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Abstract With the advancement of 5G network technology and artificial intelligence, live
streaming has become one of the increasingly important channels irctrergerce field,
including not only live streaming by human streamers, but also live streaming by Al
streamers.This study compares the dynamics qfofered and human streamers in live
streaming ecommerce, with an emphasis on audience retention patterns, fatigue resilience,
and algorithmic interactions. The study presents a radifitiensional approach tosaessing
streamersenduranceand viewer engagement sustainability. The study examines at how the
operational stability of Al streamers and the adaptive capabilities of human streamers
differently affect longail audience retention and algorithmic visibility through
observational datzapturing realtime viewership metrics and platfotlevel interventions.

The framework presents the idea of "algorithmic acclimation" to quantify platfioiven

traffic compensation mechanisms triggered by consistent pefmenmetrics. Preliminary
results reveal that Al and human streamers have different resilience characteristics, which
has consequences for content strategy optimization. By developing a -fatijisive
evaluation model, this study advances the undergigrmaf humapAl coexistence in digital

retail ecosystems while also providing organizations with strategic insights for streamers
deployment.


mailto:c.wang@studenti.unipi.it

1 Introduction

Therapidintegrationof artificial intelligence(Al) into live-streaminge-commerce
has introducedtransformativeopportunities.However, many enterprisesemain
hesitantto adopt Al streamersdue to limited empirical insights into their
comparativeefficacy and operationaldynamics.A significantknowledgegap is
exposedyy currentindustrypracticese-commercecompaniesdack frameworksto
assesswhether Al-driven broadcastscan equal or exceed the engagement
capabilitiesof humanhosts, particularly in maintaining audienceretentionand
adaptingo reattimeinteractionseventhoughAl streamerpromisecostefficiency
andscalability. This uncertaintyextendgo the strategicallocationof resourcesas
companiesstruggleto balancethe costeffectivenessand viewer engagemenof
dividing streamindhourshetweerAl andhumanstreamersCurrentresearchmostly
concentrate®n discreteperformancendicators(suchpeakviewership),ignoring
comprehensiveevaluationsof audienceattrition trends, fatigue resilience,and
platform-driventraffic compensatiomechanismd elementsssentiato sustained
operationakuccessTherearestill significantgapsin spiteof thesedevelopments.
First, currentresearctdoesnot systematicallyassesshe ability of Al andhuman
streamergo adjustto changingaudiencedemandssuchadjustingmaterialin real
time amid unforeseenencounterge.g., resolving technicalissuesor emotional
appeals)Secondthereis still alackof researctonthelong-termtradeoffs between
algorithmic consistencyand humanspontaneity especiallyin situationsthatneed
for continuous audience involvement after peak hours. Third, despite the
widespread use of platformdriven traffic compensationmethods (such as
recommendationtags), little is known about how they affect Al streamers
differently than human streamers,particularly how algorithmic biases may
unintentionallyprioritize Al's stability abovehumaninnovation. This work fills
thesegapsby offering practicalinsightsinto thefeasibility of Al streamersslong
termsubstitute®r enhancement® humanstreamersin orderto promoteahealthy
and profitable live-streamingenvironment,the findings seekto addressurgent
industryissues.The purposeof the studyis to determinehow customerbehavior
andthedecisionmakingprocessn alive streamingsettingareimpactedby thelive
hostselection.

2 Literature Review

Al virtual streamershave been incorporatedinto live-streaminge-commerce
througha seriesof interrelatedresearchphasesinitial researchconcentratecn
foundational technologiesthat improved product display in virtual streaming
environmentssuchasmultimodalcontentproductionplatformslike AliMe Avatar
[1]. Later developmentsbrought specific ecommerceanimation frameworks,



which allowed virtual anchorsto interactwith millions of usersby respondingn
realtime [2]. Thefoundationfor researchinghe behaviorakffectsof virtual hosts
wascreatediy thesetechnologicahdvancements.

After establishingthis technicalfoundation,researchturnedto examiningsocial
processesResearchfound humanstreamergyreatly increasepurchaseintention
through superior perceived intimacy and responsivenessaccording to a
comprehensivénvestigationof streamertypes[3]. The researchis conductedby
usingthesocialcognitivetheory. Theseeffectsweremorenoticeableor customers
who were not very interestedn trying new things[3].Through quastsocialties,
researcthasshownthatstreamerssocialcapitalincreasepurchasingntentionsby
reducinginformationasymmetrybased ora questionnairesurveyof live streaming
viewers[4]. Subsequentesearchshowedthresholdeffectsin the way that social
qualitiesof virtual streamersncreaseexperiencevalue, especiallywhenmediated
by communicativeandenvironmentatlementg5]. Thissignaledanevolutionfrom
technicalvalidationto thepsychologicaprocessethatinfluenceconsumechoices.

Later,the factorsthatled customergo switch from humanto Al virtual streamers
were closely examined Adoption willingnessis influencedby personalityfactors
and shoppingmotives, which are mediatedby perceivedinnovation obstacles,
according to asymmetric modeling [6]. Notably, researchrevealed possible
"uncannyvalley" consequenceguringhypetrealisticinteractionsemphasizinghe
necessityof striking a balancebetweenuser comfort and humanlikeness[6].
Concurrently,expectancyviolation theory highlightedthe intricacy of humanrAl
engagemenby highlighting how repurchasdehavioris dynamicallyreshapedy
deviationsfrom userexpectationsn Al-streamersnteractionq7].

Hybrid collaborationmethodsaregiven priority in recentstudies Researctshows
that systemghat combinethe emotionaladaptabilityof humanstreamersvith the
operationalconstancyof Al virtual streamersperform better than singlemode
methodsin maintainingengagemen(8]. Credibility measuregplay a key role in

refining such systems;researchshows that Al virtual streamers'perceived
relatability and knowledgeoutperformtraditionalindicatorslike viewer countsin

termsof salesprediction[9]. Standardizedssessmelfitameworksnowincorporate
technicalperformancgsuchaslatency),emotionalresonanceandconversiorrates
to operationalizeheseinsightsand provide usefulstandardg$or industryadoption
[10].

3 Methodology

This study used publicly available data from the Douyin platform for Al
broadcasterand manually recordedobservationaldata for human streamersto
examineaudienceetentionpatternsof threeAl streamergA, B, andC) andthree



humanstreamerqA, B, and C), asshownin Table 1 and Table 2 . While Al
streamersveretrackedfor longer periodsof time (t = 1i 10 or t = 1i 11), human
broadcastergrereobservedor six hours(t = 0i 5). Preprocessinthe datainvolved
keepingthe raw hourly viewer countsto maintaintemporaldynamicsandvisually
inspectingaudiencesequenceso detectabnormalities(such as abrupt spikesor
dips).Linearregressiommodelswere usedFor fixed-rateaudienceattrition (y= a+
bt , where y= audiencecount, t= time, b= slope).However exponentialdecay
modelsexponentiadecaymodelsfor Al streamersvith smoothpercentagdased
decay (y=yOekt) , with parameters estimated using natural logarithm
transformationR2 wasusedto assesmodelfitness,with linearmodelsbeinggiven
priority unless exponentialfits demonstratednoticeably higher R2 (e.g., Al
StreamelC: R 2= 0.68vs. FCP=0.54for linear).

Streamer Optimal Attenuation R] | FCP Platform Rule
Model Rate
HumanStreamer Linear 5.3%/hour 0.7 | 05 Initial audience> 150
A 3
HumanStreamer Linear 7.3%/hour 0.6 | 0.33 Reducedexposuref
B 5 <100

HumanStreamer Segmented 10%/hour(first 08| 05 Initial audience> 200

C Linear 4h) 5
Al StreameA Linear 7.7%/hour 0.7 0.7 Initial audience> 300
Al StreameB Segmented | 7.1%/hour(38h) | 0.8 | 0.62 No supportfor low
Linear 9 5 initial
Al StreamelC Exponential 7.9%/hour 0.6 | 0.54 Intensepromotionif
8 >1000
Tablel

Model Comparison
Source from publicly availablelive-streamingecordson Douyin( C h i Tikdaok)sandmanual

observationatecordings

Fatigueresilienceg(FCP)wascomputedastheratio of theoverallstreamingduration
to the first hour when viewer countsfell below the averageaudiencefor the
streamer FCP=FirstTime Below AverageAudience/Total StreamingDuration,
where Average Audienceis calculatedper streamer.ThresholdCrossingis the
earliesthourwhenviewer countfell belowthe averageBasedon abruptaudience
increases O 1 n% single hour) and the lack of outside promotions, traffic
compensatioreventswerefound. This wasconfirmedby platform metadatge.g.,
"Recommendedtagsfor humanstreamersunexplainedspikesfor Al streamers).



In orderto determinesignificance Welch'st-testcomparedhe FCPvaluesbetween
thehumanandAl groupsafterdescriptivedata(meanaudienceattrition rates,and
FCP)werecalculatedor eachstreamer.

Traffic compensationeventswere detectedbasedon two criteria: (1) abrupt
audiencesurge( O 1 @s¥within one hour) and (2) lack of externalpromotions
(e.g.,notagsfor externalinks, hostannouncement®r sponsoreddvertisements).
"Confirmed Compensation'was the classification given to surgesfor human
streamghatincludedplatformgeneratedabels(suchas"Recommendedbr "Top
100" tags), whereas"SuspectedCompensation"was given to surgesfor Al
streamerghat lacked explanatorymetadata(such as no discerniblepromotional
triggers). The distinction betweenalgorithmdriven platform interventionsand
naturalaudiencevariationswasguaranteedy this duattaggingmethod.

Streamer Streame Time Points (Audience Counts) Avg Slop
Type r Audience e

Human A T0:171,T1:167,T2:143,T3:161,T4:144, 150.5 -9.03
T5:118

Human B T0:121,T1:100,T2:109,T3:99,T4:85, 98.5 -8.8
T5:79

Human C T0:235,T1:230,T2:154,T3:143,T4:139, 178.2 -23.5
T5:161

Al A T1:450,T2:387,T3:459,T4:553,T5:386, 372.6 -34.7

T6:440,T7:300,T8:330,7T9:348,710:134

Al B T1:59,T2:71,T3:33,T4:31,75:27,T6:12, 29.6 -7.5
T7:13,
T8:12

Al C T1:1357,T2:1417,T3:1402,T4:1238, 1074.5 -62.3
T5:1065,
T6:908,T7:917,T8:841,T9:790,710:778,
T11:814

Table2.
Hourly Audience Dynamics and Attenuation Rates, by Streamer Type
Source from publicly available livest r eami ng records on Douyin (Chinaéds TikTo
observational recordings



Linearmodelsis appliedto quantify fixed-rateaudienceattrition usingthe formula

1
y=a+ht

wherey= audiencecount,t= time, b = slope(attrition rate).

ExponentiaRegressioris used as formula

(2) shownfor Al streamersvith smoothpercentage
baseddecay:
y=Yoe
2

Linearizedvia naturallogarithmtransformatiorfor parameteestimation.

Evaluatedusing R2 Linear models were prioritized unlessexponentialmodels
showedsignificantly higherR2 (e.g.,Al StreamelC: R2=0.68vs. 0.54for linear).

4 Results

4.1 Integrated Analysis of Human Streamers

As illustrated in Table 3 Human streamerspredominantly follow linear or

segmentedinearattenuatiormodels driven by interactivefluctuationsandcontent
adjustmentsStreame (linear model,R?=0.73)exhibitsan audiencedeclineof 9

viewersper hour (5.3% attenuatiorrate),with moderatefatigueresilience(FCP=

0.5) reflectedin the audiencereboundat t=3. StreameB (linear model, R?=0.65)
demonstrates fasterdecayrate (7.3%/hour),but low FCP (0.33) and platform
penaltiesfor audienceselow 100 necessitateompressedtreamingdurationsto

control costs.StreamelC (segmentedinear model, R>=0.85) showsa steepinitial

decayof 10%/hourfor t= 0 T fdllpwed by anomalousecoveryatt=5 (FCP=0.5),
highlightingtheimportanceof interactivestrategiesOverall,humanstreamersely
on FCPto buffer decaybut mustavoid platformtraffic penaltieqe.g.,audiences

100) by optimizingretentionthroughtimedinterventions.
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Category Human Streamers Al Streamers
Traffic Confirmed Events. Suspected Events
Compensati
on Human A: Hour 3 (+12.6%, Al A: Hour 4 (+43.3%, no
"Recommended" or "Topl100" tag) explanatory metadata)
Human B: Hour 4 (+15.0%, Al C: Hour 2 (+4.4%, below
"Recommended" or "Top100"tag) threshold)
Human C: Hour 5 (+15.8%,
"Recommended"” or "Top100" tag)
FCP Mean FCP: 0.28 Mean FCP: 0.55
Resilience
Highest: 0.33 (Human A/C) Highest: 0.70 (Al A)
Lowest: 0.17 (Human B) Lowest: 0.45 (Al C)
Compensati | Human A: 1 event Al A 1 susp
on Impact surge (no FCP improvement) +43.3% surge (high
FCP maintained via
consistency)

Integrated Analysis Table: Traffic Compensation, FCP Resilience, and Strategic Recommendations

Table3

Source from publicly availablelive-streamingecordson Douyin( C h i Tik&aok)sandmanual

4.2 Integrated Analysisof Al Streamers

Al streamers exhibit distinct attenuation patterns: Streamer A (linear model,
R2=0.70) loses 35 viewers/hour (7.7%), with high FCP (0.7) indicating algorithmic
adaptability (e.g., audience spikes at t=3). Streamer B follows a segmented linear
9) Rith=a hod@rated decay rate of 7.1%/hour and improved fatigue
resilience (FCP=0.625). While it requires initial traffic support (e.g., paid
promotions for audiences below 100), its segmented decay pattern indicates
algorithmic adaptability to audiencetention phasesStreamer C (exponential
model, R2=0.68) decays smoothly at 7.9%/hour, leveraging initial high visibility
(1,357 viewers) for platform promotion but requiring truncated-éfficiency
periods post t=3. Al streamers generally depend on early traffic win@ogesfirst

3 hours) for higdensi ty
(7.1%/hour) demonstrates that algorithmic adaptability can stabilize retention in
later phases, reducing reliance on external promotMen comparig Al and

mod el

observationatecordings

11
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human streamers, the analysis shows a sharp difference in fatigue resilience (FCP),
with Al streamers showing a considerably greater mean FCP (0.55 vs. 0.28, p <
0.01). The algorithmic advantage of Al in maintaining audience retention through
consistent cotent delivery is highlighted by this, while human broadcasters,
especially Human B (FCP=0.17), need focused interventions to slow down rapid
attrition. Traffic compensation events failed to improve FCP even if they
momentarily increased audiences (e.dl2.6% for Human A at Hour 3). This
suggests that platform algorithms give skerim visibility precedence over long

term retention. However, because automated material is inherently stable, Al
streams were able to maintain high FCP without heavily relgingompensation.

In order to overcome these results, a mixed operational approach is suggested: Al
broadcasters are most stable when used irclmwpetition times (such as latéght

slots), while human streamers should enhance interaction components during
crucial attriton phases (such as Hour 1 for Human B). In order to provide
transparent traffic distribution and maintain parity between human and Al hosts,
platforms must adjust their compensation algorithms. Future research should
evaluate the crogslatform validity ofthese dynamics and investigate rtale

FCP changes using adaptive Al algorithms.

5 Discussion

5.1 Concluding remarks

The findings offer practical insights for-a@mmerce cost managementhe
outcomes of this study support the findings of Xu et al., who found that trust
functions as a mediator and that parasocial relationstspsh as viewers'
emotional identification with streamérssignificantly increase purchase intention
[4]. With an FCP of 0.33 and a Attenuation Rate of 5.3%/hour, Human Streamer
A's comparatively steady engagement rhythm (such as hourly Q&A sessions)
created parasocial ties and supported the idea that trust is important for maintaining
audience retention. Kever, by introducing the Fatigue Resilience Critical Point
(FCP), this work departs from previous studies like Hu et al., which concentrated
on the technical implementation of Al streamers (e.qg., virtual avatar genefation)
and Gao et al., which examined the effects of streamers on purchas3iht€he
algorithmic consistency of Al streamers makes up for greater early attrition rates,
according to this metric, which measures sustained retention capabilities (e.g., Al
Streamer A 6 Basedolf Bbov@ reedrch,human streamers should
prioritize FCRdriven strategies (e.g., timed promotions) to extend effective
streaming durations, while Al streamers benefit from early traffic exploitation and

algorithmic tuning to mitigateardeeapi d decay.

12
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(7.1%/hour) suggests that adaptive algorithms can stabilize retention beyond initial
phases, offering cogffficient longterm streaming strategies. Platform operators
could refine recommendation thresholds (e.g., adjusting visibility penalties) to
balancefairness and efficiency. For researchers, this study proposes a hybrid
modeling framework integrating linear, segmented, and exponential decay,
adaptable to diverse streaming scenarios. Future work should expand datasets to 24
hour cycles and incorporateattime external variables (e.g., ad spend, viewer
demographics) for robust validation.

5.2 Limitations and Future ResearchDirections

This study has several limitations. First, the small sample size (elwpur6
observations for human streamers) restricts generalizability. Second, external
factors (e.g., holidays, platform algorithm updates) were not controlled, potentially
confoundingdecay trends. Third, FCP metrics rely on manual recovery event
counting, introducing subjectivity. Finally, exponential models for Al streamers
were calculated using linearized drgnsformations, which may underestimate
nonlinear dynamics compared toetit nonlinear regression

To improve forecast accuracy, future research could include external elements like
ad expenditure and viewer demographics using machine learning approaches (e.g.,
random forests) and extend temporal analysis thhd@# cycles to evaluate the
effects of cicadian rhythm on audience attrition. Furthermore, partnerships with
streaming services to obtain rdémhe recommendation logs may enhance
algorithmic transparency and allow for accurate traffic compensation system
validation. Lastly, to generalize resuliad guarantee robustness across different
user behaviors and platform algorithms, crpkgtform validation on several
ecosystems (such as Twitch and TikTok) is essential.

Conclusion

This study reveals distinct audience attenuation patterns between human and Al
streamers. Human streamers predominantly follow linear or segmented linear
models due to interactive fluctuations, with attenuation rates ranging from 5.3% to
10% per hour. Fague resilience (FCP) values (0i835) highlight their capacity to
recover audiences through engagement, though platform penalties necessitate
strategic adjustments. In contrast, Al streamers exhibit hybrid trends: Al Streamer
C aligns with an exponentiglecay model (7.9%/hour, R2=0.68). Al Streamer B

aligns with a segmented I|inear mo d e | (R] =0.

(7.1%/hour) and improved FCP (0.625), indicating algorithmic adaptability in
sustaining audience retention. High initial audiences, (&,857 for Al Streamer C)
trigger platform traffic boosts, but rapid decay postical timepoints demands
optimized conversion timing

13
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The Effect of Inflation on Sustainable Spending
Patterns: Evidence from Hungary

Zsuzsanna De&§8k

Cbuda University, BusidesanMatagemenBudapésacul ty of
Hungary,
deak.zsuzsanna@uabuda.hu

Abstract: This study examines how inflation influences sustainable consumption behavior in
Hungary. Using macroeconomic data and survey insights, it explores the dual impact of
inflationd its ability to hinder ecdriendly purchases, while fostering resoefglness and
minimalism. Findings indicate that although cost concerns reduce support for sustainable
brands, behavioral adaptations such as reduced consumption and local sourcing align with
sustainability goals.

