

- Being in the early stage of smart technology use

Threats:

- Increasing energy needs and demand

- Unequal distribution of wealth among individuals and regions

- Bureaucratic and political barriers

- High levels of external dependency on technology

- Cyber security issues and weaknesses

- Being technology oriented rather than citizen oriented in the smart city
applications

Conclusions

There is a growing interest and literature in smart cities and the various aspects of smart city technologies.
To certain extent, this interest is not surprising and it is understandable. Urban centers are ever growing
both in numbers and population size. Technology is driving daily life. Therefore, it is logical and under-
standable to see technology more and more in the everday life of the residents. As cities are founded based
on the promise of division of labor, which means more efficient use of resources, and that of more secu-
rity and safety, it is inevitable to use smart technologies in all possible aspects of the city life to reach that
promise of efficiency and security.

It can be seen that the majority of smart city applications in Tiirkiye and in Hungary are quite simi-
lar. In a way;, it looks like cities are copying each other when it comes to smart city applications. Central
decision makers and local municipal authorities should understand and accept that cities are not same.
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Therefore, it may be more reasonable and feasible to have different smart city strategies for different cities.
Resident profile, economy, culture, infrastructure capacity and the geography of cities should be consid-
ered when establishing strategies for them. Also, smart technologies should not only focus on economic
impacts, but also on environmental impacts and the sustainability of city resources.

The benefits of smart city transformation are clear. However, it should be noted that it is not without
its challenges or obstacles. The biggest obstacle is how to deal with private or personal data. By defini-
tion, once the city involves various technologies in the life of residents to improve their life, the very same
technologies are going to collect and store a lot of direct or indirect information about the users of the
services. This data can be misused to take advantage of the people, or it can be used to manipulate public
opinion or choices. So far, there had been no effective and proven method to deal with these potential
issues of misuse. Involvement of the central governments may give comfort to some citizens to a certain
extent; however, the issue is still a problematic one in case the civilian government authorities might have
authoritarian tendencies.
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Abstract: Digitalisation, he current 21th century global megatrend, aims to
make life easier for humanity with remarkable solutions - including in trans-
port. Autonomous cars are classified as radical innovations in the literature,
which suggests that their widespread use is expected to affect not only the
daily lives of societies, but also, among other things, the structure of cities.
Moreover, many features of transport will also radically change. This study
presents the current legal regulations for autonomous vehicles in Poland and
Hungary, and raises the issue of criminal liability in road accidents caused
by such vehicles. Finally, it outlines the perspective of future co-legislation
for the Visegrad 4 countries.

Keywords: Autonomous vehicles; Poland; Hungary; legal regulation; criminal
liability; Visegrad 4 countries.

Osszefoglalas: A 21. szdzadi globdlis megatrendek célja, hogy figyelemre mélt6
megolddsokkal egyszertsitse és tegye komfortosabbd a nagyvérosiasodé kor-
nyezetben él6k mindennapjait — tobbek kozote a kozlekedésben is. Az on-
vezetd autdk széles korli haszndlata azonban vdrhatéan a vérosok szerkezetét
és a kozlekedés szdmos jellemzdjét is gyokeresen meg fogja valtoztatni — igy
annak jogi kornyezetét is. A tanulmdny bemutatja az 6nvezetd jirmivekre
vonatkozé hatélyos lengyel és magyar szabdlyozist, felveti az ilyen jarmiivek
dltal okozott kdziti baleseteknél figyelembe veendd biintetSjogi feleldsség
kérdését, végil felvizolja a visegrddi egytittmitikodésben részt vevé orszdgok
jovébeli lehetséges trsjogalkotdsdnak perspektivdjit.
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Autonomous vehicles as a current global megatrend

The current 21th century global megatrend, digitalisation, aims to make life easier
for humanity with remarkable solutions - including in transport. Autonomous cars,
which are classified as radical innovations in the literature, are expected to affect not
only the daily lives of people, but also, among other things, the structure of cities.
Many features of transport will also radically change. The development of “self-
driving” cars is in its final test phase, even though Ford, General Motors and Toyota
have temporarily suspended the driver-supervised testing of autonomous vehicles
as a result of the coronavirus epidemic. [1] According to a standard developed by
SAE International (Society of Automotive Engineers) in 2014, the following levels
of automation can be distinguished for motor vehicles [2]:

Level 0 (“no automation”): conventional vehicle, processes are not automated at all,
everything is in the driver’s hands, the vehicle only sends warnings.

Level 1 (hands on): most tasks are in the driver’s hands, but a specific function (such
as accelerator control or steering wheel rotation) is already automated. This category
includes vehicles with an adaptive cruise control or automatic parking function. The
driver controls the steering wheel in the case of adaptive cruise control and the ac-
celerator pedal in the case of automatic parking.

Level 2 (“hands off”): here the vehicle already handles several tasks automatically,
both the steering wheel rotation and the accelerator pedal are handled by the vehicle
itself. Monitoring the environment, however, remains the responsibility of the per-
son, who must be prepared to take control at any time if necessary.

Level 3 (“eyes off”): here the environment is monitored, other vehicles around us
and trafhic situations are automated. The person sitting in the car may even start
watching a movie on his phone, but if the vehicle detects a traffic situation, a sce-
nario for which it is not prepared, the person should be able to regain control within
a reasonable, short period of time.

Level 4 (“mind off”): in this case no human intervention is required at all, the pas-
senger can even sit back and sleep in the back seat, the control of the vehicle is fully
automated. However, this usually only works in limited scenarios, in well-defined
areas (such as slow driving in a traffic jam on a road section where there is no on-
coming traffic). If the vehicle leaves this predictable environment in which it oper-
ated automatically, the vehicle must be able to stop safely somewhere on the side of
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the road and wake the sleeping driver up to hand it over again.

Level 5 (“full automation”): full automation, when the vehicle always operates au-
tomatically in all conditions, no human intervention is required at all, so much so
that a person does not necessarily have to be in such a car.

Photo 1: Téslas driving assistance system in operation

Source: autopro.hu, 2020

The introduction of autonomous cars can have a number of beneficial effects:
on the one hand, transport costs will be reduced, as there will be no need for paid
drivers such as truck drivers, taxi drivers, or bus drivers. On the other hand, social
groups who for some reason could not have a license, such as children, people with
disabilities, the elderly, or simply people who were afraid of traffic, also have the op-
portunity to drive independently. In addition, there is a clear increase in transport
safety, the capacity of the transport network and, consequently, user satisfaction, a
reduction or elimination of congestion, and a reduction in energy consumption.
In the case of autonomous vehicles, it is not necessary to use traffic lights at road
junctions, as the comb-like passage of vehicles coming from different directions
can be ensured without accidents. In addition, speed limits may become obsolete,
as autonomous vehicles will always be driven in accordance with current traffic
conditions. These, however, require that all vehicles should be self-driving, but we
will have to wait a long time for this. [2]

As with the introduction of all new technologies, it is necessary to identify
the risks that arise in the case of autonomous cars, some of which follow directly
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from the reservations identified in the study of the social perception of these
vehicles. Potential risks can be divided into five major categories: 1. techno-
logical, 2. environmental, 3. industrial, 4. ethical and 5. governmental. [3]

Within the category of technological risk, so-called operational risks can
be highlighted. Autonomous cars are equipped with extremely complex tools
and software, with sensitive sensors and complex algorithms responsible for
the smooth operation of the vehicle. However, possible program errors or
failures should be identified as a risk, as they can have a serious impact on
autonomous vehicles and other participants in a given traffic situation. There
is also a risk of accidents of passenger or passers-by during transport, and the
individuals may suffer injuries (material or personal) as a result. Passengers
are also exposed to electromagnetic radiation from autonomous car systems
(e.g. gps, bluetooth, Wifi, 5g), so these health considerations must also be
taken into account when designing such vehicles. There are also a myriad
security risks associated with technology. As digital technologies continue
to spread, cybersecurity and data protection issues are emerging. In the case
of autonomous vehicles, whether they are part of a fleet or privately owned,
they should be equipped with defense technologies that protect the passen-
ger and their environment from hacker attacks (such as theft of personal
data, terrorist attacks or cyber terrorism).

Environmental impacts are also closely linked to technological risks. Cli-
mate risks call attention to the need for manufacturers of autonomous cars
to find a solution to extreme weather eevnts or weather conditions (such as
rain, snowstorms, sandstorms) that affect the efficiency of the sensors for the
vehicle to be able to operate safely in these conditions. In addition, these cars
must meet sustainability criteria, so environmental considerations must also
be taken into account when designing them. These factors are, of course, also
linked to technological and governmental risks.

Within industry risks, there may emerge labor market, economic, con-
fidence and consumer risks. The introduction of autonomous cars on the
market will affect all occupations that require a driver, but the change may
also extend to companies that organize driver training courses. [4]
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Legislation concerning autonomous vehicles

There is another factor that can be an obstacle to the widespread use of autonomous cars: the issue of
legislation. A smart city requires “smart legislation”, a change of attitude and paradigm.