Keywords: Inflation, Sustainable Consumption, Consumer Behavior, Hungary, Economic
Impact

1 Introduction

Sustainable consumption is defined as the use of goods and services in ways that
minimize environmental, social, and economic harm while meeting current needs
without compromising those of future generations [his includesreducing

waste, using resourcesefficiently, and supportingethical production practices.
However, economic instability, particularly inflation, can disrupt such behaviors.
Inflation, characterized by rising prices and declining purchasing power, has both
positive and negative effeas consumer behavior. While it may deter the purchase

of costlier sustainable products, it may also encourage minimalism, energy
efficiency, and a preference for | ocal product
trends provide a useful case for examintiingse dynamicslhis paperinvestigates

how inflation affectssustainableonsumptiorpatterngn Hungary exploringshifts

in consumeibehavior,motivations,andthe balancebetweeneconomicconstraints
andecologicalresponsibility.
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2 Methods

A mixed-methods approach was used combining macroeconomic data from the
Hungarian Central Statistical Office (KSH) and TradingEconomics with survey
responses collected from 115 Hungarian resid@d8%male,41.7%female;47%
urban;46%with highereducationyegardingconsumptiorhabitsovera 12-month
period. The survey assessed changes in purchasing behavior, environmental
considerations, and attitudes toward sustainable prodResponsewereratedon

a 5-point Likert scale and analyzedto identify trendsrelatedto inflation and
sustainability. Energy data from the Hungarian Energy and Public Utility
Regulatory Authority (MEKH) was also analyzed.

3 Results

3.1 Inflation and ConsumerTrends

Hungaryhasexperiencesustainednflationary pressures betwe@019and2023,
peakingin late 2022andearly 2023(Figure 1)
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Figure 1
Hungarylnflation % y/y between 2019 and 2038urce:Hungarian Central Bank

As prices sky-rocketed retail salesdeclined,especiallyin the non-essentialand
luxury segmentdq3] (Figure 2).Consumersprioritized affordability over brand
value or environmentakonsiderationsteflecting a drop in demandfor high-cost
sustainablgoods.While affordability concerns led to decreased support for ethical

16



brands, consumers displayed increased price sensitivity and engaged in minimalist
practices.
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Figure 2
ConsumerConfidenceand Retail Sales MoNh Hungarybetween 2016 and 20&purce:
tradingeconomics

New energy use regulationwas introducedin August 2022 These regulatory
changes have also led to a 27% increase in renewable energy usage and a 5.6%
decline in fossibased consumption [4] (Figure 3).
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Primary Energy Consumption Change (PJ) between August of 2021 andspd?de MEKH
Color code: BlackPetroleum, BlueNatural gas, YellowNuclear, GreenRenewable, Re&olar,
OrangeElectricity, Browr Coal

3.2 Dual Impact of Inflation on Sustainability

Negative Outcomes:

Ecofriendly goods, often priced higher, saw a decrease in demand. Consumers
changed to lowecost alternatives, thus undermining ethical brands and
sustainabilityfocused initiatives.

Positive Outcomes:

Consumers adopted minimalist behaviors by buying fewer items and and an
increased interest in product repairs. Due to the new emsmyegulations
consumtion decreased and many have shiftecet@wableenergy sources[4].
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Local product consumption increased, partially due to price sensitivity and to
supply-chain disruptions favoring nearby sourcing. Food waste has also declined
[5] (Figure 4).
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Food Waste in Hungarian Housholds (Kg) between August of 2016 andS®28e maradeknelkul
Color code: YellowAvoidable, PurpldJnavoidalble, BluePossibly Avoidable

3.3 Consumer Behavior Insights from Survey Data

Survey responses suggest a marked shift toward a morecpriseious behavior.

Most respondents reported regularly checking prices and avoiding unnecessary
purchases. Interest in n@ssential and environmentally friendly products has
decreased comparedtlvprevious year (Figures 5 and 6).

I always check the price of a product  1try to avoid unnecessary purchases The quality of the productis important

0

60

2

10

Figure 5
How truethefollowing statementsverefor youin the previousyearcomparedo thisyear?
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Buying environmentally friendly products Buying quality products

q ”
16% Ui
17%

Buying non-essential products Frequency of purchases

m No change

M Decreased
Inolonger buyit

M Increased

Hdon'tknow

Figure 6
Comparedo lastyear,how muchhavethefollowing habitschangedor you?

Although 80% of respondents experienced income increases, inflation eroded real
purchasing power, altering consumption habits. This finding is in line with similar
surveys conducted during the same time period [5]. There is a clear distinction
between consmer awareness of sustainability and their capacity to act on it. This
is a known representation of taffordability-actiongap[6]. The surveyresponses
confirmedheightenedwareness (Figure 6), but reduced purchasing power as a key
limitation.

Average SD
How importantis it for you that a productis recyclable?
2.79 1.0962

How importantis it to you that the food you buy comes from
sustainable sources?

3.12 1.2150
How importantis it to you that the packaging of a product is
recyclable?
3.05 1.2899

*onascaleof1to 5

Figure7
Importance of buying sustainable products

Conclusion and Recommendations

Inflation presents a complex challenge for sustainable consumption. In Hungary,
inflation has led many consumers to abandonfgeadly products and services in

favor of affordability. At the same time, it also encouraged behaviors that are in line
with sustainability, such as reduced consumption, energy efficiency, and support
for local goods. These adaptive behaviors suggest that even in times of economic
stress, sustainable values can endure albeit in altered forms, and higher prices can
in fact reinfoce certain sustainable practices. Understanding these dual dynamics
is critical for creatingesilientsustainabilitystrategieshatcanwithstandeconomic
fluctuations.Suchstrategiegouldinclude:
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subsidiesor tax reductiondor sustainablgoods,

encouragindocal supplychainsandcooperativeshroughmicrofinancing,

popularizingcommunitybasednitiatives andseconéhandmarkets,

promotingrepairandreuseprograms.

Limitations and Further Research

This study is limited by the relatively small sample size of survey respondents and
its focus on urban populations. Further research could include longitudinal studies
across different income groups and regions, and explore how policy tools can

mitigate the tradeoffs between inflation and sustainable behavior.
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Abstract Increasing financial literacy among university students is crucial, as in many cases,
this debt burden and inappropriate spending impose a serious burden on households. A new
approach to this could be cryptocurrenbgised education. The research aims tedslight

on the need to examine several factors before investing. When investing in cryptocurrency,
choosing the right cryptocurrency can be crucial, as a bad investment exposes the invested
capital to serious risk, and even then, the constantly changargeinconditions have not

been considered. For this reason, the research will develop what approach would be
appropriate to teach the subject in certain majors, taking into account student interest. These
can be: IT, economics, mathematics, or legal apphes. This would allow students to
decide on the most optimal investments based on their individual preferences, while also
becoming familiar with the given blockchain and its inherent possibilities.

Keywords:BlockchaintechnologyEducation Data security Financial literacy

1 Introduction

Investingin humancapitalandlifelong learningarethe definingeducationaissues
of the 21stcentury.lt is well known that universitieshavea hugerole to play in

this, if only becauseheyhaveto conveyup-to-dateknowledgeto studentsBitcoin

educationis not a widespreadphenomenonin higher education institutions,
however takinginto accountherapidchangesn thelabormarket,cryptocurrency
educatiorhasbecomea currentissuethatrequiresdecisiveanswersEducatiorand
technologyarecloselylinked, with the former beingshapediy educationsystems
and methodsfor centuries[1]. The appreciationand expansionof innovationis

forcing universitiesto makestructuralchangesstandardizgroceduresandsolve
methodologicalproblems.In this environment,teachingBitcoin as a possible
subjecthasbecomea timely issue becausén our currentdigital era,the existence
of digital money,in additionto traditionalpapermoney,offersnumerougpayment,
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transferandtransactioroptions.Theaim of theresearclis to examinethe potential
of blockchaineducatiorandits thematicaspects.

In the competitionfor studentsuniversitiesmusttakeinto accounthedemandand
supply of the labor market. They must have a professionallycompiled complex
"curriculum package'that future graduatesan usein the labor marketin a short
time. In this curriculum system,it is necessaryto examinethe possibilities of

possibleteachingof Bitcoin and other cryptocurrenciesThis would be important
becausé canbeassumedhatthiswould reducetheintervalduringwhichthecosts
of educatiorwould berepaid,asstudentsvould thusacquireup-to-dateknowledge
that eventhe labor marketwould be familiar with. Higher educationinstitutions
needto monitorcurrentneedsandtrendsto providetheir studentwith themostup-

to-date knowledgepossible.In universitieswhere Bitcoin as a subjectwould be
includedin the curriculum, it would definitely be possibleto establishthat these
highereducatiorinstitutionsareopento newideas evenif theycontainsomerisks,
sincethereare currentlymanyquestionghat needto be answeredaroundBitcoin.

It is definitely advisableto think aboutsuchan option, sinceinvestmentn human
capitalhasincreasedignificantlyin the21stcentury.

Theresearchyuestionghatguidedthis studywereasfollows:
ResearcltQuestionl:

What approachwould be appropriateto useto teachblockchaintechnologyat
universities?

ResearctQuestion2:
Canfinancialliteracy beincreasedhroughblockchaintechnology?
Theresearchs structuredaccordingto thefollowing structure:

1 Blockchaintechnologyandits educationapossibilities

1 Importantaspect®f cryptocurrencyandblockchaintechnologyeducation

2 Blockchain Technologyand its Educational
Possibilities
Science,technologyand innovation play a significantrole in the economiesof

industrializedcountriesandcanthereforebeconsidereaneof thedriving forcesof
internationalcompetition.

The role of entrepreneurtn promotingthe economicgrowth of small businesses
hasreceivedsignificantattentionoverthe pastthreedecadesSupportingousinesses
and creatingnew businessess a crucial elementof governmentindustrial and
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innovationpolicy. An official governmenpublicationon Entrepreneurshigkills
and Innovationsetsout the form in which supportprogrammesare deliveredto
individuals,communitiesandbusinesses.

Threesourceof demandor entrepreneuriaéducatiorcanbeidentified:

1 Governmentthis sourceis primarily economicin nature,andsignificant
emphasiss placedon job creation.

1 StudentsStudentanay seekentrepreneurshipducatiorfor two reasons.
Thefirst reasoris to starttheirownbusinesswhile theseconds to acquire
knowledgethat can later help studentssuccessfullyadvancein a larger
company.

1 EducationalThereis ademandor nonlinearentrepreneurigknowledge
thatcanbeappliedin reallife. It is aknownfactthatrecentgraduateack
realbusinesknowledge 2].

Pittaway says a recentstudy with focus groupsof entrepreneurshigducators
revealsthe complexity and diversity of the practical tasks of entrepreneurship
education,and the needto considerentrepreneurialearning outcomesand their
connectionsfor effective course design. Despite the increased pedagogical
emphasisinnovationsof aninnovativenaturein thedevelopmenof practicaltasks
cannot be consideredsatisfactory. The researchnamesbusinessideas as the
intendedlearningoutcomeand also suggestghat studentmotivation and student
groupbehaviorhaveanimpacton the learningoutcome.The extentof the impact
of motivationon learningoutcomess alsoa function of studentgroup behavior.
The emergenceof online training in the era of information society has been
facilitatedby the spreadof lifelong learning,which meanghatlearningbecomes
way of life [3].

Oneof the main aimsof educationalnstitutionsis to preparechildrenfor further
educatiomandsuccessfuintegrationinto the workforce[4]. In the competitionfor
studentsuniversitiesmust definitely take into accountlabor marketdemandand
supply.Theymusthavea professionalljcompiledcomplexlearningpackage'that
future graduateould usein the labor marketfor a shorttime. In this curriculum
systemiit is necessaryo examinethe possibilitiesof possibleteachingof Bitcoin
andothercryptocurrenciesThiswould beimportantbecausé canbeassumedhat
thiswould reducetheintervalduringwhich the costsof educatiorwould berepaid,
as studentswould thus acquireup-to-date knowledgethat eventhe labor market
would befamiliar with. Highereducatiorinstitutionsneedto monitorcurrentneeds
andtrendsto providetheir studentswith the mostup-to-dateknowledgepossible.
In universitieswhereBitcoin asa subjectis includedin the curriculum, it would
definitely be possibleto establishthat thesehighereducationinstitutionsare open
to newideas,evenif theyinvolve somerisk, astherearecurrentlymanyquestions
thatneedto beansweredaroundBitcoin. It is definitely advisableto considersuch
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an option, asinvestmentin humancapital hasincreasedsignificantly in the 21st
century.

Economicthinking on educatiorasaneconomidnvestments currentlydominated
by humancapital theories,which explain the return on educationalexpenditure
throughtheincreasen theproductivityof theindividualreceivingit. Consequently,
theyconcludethatthe costsof trainingarerepaidatboththeindividual andsocietal
levels.In theformercasejn individual living wagesandatthe macrolevel, in the

productivity growth of the economyasawhole[5].

3 Important Aspectsof Cryptocurrency and
Blockchain TechnologyEducation

Theimportanceof entrepreneurshipducatioriies in threefactors:

1 Theneedfor studentgo learnaboutentrepreneurship;

1 Preparingstudentgo createjobs ratherthantrainingthemto fill existing
jobsand

1 Theneedfor economicgrowththroughthe creationof newjobs|[6].

However, approachingentrepreneurshifrom the Bitcoin perspectiveopensup
many new opportunitiesfor job creation,as numerousBTC-basedstartups have
beenlaunchedso far, launchedby recentlygraduatedstudentsHowever,in order
for thisto be successfullyachieveduniversitiefaceoneof the mostdifficult tasks:
to equiptheir studentswith skills thatthey cansuccessfullyapplyin businesdife.

Universities can contribute to entrepreneurshign two ways: indirectly, by

educatingstudentsanddirectly, throughresearchand by servingasa hotbedfor

new businesseand initiatives. In orderto exploit the potentialof candidatesand
future innovators, universities can be consideredresponsiblefor preparing
candidatesvithin their own fields. However,accordingto McMullan andMelnyk,

researchat universitiesalso includesmany new ideasand innovationsthat have
commercialpotential buttheseremainuntappedn mostinstitutions[7].

Universities have an innovative role due to their position in the economy,as
studentsare introducedto and comeinto direct contactwith new technological
solutionsthroughhighereducatiorinstitutions.Bitcoin startupsare developingat

a tremendougace, with new ideasand solutionsin the field of digital money
appearingalmostmonthly. However,in orderfor studentdo havethe appropriate
competencén thefield of digital money it is essentialo haveawell-trainedteacher
in the field of digital money.Unfortunately,in recentyears,due to the lack of
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financial literacy, peoplehave beenmaking increasinglypoor decisionsin their
financialaffairs, which haveanimpacton the entirecountry'seconomyandGDP.

Accordingto TomaszTunguz,a venturecapital analystat Redpoint,Bitcoin has
beenthe fastestgrowing startupinvestmentareasince mid-2012. Despite this,
Bitcoin startupsstill receivea very small shareof total funding i last yearthey
accountedor just 0.18%of total funding.

Thefollowing possibleguidelinescanbeformulatedfor teachingBitcoin usingthe
projectmethodin IT departments:

1 Development of Bitcoin applications,

9 Security and privacy protection in cryptocurrency,

91 Further development of the digital wallet,

1 Further development of Bitcoin as an open source project.

Fromaneconomigerspective:
1 the possibility and examination of Bitcoin's integration into everyday life
and cash flow,
Bitcoin in the banking system,
Payment methods with cryptocurrency in everyday life,
Bitcoin's regulatory possibilities.
Examination of Bitcoin as a mediumand longterm investment
opportunity.

=A =4 =4 =4

Fromamathematicaperspective:

1 Further development of Bitcoirelated algorithms in terms of reducing
energy requirements,
Further development of the Bitcoin code using algorithms,
Continuous security review of changes to the Bitcoin code, and testing of
the code.

f
f

Fromalegalperspective:
1 Promoting and developing legal regulation of Bitcoin,
I Questions of categorizing Bitcoin within the framework of legal
regulation,
1 Examining the tax liability of Bitcoin.

Theseformulated Bitcoin guidelinesare definitely innovationbasedfor higher
educationinstitutions, asit is known that one of the fundamentalconditionsfor

social innovation is increasingthe level of educationof humanresourcesand
acquiringknowledge.The way to this is throughlearning.In line with the major
changesxperiencedn the economyandsocietytoday,the learningenvironment
hasalsocompletelychangedn orderto meetthe needof the newknowledgeand
innovationbasedeconomyandsociety[8].

However,it canbeobservedhatinnovatiorbasedheedsn educatiorarenotlocal
needstheycannotbebrokendowninto individual localitiesor smallerregions but
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ratherwe canformulatestudenmeedshat spannationalborders.Thisis why it is

necessaryo examinethe needsof Bitcoin educationn a broadcontextin orderto

obtainrelevantdata.For highereducationinstitutionsto operatesuccessfullyijt is

not enoughfor instructorsto haveexpertiseandcompetencén the field of digital

money; in addition, universities must also have advancedtechnology, thus
strengtheningthe learning culture. However, we should not ignore everyday
experienceswhich showthatsuccessn the educatiorsystemalsodependn the
presencedf certainpersonalitytraits andabilities (for example the importanceof

diligenceandquick comprehension]9].

The humancapital economicdliterature treatsit as a fact that the perceptionof
capitalaccumulatiorasaphysicalproceshasnow beenreplacedy theproductive
capacityof humanbeings.The obvioustraditional conclusion which alsoapplies
to educationjs thatlearningcanhelp peoplebecomemore productiveover time,
thereby contributingto economicgrowth. In this approach the fullest possible
fulfilment of humanabilities is a fundamentaltask of education,not only in a
pedagogicabutalsoin aneconomicsensg10].

Conclusions

Cryptocurrencybasededucationis a new way to communicatetoday'smodern
educational curriculum. Teaching cryptocurrencyis not only possible at IT
universitiesand departmentsas blockchaintechnologycoverssucha wide range
thatit canevenbetaughtat economicsmathematicsor law universities.

In orderto achievethis, it is necessaryo takeinto accountaspectf blockchain
technology aswell astheinterestof studentandinstructordn thistopic. It is very
importantto find theright balancebetweerntheoreticalandpracticaleducation.

Thefirst stepis to assestheneedf studentandinstructorsn thistopic, andthen
developthem accordingto needsand interests.In today's modern curriculum,
teaching blockchain technologyis an easily conceivableand achievabletask.
Looking backonthepast5 years thiswasstill anunimaginablegoal,buttoday,the
demandand willingnessto teachblockchainmeet, so this idea can be realized
withoutanyobstacles.
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Abstract:Havinggainedexperiencen technicalhighereducationandinstitutionalresearch
i also as professionalconsultants’ and recognizingthe needfor studentand researcher
satisfactionand skill developmentthe focus of the researcharea becamecrucial for

examiningthe existingengineeringresearchcompetencend enhancingthe related basic
abilities, soft skills. Themain goal is to contributeand makesuggestiondor the retention
and improvemenof the well-being of studentsand youngresearchersn higher education
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and researchinstitute with the active participation of the managementwhich strengthens
their commitment, enhancestheir mental and spiritual health, and their research
performancevith regardto thesocialacceptanceftheresearchAsanempiricalapproach,
relevantresearchengineeringsoft skill sessionsre organizedand conductedn line with
the externalandinternal expectation®f engineeringeducationand researchmainly along
thefollowing topics:increasingthe cohesiorof studentandresearchgroup,insightsinto the
specificsof humanrelationshipsexperiencedh everydaywork activitieswith selfknowledge
perceptionsin private life as well, special attention to the prominentrole of time, the
importanceand managemenf stressjdentificationof goalsand motivation

Keywords:well-being,engineeringresearch softskill, labour market

1 Introduction

Importantquestioncanbewhy we aredealingwith well-being.Becausét is achain
reaction.If you arewell, you aresatisfied,thenyou stay,whereyou are,it means
thatyour commitmentis strengthenedyou canbe morecreative,constructiveand
healthyin a holistic way. Main essentiahon-materialfactorsof beingwell consist
of communitywith quality offline socialrelationsand mentalhealthincudingthe
supportingphysicalhealth.In generalthe goalis preventionandpromotionat the
sametime. Preventionon the way to burnoutand promotionof skills usingthem
evenbetter.[5]

As an empirical approach relevantresearckengineeringsoft skill sessionsare
organizedand conductedin line with the externaland internal expectationsof
engineeringeducationandresearctparallelto the labourmarketmainly alongthe
following topics: increasingthe cohesionof studentand researchgroup, insights
into the specificsof humanrelationshipsexperiencedn everydaywork activities
with self-knowledgeperceptionsin private life aswell, specialattentionto the
prominentrole of time, theimportanceandmanagemenf stressjdentificationof
goalsandmotivation.