The most important issue, of course, is that you will be liable in the event of an accident. In the case
of conventional vehicles, this is much simpler, as in most cases an error or negligence committed by one
of the drivers can be attributed to the cause of the accident. However, in the case of autonomous vehicles,
the situation is not so clear, as the responsibility of the car manufacturer and development company is
given similar weight.

Accidents in Uber’s autonomous car show that regulation is far from keeping pace with modern tech-
nology. In March 2018, Uber’s autonomous vehicle killed Elaine Herzberg while she was pushing her
bike in Tempe, Arizona. The car was still under testing with a safety driver sitting in it, who however was
given the task of not interfering as it would affect the test results.

Photo 2: An Uber self-driving vebicle drives through an intersection
in Scottsdale, Arizona.

Source: Natalie Behring/Reuters (The Guardian, 2020).

The investigation revealed that the Uber model noticed a person passing her bike on the road just 1.2
seconds before the collision, and that time was too short to avoid the tragedy. The rationale is that the
design of the system did not take into account the fact that someone may attempt to cross the road on a
busy road section. However, this was not the first time that Uber autonomous cars had been involved in
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accidents, as these cars had caused 37 collisions in the 18 months before the fatal
accident. The report said twice that Uber’s test model did not notice obstacles on
the road, and thus did not respond to them properly. [5]

Accidents have drawn attention to a number of issues, and it is still unclear who
can be held accountable: the person sitting in the vehicle, the owner of the car, a
member of the development team, or the head of the car brand. How far is the
individual’s responsibility to intervene, and what is the point from which it can be
stated that the algorithm is faulty? From a legal perspective, the question of liability
for possible accidents and other crimes related to the use of autonomous vehicles
has attracted attention and controversy. Obviously, this problem can be considered
at the level of different fields of law. Indeed, criminal liability, civil liability and also
administrative liability may be involved.

Each type of liability is characterised by different principles (prerequisites) of
enforcing this liability. Moreover, these principles vary from country to country.
The legal regulations of the European Union, including the closely cooperating
Visegrad 4 countries, are equally clear and unambiguous on this issue.

Legislation in Poland

As is the case throughout the world, until a few years ago no one in Poland had
given much serious thought to the subject of autonomous cars, much less any legal
considerations in this regard. The first legal research papers on the matter date back
to 2015. [6] However, a fundamental change came in 2018, when regulations
devoted to the issue of autonomous vehicles were introduced into the Polish legal
system. Polish law included a definition of an autonomous vehicle, indicating that
such a vehicle should be understood as one equipped with systems that provide
control over the movement of the vehicle, and allow it to move without the inter-
vention of the driver, who may at any time take control over it (Article 65k of the
Traffic Law).

Before proceeding further, however, two remarks should be made. Firstly, Polish
legal regulations currently refer only to the movement of autonomous vehicles on
public roads exclusively for the research purposes on such vehicles.

Secondly, the definition referred to here unambiguously indicates that, within
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the meaning of the Act, autonomous vehicles to be tested must be equipped
with a steering system and other elements necessary for a human being, who
must be inside the vehicle to take physical control over it. In other words, it
is currently impossible to conduct research on public roads on vehicles that
can move without any human involvement (presence). There are also no
regulations that refer to the movement of such vehicles on public roads in
dissociation from the conducted research. [7]

In addition, the above definition includes, only in general terms, sys-
tems that provide control over the movement of the vehicle without human
intervention, without indicating which level of automation, mentioned
above, is meant.

In turn, research related to testing autonomous vehicles in road traffic
on public roads, in particular for the purposes of using autonomous vehi-
cles in public transport and other public activities, is possible provided that
many safety requirements are fulfilled, and a permit to conduct research is
obtained (Article 651(1) of the Traffic Law Act).

It is worth emphasising that obtaining the permit is not an easy task, as
— apart from numerous documents to be submitted (including a document
confirming the conclusion of a compulsory civil liability insurance contract
of the research organiser for damage caused due to research related driving,
and payment confirmation of the insurance) — it is also necessary to conduct
consultations with the inhabitants of the municipality on the territory of
which the research works are to be conducted. The agency authorised to
issue the permit shall carry out consultations by posting on a website the
application to conduct research, providing a deadline for the submission of
comments. This deadline must not be shorter than 7 days. In the course of
the consultation, an owner of the property located along the planned route
on which the autonomous vehicle will travel may object (Article 651(5) of
the Trafhic Law).