2 Method

The engineering curriculum at Obuda University B § n bio n §dculty of
Mechanicaland Safety Engineering(OE BGK) makesit possiblethat during the
first three semesterstudentstake part in engineeringskill improvement.These
programs are integrated into dedicated mandatory subjects like Learning
Methodology and Creative Thinking, Student Tutoring Preparation, Student
Tutoring.
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Theprephasef thesemesteis theWelcomeFestivalatthe Facultyatthebeginning
of Septembeduringthe registrationweek. The eventis organizedspecificallyfor
first-yearstudentsarriving at the university,andits goalis to createan opportunity
for new studentsto establishinitial social connectionsand establish their
commitmento theuniversity.

More trainingsof the LearningMethodologycoursetake placein the first half of

the fall semester.Studentsof security technology, cyber, mechatronicsand
mechanical,energeticalengineeringparticipatedin the half-day training in the
afternoon Around four hundredstudentsarticipatedn the programsThe goalis

to become familiar with the basics of time managementyarious learning
technigquesandto explorethe backgroundf procrastinationDuring thetrainings,
eachstudentreceivea handoutpackagethat canhelp the studentsdevelopregular
studyhabitsandplantheir time beforethetestperiod,aswell asprovidesupportin

overcomingprocrastinationin time andstressmanagement.

This program and basically the threesemesterengineeringskill development
curriculum is hostedby the Well-being Center at the Faculty. Motivated and

fascinating university lecturers, professionals, mental hygienic experts are

committedto this determiningfield. t h e ia strorgynewly formed cooperation
within the universityaboutto shareexperiencebe coherenbutlook for the future

in order to keep and provide this opportunity for every newcomer student
independentlfrom changingmanagementr any othercircumstances.

We are keenon composesomebasicprincipleswhich areinevitableto keepthe
resultsand alsoto expandto thosewho chooseother forms of being university
studente.g.correspondenceaining.

Many of ushavedifferentandpreciousexperiencén humanresourcearea.Soit is
guaranteedhat we havea commondenominatomwhich makescooperationmore
efficient.

The main questionis who we are mainly dealingwith? They were mainly born
between2005 and six. | t @rslatively new generationbut what is evenmore
importantthat they are still secondaryschoolstudentghey know thatrole better.
|t nbte secondhattheybecomeuniversitystudentsowe providetheinterfacein
building a bridgebetweerhigh schoollife anduniversitylife.

Althought h e abig@lexibility for studentsn decidingwhatandwhereandwhen
to studyit is still abig responsibilityfor themin termsof time whatthey spendthis
preciousresourceor.

Besideattraining sessionswhereteamsarebuilt uponfriendly relations thereis a
rule which meansalmostnothing is compulsory,however,one thing cannotbe
saved:deepinternal work of the studentthat can be enhanceddy personallife
coaching it is anoptionalindividual opportunityfor the student.
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From moredirectionsstudentscanbe supportedn increasingtheir resiliencyand
improving copingstrategiesvhich canbe evenharderfor foreignstudentcometo
Hungary,moreover jf theygetinto a brandnew culturefar awayfrom their home
andbelovedfamily. If theyhavecommoninterestst h athe hanfocusthenthey
canrelateto eachotherandthis canfundamentallyestablisttheirwell-being- being
catalyzedoy us.

3 Results

After a survey amongthe newcomingstudentsthe following first insight was
generatedghownin Fig. 1.
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Figurel
Usefulnesof the WelcomeFestivali 89%satisfaction4 and5)

Parallelto universitystudentskill managemerdt HUN-REN SZTAKI Institutefor
ComputerScienceandControlalabwith youngresearcher@kepartin similar skill
developmensessionsmainly studyingin technicalhighereducationaswell like
MSc and PhD coursesThereare different challengesat the sametime sincethe
researchinstituteis a workplacefor them. Regardingalsothe specificgeneration
traits the claim for being well is getting higher and higher composedoy many
elementsAs an exampleFig. 2. showsa ratio of expectedaking advantagelife
coachingopportunityat the researchinstitute life coachingopportunityat this lab
of the researchnstitute amongthosewho took partin thesesessiongocusingon
skill development.
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@ rather yes

@ rather no
Figure2
If individual life coachsupportedy your workplacewereavailable would you takeadvantagef the
opportunity?

These occasionsmake the participant recognize and cope with difficulties
enhancingtheir resiliency which is supportedby more eventsand opportunies
availableon the spotwherethey spendaroundonethird of their lifetime.

Some evidencebasedstatementdasedon international studies: According to
WHO, a companyhealthprogramreducesabsenteeisnby 27% in threeyears.A
20% decreasen psychologicalwell-being measuredeadsto a 10% decreasén
performance62% of managerdelievethat productivity is influencedby the well-
beingandhealthof employeesWherethereis no wellnessprogram they arefour
timesmorelikely to losetheirbestemployeesn the nexttwelve months.

Thoseemployeesvho realizethattheir employerntakescareabouttheir healthand
well-beingwill be morecommittedby 38%thanthosewho do not realizethis, and
by a 28% moreprobabilitythey recommendhe companyfor friendsandrelatives,
moreovertaking extrawork load with plus 18% probability.[4]

Conclusions

Taken also the expectationsof the labour market into accountthe values of
professionaknowledgeactiveparticipationin teamworkandself-awarenessr the
closelyrelatedemotionalintelligence(EQ) showthatcompaniegonsidemboth soft
andhardskills to beimportantfactorsin termsof employability.[1, 2, 3]

Accordingto labourexperienceelationbetweemmotivationandknowledgeshow
thathoweveryougottheknowledgeputy o u formetivatedthatmuchtheoverall
holistic performancewill belower asmotivationgivesanaddedvalueto thework.
You are satisfied after doing it. In anotheraspectwhen you d o nhave the
knowledgeasawhole,buty o u §otadig motivation.T h a whéns/ou getwings
andalsotheuniversitiesandlabor marketseekfor thosepeople.
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When employeesare satisfied fluctuation and absenteeismdecrease,while
productivity increasesThe efficient (eveninformal) social net helpsto catalyze
informationflow, whichis akey factorin notfeelinglike anoutsider.

Well, beingwell makesyou satisfied.Checkyourself:how satisfiedareyou at this
moment?And in general?
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1 Introduction

Developing recruitment practices is crucial to tackle the shortage of manpower in
certain sectors in Finland. The employment market for skilled workers has become
increasingly competitive and for successful recruitment, it is important to be able to
attra¢ the right candidates to fulfill the positions and to achieve sustained
competitive advantage [1]. Recent research also shows that HRM personnel
consider CSR important in every aspect of job recruitment [15], [21] and that CSR
involvement is likely to pdsvely affect company performance [8].

In the context of SMEs, it is important to recognize that the individual responsible
for recruitment is often the general manager or an administrator, and that HR
processes may be either absent or lack formal definition. To successfully acquire
suitable téent, the hiring manager must balance maintaining the company's
operational efficiency with focusing on recruitment. Therefore, additional emphasis
should be placed on ensuring that recruitment processes are both suitable and
efficient anodwnnmeedstf6]t he SMEEs o

The importance of social and economic responsibility for SMES' strategic business
has increased since the EU CSRD (Corporate Sustainability Reporting Directive)
entered into force in 2023 [12]. In addition, the new-lelkl legislative initiatives,

such asPay Transparency Directive [11] are also affecting SME recruitment
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practises causing a growing pressure for more sustainable recruitment practices
also in SMEs.

This study is based on the VALIOT project of Laurea University of Applied
Sciences and LAB University of Applied Sciences in Finland. In the project, we
developed CSR competencies of Finnish SME personnel by collaboratively
developing practical CSR coursidlored for SME needs. In this study, we focus
solely on responsible recruitment. We aim to identify the most important and
relevant elements of responsible recruitment for SME participants and to understand
the recruitment needs and challenges culydated by companies in Finland.

2 Responsible recruitment

2.1 Connections between corporate social responsibility,
responsible recruitment, and human resource management

Corporate Social responsibility (CSR) is defined by the UN Global Compact as
aligning strategies with principles of human rights, labor, environment and anti
corruption to advance societal godR0]. Ethical values are an important part of
CSR [1] CSR also involves diversity, equity and inclusion in recruitment [3].
Recruitment, a critical HRM activity, involves searching for candidates and
encouraging applications [10]. Studies show a significannection between HRM
and CSR, highlighting mutual influeas. [31] [1]

2.2 Responsible recruitment as an integral component of the
company's overall strategy and HR practices

Recruitment should not be understood solely
resource needs. Instead, recruitment has substantially broader aedcfsing

effects and it plays an integr al role in a
image building 2 6 ] . Responsible recruitment shoul d

values, mission, and lortgrm strategy. In practice, this means attracting candidates
who not only have the required skills, but who also fit the company culture, share
and convey the messageoabits values. The recruitment process, which reflects

the company's values, has a positive effect on brand image. Responsible
recruitment has been shown to enhance both employer attractiveness and employee
retention in sectors with a shortage of skillpersonnel.[5] [4] Additionally,
recruitment is company communication: promotion of equality, transparency and
inclusiveness both in messages and in concrete actions contributes to the brand
image of company stakeholders.
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As HR activities are highly intertwined with each other and CSR, improving
responsibility in recruitment cannot occur in isolation from other HR practices and
processes. Clear connections can be identified in areas such as workforce planning,
compensatiomnd benefits policies, career development, and induction to mention
a few. A responsible employer integrates recruitment with strategic workforce
planning, ensuring a thorough understanding of the company's current and future
resource and competency nee@lkey align recruitment efforts accordingly and
balance new recruitments and career and competence development of existing
personnel. Internal job descriptions and a weficulated compensation and
benefits policy help maintain fairness in salary negotis and an effective
induction process ensures that the new employees arpmephired, engaged, and
aligned with the organization's values. [31] [1] [26]

Research on CSR and HRM [15] shows that CSR has a positive effect on job
satisfaction and employee loyalty [2], empl oye
employeeEs commitment [ 16] and staff retention
review by Omidi & Zotto(2022) indicates that socially responsible HRM has

several societal, individual, and company level outcomes, such as increased societal

wellbeing, company performance and employee commitment.

2.3 Transparency and openness as guiding principles in the
responsible recruitment

Transparency and openness in recruitment are crucial for building trust and ensuring
a fair hiring process. Providing accurate information about the open position
including information about current or expected challenges, help candidates make
more informel decisions. This avoids misunderstandings which can lead to
dissatisfaction, reduced performance or even rapid resignation. Open
communication about the progress of the recruitment process and the evaluation
criteria is important. It is important to givenest and constructive feedback also to
candidates who were not selected. This builds a positive candidate experience which
has a positive influence on further recruitment processes. [26]

The challenges arise in the execution of fair candidate evaluation and selection,
which is affected by the same cognitive biases as any other human detiiny
processes. Even though humans are assumed to make decisions rationally, in fact
research shes that the decisions are often influenced by environment and context
and the outcomes deviate from the so called rational decisions. [29] [27] [17]. This
happens also in recruitment candidate evaluation. What makes avoiding biases
increasingly difficult § the fact that we fail to see biases in our own behavior, even
though we can clearly see bias in other people. That is why it is not sufficient to
consciously try to avoid being biased. 24] [23]
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Cognitive biases and heuristics (e.g. affinity bias, confirmation bias,
representativeness heuristic, and halo effant)significantly influence recruitment
processes, often leading to unintentional discrimination and poor denisiking.

[22] [4] Recognizing the existence of biases is necessary to address them
effectively. Workforce diversity serves as a clear indicafdhe outcomes of past
recruitment efforts and can highlight potential biases in decisiaking.
Implementing clear, predefined evation criteria, involving multiple independent
evaluators, and utilizing external parties for candidate testing and evaluation can
further enhance objectivity. To avoid potential bias, recruitment processes should
never be rushed or conducted under presgae] [7]

In recent years, anonymous recruitment, also known as blind hiring, has become an
increasingly common method to enhance the equal treatment of all applicants. This
approach conceals personal details such as name, gender, age, and other identifying
informaton from the recruiter. [14] [19].The study by Krause, Rinne, and
Zimmermann (2012) suggests that the use of anonymous applications ensures that
all applicant groups have an equal chance of receiving interview invitations in
nearly all recruitment processand that this approach can reduce discrimination in
scenarios where it previously existed. [19]

2.4  Regulations guiding responsible recruitment practises in
Finland

Creating equal employment opportunities (EEO) is one of the most important DEI
forms in responsible recruitment [3] as it protects against the discrimination of
vulnerable communities within the workplace [9]. HRM discrimination research
focuses on charastistics such as gender, race and ethnicity, and differences in
employment patterns and earnings. These are characteristics that cannot be
attributed to other (observable) characteristics. [19]

National and EU level regulations aim to enhance EEO and DEI principles in
recruitment. In Finland, diversity law and the equality law between men and women
guide the recruitment practices and policies also at SME level. Diversity law was
established to drease discrimination among the marginalized groups in Finland
and according to the law, people cannot be discriminated against based on the

applicantsEage, sex, ethnic background,

health or sexual orientatioin Finland, companies employing a minimum of 30
employees are required to conduct an equality plan to enhance the equality between
men and women. [13]. Importantly, the European Parliament approvégheay
Transparency Directive" in 2023, which aims to implement concrete measures to
close the gender pay gap. [11]. EU member states are expected to implement the
Directive by June, 2026.
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3 Context, Data and Methods

Developing sustainable business competencies for the personnel in SMEs and
startups (VALIOT) project is funded by the European Union (ESR+ funding). In
the Responsible Recruitment training, the participants acquired the skills necessary
to enhance their copany's recruitment process by integrating responsible practices.
The training enabled them to leverage responsibility as a key factor in improving
their employer image, thereby strengthening their competitive position in attracting
skilled and motivated raployees. The competence development in VALIOT is
based on learningy-developing pedagogy (LbD), woite orientation, and co
creation.

Our study is based on the observations and discussions with the SMEs, including
all together 40 participants and 12 online meetings during the time Apriti2e4
2025.. We investigated: 1) what themes of responsible recruitment are the most
important andrelevant for the SME participants and 2) what kind of recruitment
needs and challenges the companies were facing. Additionally, we utilized the
secondary survey data, which included following questions: On a scale fsom 0
how important and current are lifiwing themes for your company in the
recruitment (selection processes and the personnel processes related to the
selection)
1. Company image and staff availability
2. DEI principles and implementation of equality and diversity in the
personnel processes
3. Anonymous recruitment
4. EU or national level legal issues related to recruitment (e.g. open salary
policy, EU directive)
5. Induction
The survey also sought to determine which elements of the course were found
particularly beneficial and whether the acquired knowledge would be applied to the
company development.

4 Results

Our discussions with the SME participants and additional survey data showed that

creating and maintaining a good company image and the availability of good

personnel are currently the most important recruitment needs in Finland. Obtaining

the fbedtl edndvoskerso in the recruitment was
companies and also the most important recruitment need. Even though Finland is

facing an increasing unemployment rate, some sectors are suffering from the lack

of skilled personnel. Therefore, impting and maintaining a good and attractive

company image in the recruitment process was considered highly important. For
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example, it was stated that it is important to inform also those applicants who did
not get selected, in order to create and maintain a good company image. In addition,
communication about the company values and sustainability related goals in the
recruitment advertisements were emphasized.

In larger companies, responsible recruitment practices were well integrated into the
overall company strategy. Some participants emphasized their intention to make
these practices even more visible to personnel following the project. Openness and
transparacy were deemed crucial in both the recruitment and selection processes.
While diversity, equality, and inclusiveness were considered important, some
participants noted that the requirement for natipeaking personnel stems from
customer needs, particdlain sectors such as social and health care. Consequently,
despite a company's willingness to hire immigrants who may not speak fluent
Finnish, certain sectors necessitate fluency or perfect proficiency in Finnish to meet
customer expectations.

Promoting gender equality, enhancing wdif& balance, and ensuring equal
promotion opportunities for both men and women were highlighted as crucial
factors in attracting and retaining new employees. Many participants emphasized
their intention to developquality plans based on insights gained from the project.
It is mandatory for Finnish SMEs with at least 30 employees to create an equality
plan [13] aimed at promoting gender equality. Nbiscrimination policies were

also considered important in bothcreitment and company personnel policies.
Some participants even considered implementing ‘positive discrimination' in their
recruitment strategies. However, our observations and the additional survey
indicated that anonymous recruitment policies were noeatly viewed as a top
priority.

Some companies expressed interest in redeveloping their recruitment processes
based on insights gained from the project. Many participants recognized also the
importance of addressing cognitive biases in future recruitment efforts. Most of the
participans were already well familiar with the GDPR principles in the recruitment
policies. Companies stressed the importance of obtaining permission to retain
applicants' data posecruitment. However, some participants observed that not all
companies comply witleDPR principles, such as asking for consent to save data
for future use and specifying the retention period.

Larger SMEEs wer e a | $eweel direatives Iguiding thevi t h t he
recruitment including open salary policy and the possibility of anonymous

recruitment. Despite this familiarity, these directives were not yet fully
implemented in practice. Also, theed to incorporate Al into recruitment processes

was highlighted by professional HR participants and in the additional survey
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Discussion and conclusions

SME participants exhibited considerable heterogeneity, ranging from solo
entrepreneurs to larger SME companies, and spanning sectors from social and
health care to manufacturing and forest industries. The needs and challenges
associated with responsiblecraitment varied across different business fields.
Additionally, while some SMEs were already proficient in recruitment, others had
no prior experience. Nonetheless, participants found the recruitment issues
addressed in the project to be relevant fopatsonnel, not solely for recruitment
staff. Some participants also highlighted that they had not previously considered
recruitment as an integral part of implementing social responsibility initiatives.

Our study revealed that maintaining a strong employer brand and implementing DEI
principles in recruitment were the most significant priorities for companies.
Fairness and transparency are crucial in the Finnish SME context. However,
participants did not ansider anonymous recruitment practices highly relevant at
this time. Emphasizing the understanding of cognitive biases in recruitment was
seen as vital for enhancing DEI principles. Recognizing and addressing one's own
cognitive biases is an essential edpof responsible recruitment, as it encourages
questioning our thought processes and decisiaking.

There are several avenues for future research. Firstly, Artificial intelligence (Al) is
rapidly transforming business processes, including recruitment. Although it may
significantly enhance recruitment efficiency and present opportunities for more
objective decision making, it also introduces potential algorithmic biases that can
perpetuate existing prejudices and affect the fairness of hiring decisions. [25] [20]
Al could be used as a means to make the processes more efficient in the recruitment,
especialf among smaller firms. However, ethical issues should be well evaluated
when Al is used as a support tool in the recruitment, especially when using the free
Al tools.

There are some limitations of this study. Firstly, not all course participants
participated in the meetings or replied to the survey. Additionally, some SMEs were
more active in the discussions than others. This study was conducted in Finland,
and the neesj challenges and practices of responsible recruitment are likely to vary
across different countries and cultures, which should be acknowledged in the future
research. It is important to assess how DEI policies in recruitment are applied in
various culturb contexts. In January 2025, DEI programs were banned in US
government and public offices, and it remains to be seen whether this shift in US
policy will influence the implementation of DEI policies in recruitment within
European countries and Finland.
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Abstract: The study examines the relationship between board gender diversity and ESG
disclosure in publicly listed companies
investigate whether a higher representation of women on corporate boards drives companies

to dixlose more environmental, social, and governance (ESG) practisasy 642 firm
year observationsfrom 2012 to 2021,he regression analysis reveals a statistically
significant and positive association betwegmder diversity on corporate boardnd ESG
disclosurein V4 countriesA higher representation of women on boards is correlated with

increased transparency and disclosure regarding ESG issues. This finding suggests that
gender diversity is crucial in shaping companies' decisions to disclose their sustainability
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practices in V4 countries potentially reflecting a broader commitment to social
responsibility and transparency.

Keywords:Board GenderDiversity, ESGDisclosure,V4 Countries

1 Introduction

With climate changeand environmentalissuesgetting severe,environmental,
social, and governance(ESG) has received great attentionin recentyears; it
effectively assesseac 0 mp aaapaditgto operatesustainablyand socially. As
stakeholdergcreasinglydemandransparencandaccountability companiesnust
discloseheir ESGpracticedo demonstrateommitmento sustainabl@andsocially
responsibleoperations.Among the factors influencing ESG disclosure,board
genderdiversity hasemergedas a significant areaof interest.A diverseboard,
particularly with higher female representationis often associatedwvith broader
perspectivessnhanceathicaloversightandimprovedstakeholdeengagement.

TheVi s e Gnoup (V4) countrie® comprisingthe CzechRepublic,Hungary,
Poland, and Slovakia presenta unique context for studying this relationship.
TheseCentralEuropeaneconomieshaveexperiencedlynamictransitionsin their
corporategovernancdrameworks,aligning with EuropeanUnion directivesand
global sustainabilitystandardsPrior studiesconcerningissuesrelatedwith ESG
reportinghavemostly focusedon countriesof AmericaandWesternEurope[1]. It

might not be possibleto generalizethe findings of thesestudiesfor Centraland
EasternEuropeancountries,especiallyfor V4 countries. As thesecountrieshave
experiencedegal or institutionalreform, the methodsthat are suitablefor old EU

memberstatesmay not be suitable for them. Moreover, these countries have
undergonenarketreforms,aswell associalandpolitical transformationshatcould
have causedstakeholdergi.e., civil organizationsmedia, consumers)rom V4

countriesto belessinfluential thanthosefrom the old EU MemberStatesGender
diversityon corporateboardsn V4 countriesremainsasignificantissue with slow
progressin achieving genderparity despitegrowing awarenessand EU-driven
initiatives. Thus,the purposeof this studyis to illustratethe statusof ESGreporting
in V4 countriesto assesshe degreeof thesepracticestjuality, aswell asexamine
therelationshipbetweerboardgenderdiversityandESGdisclosure

Througha regressioranalysisof 642 firm-year observationgrom 2012to 2021,
this researctrevealsthat thereis a significantpositiverelationshipbetweernboard
genderdiversityandESGdisclosure By examiningthis link, the studycontributes
to the broaderdiscourseon corporategovernanceand sustainability, offering

insights that could inform policymakers,corporateleaders,and stakeholdersn

fostering diversity and enhancingESG transparencyUltimately, this research
underscoreshe potentialof boardgenderdiversity not only asa governanceest
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practicebut also as a catalystfor promoting sustainablebusinesspracticesand
reinforcingcompaniestommitmentdo socialresponsibilityandtransparency.

2 Literature Reviewand HypothesisDevelopment

A company'seSG practicesand disclosuresbenefit from effective corporate
governancg?2]. ESGfactorsareregardedsakey corporategovernancéssue with
theboardof directorsplayinga crucialrole in determiningthe successr failure of
acompany[3]. Besidesthe boardof directorsalsoactsasa managemermversight
body, providing direct and indirect informationto all stakeholdersand monitors
managementchoices pertaining to the sustainabledevelopmentof internal
managemenandsociety[4], [5]. Thereform of the boardgovernances effective
on ESGperformancewhich canhavesignificanteffectson variouslisted firms in
worldwide[5], [6].

Historically, corporateboardsin the V4 regionhavebeencharacterizedy lower
gender diversity, with maledominated leadership and limited female
representationwhile the EU haspromotedgenderdiversity initiatives, including
voluntarytargetsandproposedjuotasprogressn theV4 countrieshasbeenslower
comparedo WesternEurope Boardstructuresn the V4 regiontypically follow a
two-tier system separatingupervisoryandmanagemertioardswhichis common
in Central and EasternEurope. The supervisoryboardsare often composedof
representativewith financial, legal, andindustry expertise but diversity in terms
of gender,age, and internationalexperienceremainslimited. Recentregulatory
changesandgrowinginvestorpressurgyraduallyencouragé/4 companieso adopt
more transparengovernanceractices,ncluding enhancingboardindependence,
implementingdiversity policies,andimproving ESGdisclosure.

Boardswith female directorscan enhancemonitoring processesand strengthen
reporting discipline. Specifically, female directors may be more effective in
overseeindESGreportingpracticedy increasindocusonsocialandenvironmental
issuesAdditionally, theytendto bewell-preparedor meetingspftengatheringand
analyzinginformationrelatedto ESGdisclosuremorethoroughly[7]. Moreover,a
boardwith femaledirectorsis morelikely to upholdethicalstandardsandshowa
greatercommitmento consideringthe interestsof a broaderangeof stakeholders
andsociety[8], this suggestshatincludingfemaledirectorscouldleadto enhanced
ESGdisclosureThus,we proposethefollowing hypothesis:

H1: Thereis a significantpositiverelationshipbetweerboard genderdiversityand
ESGdisclosurein V4 countries
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3 Methodology

3.1 Sampleand Data

This study investigatedthe relationship betweenboard compositionand ESG
disclosurealsoknownasenvironmentalsocial,andgovernancéESG)factors,by

companieoperatingin the V4 countries.To achievethis objective,Bloomberg's
databaseollectedESG disclosurescoresfor publicly listed companiesn the V4

countries,providing a preliminary sampleof 8,290 firm-year observationsThe

reasorfor utilizing Bloomberg'slatabasasthe principal datasourcein this study
was predicatedon its robust coverageof sustainabilityand financial data for

publicly tradedfirms in the V4 countries.Adopting a standardizecapproachto

computing ESG scoresfacilitated comparingsustainabilityperformanceamong
differentcompaniesindindustries Bloomberg'slatabasés widely recognizedand

respecte@satrustworthysourceof ESGdata,lendingcredibility anddependability
to thefindings of this investigation Moreover,the database'archivalof historical

dataprovideda meango discerntrendsandpatternsn the sustainabilityreporting
practicesof companieover a protractedduration.However,missingdatain some
of the observationsresultedin a reduction of the samplesize to 642 usable
observationspanningheyears20122021.

3.2 Measurement

This study utilized the percentagef womenon the boardto measurehe board's
gendediversity; thesevariablesvereadoptedasexplanatorywariableswhile ESG
disclosureservedasthe dependentariable.In addition, it is expectedhat firms
with largerassetandstrongeffinancialperformancevould allocatemoreresources
towardssocialandenvironmentaprojects firm size,ROA, leverage GDP growth,
and corporate governanceaelated characteristics,including board size, the
percentageof non-executive directors on the board, and CEO duality were
employedas control variablesin the analysis.The selectionof theseproxieswas
informed by previousstudiesconducted?9], [10], [11], [12]. Table 1 providesa
detailedaccountof the measurementf thesevariables.

3.3 Model of study

Theobjectiveof our studywasto explorethe potentialrelationshipsetweerboard
composition variables, including gender diversity, board size, nonexecutive
directorson the board, CEO duality, and ESG disclosure.To testour formulated
hypotheseswe employeda two-way randomeffectsregressiormodel, shownas
follows:
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ESG Disclosure Score
I Pct Women Gin BdBarad diSi z e

I
I
[ Pct Of NonExec Dig ¢ cQBEQDunaBroiatryd
I Firm$SilzBROA; | Levefage

I GDPGr ofwt-h

Where i represerganindividual firm, t representyear,- ; is theerrorterm.

Usingarandomeffectsmodelallowsusto controlunobservedheterogeneitacross
the units (e.g., individuals, firms, countries)in our paneldata. This is important
becauséf we do not accountfor this heterogeneityit canbiasour estimatesand
lead to incorrect conclusions.In statistical analysis,the conventionalapproach
involvesexaminingthemeanf individual levelsof thefixed factors.However,an
alternativeapproachis to focus on the varianceof meansacrossthe levels of a
randomfactor.In caseswheretherearealimited numberof firms beingestimated,
andthe variation acrossfirms with respectto the independenvariables,suchas
boardcompositiorandcontrolvariablesjs anticipatedo below dueto their similar
averagéehavior theimplementatiorof arandomeffectsmodelis likely to provide
morereliableestimate®f theregressiorcoefficientg13]. In orderto determinethe
mostappropriatgpanelregressiormodelfor our samplewe conductedananalysis
of both fixed and randomeffects models. Despitethe use of fixed effects, the
adjustedR-squaredvasfoundto benegative(-0.30666) jndicatingavery low level
of explanatiortowardstheresponseariable As aresult,theuseof arandomeffects
modelis recommendetb bettercapturethe variability within the dataandprovide
a moreaccurateandreliablemodelfor our analysis.To testthe robustnes®f the
results,the NeweyWest standarderrors[14] are alsocomputed which allow for
the presenceof both autocorrelatederrors over a specified lag length and
heteroskedasticityproviding more accurateestimatesof standarderrors and
improving the precision of statistical inferences.Furthermorethis study
incorporated environmental,social, and governancedisclosuresas dependent
variablesin a sensitivity analysis.The objectivewasto investigatewhetherboard
composition potentially influenced each dimension of ESG disclosure.
Consequentlythreeadditionalregressiorequationsvereformulatedandpresented
asfollows:
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Environmental Disclosure Score
f I Pct Women Gin BdBarad diSi z e
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Soci al Di sglosure Score
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I
f
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Governance Digscl osure Score

i f Pct Women Gnh B®Baorad digSi z e
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f
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Variable

Definition

Measurement

Dependent
variables
ESG
Disclosure
Score

Environmental
Disclosure
Score

Social
Disclosure
Score

Governance
Disclosure
Score

Explanatory
variables
PctWomenOn
Board

Control
variables
BoardSize

PctOfNonExec
DirectorOnBoa
rd

CEODuality

FirmSize
ROA

Leverage

GDPGrowth

ESG disclosure
score

Environmental
disclosure score

Social
disclosure score

Governance
disclosure score

Percentage of
women on
board

Board size

Percentage of
non-Executive
directors on
board

CEO duality

Firm size

Return on
assets
Financial
leverage
GDP growth

The Bloomberg ESG disclosure score is a humerical indicator us
evaluate the transparency and quality of a company's environme
social, and governance disclosures, ranges from 0 to 100, with h
scores indicating greater transparency and qualigycompany's
ESG disclosures

Bloomberg environmental disclosure score, ranging from 0 to 10(

Bloomberg social disclosure score, ranging from 0 to 100

Bloomberg governance disclosure score, ranging from 0 to 100

The percentage of women serving on the company's board of
directors

The total number of board members at the end of the year

The percentage of neexecutive directors serving on the company
board of directors

The CEO duality is a binary indicator, taking a value of 1 when th
CEO holds both the positions of CEO and chair of the board of
directors and 0 otherwise.

The natural logarithm of total assets

Net income divided by total assets
Total liability divided by total assets

The annual growth rate of the country's GDP in which the firm
operates.

Tablel
Variables measurement
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4 Analysisand Results

4.1 Descriptive Analysis

The ESGdisclosurescorefor eachcountryshowsan overallincreasingrendfrom

2012to 2021(SeeTable 2). In the CzechRepublic,thescorestartsat6.86in 2012
andincreaseso 34.41in 2021.In Hungary thescorestartsat 39.53in 2012,peaks
at45.07in 2017,andthendecrease® 32.51in 2021.1n Poland the scorestartsat
18.92in 2012,increaseso 35.45in 2017,andthendecreaseto 26.72in 2021.In

Slovakia,thescorefluctuatesovertheyearsbut showsa generaupwardtrendfrom

2015to 2020, with a slight decreasan 2021. The trend suggestsan increasing
emphasi®on ESGfactorsby companiesn thesecountriesoverthe years.Overall,
Hungaryhasconsistentlyhadthe highestESG levelscomparedo the otherthree
countries.

Average ESG Disclosure by Year and Country (2012-2021)

LidtE

2m2 2013 204 2015 2016 2017 2018 2mg 2020 2021
Year

Country
M
| KN
N~
 ES

Average ESG Disclosure Score
B

s

Table2
AverageESG disclosure by countries for 202021

Table 3 providessummarystatisticsfor nine variables,including the numberof
observationsmean, standarddeviation, median, minimum, and maximum. The
ESGDisclosureScorehasa meanof 28.86,with a standardleviationof 13.96and
amedianof 26.07.The minimum andmaximumvaluesfor ESGDisclosureScore
are 4.05 and 69.59, respectively. Similarly, the other variables have been
summarizedwith their respectivestatistics.PctWomenOnBoardas a mean of
14.41 and a maximum value of 71.43, indicating some variability in the data.
BoardSizehasa meanof 7.33 with a relatively low standarddeviation of 2.44.
PctOfNonExecDirectorOnBoartias a high mean value of 96.85 with a large
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negativeskewnesindicatinganasymmetricatlistribution.CEODualityhasamean
of 0.01with ahighkurtosisof 123.01 FirmSizehasameanof 9.27andamaximum
valueof 17.13.ROA hasameanof 4.39but hasalargestandardieviationof 10.24,
indicatingsomevariability in thedata Leveragehasameanof 0.61with arelatively
low standarddeviationof 0.22. GDPGrowthhasa meanof 2.96 with a negative
skewnessndicatinga slightly left-skeweddistribution.

Number of Mea SD Media Min Max
observations n n
ESG Disclosure Score 642 288 139 26.07 4.05 695
6 6 9
PctWomenOnBoard 642 144 148 1292 0 71.4
1 8 3
BoardSize 642 7.33 244 7 3 15
PctOfNonExecDirectorOnBo 642 96.8 11.9 100 4 100
ard 5 2
CEODuality 642 0.01 0.09 0 0 1
FirmSize 642 9.27 268 8.93 299 171
3
ROA 642 439 102 3.28 - 111
4 90.82
Leverage 642 0.61 0.22 0.57 0.05 1.97
GDPGrowth 642 296 3.26 4.03 -55 6.85
Table3

Summary descriptive statistics
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4.2 Resultsof RegressionAnalysis

Independent Variables

Two-way random effects

ESG Disclosure Score

PctWomenOnBoard

BoardSize

PctOfNonExecDirectorOnBoard

CEODuality

FirmSize

ROA

Leverage

GDPGrowth

Constant

Country Random Effect

Year Random Effect

Firm Random Effect

Sample Size

Adjusted R2

0.258***
(0.037)
1.407***
(0.241)
0.01
(0.034)
-1.958
(3.232)
3.281%*
(0.198)
-0.063
(0.039)
1.63
(2.447)
0.163
(0.145)
-16.692***
(3.966)
Yes

Yes

Yes

642
0.35

Table4

The relationship between board gendisersityand ESG disclosure
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Note: *p<0.1; **p<0.05; ***p<0.01, NeweyWest standarderror estimatesin
parentheses.

The regressionanalysisin Table 4 demonstrates statistically significant and
positive associatiorbetweenboard gender diversitgnd ESG disclosure with a
coefficientestimateof 0.258anda p-value of lessthan0.01. The resultssuggest
that the presenceof genderdiversity on corporateboardscan catalyzegreater
transparencyand disclosureregardingESG issues.This is due to the fact that
companiesvith a greaterepresentatioof womenon their boardsmay view ESG
disclosureasa critical componenbf their broadersustainabilitystrategyand may
bemorewilling to reporton their ESGpracticespublicly.

Furthermorethe analysisrevealsa significant and positive relationshipbetween
boardsize andESGdisclosurewith a coefficientestimateof 1.407anda p-value
of lessthan0.01. Thefindings suggesthat companiewith largerboardsizesare
more likely to prioritize ESG disclosure as a fundamentalaspect of their
sustainabilitystrategy.This highlights the importanceof board compositionand
sizein promotingESGtransparencgndaccountabilityamongcompanie®perating
in V4 countries.However, the analysisdid not find a significant relationship
betweerthe percentag®f non-executivedirectorson boardand CEO duality with
ESGdisclosure This implies that thesevariablesdo not play a significantrole in
shapingcompaniestlecisionsto disclosetheir ESG practices.Theseresultshave
importantimplicationsfor policymakersandotherstakeholderseekingio enhance
corporatesustainabilityand promote greaterESG disclosureamong companies
operatingn V4 countries.
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4.3 Sensitivity analysis

Independent Variable: Dependent
variable:
Environmental Social Governance
disclosure score disclosure disclosure score
score

PctWomenOnBoard 0.297*** 0.243*** 0.141**

(0.048) (0.037) (0.043)
BoardSize 1.730%** 1.534*** 0.885**

(0.313) (0.274) (0.273)
PctOfNonExecDirect 0.023 0.018 -0.009
orOnBoard

(0.05) (0.033) (0.051)
CEODuarity -4.133 -2.845 1.125

(6.448) (4.964) (5.61)
FirmSize 3.737%** 2.679%** 2.950%**

(0.257) (0.224) (0.236)
ROA -0.039 -0.012 -0.147*

(0.048) (0.041) (0.063)
Leverage -0.532 4.716 -5.101

(3.209) (2.579) (2.75)
GDPGrowth 0.269 0.24 0.082

(0.209) (0.148) (0.201)
Constant -33.385%** -24.098%** 13.954*

(5.528) (3.885) (5.649)
Country Random Yes Yes Yes
Effect
Year Random Effect Yes Yes Yes
Firm Random Effect Yes Yes Yes
Sample Size 642 642 642
Adjusted R2 0.251 0.265 0.234

Note: *p<0.1; **p<0.05; ***p<0.01, NeweyWeststandarderror estimatesarein
parentheses.

Table5
The relationship between board gendieersityand E SandG disclosure
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In sensitivity analysis,we testthe robustnes®f our model by introducingsmall
changesto the model specificationsand observing how the coefficients and
statisticalsignificanceof the independenvariablesareaffected.Theresultsof the
sensitivityanalysisarepresentedn Table5.

Theresultsshowthatthe coefficientsandstatisticalsignificanceof theindependent
variables are generally robust to changesin the model specifications. The
coefficientsfor the variable PctWomenOnBoardemain statistically significant
acrossall threedependentariables jndicatingthatthey havea strongassociation
with ESGdisclosureThecoefficientestimatedor thesevariablesarealsorelatively
stableacrosghethreedependenvariables.

Conclusion

The empirical resultsverify that genderdiversity hasa positive and significant
relationshipwith ESGdisclosurein V4 countries.It suggestshatthe presencef
gendemiversityon corporateboardscanserveasa catalystfor greatettransparency
anddisclosureregardingESGissues This resultis alignedwith [15]. A company
with alargerboardcanincludedirectorswho aremorelikely to advocatesoluntary
disclosure therebystrengtheningnanagementversightand enhancingcorporate
legitimacy. From the perspectiveof corporategovernancefocusing on gender
diversity helpsenhanceorporatesustainabilityandalign global ESGstandards.

However,ESG disclosurehasfar-reachingimplicationsfor corporategovernance
andis crucialin shapinghow businessesperateandthrive. For the V4 countries,
the challengeis not just about'catchingup' with their Westerncounterpartdut

aboutfully embracingandintegratingE SGinto theirbusinessnodelsandcorporate
governanceractices.

Moreover,it's essentiato acknowledgehe study'slimitations, suchas potential
data constraintsand the needfor further researchto explore additional factors
influencing ESG disclosure. Additionally, while gender diversity on boards
emergessasignificantfactorin promotingESGdisclosurepthervariablesrelated
to boardcompositionmay alsowarrantinvestigationin future studiesto providea
comprehensiveunderstandingof governancepractices and their impact on

sustainabilityreporting. In conclusion,the study underscoreghe importanceof

gendemiversityin corporategovernanceandits implicationsfor ESGdisclosurdn

theV4 countrieslt highlightsthepotentialpolicy implicationsof promotinggender
diversity on corporate boards to enhance transparency,accountability, and
sustainabilitypracticeswithin theregion'slisted companies.

56



References

[1] B.BieszkStolorzandK.D my t rii-l w,f | obAecessierof theVisegrad
Group Countriesto the EU on the Situationin Their LabourMar ket s, 0
Sustainability vol. 12, no. 16, p. 6694, Aug. 2020, doi:
10.3390/su12166694.

[2] K. Albitar, K. HussaineyN. Kolade,andA. M. Gerged,i E Sdiclosure
and firm performancebefore and after IR: The moderating role of
governancane ¢ h a n 1JAlIMhs/ql. @8, no. 3, pp. 429 444, Mar. 2020,
doi: 10.1108/I1JAIM09-20190108.

[3] G.Birindelli, S.De | | &Aantuzzj,andM. Savioli,i Comp oandt i on
Activity of the Board of Directors: Impact on ESG Performancein the
BankingS y s t 8ustairability vol. 10, no. 12, p. 4699, Dec. 2018, doi:
10.3390/su10124699.