Regarding the regulations currently in force in Poland, it does not seem
to be a simple matter to hold a perpetrator criminally responsible for of-
fences against the safety of transportation. According to some authors, in
a situation where we are talking about autonomous vehicles, which must
enable the control of the vehicle to be taken over by a person inside the
vehicle during the research, we basically have a situation similar to that of a
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person learning to drive, and a driving instructor. [6] In Polish legal literature and
judicature, the issues enabling a driving instructor to be held criminally liable have
been discussed in considerable detail. [8] The driving instructor does not drive the
vehicle, but he or she is undoubtedly obliged to ensure that the vehicle is driven
properly, and should take over steering in a dangerous situation. The person in
control of the vehicle (‘control driver’) should therefore be treated the same as the
driving instructor.

Yet, this issue is not as simple as it may seem when we consider that ‘driving a
vehicle’ is one thing, and ‘control over a vehicle’ is another. Meanwhile, the most
frequently committed offence on Polish roads, namely driving under the influence
of alcohol or an intoxicant, must involve ‘driving a vehicle’, and not only ‘putting
it into motion’ or ‘controlling its motion’. [9]

It seems much easier to hold somebody liable for the possible offence of a traffic
accident, which can only be committed with ‘unintentional fault’ due to reckless-
ness or negligence. This offence means breaching, albeit unintentionally, the rules
of safety in land, water or air traffic, and unintentionally causing an accident in
which another person suffers injury (‘medium’ or ‘heavy’) or death. It is, however,
quite commonly accepted that the perpetrator of a traffic accident may not only be
the ‘driver of the vehicle’, but any traffic participant. The notion of ‘a traffic par-
ticipant’ has been defined in Polish law. It is a pedestrian, a driver, as well as other
people in or on a vehicle on the road. Therefore, it is indisputable that ‘a control
driver’ may be held criminally responsible for causing an accident. The rules for this
liability shall be similar to those for the liability of a driving instructor.

Any infringement of the rules concerning the use of public roads for research pur-
poses on autonomous vehicles regulated in the Road Traffic Law (e.g. no authorisa-
tion), if it results in a traffic accident, may also result in the criminal liability of people
responsibleforit. Such behaviourwill be treated asabreach of safety rulesinland, water
or air traffic, which is a prerequisite for criminal liability for a traffic accident offence.

The problems could be much more serious in the near future, when autono-
mous vehicles are accepted for common use by the general public. This will make it
necessary to distinguish between the concepts of ‘driving’ and ‘operating a vehicle’.
The question will arise as to whether a person who gets into a car while intoxicated
and whose only role is to give a voice command to start the autonomous vehicle
can be held criminally liable for the offence of driving such a vehicle while intoxi-
cated. Further doubts will arise from the fact that there is no definition of ‘a vehicle
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operator’ in the Polish legal system, so the question arises whether he or she is obliged to comply with
the principles of safety in land, water or air traffic when they operates a vehicle without being inside of it.
Such an offender cannot be considered a traffic participant, according to the definition cited above. [9]

Legislation in Hungary

The “Definitions” of 3a) and 3b) in Article 2. of K6HEM Decree no. 5/1990 (IV. 12.) in force on the
roadworthiness test of road vehicles were formulated in 2017 precisely to fill the regulatory gap created
by the advent of autonomous cars.

According to the current legislation:

“3a. [...] a development vehicle: a vehicle referred to in Article 16 / B. a vehicle that
meets the conditions on which a test or technical change involving temporary participation in traf-
fic is carried out on a temporary basis.”

“3b. [...] b) “Autonomous vehicle for development” means a development vehicle in-
tended for the development of partially or fully automated operations and containing a test driver

who, depending on the level of automation or in any situation endangering road safety, exercises
manual control to the extent necessary during operation, or can take manual control of the vehicle
at any time”.

The points k) and 1) of Article 2 of the NFM Decree no. 11/2017. (IV. 12.) introduced the concepts

of “test driver” and “test of an autonomous vehicle for development purposes” in 2017:

“k) test driver: a driver who supervises the testing of an autonomous development vehicle while in the
tested autonomous vehicle and is able to immediately take control of the development of the au-
tonomous vehicle at any time,

1) autonomous vehicle test for development: the participation of the autonomous vehicle for develop-
ment on a road closed to a public road, on a closed test track or in road traffic, for the performance
of tests specified by the vehicle developer, under the direction and supervision of a test driver.”