[4] O. Akisik and G. Gal, i T hingpactof corporatesocial responsibilityand
internal controls on st a k e h @iéwd ef rtlee 6firm and financial
per f or nsAMR]evol.08, no. 3, pp. 246 280, Jul. 2017, doi:
10.1108/SAMP:D6-20150044.

[5] K. ChebbiandM. A. Ammer,fi B o &£ontpositionandESGDisclosurein
SaudiArabia: The ModeratingRole of CorporateGovernanceRe f or ms, 0
Sustainability vol. 14, no. 19, p. 12173, Sep. 2022, doi:
10.3390/5u141912173.

[6] C.Liao,Z. SanA. TsangandL. Yu, fi B o aefomnsaroundtheworld: The
effecton corporatesocialr e s p o n sCorp Gdverrt Int Regvol. 29, no.
5, pp.496i 523,Sep.2021,doi: 10.1111/corg.12372.

[77 IL-M. Gar-88aclOe3yu8§Ferng§addzMar t-Fenreqg
fi F e mdréc®rsandimpressionrmanagemenin sustainabilityr e por t i ng, 0
International Business Reviewol. 28, no. 2, pp. 359 374,Apr. 2019,doi:
10.1016/j.ibusrev.2018.10.007.

[8] J.A. KennedyandL. J.Kray, i Whls Willing to SacrificeEthical Values
for Money and Social Status? GenderDifferencesin Reactiongo Ethical
C o mp r o nHosakRsychblogical and Personality Sciened. 5, no. 1,
pp.52i 59,Jan.2014,doi: 10.1177/1948550613482987.

[9] P.AroraandR. Dharwadkarfi C o r p GoveananeendCorporateSocial
Responsibility(CSR): The ModeratingRoles of AttainmentDiscrepancy
and Organization Slack: CORPORATE GOVERNANCE AND CS R, 0
Corporate Governance: An International Revieal. 19, no. 2, pp. 136
152,Mar. 2011,doi: 10.1111/j.14678683.2010.00843.x.

[10] B. Fernande#eijoo,S. Romero,andS. Ruiz-Blanco,i Wo menmBoards:
Do TheyAffect SustainabilityR e p o r tCorpogate Sarial Responsibility
and Environmental Managemenbl. 21, no. 6, pp. 351 364, 2014, doi:
10.1002/csr.1329.

57



[11]

[12]

[13]

[14]

V. Hu and B. Scholtens,i C o r p 8acial Responsibility Policies of
CommercialBanksin DevelopingC 0 u n t Sustairsabled Development
vol. 22,n0.4, pp.276 288,2014,doi: 10.1002/sd.1551.

M. Jizi, i T Hnduenceof BoardCompositionon Sustainablddevelopment
Di s c | ®BssingseStrategy and the Environment. 26,n0.5, pp.640
655,2017,doi: 10.1002/bse.1943.

T. S.ClarkandD. A. Linzer,i S h olWkedrixedor RandomEf f ect s ?, 0
Political Science Research and Methods. 3, no. 2, pp. 399 408, May
2015,doi: 10.1017/psrm.2014.32.

W. K. Newey and K. D. West, fi ASimple, Positive SemiDefinite,
Heteroskedasticityand Autocorrelation ConsistentCovarianceMat r i x , 0
Econometricavol. 55,n0.3, pp. 703 708,1987,doi: 10.2307/1913610.

P.S.R. Kumari,H. Makhija,D. SharmaandA. Behl,ii B o ahardcteristics
and environmentaldisclosuresevidencefrom sensitiveand non-sensitive
industriesof | n d Intarpational Journal of Managerial Finaneel. 18,no.
4, pp.677 700,Jan.2022,doi: 10.1108/IIMF10-2021-0547.

58



Exploring the relationship betweenfintech by
Googlesearchand bank stability: Evidence
from Vietnam

Thi Thanh Nhan Dong

Instituteof Finance CorvinusUniversity of BudapestBudapest, Hungary

DehuaXia

Institute of Finance, Corvinus University of Budapest, Budapest, Hungary
dehua.xia@stud.usgorvinus.hu

Yue Wu

Obuda University, Doctor al School of Security ¢
Mechanical and Safety Engineering, Budapest, Hungary
wu.yue@bgk.unbbuda.hu

Abstract:Due to the ongoing global debate regarding the relationship between fintech and
banks, including developing countries, this study aims to investigate this relationship in the
case of Vietnam, an emerging nation. Using a sample of 27 Viethamese comnaercsal b
from 2012 to 2023, we construct a fintech index tailored to the Viethamese banking industry
based on data from Google Trends. This index reveals substantial growth in fintech adoption
within the Vietnamese banking sector over the study ghe@ur empirical analysis
demonstrates a significant invertedstaped relationship between fintech development and
bank stability. At moderate levels, fintech adoption positively contributes to bank stability;
however, when fintech adoption becomes ekteni introduces risks that may offset these
stability benefits. This study provides important insights for bank managers, investors, and
policymakers seeking to optimize fintech integration for sustainable banking stability.

Keywords:Bankstability, Fintech,Vietnam
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1 Introduction

I n the digital era, technology drives Vietnamé6s
information technology playing a key role. Since transitioning to a mddstd

economy in the late 1980s and early 1990s, Vietnam has followed a cautious

liberalization p#h, maintaining statewned banks as dominant players with

governmenbacked advantages. This mirrors gradual banking reforms in China and

Russia[l], [2]. Fintech, the application of technology to financial services, is

reshaping the industry, impacting banks by introducing both opportunities and

challenged3]. While fintech enhances financial intermediation, it also introduces

ri sks that banks must navigat e-batked maintain st
economy, fintech innovatiodssuch as mobile payments and p&epeer

lendingd are rapidly expanding, positilmg the country as a key fintech hub in

Asia-Pacific.

This study examines the impact of fintech on the stability of 27 Viethamese

commercial banks from 2012 to 2023. The literature presents mixed findings, with

some studies highlighting fintechdés stabilizin
and efficiencywhile others warn of increased competition and potential instability.

Some suggest an inverteddtaped relationship, where moderate fintech adoption

enhances stability, but excessive adoption may undermine it.

The study makes three key contributions: (i) ex
on bank stability in Vietnam, (ii) introducing a novel Fintech Index using Google
Trends data, and (iii) analyzing the role of bank size in this relationship.

2 Literature review and hypothesisdevelopment

2.1 Background of banking in Vietnam

Compared to welestablished banking systems in the US, Europe, and other

emer ging markets, Vietnambés banking sector e x h
small number of large statevned banks dominate the market, leaving private

banks with significantlysmaller shares. This dynamic suggests that goverament

funded projects often depend on statened banks rather than private financial

institutions[4].

As the backbone of Vietnambés economy, the bank
regulation by the State Bank of Vietham (SBV). Before 1990, Vietham had-a one

tier banking system, where the SBV handled both regulatory and commercial

functions. Toenhancefinn ci al sector diversification and el]
monopoly, Vietham transitioned to a twtier banking system, separating regulatory
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oversight from commercial banking operations. This reform aimed to promote
competition and expand banking services.

Following the 20072009 financial crisis, Vietham faced economic challenges,

including high inflation and slowed growth. In response, the SBV implemented

various monetary policies to stabilize the economy and support recovery. Between

2007 and 2021, Vietmad s economy grew at an average annual
commercial banks supplying 60%0 % of t he econ@®myhgs capital nee
rising demand for business and production capital fueled significant credit

expansion within the banking system.

The global economic crisis of 2022, triggered by gmstdemic disruptions in
supply chains, pushed many businesses toward bankruptcy. In response, the SBV
introduced monetary policies to regulate inflation, real estate, securities, bonds, and
credit supp¥d significantly impacting commercial bank lending. Additionally, the
rapid advancement of technology, alongside the effects of C&@lxccelerated

digital transformation within the banking sector. As a result, banks increasingly
integrated technology enhance efficiency and profitability, making digitalization

a key priority for both investors and researchers in the-gastiemic recovery
phase.

2.2 Fintechin Vietham

Fintech activity in Vietnam has grown exponentiallyand has been playing an
importantrole in transformingthe financial servicessector.However,thereis still

potentialfor further growth Accessto technologyalongwith a youngpopulation
structurewith increasingper capitaincome haslaid the foundationfor the rapid
growth of Fintech. The developmenbf the Fintech marketin Vietham is most
evidentthroughthe numberof startupsn this field thatis alwaysgrowingyearby
year. Along with therisein the numberof Fintechcompaniesthe Fintechindustry
in Vietnamis alsoa potentialmarketthathasreceivedhe amountof fundingvalue
reachinga significantnumberyearby year. The prolongedpandemidn 2021 has
resultedin recordinvestmentvolumein Fintechin Vietnam alongwith increasing
adoption of Fintech solutions such as e-wallets, cryptocurrenciesand online
investmenplatforms.

It canbe seenthat FinTechis rapidly developingin Viethamwith a wide rangeof
functionsoffering diverseservicegelatedto paymentslending,blockchain/crypto,
digital banking,wealthmanagementnsurtechandmore.With functionssimilarto
those of banks, FinTech activities have a strong impact on the operationsof
traditionalbanks therebyaffectingthe financial stability of banksin Vietnam.

Dueto its rapid and prominentdevelopmentFinTechhasbecomea populartopic
for researchersTherehavebeennumbersof papersworldwide, in the contextof
the industrial revolution 4.0 taking place strongly and creatinga trend of digital
transformatiorin the bankingsystemchooseFintechrelatedindicatorsto analyze
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banksd performance.However, existing studies in Vietham mostly measure
F i n T ancpactos bankperformancesuchasthe studiesby Phametal. [6], Vu

etal.[7], andL. Nguyenetal.[8], or focusonuseracceptancef FinTech,asin the

researctby Huongetal. [9]. StudiesexaminingF i n T dnephctonr the stability

or risk-takinglevelsof Vietnamesdoanksarestill quitenew.Utilizing thisresearch
gap,this papemwill exploretherelationshipbetweenFinTechdevelopmenandthe
stability of commerciabanksin Vietnam.

2.3 Relationship betweenbank stability and fintech
development

Recentstudieshave exploredthe diverseeffects of fintech developmenibn the

bankingsector,showingthatits impactvarieswidely. For example,Bilgin et al.

[10] foundthateconomicuncertaintyincreaseslefaultrisk for conventionabanks
but notfor Islamicbanks,indicatingdifferencesn how banksrespondo financial

andtechnologicabpressuredli etal. [11] showedthatf i n t laks to &aitional

financialinstitutionsbecomestrongerduring downturns which canraisesystemic
risk. In the Europearcontext,Pacellietal. [12] foundthatduring marketdeclines,
risk spillovers from traditional banks to fintech firms are more pronounced.
Chaudhryet al. [13] observedhatwhile technologyfirms face higherrisk levels,
theyarelesslikely thanbanksto experiencalistressaftermarketshocks.

In terms of stability, some scholarsargue that fintech can make banks more
vulnerable.Thakor[14] suggestedhat financial innovationsmay increaseb a n k s 6
susceptibilityto crises.Buchaket al. [15] studiedthe shadowbankingmarketin

U.S. residentialmortgagesand concludedthat fintech firms contributeto shadow
banking,raisingissuesof moral hazardand potentially destabilizingthe financial
systemBasedon theabovediscussionwe proposehefollowing hypotheses:

Hla: Fintech developmenthas a negative relationship with the stability of
Viethameséanks.

However, other researchsuggeststhat fintech can positively affect financial

intermediation Philippon[16] emphasizedow fintech canreduceintermediation
costswhile Fustef{17] foundthatfintechplatformsstreamlindending,particularly
for mortgagesallowing quickerresponseto demandiuctuations.Similarly, Tang
[18] reportedthat peerto-peerlending platformsoffered effective alternativesto

traditionalbanking.Thus, weproposethefollowing hypothesis:

H1b: Fintech developmenthas a positive relationship with the stability of
Viethamesébanks.

Severaktudieshavehighlightedf i n t raixedidpactson bankperformancelv
et al. [19] discovereda U-shaped relationship between fintech and bank
profitability: fintech initially lowers profitability but eventuallyboostsit. Zhao et
al. [20] notedthatfintechlowersprofitability andassefjuality for largestateowned
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banks,but it canimprovetheir capitaladequacyand efficiency. Nguyenet al. [8]
observedthat while fintech competeswith banks,it also enhancesstability by
improvingrisk performanceYudaruddin21] foundthatfintechstartupsegatively
impactbanklendingandperformanceWangetal. [22] observedhatwhile fintech
adoptioninitially reducesbank risk-taking, high levels of adoptioncanincrease
risks.Nguyenetal. [8] alsonotedthedestabilizingootentialof fintechundercertain
conditionsInternationaktudiesechothis complexity, for examplePaudetal. [23]
foundthatfintech promotedinancial stability in a sampleof 63 countries Funget
al. [24] reportedthat fintech innovation, representecy regulatory sandboxes,
supportsstability in emergingmarketsbut posesrisks in developedeconomies.
Liem et al. [25] usedglobal fintech creditdatato showf i n t ositiveérde in
financial stability across73 countries.So, we proposed the second hypothesis:

H2: From a dynamicevolution standpoint,fintech developmenhas a U-shaped
impacton the stability of Vietnameseommerciabanks.

Theliteraturepresentsliverseperspective®n theimpactof fintech on banks.The
relationshipcanbepositive,negative or follow aninvertedU-shapegdependingn
factorslike technologylevel, regulatoryenvironmentandbankcharacteristics.

FinTechdevelopmenimpactsbanksof differentsizesin variedways.Largebanks
tendto be more risk-aversedue to their substantialiquidity buffersand capital
reservesTheseresourceshieldthemfrom acuteliquidity shortagesallowinglarge
banksto investheavilyin FinTechwithout significantly affectingtheir overallrisk
profile. With ample capital, thesebanks can leverageFinTech innovationsto
enhanceefficiency and reduceoperationaland financing costs,enablingthem to
adoptlower-risk strategiesvhile maintaininga competitiveedgein the FinTech
space[26]. Their strong capital positions lessenthe needto pursue high-risk
activitiesfor returns,allowing afocuson steadyjong-termgains.

On the otherhand,smallerbanksoften facetighter liquidity constraintsandhave
lesscapital availablefor FinTechinvestmentsThis can compelthemto take on
riskier practicesto stay competitivewith largerbanksand otherfinancial service
providers.Limited capitalresourcesnay drive smallerbanksto seekhigheryield,
higherrisk opportunitiessuchasextendingcreditto riskier borrowersor adopting
FinTechsolutionsthat promisehigh returnsbut carry greaterrisk exposureg27].
For smallerbanks,FinTechadoptionmay thusrequirea careful balancebetween
usingtechnologyto spurgrowthandmanaginghe associatedisks.Basedon these
discussionswe proposea third hypothesis:

H3: FinTechdevelopmenthasheterogeneousnpactson differentsizeof banks.
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3 Methodology

3.1 Samplecollectionand data source

In this researchthe author usesyearly banklevel panel dataset,collectedfrom
auditedfinancial statementaswell asnotesto thefinancial statementsf 27 out of
27 joint-stock listed banks,spanningfrom 2012 to 2023 on three Vietnam Stock
Exchangeswhich are the Hanoi Stock Exchange(HNX), the Ho Chi Minh City
StockExchangdHSX) andthe UnlistedPublicCompanyMarket(UPCOM).Based
onthissecondarylatasetwe calculatehe dependentariablesof bankstability and
control variablesof b a n khsréacteristicsFor the macroeconomiwariables,we
collectdatafrom the World BankdatabaseWith 27 selectedbanksin 12 years,we
collected324 samples.

Fortheglossaryof fintechdevelopmentwe mainly basedn previoudliterature.To
ensurehelist of keywordis applicablein Vietnam,we referto ViethamFinancial
Times- anewspapehousewhichis underthemanagemertf Viethamesélinistry
of Finance (thoibaotaichinhvietnam.vn)Banking Magazinei a financial press
underthe StateBankof Vietnam(tapchinganhang.gov.vrgndafintechdictionary
in English[28], aswell asfrom thereportsandarticlespublishedby theinvestigated
banksthemselved-orthecalculationof Fintechdevelopmenindex,we collectdata
from Googletrendandthenconstructhis index.

3.2 Variables construction

3.2.1 Measuring bank stability

Researcliteratureshowsthattheindicatorsusedin financialrisk assessmentary,
including capitatassetatios,expectediefaultrates,capitaladequacyatios,stock
volatility, nonperforming loan ratios, and Z-values [29]. This study usesthe
ZEQTA variable,which representshe Hannan& Hanweck{30] accountingmodel
of bankrisk index. This index hasbeenusedin variousstudiesto measurebank
risk-taking,suchasLepetit& Strobel[31], Yusgiantorcetal.[32], Mariaetal. [33],

Yudaruddinetal. [34], andAhmadetal. [35]. Therisk indexZEQTA is calculated
asfollows:

YO § O0 YD
"YOY O 0

W00 "Yo

whereROA isthereturnonaverageassetsEQTA is theequitycapitatto-assetatio,
andSD(ROA)is the standarddeviationof ROA. ROA is calculatedasnetincome
dividedby total assetsWe calculateSD(ROA)for eachbankusingafive-yeartime
seriesapproachandderivethe ZEQTA value.
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ROA providesanoverviewof theb a n geffasmancewhile its standardleviation
describeghevolatility of bankearningstherefore the equity capitatto-total assets
ratio showstheamountof equity capitalavailableto absorbunexpectedosseq35].
The index capturesthree essentialaspectsof bank risk, assessinghow much
earningscandecreasdeforethe bank'sbook value becomeqegative potentially
resultingin insolvency[36]. A low ZEQTA scoreindicatesa riskier bank,while a
higher ZEQTA scoreimplies a safer bank. The ZEQTA value hasits unique
characteristicsshowinga tail afterthe peak,sothelogarithmof this valuemustbe
takenduringregressioril1]. Whenwe did the calculation,consideringhefactthat
theZ valuemaybezero,we usedlog (1+ ZEQTA) insteadof log (ZEQTA).

3.2.2 Measuring fintech index

In this study,we useGoogleTrendsto collectdataon thelevel of interestin search
activity relatedto FinTech.In t o d aeya®f rapidly advancinginformation
technology,things that developmoretend to attractgreaterpublic attentionand
informationsearchesThereforewe believethatthep u b linteceéirs FinTechcan
serveasa proxy for thelevel of FinTechdevelopmenin Vietnam.

Internetsearchdata,particularlyfrom Google,is stronglylinked to socioeconomic
indicators[37]. Google,asaleadingsearchengine providescosteffective,readily
available, and continually updateddata (hourly, daily, weekly, monthly, and
yearly), which can be segmentecby time and region, offering advantagesver
traditionalsurveydata.Whenspecifickeywordsarequeriedon GoogleTrends the
searchvolume time seriesappearsas the Google SearchVolume Index (GSVI),
rangingfrom 0 to 100,representinghefrequencyof keywordsearchefrom lowest
to highest.

By following literature, he authorformeda bankfintech developmenindexusing
a threestepmodel approach:(i) Forming a bank fintech glossary,(ii) calculate
AverageGoogleSearching/alue (AGSV) Index, (iii) calculatethefintechindex.

Stepl: Forminga bankfintechglossary

First,theauthorconstructedalist of functionalkeywordsfrom thefour dimensions
of fintech, basedon fintech applicationsin the commercialbankingbusinessas
shown in Table 1.
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Dimensions Keywords
Information financial technology (fintech), openAPI, digital bankingbanking,
transfer digitalization
Clearing and cashless payment,-veallet, mobile banking, -payment, internet
payment banking

Resource online lending, crowdfunding, online disbursement, online investrr
allocation peerto-peer lending (P2P)
Technical base blockchain, big data, cloud computing, eKYC, artificial intelliger
(AN
Table4

Glossary of Fintech keywords
Source: compiled by author.

The keyword setwas compiledbasedon the lists of keywordsusedin studiesby
Guo& Shen[38], Li etal. [1], andB. Chenetal. [29]. To ensurethe keywordsare
relevantand applicablein the Viethamesecontext, we consultedthe Vietham
Financial Times - a publication under the ViethameseMinistry of Finance
(thoibaotaichinhvietham.vrgndthe Banking Magazine which is managedy the
StateBank of Vietnam (tapchinganhang.gov.vnjdditionally, we referencedan
EnglishlanguagerinTechdictionary[28], aswell asreportsandarticlespublished
by the banksincludedin the study.

Step2: CalculatingAverageGoogleSearchingvalue (AGSV)Index

Next step,we usedGoogle Trends,a big datasource,to constructan index for
FinTechdevelopmenin Vietnam.FollowingBijl etal.[39], Kim etal.[40], Huynh
[41], andPham Pavelkovagtal. [6], we applythed "O"Y@quationof the GSVI at
weekt of keywordk with "Y'O  of thestandardleviationof GSVI for the past52

weeksto measurghe componentsf fintechvarables.
OYw OU—P OYw O

0 OYw YO

Step3: Calculatethefintechindex

After computingthe AGSV index weekly for eachkeyword,we derivethe annual
scoreof eachkeywordby takingits arithmeticaverageThenextstepis to calculate
the scorefor eachdimensionbasedon the averageannualscoreof the keywords.
Finally, the overall FinTech index is createdfrom the averageof thesefour
dimensionscores.
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3.2.3 Control variables

To betteranalyzechangesn the dependentariablesand reducemulticollinearity
moreeffectively,theauthorincorporatedseverakontrolvariablesatboththemacro
andmicrolevels.

In line with the existingliteratureon bankstability andaccordingto the theory of
economiesof scale and scope, expandingbank scale can reduce credit risk.
Therefore,bank assetsize is included as a control variable, with the assetsize
transformeddy takingits logarithm.

Accordingto thetheoryof economyof scaleandscope the expansiorof scalecan
reducethe creditrisk facedby banks We havetakentheb a n &séesizeasoneof
thecontrolvariablesandtakenthelogarithmof the assesize.

Well-capitalizedbankshave more resourcesand expertiseto effectively manage
and mitigate the risks associatedvith FinTech adoption[42]. Their substantial
capitalreserveslsoprovideacushionagainsipotentiallosseor disruptionscaused
by new technologies.Therefore,we included capital structure (equity-to-total

assetspsacontrolvariable.

In addition, liquidity playsa crucialrole in bankstability [43], [44], [45], [46]. A
lack of liquidity canleadto insolvency,erodemarketconfidenceandeventrigger
bankruns[42]. Thiscancauseeluctancen theinterbankmarketto lend,forceasset
salesat distressedprices, prompt regulatory intervention, and exacerbatethe
maturitymismatchbetweerassetandliabilities. Thus,theloanto-depositratio, an
importantindicatorof ab a n kgdidity level, is includedin this thesisasa control
variable.

The higher the GDP growth rate, the betterthe economicdevelopmentwhich
affectsthe businessand operationsof commercialbanks.Generally,thereis an
inverserelationshipbetweerthe GDPgrowthrateandtherisk-takingof commercial
banks.

Therearethreepossibilitiesfor the impactof inflation (INF) on bankrisk. First,
inflation will increasebank costs,which is adversefor banks.Secondthe central
b a n &ubencyis overissued andinflation is beneficialfor the bank,whichis the
debtors.Third, whenthe economyis prosperousinflation will makethe country
usetight monetarypolicy to curbinflation, whichis adversdor thebankingsystem.

In summary, our variables are illustratedhie Table5 below:
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Symbo Description Existing |
Dependent variables
Bank ris ZEQTA The nat.Yu"r“aI'OJ"\;)“gaOziIi,(2018
N T U@ U P i
HOv NOW Yudaruddin
Loan LLC Loan |l oss pr o-v
coverage performing |l oan:
Il ndependent wvariable
Fintech FTI The author Pham, Pavel
based on the ¢ (2024)
Google Trend
Control wvariabl es
Operatin SI'ZE The natur al Li et aKhan(
al . (2023)
Liquidit: LDR Loameposit Li et aB.. Q
tot al deposits et al . (202
Capital CAP Bank capital Li et aKhan(
Structur. sufficient capi al. (2023)
and health.
CAP = equity
Economic GDP Gr owt h rate Li et aGuo
Devel opm Product of VietrShen ( 202i¢
(20,B8) Chen
(20,2BRhan e
(2023)
Inflatio I NF Consumer Price Li et aKhan(
al . (2023)

Table5
Main variable description

Source: compiled by author.

3.3 Econometric models

Our econometrianodelis specifiedasfollows:
ZEQTAw=U+b F T+ oControlsi + Firm FE + Year FE+ (

where the dependentariable ZEQTA is the indicator of banksstability. FTl;
representshe index measuringhe developmenof fintechin Vietham Controls
denotes the vectorsof bankcharacteristicand macroeconomic variablegear FE
and Firm FE are year fixed effect and the time-invariancebankspecific effect
respectivelyand( is theerrorterm.U b ando arethecoefficientsto beestimated.
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To examinehow FinTechdevelopmenthange®vertime, thesquaredndependent
variablefor FinTechis includedin the baselineregressiorio capturethis nonlinear
effect

ZEQTA = U+ biFTlit + boFTI 2 + oControlsit + Firm FE + Year FE + (G

Furthermorewe include bank fixed-effectsand year fixed-effectsto control for

time-invariantunobservedeterogeneityand biasesrelatedto potentially omitted
explanatoryvariablesas well astime fixed-effectsto accountfor time-specific
unobservabléactorswhich maysystematicallynfluencethelevel of bank stability
Throughoutthe regressionswe use Newey West standarderrorsto control for

potentialserialcorrelationmattersandheteroskedasticitwhich mayleadto biased
standarderrorestimate.

4 Empirical Results

4.1 Descriptive statistics

Mean Median St.dev. Min Max Obs
ZEQTA 3.52 3.46 0.73 1.18 7.08 324
FTI 26.41 23.74 13.96 10.85 49.18 324
SIZE 32.59 32.56 1.17 30.28 35.37 324
CAP 8.97 8.18 3.46 4.06 23.84 324
LDR 88.26 88.43 16.59 36.33 142.82 324
GDP 5.95 6.53 1.69 2.65 8.24 324
INF 3.72 3.25 2.15 0.63 9.27 324

Table 3

Descriptive statistics for main variables
Source: compiled by author.

Table 3reports the descriptive statistics of the main variables in this study, including
those associated with bank stability, fintech development, and othetspeanific
characteristics. The stability measure, ZEQTA, has a mean of 3.52, with a median
of 3.46, indicating slight positive skewness, and ranges from 1.18 to 7.08.
Regarding fintech development, the Fintech Index (FTI) shows an average of 26.41
with considerable variability (standard deviation of 13.96), reflecting diverse levels
of fintech adoption eross institutions. Overall, the statisticsTiable 3illustratea
comprehensiveview of the banking environment,highlighting diverse fintech
adoptionlevels,capitalandliquidity positions,andmacroeconomiconditionsthat

may influencebankstability.
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ZEQTA FTI SIZE CAP LDR GDP INF
ZEQTA 1.0000

FTI 0.2785  1.0000

SIZE 0.1094 0.4135 1.0000

CAP -0.1036 -0.1119 -0.4173 1.0000

LDR 0.0971 0.4505 0.3124 0.1441 1.0000

GDP -0.0135 -0.2332 -0.0797 -0.0259 -0.0508 1.0000

INF -0.1769 -0.3921 -0.2443 0.2434 -0.1801 -0.0533 1.0000

Table 4
Correlation matrix
Source: compiled by author.

Table 4presentghe correlationmatrix, illustrating the relationshipsetweerbank
stability (ZEQTA), fintechdevelopmen(FTl), bankspecificcharacteristic§SIZE,

CAP, LDR), and macroeconomidndicators (GDP, INF). The resultsreveal a

positive correlation betweenbank stability (ZEQTA) and fintech development
(FTI) with correlation equaD.2785, suggestingthat greaterfintech adoptionis

modestly associatedvith enhancedbank stability. This finding aligns with the

notionthatfintechinnovationsmay supportstability throughimprovedoperational
efficienciesandcustomerengagement.

4.2 Fintech developmentin in Vietham
Based on e FintechIndex for Vietham that we calculated, itevealsa steady

upwardtrendfrom 2012to 2023 ,highlightingthec o u n inareasingadoptionand
developmentf financialtechnologiegseeFigurel).
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Figure 1

Time series of FinTech Index
Source: compiled by author.

Between2012and2016,V i e t rFmtechisdexremainedow andstable(around
10), reflecting limited developmendueto regulatorybarriers,low adoption,and
weakdigital infrastructureF i n t potehti@Ghvgasnotyetwidely recognizedn the
financial sector.A major shift occurredin 2017, with rapid growth through2021,
driven by supportiveregulationstechnologicaladvancesandchangingconsumer
behavior. Government policies boosted digital payments, while smartphone
adoption and venture capital fueled fintech expansion.A young, techsavvy
population further acceleratedadoption. From 2021 to 2023, growth slowed,
signaling marketconsolidationand steadyexpansion.The COVID-19 pandemic
reinforced digital trends, while fintech diversified into insurtech, wealth
managemengndblockchain.
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4.3 Resultsof baselinemodel

ZEQTA
(1) (2)
FTI 0.015%** 0.015**
(0.003) (0.006)
SIZE -0.079
(0.178)
CAP -0.01
(0.019)
LDR 0.002
(0.004)
GDP 0.017
(0.019)
INF -0.025
(0.02)
Bankfixed effect YES YES
Yearfixed effect YES YES
Observations 324 324
AdjustedR2 0.0262 0.0227

Table 5
The impacts of fintech development on bank staliliiyear relationship
Source compiledby author.Note:***, ** and* represenii %, 5% and10%significanceevels,
respectivelyTo addresshe potentialissueof heteroskedasticitgndautocorrelationNeweyWest
standarcerroris estimated49].

Theregressiomesultsin Table 5examinethe linearimpactof fintechdevelopment
onthestability of Viethamesédanksasmeasurethy ZEQTA. Specifically,column
(1) reportsthe resultsof the two-way fixed effect regressiormodel without any
controlvariablesand n columns(2), we include bankcharacteristicvariablesand
macroeconomic variablescontrolvariables Theresultof column(2) showsthat
when FTI increass by 1 standarddeviation, ZEQTA will increaseby 0.015*
13.693.52= 5.83% points §.015is coefficientson FTI, 13.69 isthe standard
deviationsof FTI, and 3.52 ishemeanof ZEQTA). Based on the result of baseline
model, we accept the hypothesis Hibich positsa positive associatiorbetween
fintech adoptionandstability and reject hypothesis H1&his finding impliesthat
asVietnamesédanksincreaseheirfintechadoption theyexperiencémprovements
in stability, likely driven by efficienciesgainedthroughtechnologicainnovation,
enhancedervicedelivery,or risk diversification.This resultalignswith thefinding

of Cizel etal. [50], Fusteretal. [17], Tang[18], Daudetal. [23], andLiem et al.
[25].
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ZEQTA
(1) (2

FTI 0.075** 0.081**
(0.016) (0.019)
FIT? -0.001%** -0.001***
(0.0003) (0.0003)
SIZE -0.063
(0.179)
CAP 0.007
(0.019)
LDR -0.0002
(0.003)
GDP 0.024
(0.019)
INF -0.003
(0.021)
Bankfixed effect YES YES
Yearfixed effect YES YES
Observations 324 324
AdjustedR2 0.077 0.067
Table 6

The impacts of fintech development on bank stabiilinor-linear relationship
Source compiledby author.Note: ***, ** and * represent 1%, 5% and 10% significance levels,
respectivelyTo addresshe potentialissueof heteroskedasticitgndautocorrelationNeweyWest
standarcerroris estimated49].

The regressionresults in Table 6 examinethe nontlinear impact of fintech
developmenbnthestability of Viethamesdanks.Theinclusionof boththeFintech
Index (FTI) andits squarederm (FTI| allowsfor theexplorationof a potentialU-
shapedrelationship. In both models, the coefficient for FTI is positive and
statistically significantat the 1% level. That mean, at the lower levels of fintech
development, whefTI increase by 1 standarddeviation,stability of bankwill
increaseby 29,16% (0.075 13.693.52) points. Tis positive coefficientsuggests
that at lower levels of fintech adoption,an increasein fintech developmentis
associatedvith improvedbank stability, likely dueto efficiency gains,enhanced
risk managementand increasedinancial accessibilityenabledby technological
innovations. Conversely,the coefficient for FTI] is negative and also highly
significantat the 1% level in both models(-0.001),indicatingthat, with high level
of fintech development, whelRTI increase by 1 standarddeviation,stability of
bank will decreaseby 0.39% ¢0.00% 13.693.52) points. In other words, it
indicates a diminishing and eventuallynegativeeffect of high levels of fintech
developmenbn bankstability.
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This finding supportsHypothesisH2, which positsa invertedU-shapedmpactof
fintech on bank stability. Specifically, while moderateevels of fintech adoption
appearto enhancestability, excessivefintech developmentcould introduce
destabilizingeffects,possiblydueto increasedperationacomplexity,heightened
competition,or emergingtechnologicalrisks that may underminetraditional risk
managemenpracticesThe findings align with researchof Lv etal. [19], Wanget
al.[22], andNguyenetal. [8]. In theearlystageof FinTechdevelopmentfinTech
companieaveyetto establisha strongpositionin the financial market,allowing
banksto benefit from reducedoperationalcosts and improved service quality
throughthe adoptionof digital servicesAs the FinTechsectorgrowsandtakeson
more intermediary servicestraditionally reservedfor commercialbanks, these
banksmay startlosing customergo the competitionandmay needto increaseheir
risk-takingto maintaintheir revenue.

4.4 Heterogeneityanalysis

Accordingto previousstudies,the applicationof financial technologiedy banks
may have different effects on liquidity creation for banks with various
characteristics.To further investigatethis heterogeneity,we createa dummy
variable basedon bank assetsize (S_dummy)and conducta comprehensive
heterogeneitynalysis.

LCit = U+ b1 FTlit + b2FTlit» S_ dummyi + S_dummyi + oControls: + FirmFE
+ Year FE +

The sizedummyvariableis setto onefor bankswhosetotal asseis greaterthanor
equalto the mean,andzerofor the rest. As shownin the equationbelow, these
threesetsof dummyvariableswereintroducedinto the modelasinteractionterms
with bankfintech. The correspondingegressionesultsaredisplayed in Table 7.
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ZEQTA

FTI 0.112%*=*
(0.026)
FTI? -0.002%**
(0.000)
S_dummy 0.819**
(0.396)
FTI*S_dummy -0.080**
(0.033)
FTI2*S_dummy 0.001**
(0.001)
Controlvariables YES
Bankfixed effect YES
Yearfixed effect YES
Observations 324
AdjustedR2 0.078
Table 7

Heterogeneity analysis
Source: compiled by author. Note: *** ** and * represent 1%, 5% and 10% significance levels,
respectively. To address the potential issue of heteroskedasticity and autocorrelation\Wéssivey
standard error is estimat@tb].

The heterogeneityanalysis in Table 7 investigatd®w the impact of fintech
developmenbn bankstability varieswith banksize.Theresultsshowa significant
positive coefficientfor FTI (0.112),indicatingthat fintech developmengenerally
hasa positiveeffectonbankstability. However thesquaredermfor FTI ( F THag )
anegativecoefficient(-0.002),whichis alsosignificant. This finding align with the
results of baseline modaluggests nonlinear invertedU-shapedelationship.

TheinteractiontermFTI*S_dummyis negative(-0.080)andsignificant,suggesting
that as fintech adoptionincreasesthe positive impact on stability becomedess
pronouncedor largerbanks.This could meanthatwhile largerbanksbenefitfrom

fintech at moderatdevels,they might face diminishingreturnsat higherlevels of

adoption Additionally, theinteractionbetweerthesquaredintechtermandthesize

dummy( FT1 | * S _ischositive(.p01)andsignificant. This resultshowthat

for larger banks, excessivefintech adoption may initially reduce stability but

eventuallyleadsto a stabilizingeffect. This patternmayreflectlargerb a n &bgitd

to manageandadapto highlevelsof fintechadoptionmoreeffectivelythansmaller
banks.

Overall, thesefindings highlight the complexity of f i n t enpdetls bank
stability. Moderatefintech adoptiongenerally supportsstability, particularly for
larger banks, but extensivefintech adoptioncan introduce new challengesthat
requirecarefulmanagemengspeciallyfor bankswith greateresourcesandmarket
presence.
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5 Robustnesdest

In this part,we employGMM model to a@dressendogeneiticoncernsand use the
alternativemeasureof bank stability andto conductrobustnessests.Additional
modelswill beimplementedn this stageto enhancehe validity andreliability of
thebaselingegressiomesultshy undertakingobustnestestsfrom severatifferent
perspectives.

5.1 Addressingendogeneityconcerns

To reducepotentialendogeneityproblemsa systemGMM approachis usedin the
thesis(seeTable 8). Consideringthat bankrisk hasdynamiccontinuationeffects,
the currentrisk-taking level maybeinfluencedby the risk level from the previous
period. Therefore, oneperiod lagged explanatory variables, ZEQTA.1, are
introducedin the paperto constructa dynamic panel model, and the GMM

estimationmethodis usedto testthe baselineresults.

ZEQTA
1) (2
ZEQTA 0.388*** 0.492%**
(0.100) (0.066)
FTI 0.006* 0.045**
(0.004) (0.022)
FTI2 -0.001*
(0.0004)
SIZE 0.069*** 0.045%**
(0.012) (0.010)
Controlvariables YES YES
Bankfixed effect YES YES
Yearfixed effect YES YES
Observations 324 324
Sargartest 0.831 0.989
AR(2) 0.031 0.057

Table 8
Addressingendogeneityoncerns GMM estimator
Source compiledby author.Note:***, ** and* represenii %, 5% and10%significanceevels,
respectivelyColumn(1) is the GMM modelresultfor thelinearrelationshipandcolumn(2) is the
GMM modelresultfor the nontlinearrelationship.

Theresultsin Table 8 shovthat he GMM analysisreinforcestheideathatfintech
developmenhasacomplexrelationshipwith bankstability. While moderatdintech
adoptionimprovesstability, excessiveelianceon fintechmayintroducerisks. The
findings alsosuggesthat largerbanksare generallymore stable,benefitingmore

76



from moderatdintechadoption. Thesensightsareessentiafor bankmanagerand
policymakershighlighting the needfor a balancedapproacthto fintechintegration
in the bankingsector.

5.2 Alternative measureof bank stability

In this section,an alternativemeasureof bank stability is also employedin this
study. The loan loss coverageratio (LLC) is calculatedas the ratio of loan loss
provisionsto non-performingloans[47]. A higherLLC providesgreatemprotection
againstloan losses,contributingto improved banking stability, whereasa lower
LLC mayindicateinsufficientprotection[47].
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In Table 9, theresultsalign with the resultsobtainedfrom the baselineregression.

FTI showsapositiveandsignificanteffectacrossall models(the result of twewvay
fixed effect models are in columns
This suggeststhat increasedfintech adoption generally enhancesstability in
Viethameseéanks.However thesquarederm,F T lis|ngegativeandsignificantin
all models,indicatinganinvertedU-shapedelationship.
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Table 9

Robustness testsAlternative measures of bank stability
Source compiledby author.Note: ***, ** and* represeni%, 5% and10%significancdevels,
respectivelyTo addresshe potentialissueof heteroskedasticitgndautocorrelationNeweyWest
standarcerroris estimated49].
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6 Discussion

Thefindings of this studyrevealthatfintech developmenhasa generallypositive
impacton the stability of commerciabanksin Vietnam.However the resultsalso
highlighta nonlinear jnvertedU-shapedelationshipbetweerfintechdevelopment
andbankstability.

The positiveimpactof fintech on bank stability alignswith previousstudiesthat
suggesfintech can enhanceoperationalefficiency andrisk management-intech
canhelpbanksexpandheir custometbaseby providing convenienandaccessible
online financial applicationsand services. From the perspectiveof lending
activitiesi theprimary sourceof revenudor Vietnamesdanks the applicationof
fintech in their operationshas helped commercialbanksexpandcustomersand
increasecredit[51]. Morover, he growth of digital paymentspnline lendingand
mobile internethaveimprovedfinancial inclusionin the communityby enabling
firms to providehighly accessibleervicego their customerg52], [53]. This helps
banksattractmore customersjncluding small and mediumsized businesseshat
werepreviouslyoverlookeddueto lack of cashflow andcollateral.[17] foundthat
fintech platformsimprove the efficiency of lending processesallowing banksto
procesdoansfasterandadaptmoreflexibly to shiftsin demand.