Presumably, the issues raised by Uber’s autonomous car in a fatal accident regarding the liability of
the development company also contributed to the fact that Article 1. Section (1) of the ITM Decree no.
28/2018.(XI.15.) inserted the Article 2. pointj), and the conceptof ‘vehicle developer’ — thus expanding the
range of legal entities regulated by the regulation. According to the text in force from 15 December 2018:
“(J) vehicle developer:

U
@
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(ja) an undertaking or institution engaged in the development of a vehicle or vehicle unit which
qualifies as a research site under the Act on scientific research, development and innovation,
(jb) an undertaking or institution which develops a vehicle or a unit of a vehicle and which carries
out applied research or the exploitation of the results of research and development and innova-
tion on the vehicle or certain units of a vehicle,

(jo) the manufacturer of the EC type-approved vehicle, the manufacturer of certain vehicle units,

(jd) the type examiner or

(je) an undertaking which has a contractual relationship with one of the persons defined in points
(ja) to (jd) and which carries out the development of vehicles or vehicle units under contract.”

The issue of liability leads to the problem of another branch of law, which, however, has not been
addressed in depth in the literature so far: liability insurance. It is also conceivable that with the introduc-
tion of self-driving vehicles, the current insurance model will change radically, as accidents will no longer
be due to faults only by the operator and the driver, but also by the software. Thus, it is also conceivable
that manufacturers will take out insurance for the software itself, which will cover all the vehicles in
which this software operates.

According to Article 5. Section (1) point f) of the KPM-BM Joint Decree no. 1/1975. (1. 5.) on the rules
of road traffic (KRESZ) “May engage in transport with a vehicle which is covered by compulsory motor
third party liability insurance as defined in a separate legal act.” At present, there are detailed regulations for
development vehicles in Hungary, but there are no regulations for liability insurance for autonomous cars.

Autonomous vehicles must first be tested on a closed track and then the developer decides when to
start testing them on the road as well. On the closed test track, only the physical integrity of the persons
participating in the testing is at stake, which is regulated in Chapter XIII. of Act I of 2012 on the Labor
Code (Mt.). However, the situation on public roads is no longer so simple. Even though a pedestrian
has stationed several times in front of the car on a closed track, no one expects at the pedestrian cross-
ing to walk into the test of an autonomous car. For the time being, the relevant legislation says that the
developer must decide when to allow the car to be tested on the road based on the results of the closed
test track. The responsibility therefore lies with the development team, so if anything happens on the
roads, the legislature can claim that the particular development company could have sent the vehicle to
the roads only if it is convinced that everything is in order and the car is safe. However, if the section of
the KRESZ referred to above is properly interpreted, not even the developer can decide that the vehicle
can be tested on the road if he or she does not have valid liability insurance.
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The issue of criminal liability

A certain common feature of most legal systems is that criminal responsibility
must be based on the concept of guilt. As H. Hart points out, the fact that criminal
responsibility is based on guilt is one of the most vital achievements of democratic
countries. A legal system that does not consider the fact that an infringement of
the law by the perpetrator may occur unknowingly or by him or her acting under
conditions that prevent them from being physically or mentally capable of comply-
ing with the rules may be considered unjust. [10]

The issue of criminal liability for infringements committed in relation to au-
tonomous vehicles may be examined on at least three levels. Firstly, at the level of
the current legal situation. Secondly, in the context of the very likely amendment
of the legislation in the near future, and also the admission of fully automated
vehicles with no steering system at all. Thirdly, from the perspective of certain fu-
ture possibilities and an attempt to construct a certain model of criminal liability
which will make it possible to enforce liability against the parties who constructed
the vehicle and who are difficult to identify individually, as usually behind a given
model of a vehicle there are strong, multi-person capital and construction groups.

The wider use of autonomous cars will require significant changes in criminal
law, where in principle only an individual can be held criminally liable. It will need
to be determined who will be liable for a crime involving an autonomous vehicle:
whether it will be the owner, the passenger, the manufacturer, the designer or per-
haps the programmer who made the mistake.