However,the inverted U-shapedrelationship,wheref i n t osittveingpacton

stability decreaseathigh levelsof adoption alignswith findingsfrom Lv etal.[19]

andWangetal. [22]. Thesestudiesshowthatwhile moderatdintechadoptioncan
strengtherstability, too muchrelianceon fintech canbring addedcomplexitiesand
risks.In the early stagef fintech developmentfintechfirms do not yet dominate
thefinancial market,allowing banksto enjoylower costsandbetterservicequality
throughdigital solutions.However,asfintech companiegrow andstartproviding
servicestraditionally handledby banks, banks may lose customersto this new
competitionandfeel pressuredo take on morerisks to maintaintheirincome.In

other words, n Vietnam, as fintech use expands,banks are exposedto new
challengedike operationabndcybersecurityisks,aswell asincreasedompetition
from fintech companie®ffering similar servicesatlower prices.

Thes t u dhetedogeneitynalysisindicatesthatthe impactof fintech on stability
is notuniform acrosshanksof differentsizes.This finding is supportedy Nguyen
et al. [8], who arguethat competitivepressuredrom fintech firms pushbanksto

adoptnewtechnologiesndstrategieso maintainmarketshare In Vietnam,larger
bankshavethe infrastructureand capitalto adoptfintech innovationseffectively,
which likely contributesto their stability. Conversely smallerbanksmay find it

challengingto managethe risks associateavith high levelsof fintech integration,
leadingto a morevolatile impacton their stability.
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Conclusion

In the pastdecade the rise of the FinTech industry and increasinguse of its
applicationdgn the bankingsectorhaveplayeda prominentrolein financialmarkets
and drawn academicattentionto this area.Neverthelessthe recentliteraturehas
focusedon the externalimpactof the FinTechindustryon thebankingsectoror the
relationshipbetweenbanks'FinTech developmentand their performance(credit
risk and failure risk) and, specifically, on banksin Vietnam. Thus, the effect of
FinTechdevelopmenbn stability of the Viethamesédankingsectorareunexplored
in theexistingempiricalliterature.To addresshis gapin theliterature we usedata
onasampleof the27 commerciabanksin Viethamusingayearlyfrequencyperiod
from 2012 to 2023. Further,we ultitze the datafrom GoogleTrendsto constructa
new fintech index specifically tailored for the Vietnamesebankingindustry. Our
index indicatesa notableincreasein fintech developmentwvithin the Viethamese
bankingsectorduringthe sampleperiod.

Our empiricalfindings consistentlysupportour hypothesesproviding convincing
evidence that there is a significant U-shaped relationship between fintech
developmenandbankstability within the Viethamesdankingsector At moderate
levels, fintech adoptionappearsto supportbank stability, but excessivefintech
expansiormayintroducerisksthatcounteracthesebenefits.
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The evolution of Hungarian exports and imports
in the 21stcentury

G8bor Gyar mat.i

Obuda University, Keleti Kg8roly faculty of Busin
Hungary,
gyarmati.gabor@urdbuda.hu

Abstract: The aim of the studywasto review Hungarian competitivenesever the past25
years. The aim was to identify the competitiveproductsand to seeif thereis a trend in
competitivenessvertime. Theexportvaluesin the WITSdatabaseverecalculatedusingthe
Balassaindex,which showsthe evolutionof competitiveness:or mostproductswe cannot
speakof positive competitiveness,e. mostproductsare not competitive.So we haveto
import theminsteadof exportingthem,or if we do exportthem,it is not advantageously.
Amongthem ost competitive products, live animals have maintained their
competitivenesdyut astheyare basicproducts,i.e. not processedtheir valueaddedis not
high. Evenif it is competitivethe trader cannotrealisea high marginon it in general.We
canseesimilar situationin the caseof vegetablglanting materials.Butthe competitiveness
of processedoroducts, however,declinedduring the period under review and they lost
importance.There are someproduct areasthat we exportin larger quantities,but their
competitivenesbas increasedrecently. Theseinclude rubber, railways, vehicles,plastics
andpharmaceuticaproducts.Thelatter hasa high addedvalue,butthisis alsothe casefor
vehicles.- Its most competitiveproductsare mainly of agricultural origin. - There are
emergingproductareassuchasvehiclesor pharmaceuticaproducts: Theircompetitiveness
hasdeclinedoverthelast 25 years: Bothimportsand exportsare verysimilar. Electronics,
vehiclesrubber, etc- Theseare competitivebut to a slightly or at mostmediumextent: In
general thecompetitivenessf the Hungarianeconomyas measuredy the Balassaindexis
moderate.

Keywords: export, Balassa index, competitiveness, Hungary

1 Introduction

The analysisof foreign tradeis a key issuein thelife of a country.In our country

we haveproductsthat we canexportand productsthatwe import( G§ s p 8r et al .,
2023) The Hungarian economy was long considered a leader in terms of
international investments, the appearance of foreign capital, privatization, the

presence of a skilled workforce and several other economic and social indicators,
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but this initial advantage seems to be disappearing today. Two of our neighbors
have already adopted the euro (Slovenia in 2007, Slovakia in 2009), and
macroeconomic indicators have also not developed very favorably in recent years.
Based on GDP per capjiaur country is in the middle of the world. The contribution

of agriculture to the total GDP is only 3.4%, industry 22.8%, and the increasingly
strong service sector 73.8%. See Figure 1. Accordingly, 4.5% of the workforce is
employed in the primary sectd32.1% in the secondary sector, and 63.3% in the
tertiary sectorln 2023,Hungary'sgrossdomesticproduct(GDP) at currentprices

was HUF 75 086.6 billion, down by 0.9% at constantprices comparedto the
previousyear. The grossdomesticproduct per capitawas HUF 7.8 million, or

U 2 8 , afpdrbhasingpowerparity (KSH, 2023)

W Services mindustry  m Agriculture

Share in GDP
3
F

2013 2014 2015 2016 207 2018 2019 2020 2021 2022 2023

Figure 1
Shareof economicsectordn grossdomestigproduct(GDP)from 2013to 2023Source: Statista 2025b

1.1 Agriculture

The natural conditions of our country make it excellently suited for agricultural
production, which is complemented by a fundamentally -tvalhed workforce.
Approximately 83% of the country's territory is arable land, 48% is arable land,
19% is forestedand and 11% is grassland. Of the remaining values, 1% is garden,
orchard, vineyard and reedbed, and the proportion of areas taken out of cultivation
is 17%.

The leading varieties of arable crop production are corn and wheat, but rye, barley,
oats, sugar beet, sunflower, alfalfa and potato production are also important. We
should also highlight the production of prime commodities, vegetables and fruits.

The higorical roots of grape and wine production can be traced back to Roman

times, and some of our country's 22 wine regions produce samdus wines.
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The leading branches of animal husbandry are cattle breeding, pig breeding and
poultry farming, while sheep breeding and horse breeding no longer reach the
previous quality and quantity standards.

Regarding agricultural products, it is worth highlighting our products with protected
origin, which further enhance our country's reputation on the international stage.
Our country also has excellent qualities in the field of game and fish farming.

The average size of land holdings is only 7.5 ha, so the holding structure is
fragmented, despite the fact that lagpale farms are the dominant ones in terms
of production (KSH, 2025a).

1.2 Industry

The spatial concentration of industry in Hungary changed significantly after the

change of regime. The production structure and spatial weight of industry is
nowadays concentrated outside the Central Region, mainly on the Budapest

Sz ®k e s FNadylkamiza 8and Budapest at a bynffas onmagy ar - v 8r
axes, i.e. mainly in the Central Region, Western Hungary and Central Transdanubia.

This area accounts for about 70% of industrial production and 75% of industrial co
operatives (KSH, 2025b).

The domestic energy sector is mainly based on the processing of imported
hydrocarbons and the production of the Paks nuclear power plant, so Hungary is
highly dependent on imports. This import dependency is not only predominant in
the food industry, but ab in the raw materials, sedfimished products and
components sectors.

In the structure of industry in Hungary, the mechanical engineering industry is the
leading sector, followed by the chemical industry (plastics and pharmaceuticals),
but the electronics industry should also be highlighted. The most visible sector of

the me hani cal engineering i ndustry i s car man u f
Szentgotth8rd and, more recently, Kecskem®t ), w
companies have chosen Sz®kesfeh®rv§r, Gedel I R,

locations. The formerly imortant mining, metallurgy and textile industries have

lost considerable importance. The most important industrial cities in Hungary are

now Budapest, Sz®kesfeh®rv§Egr, Gy Rr , Debrecen,
country's main expoifimport partners are Germangustria, Romania, Slovakia,

Taiwan, Italy, France, the United Kingdom and Slovakia, and outside the EU Russia

and China.

1.3 Services

From a transpoitjeography point of view, Hungary is clearly a transit country, with
important transport corridors both eastst and norttsouth. Our transport

86



infrastructure is of a medium level of development and quality, but the construction
of motorways in recent years has certainly improved the accessibility of certain
areas and thus their competitiveness. Rail transport is declining and the share of
passengr transport is decreasing year by year. In addition to road transport, air
transport is also important in our country, although it is highly concentrated in
certain areas. The most important waterway is of course the Danube, an
international waterway.

In Hungary, as in the other countries that changed their regime, the financial sector
underwent significant changes after the change of regime, including the dominance
of foreign banks in the country.

Hungary has been an important player and player in world tourism for decades, but
its positional advantage and attractiveness has changed significantly in recent years.
Hungary's tourism is characterised by a strong territorial and temporal
concentrationwith the vast majority of tourists visiting the country coming to
Budapest and Lake Balaton, and most of them in the high seasorA(iyugt).

The problem of seasonality can be significantly improved by the wianteus

health tourism, cultural tourismural tourism and gastronomy, including wine
tourism (T-th, 2010).

1.4 Hungarian GDP and trade

Hungarianproductionhasgrown steadilybut unevenlyin USD termssince 1989,
exceptfor the2008and2020crises.This is shownin thefirst graph.Thisis partly
becausghe Hungarianeconomyis embeddedn internationaltrade,i.e. it is an
integralpartof it. The Hungarianeconomyis involvedin world tradethroughboth
its exportandimport activities.

Gross domestic product in billion ., dollars

Figure 2
Grossdomestigoroduct(GDP)in currentpricesfrom 1989to 2029(in billion U.S.dollars)Source:
Statista 2025a

Hungarianforeign tradehasbeentypically exportorientedover the pastdecade.
Exceptionswere the yearsafter 2020,suchas 2021 and 2022. The magnitudeof
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exportsandimportsshowsthatit wascauseddy the increasedsalue of imports. It
could havebeendriven by the drive towardsself-sufficiency that emergedn the
2020crisis,butthis is contradictedy theincreasén imports.Whatis behindthis?
Theyear2022wasmainly aboutthe difficulties causedy the war betweerRussia
andUkraineandthedeepeningnergycrisis, with the effectsof thesedevelopments
reflectedin boththeperformancef nationaleconomiesndinternationatrade.The
ratio of domestiexternatradeto GDPreached 85%.Thevolumeof tradein goods
againoutperformedreviousyears reachingl55%of GDPin 2022 ,butits balance
heldbackGDP volumegrowthby 0.5 percentag@oints.However foreigntradein
servicesagain supportedthe expansionof the national economy.The share of
servicedn total externaltradecontinuedo grow, reachingnearly16.1%in 2022as
awhole.See the balances in Figure 3.

Trade balance in billion U.5. dollars

-1346
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 3
Tradebalanceof goodsfrom 2013to 2023(in billion U.S.dollars)Source Statista 2025a

Its main exportpartnersare Germany ltaly, RomaniaSlovakiaand Poland,while
its main import partnersare Germany,China, Austria, Polandand South Korea
(KSH 2025a)

L] 5000 10 000 15000 20000 25000 30000 35 000

Electrical machinery and equipment and sound and television recorders and... ; 30588
Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof :
Vehicles other than railway or tramway rolling stock, and parts and accessories.
Mineral fuels, mineral oils and products of their distillation

Pharmaceutical products

Plastics and articles thereof

Iron and steel

Optical, photographic, cinematographic, medical, or surgical appliances
Articles of iron or steel

Miscellaneous chemical products

Figure 4
Main productsmportedto Hungaryin 2023,by value(in million euros) Source: Statista 2025a
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The main products imported were. Electrical machineries,nuclear reactors,
vehiclesmineralfuels, pharmaceuticgbroducts plastics,iron, steel.Interestingly,
theseproductswere the main exports,but with other countriesas we can see on
Figure 4 and 5.

0 10000 000 20000 000 30000 000 40 000 000

Electrical machinery and equipment, and sound and television recorders and... 39181486

Vehicles other than railway or tramway rolling stock, and parts and accessories 23210496
Machinery, mechanical appliances, nuclear reactors, boilers 21409 186

Pharmaceutical products 8567920

Plastics and articles thereof 5018969

Mineral fuels, mineral oils and products of their distillation 4952169

Optical, phatographic, cinematographic, medical or surgical instruments 4105989

Rubber and articles thereof 2916 380 :

Articles of iron and stee| 1870159

Furniture; bedding, mattresses, cushions and similar stuffed furnishings 1 839060

Figure 5
Main productsexportedrom Hungaryin 2023,by value(in 1,000euros) Source: Statista 2025a.

2 Data and methodology

For the research | used the WITS LogWorld Integrated Trade Solution (WITS)
database data. The selected period was -2823. Export data in thousands of
dollars, 97 main divisions were retrieved. The selected country was Hungary with
all products. Thalata is used to calculate the Balassa index, which measures the
competitiveness of each product. Trend function is calculated and compared with
2023 data. There are neeturning and returning competitive products and
countries Someexamplesf products.

01 -- Live animals

02 -- Meat and edible meat offal

03-- Fish & crustacean, mollusc & other aquatic inv
04 -- Dairy prod; birds' eggs; natural honey; edible
05-- Products of animal origin, nes or included.

06 -- Live tree & other plant; bulb, root; cut flowe

07 -- Edible vegetables and certain roots and tubers
08 -- Edible fruit and nuts; peel of citrus fruit or

09--Cof fee, tea, matp and spices.
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10-- Cereals

11 -- Prod.mill.indust; malt; starches; inulin; whea
12 -- Oil seed, oleagi fruits; miscell grain, seed,

13-- Lac; gums, resins & other vegetable saps & ext

The methodologicalbasis of the study is the index of manifest comparative
advantagalefinedby Balassa(1964) The index is basedon the theory of trade
basedon Ricardo's theory of comparativeadvantage.The original index is
calculatedusingthefollowing formula:

RN 3
X X |
Bjj:R%:L—if-l (—”l;.

!
P

whereX is the export,i is the country,j is the product,t is the groupof products,
andn is thereferencecountry.

3 Results

Bothin generalandfor the mostcompetitiveproductswe seethatsincethe 1990s
the calculatedBalassandex, i.e. the competitivenessf productgroups,hasbeen
steadilydecreasing-ormostproductsve cannotspeakof positivecompetitiveness,
i.e. most productsare not competitive. So we haveto import them instead of
exportingthem,or if we do exportthem,it is not advantageouslyAmongthe most
competitiveproducts,live animalshave maintainedtheir competitivenesshut as
they arebasicproducts,.e. not processedheir valueaddedis not high. Evenif it
is competitive thetradercannotrealisea high marginonit in general We can see
similar situation in the case of vegetable planting materials hiBabimpetitiveness
of processegroductshowever,declinedduring the periodunderreview andthey
lostimportance See the figure 6.
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Figure 6
Themostcompetitiveproductsn Hungary. Source: own calculation.
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Figure 7
Export product competitiveness. Source: own calculation.

The good news is that there are some product areasthat we exportin larger
quantities but their competitivenesdasincreasedecently. Theseincluderubber,
railways,vehicles plasticsandpharmaceuticgbroductsThelatterhasahighadded
value,butthisis alsothe casefor vehicles.This is shown in Figure 7.

Unfortunately,in generalwith oneor two exceptionsHungarianproductsarenot
competitive.
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Conclusions

Thefollowing conclusionsanbedrawnfrom theanalysis.

1 Its mostcompetitiveproductsaremainly of agriculturalorigin.

1 There areemergingproduct areassuch as vehiclesor pharmaceutical
products

1 Theircompetitivenesbasdeclinedoverthelast25years.

1 Bothimportsandexportsarevery similar. Electronics,vehicles,rubber,
etc.

1 Thesearecompetitivebutto aslightly or at mostmediumextent.

1 Ingeneralthecompetitivenesef the Hungarianeconomyasmeasuredy
theBalassadandexis moderate.
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Informatics and Its Impact on Financial
Inclusion

Dorina Olldashi

European University of Tiran&aculty of Legal, Political and International
RelationsSciences
dolldashi@uet.edu.ablidashi.dorina@gmail.com

Abstract Financial inclusion, the process of ensuring that individuals and businesses have
access to usefudnd affordable financial products and services, has been significantly
influenced by advancements in informatics. This paper explores the role of informatics in
enhancing financial inclusion, focusing on digital banking, big data, blockchain technology,
artificial intelligence (Al), cloud computing, and cybersecurity. It also examines the
challenges associated with technological advancements andstsggéential strategies to
further leverage informatics for inclusive financial growth.

1 Introduction

Financial inclusion is a key driver of economic growth and poverty reduction.
However, traditional financial institutions often fail to reach marginalized
populations due to geographical, economic, and infrastructural barriers.
Informatics, which encompass the use of information systems, computing, and
data analytics, is revolutionizing financial access by providing innovative solutions
that overcome these barriers. The significance of financial inclusion extends beyond
individual financial stability; ithas broader economic implications. Countries with
higher levels of financial inclusion experience greater economic development,
reduced income inequality, and enhanced financial resilience among underserved
populations. However, achieving financial inclusion on a global scale requires the
integration of technologgriven solutions, as traditional banking models alone
cannot meet the diverse needs of unbanked and underbanked communities. A key
factor in finandal exclusion is the lack of formal banking infrastructure in rural and
low-income areas. Traditional banks often hesitate to operate in these areas due to
high costs and low profit margins. This is where informatics plays a transformative
roled by enabling diital financial services that eliminate the need for physical bank
branches, reducing operational costs, and increasing accessibility. Moreover,
informatics empowers financial service providers to create personalized banking
solutions using data analytiasd artificial intelligence. These technologies enable
banks, fintech companies, and microfinance institutions to assess creditworthiness
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without relying on traditional credit histories, allowing individuals and small
businesses to access loans and financial services they were previously excluded
from. Additionally, blockchairbased financial systems provide secure, transparent,
and decentilized alternatives to traditional banking, fostering trust and financial
independence. This paper explores the various dimensions of informatics that drive
financial inclusion, analyzing their impact, challenges, and future potential. By
examining key teamologies such as mobile banking, big data analytics, blockchain,
artificial intelligence, and cloud computing, we aim to understand how informatics
can bridge the financial gap and create a more inclusive global economy.

2 Methodology

This study employs a qualitative research approach, incorporating a comprehensive
review of existing literature, case studies, and technological assessments to evaluate
the role of informatics in financial inclusion. The methodology consists of the
following steps:

1 Literature Review: A thorough examination of academic articles, reports
from financial institutions, and policy papers related to financial inclusion
and informatics. Sources include publications from the World Bank, IMF,
fintech research institutions, and peeviewed jounals.

I Case Studies:Analysis of successful implementations of informatics
driven financial inclusion initiatives, such as mobile banking platforms,
Al-based credit scoring systems, and blockclesiabled financial
services.

1 Comparative Analysis: A comparison of financial inclusion levels across
different regions, assessing the impact of various technological
interventions.

I Challenges and Limitations Assessmentdentifying barriers to digital
financial services, including regulatory challenges, cybersecurity risks,
and digital literacy gaps.

1 Recommendations DevelopmentFormulating strategies to maximize
the impact of informatics on financial inclusion based on empirical
findings and expert opinions.