It seems that a highly effective instrument for penalising offences committed
with autonomous vehicles may be to draw on the concept of the criminal liability
of legal persons. Polish and Hungarian legal thought both have a long tradition in
this matter. Therefore, in these cases the possibility of relying on the criminal li-
ability of legal persons should be subject to discussion among lawyers. The criminal
liability of legal persons has many relations to civil law (e.g. fault in supervision,
fault in organisation, anonymous fault). Thus, it would be a kind of compromise
between criminal law and civil law, which would make it possible to enforce li-
ability for damage and crimes caused by autonomous vehicles without the risk of
violating general principles related to the enforcement of criminal liability against
natural persons. Nowadays in Europe, there is a debate related to the necessity of
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creating legal regulations which could also hold collective entities, especially legal
persons, accountable for their actions in terms of criminal liability. The issue of the
criminal liability of legal persons has been of interest in law studies for years. How-
ever, there is a lack of consistent regulations in this respect. Interestingly, this issue
was researched both in Poland and Hungary by scholars dealing with criminal law
already 100 years ago.

One of the first scholars in Europe to deal with this subject was a Hungarian
professor called Ervin Hacker, who as early as in 1922 published a book on this
subject: The criminal law capacity and liability of associations: a study from the field of
substantive criminal law [11]. In the same year, a small brochure written by this profes-
sor on the same issue was released [12)].

(Hacker, Ervin - born in Pozsony (now: Bratislava) on 23rd March 1888, died in
Miskolc on 27th December 1945. He was one of the most prominent figures of Hun-
garian criminal and criminological literature, as well as an outstanding lawyer, crim-
inologist and a teacher of law. He studied law at Practical Law Academy in Bratislava
and at the Budapest University, where he did a PhD degree in law in 1909. He started
publishing at a very young age. In many of his publications and books he dealt with
various fields of criminal science, among others, criminal statistics, criminology, and
prison issues. As one of the first, he highlighted in the Hungarian doctrine and even
the Central European one the issue of prosecuting legal persons. Moreover, he strove
to achieve that criminal law would become international.)

Photo 3: Ervin Hacker

Source: Digitalizalt Torvényhozdsi Tuddstdr.
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One of the most prominent Polish professors of penal law, Juliusz Makarewicz
wrote a book in German that was included in the European criminal law canon.
In it, he stated that it was possible, considering the contemporary regulations in
Poland, to execute the criminal liability of legal persons. He also believed that such
a liability should not be excluded by lawyers, since it is feasible to introduce it
through particular legal regulations.

(Juliusz Makarewicz — born on 5th May 1872 in Sambor, died on 20th April 1955
in Lviv. He was a Polish lawyer, an experienced professor of criminal law at Lviv Uni-
versity, and a senator in 1925-1935. He was also the main author of the codification
of Polish criminal law, the criminal code of 1932, which is often referred to as “Maka-
rewicz’s code”.)

Photo 4: Juliusz Makarewicz

Source: warylewski.com.pl

In other words, there are no obstacles to introducing the criminal liability of
legal persons into the legal system of a particular country.

While it is possible to hold manufacturers, owners or constructors of autono-
mous vehicles civilly liable, it is not so easy when it comes to criminal liability.
Civil liability can be based on such legal concepts as strict liability or liability for
dangerous products. [7] Criminal liability, on the other hand, must be based on
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the principle of fault and must be of a personal character. Depending on the accepted scenario, criminal
liability towards legal persons may be enforced by courts or public administration bodies. It seems that in
cases involving offences with autonomous vehicles, state courts should decide; at the same time, it can-
not be excluded that in cases involving offences (e.g. driving on public roads without authorisation, or
infringement of traffic regulations), there may also be liability enforced administratively by a non-judicial
public administration body (e.g. municipal guard, mayor, city or town president).

In formulating the above remarks, there was a conviction that all of them should be the subject of
an in-depth analysis, which cannot be done in this article. In the near future, autonomous vehicles will
be introduced to common use, and therefore it will be necessary to modify the civil, administrative and
criminal legislation. Therefore, it is worth considering it beforehand, and seeking appropriate solutions.
Hence, this paper proposes to draw on the concept of the criminal liability of legal persons.

Both Poland and Hungary have a long tradition of legal literature related to the criminal liability of
collective entities. Nowadays, in Europe, discussion is reviving on the legal possibilities of using criminal
law provisions to execute the liability of collective entities, including especially legal persons. In Poland
and Hungary, the debate on this subject has been around for years, and various solutions are proposed.
Executing criminal liability may constitute an instrument that enables fighting against not only tradi-
tional crimes (for example, economic crimes or against the environment), but also criminal liability for
accidents involving autonomous cars. The proliferation of these vehicles, and the strengthening of the
Visegrdd 4 cooperation point in the direction that the time will soon come when the legislators of the
two countries will work on common regulations.
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