This methodology ensures a comprehensive understanding of how informatics
contributes to financial inclusion and provides insights into future technological
advancements and policy frameworks needed to enhance accessibility to financial
services.
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3 Role of Informatics in Financial Inclusion

3.1 Digital Banking and Mobile Payments

The rise of digital banking and mobile payment platforms has facilitated financial
access for millions worldwide. Mobile banking apps and digital wallets, such as M
Pesa, PayPal, and Alipay, allow users to perform transactions without requiring
physical bak branches. This development is particularly impactful in remote and
rural areas where banking infrastructure is limited.

3.2 Big Data and Alternative Credit Scoring

Traditional credit scoring methods often exclude individuals without formal
banking histories. Informatics enables alternative credit assessment through big data
analytics, which considers digital footprints such as mobile phone usage, online
transactions,and utility bill payments. This approach helps extend credit to
underserved populations, thereby promoting financial inclusion.

3.3 Blockchain and Cryptocurrencies

Blockchain technology enhances financial inclusion by providing a secure and

transparent method for conducting transactions. Decentralized financial systems,
including cryptocurrencies, enable individuals without access to traditional banking

to participae in the global financial ecosystem. Smart contracts further streamline

financial services by automating transactions with minimal intermediaries.

3.4 Atrtificial Intelligence and Chatbots

Al-powered solutions, such as chatbots and -abasors, enhance financial
literacy and customer support. These tools help individuals make informed financial
decisions, access tailored financial products, and detect fraudriveh risk
assessment alsmproves the efficiency of microfinance and loan disbursement
processes.

3.5 Cloud Computing and Fintech Platforms

Cloud-based financial services reduce operational costs, enabling banks and fintech
companies to offer affordable banking solutions. Fintech platforms provide-micro
lending and peeto-peer (P2P) lending services, which are essential for small
businessesral individuals lacking traditional financial support.
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3.6 Cybersecurity and Digital Identity

The integration of biometric authentication, encryption, and blockebased
identity verification enhances security and trust in digital financial services. Secure
digital identities enable individuals to access banking services safely, reducing the
risk of fraud and identity theft.

4 Challenges and Limitations

Despite the significant benefits, several challenges hinder the full potential of
informatics in financial inclusion:

9 Digital Literacy Gaps: Many underserved populations lack the
necessary skills to use digital financial services effectively.

1 Cybersecurity Risks: Increasing digital transactions expose users to
cyber threats such as phishing, hacking, and fraud.

1 Regulatory Barriers: The evolving nature of financial technology
requires adaptive regulatory frameworks to ensure consumer protection
and system stability.

1 Infrastructure Constraints: In many developing regions, limited
internet connectivity and power supply hinder access to digital financial
services.

5 Future Prospects and Recommendations

To maximize the impact of informatics on financial inclusion, the following
strategies should be considered:

1 Enhanced Digital Education: Governments and financial institutions
should invest in digital literacy programs to empower users.

1 Robust Cybersecurity MeasuresStrengthening cybersecurity
frameworks will enhance trust in digital financial services.

1 Regulatory Innovations: Policymakers should create flexible and
adaptive regulations to support fintech innovation while ensuring
consumer protection.

1 Infrastructure Development: Expanding internet access and mobile
networks in remote areas will facilitate broader financial inclusion.
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Conclusion

Informatics has revolutionized financial inclusion by leveraging technology to
provide accessible, affordable, and secure financial services. While challenges
persist, continued advancements in digital banking, Al, blockchain, and cloud
computing hold greapromise for bridging the financial gap. By addressing the
existing limitations through education, regulation, and infrastructure development,
informatics can play a crucial role in achieving global financial inclusion.
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Security awarenessf Generation Z among
university students

Klaudia Csercsa
Obuda University, Budapest, Hungacgercsa.klaudia@phd.uabuda.hu

Abstract The research focuses on the cybersecurity awareness of Generation Z. This
generation was born into the digital age, and the use of smart devices has been an integral
part of their everyday lives since they were infants. How capable are they of making
consdous decisions to properly protect their digital data? Are they aware of basic
cybersecurity methods? Do they apply them? What is their level of digital security
awareness? | did quantitative-search for this. The research focuses on the atig 2
hypotheses:H1: Generation Z mdrmars are not sufficiently cautious in terms of
cybersecurity H2: Generation Z members do not receive adequate and relevant education on
the topic of cybersecurity. Based on thespenses of the students involvedhie tesearch,

we consider both hypotheses to be accepted. We recommend that Generation Z be educated
on cybersecurity within an institutionalized framework, integrated into the curriculum, so
that they pay more attention to protecting their data and livartbnline lives more
responsibly

Keywords: Generation Z, cybersecurity, cyber protection

1 Introduction

The research examined the cybersecurity awareness of universitgrdtu The

focus was on members of Generation Z, as a significant proportion of university
students belong to this generation, and this is the first generation that has grown up
in the digtal age, and not only encountered the phenomenon of the online space that
permeates their entire lives at a later stage in their lives.

The primary hypothesis of the research is that members of Generation Z are not
sufficiently cautious in terms of cybersecurity. To support this assumption, |
conducted a quantitative survey among university students. Participation in the
research was voltary and anonymous, using a snowball sampling method. The
second hypothesis is that members of Generation Z do not receive adequate and
relevant educdéion on the topic of cybersecurity.
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In the first part of the study, | clarify the emerging concepts through a critical
analysis of relevant literature sources, followed by a pregemtaof my primary
research.

2 GenerationZ

Different researchers categorize the members of each generation based on different

years. It is not possible to draw a specific line in the years to sharply separate the

main characteristics that are more chamaistic of different generations. In my

resarch, | consider the defition of one of the most significant Hungarian

generation researcher s, clinical psychol ogi st
comparison, i.e. those born between 1995 and 2009. They are preceded by

Generation Y and followed by Geration Alpha. [1]

In the 21st century, the technological revolution permeates our-dagrives. The

use of digital devices has become indispensable, and this is true not only for
members of Generation Z, but for the vastjority of people. Modern technology

is presentn education, the labor market, recreation, and all areas of our lives, and
it even permeates our daily activities to an extent and depth never seen before. The
ex-plosive development of information and communication technologies is a
revolutionary changthat we have not yet reached the end of. [2]

Today, we include fast, efficient, flexible and complex problem-galy as well as
excellent communication skills, effective information management and the ability
to work in groups as basic expectations. [3]

Today's young people have a much broader range of interests than previous
generations. This is thanks to the widespread, easily adilessinline world. The
number of stimuli they encounter on a daily basis is increasing exponentially
compared to previougjenerations. Such a turbulent pace of technological
development has also had a significant impact on communication relationships [19].

AWhile in the lives of previ-guishablegemlner ati ons t he
and online identity, for todayb6s young people
that for them offline and online existence are completely intertwined. For the young

gereration, these two are inseparable, and technology is only a means of expressing

identity. [4]

The members of Generation Z were born into this world. They are the first global
generation who listen to the same music, watch the same movies, have the same
fastfood selection, and follow the same faeh regardless of their geographical
birth. The useof digital devices is selévident to them, and the phone is not only

an accessory to their lives, but an integral part of them. They also experience their
free time, social life, studies, and work on the airwaves. [1]
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The attitudes and expectations of Generation Z are also completely different from
those of previous generations. Their approach andtimeighip to learning and
work are completely different. They need to be motivated and valued differently
than membersfgrevious genergions. [5]

When Generation Z members face a problem or have a question, they expect an
immediate answer. Patience and waiting for a complete, authentic answer are not
their virtues. They take out their smart degiand search for the solution. Previous
generationgonsidered their teachers to be the main source of their knowledge. [6]

2.1 What platforms do Generation Z prefer?

Facebook was used and known specifically by young people, and then its use spread
more and more widely among the older gerteras. During a transitional period,
young people slowly "erased out" from the camp of Facebook users or only left their
profilesas an altenative option (perhaps to reassure their parents), but they slowly
moved their daily activities to Twitter, which is now called X, testagram and

later to TikTok, YouTube, and Snapchat. Using Flagek is no longer fashionable
among young paple. However, all the other platforms mentioned above are readily
used every day.

3 Cybersecurity

Cybersecurity means the cont-iticaljlegals and pl anned
economic, educational, awareneassing and technical tools that can be used to

manage ri sks arising in cyberspace. 0 Thi s was
Brigadier General D . L8§svz8lccs,Koa wuniversity professor at
Military Science and Defence Officer Training and a cyber defense observer at the

Hungarian Defence Forces Command, at a lecture at the Ludovika Freestsity

on Tuesday evening, 09.03.2027] [

The concept of cybersecurity does not only concern the private and corporate
sectors. A country can also be exposed to a serious threat in cyberspace, i.e. the
online world. In the 21st century, we no longer view aggression between countries
in a purely plsical sense.

Hungary considers cyber capabilities that threaten physical security or are capable
of causing significant material damage as weapons, and their use as armed
aggression, to which a response in the physical space is also possible (New National
Security Streegy, 2020).
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In United Dreams, a cyber general was appointed as early as 2008. They also
declared that they might respond to a serious cyberattack with conventional
missiles. [8]

An excellent example is the series of regular and very massive-aitbeks that

hit Estonia, in April and May 2007. This incident drew attention to the importance
of global cooperation from a cyber defense perspective. NATO declared cyberspace
an operatinal area in 2016, and the European Union also defined a number of tasks
in this area for joint action between member states, effective informaticimagrge,

and the protection of critical infrastructures. [9]

During the coronavirus pandemic, the digitalization of the economy and society has
increased drastically all over the world. Many aetigs could only be carried out
digitally due to the quarantines that have appeared everywhere globally.
Digitalization is changing our world. The effects of the rapid technological
development of the fourth ddustrial revolution pose enormous challenges to
society and political decisiemakers. [10] This transformation was particularly
visible in higher education, wherestitutions and students had to rapidly adapt to
online platforms and remote digital tools [17].

Remote IT solutions have become a collective and mass phenomenon in our world.
From one day to the next, ordinary people have been forced to study online, work
online, and shop online. The crisis has highlighted the seriousness of the (potential)
dangers psed by cyberattacks.

The perpetrators of the attacks no longer posed an increased threat only to large
companies, but mass threats affecting citizens have also become increasingly
widespread. JeaBaptiste Demaison, Chair of the Management Board of the
European Union Agency foCybersecurity (ENISA), drew attention to the
seriousness of the escalating situation and urged member states to identify new
challenges and adress them as soon as possible. [11]

More sophisticated and dangerous forms of attack appear every day, and their target
may not only be large companies. Small and meeiimed companies, state
institutions, critical infrastructure operators, or ordinary citizens may also fall
victim.

Successful cyberattacks can result in the disclosure of businesstsepersonal

and valuable information, or irreplaceable data about operations, and in addition to
significant financial damage, significant loss of prestige can also be expected.
Therebre, it is now very irportant, one might say essential, to pay due attention
to comprehersive and regular cybersecurity. [12]

Taking all these factors into account, it is necessary to create an open and secure

online existence. This requires strong anetasdate cybersecurity measures to

ensure that citi ze#abdédvicesamdgarvicdsyemamindactt r ust i n di
In Hungary, the Regulated Awvities Supervisory Authority performs its official

duties of certifying the cybersecurity of digital products based on EU Regulation
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2019/881. The purpose of the certification activity is to guarantee compliance with
the constantly evolving requirements of cyberseturin the case of info
communication devices and services that can be purchased and used by citizens and
businesses.

"The National Cybersecurity Strategy has defined as an important task that

Hungary, through its specialized institutions, cooperation with civil, economic and

scientific actors, supports activities aimed at and raising awareness of the safe use

of cyberspae, as well as inititives promoting practical cybersecurity knowledge,

paying special attention to raising awareness among individual users and small and

mediumsized enterprises. Taking all this into account, one of the key goals of the

SZTFH is for Humarian citizens to use digital services safely, to know and

consciously apply the procedures that will enable them to avoid or reduce the

harmful effects of cyber threat§"emphas i zed Dr . Bal 8zs Bencsi k, Dir
Cybersecurity Certification at SZTFIHL3]

To promote cybersecurity awareness among ordinary citizens, the SZTFH has

|l aunched a podcast series called AMinden Kiber
trends and threats are shared with the audience in plain language. The podcast aims

to raise publicawareness of the importance of cybersecurity and provide useful

advice. [14]

3.1 Why is cybersecurity so important for ordinary citizens?

It is important to clarify from what perspective a cyberattack cdrdfthe target

group of Generation Z. An incident in cyberspace can cause any size problem, from

a minor annoyance to the realization of a serious financial loss. As | explained
earlier, this generation lives its social life primarily in the digital space. An attack

on a social platform that shares personal data can have serious social consequences:
embarrassment, exclusion, depression, and in the most severe cases even suicide
[18].

Even an attack on our reputation can cause very serious damage. The next level is
where our data is abused. With ransomware, attackers achieve that we cannot access
our personal data stored on our epater. Perhaps the most complex form of attack

is whensevere reputéion loss is combined with financial loss. After logging into

a banking application on a public computer or using an improper password, we can
also suffer serious financial losses.

The range of crimes is wide, but prevention and protection largely depend on the
users. Properly managed and applied password ptiotgc two-factor
authentication, keeping updates up to date, and-k&epur passwords secret all
contribute to not becomg the next vigim of a cyberattack. There are young
people who have invested theands of hours of their lives in an online game. If

we consider the smallest incident to be hacking the game and not being able to log
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in to their own user profile, it can cause enough pain and annoyance. If untrue and
malicious images of a young person are uploaded teowarsocial platforms, they

can suffer very serious, even lifelong, ggylogical abuse and even lose their
friends.

4  Risk analysison digital platforms usedby
GenerationZ

| conducted my quantitative research using a questionnaire survey. A total of 171
responses were evaluable. | used a snowball sampling technique online. My sample
is not representative.

First, | assessed which platforms are the most popular among Gemeratoday.
Respondents could select multiple options, according to their habits.

As expected, the most popular online platforms are the following: Instagram is the
most popular, which is used regularly by 88%;ltaled by YouTube 86%, and
then in 3rd place on the podium is Tilok, which represents 82% of respondents.
TikTok (as expeted) is more popular than Facebook.

My next study was about cybersecurity awareness. | was looking for an answer to
the question of how often respondents change their passwords in general.

It is sad to see that 25% of the respondents have never changed their password,
while 45% last changed it more than 6 months ago. In total, 4% change their
password every month and the same numberspoadents change their password
approximately every thonths. This generation was born into online life. They use
their smart devices ahost every hour, their smartphones are constantly logged in
on all passworgbrotected platforms, perhaps with the exception of online banking,
yet their user awareness falhort of the desired level. This question also clearly
illustrates that more needs to be taught about cyberattacks and cybersecurity and
greater emphasis needs to be placed on it during everyday life.

Finally, | closed the questionnaire with an open question, whespaiedents had
the opportunity to share their personal experiences and opinions. Completing the
guestion was not mandatory.

The vast majority of the responses (approximately 80%) were that cybersecurity is
a very important and undemphasized topic these days. More education and
information should be shared on this topic and young people should be made more
aware of this topicA particularly interesting segment of the responses is that so
many people are aware that they have shortcomings in the field of cybersecurity,
but they no longer devote their free time to looking into it or gettirfprimation

on the issue themselvékhis is also a typical characteristic of this generation. They
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like to get answers ready (instantly). They don't spend time on what they don't shove
under their noses, even if they know that they have shortcomings in such an
important and even lifeefining thing.

There was also a surprising answer to this question, which | would like to quote

verbatim. The answer was: fAThe generation befor
the data entrusted to them. o This answer <coul d

which are notlosely related to the topic of our research, so | will not go into it, but
| found it worth mentioning

3.1 Tips for higher cybersecurity protection basedon my

secondaryresearch

A l't is important to perform regular backups.

A Managing our passwords is of paramount i mp
separate passwords for each i mportant pl atf
mi xed composition, but it i's more important
needs to be quant ihfoiud dd, bien attod aeya'ss war lcch airte
|l ong, but in important places it is better

A Where we have the opportuni tsyt,epwe should u
identification.

A We should avoid opening suspicious

email s o

receive an emai l from a friend with an unus
a | ink, we should not g loiranke donn hteh es elnidrek unt
of the suspicioals eaxasmmlge . i A tly@icase of f
bill s.

A We shoul d use-mantwiawier wosn @orud alretvii ces . The wus
programs should be essenti al

A When wusing external data carriers e.g. We
devi ce, |l et'"s check it with our machine to

A 1f you are not using Bluetoot h, turn it of

Bl uetooth devices.

A Keep your cybersecurity knowledge up to dat
and get informed regularly to protect your
resources and even seek professional help.

A Avoid using pHEblnetwondkbéreécWibsesnbl e. Commu
or file sharing may not be secure.

A 1'f you are a victim of a cyberattack, it
potenti al victims and service providers as
possi bl e [ 16]
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Summary

In my research, | sought to answer the question of how much-leesnof
Generation Z make conscious decisions regarding their -cdwerrity protection.

My secondary research was followed by primary research, where | applied a
guantitative method using augstionnaire and a snowball sampling procedure,
focusing on the responses of Generation Z. After data cleaning, | found a total of
171 completed responses that could be evaluated. As a result of my research, it can
be said that from the perspective of rislalysis, Generation Z, based on their user
habits, can participate in various digital platforms with a fiigk factor. They do

not make conscious decisions in order to protect their data, they do not come across
preparatory materials on cybersecurégd they do not deal with cybersecurity to a
satisfactory level. Based on this, | consider the two hypotheses set out in the re
search, namely: members of Generation Z are not sufficiently cautious in terms of
cybersecurity, and members of Generation Adoreceive adequate and relevant
education on the topic of cybersecurity, to be confirmed and accepted.

My suggestion is that ordinary users should meet on many more communication
platforms regarding cybersecurity and protection. The importance of the security of
our digital data should be better prorsast by more educational videos,
advertisements, podcagis influencers, and it should also be integrated into the
National Core Curricdum. This research focused on Generation Z, who are
currently the most active online generation, and | believe that even among them |
discovered major shortcomings in thigaed. Previous generations, who were not
born into the digital age but had to learn about anrglgphe excitement of being
online as adults, could probably discover even greater shortcomings. This could be
the subject of another+search, but in any casthe stakes and potential sources of
danger cannot be ignored.
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Abstract Sustainable tourism (ST) is increasingly recognized as vital for theténg
development of destinations, with shared responsibility among all tourism actors.
Responsible tourism practices (RTP) are the practical expressions of this vision, enabling
the implementation of ST principles. While the importance of RTP is well acknowledged,
there remains a notable gap in the academic literature regarding how different tourism
actors perceive these practices.

This study aims to provide a comprehensive and focused literature review of empirical
studies published between 2020 and 2024, examining the perceptions of various tourism
actors toward RTP. The primary objectives are to assess tourism actors attitietesy id
gaps in the current research, and derivate a future research agenda. The Scopus database
was utilized to extract relevant empirical studies, with clearly defined inclusion criteria and
a rigorous evaluation process ensuring the relevance and qudlihe selected literature.
Findings reveal that tourists view RTP as enhancing travel authenticity, ethical engagement,
and enjoyment, contributing to repeat visitation and responsible behavior. Tourism
businesses, particularly smaller firms, demonstrate uneven awareness of RTéehow
many recognize the benefits of RTP for competitiveness, employebeing|l and
community relations. Communities increasingly appreciate RTP, associating them with
improved quality of life and sustainability, with perceptions shaped by the inclasvand
authenticity of implementation. Notably, there is a lack of empirical research on government
perspectives regarding RTP.

This review contributes to bridging knowledge gaps in RT research. It supports future
academic inquiries and informs policymakers and tourism practitioners in designing more
effective, inclusive, and strategic approaches to promoting responsible touridm an
achieving sustainable development goals.
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1 Introduction

Tourism, as one of the fastest growindustryglobally, presents high potential to
contribute to the sustainable developmentoafrism destinations, but also faces
many challengebecause ofits complex and dynamic nature [Lh this context,

the development of sustainable touri€eTD) has become a necessitfythe time

to manage and balance thecialeconomicand environmental impacts of tourism.
Working for ST requires taking responsibility to promote tourism development fo
the better [2]. Tie practice that improves ST development constitutes responsible
tourism (RT), while ST constitutes the aspirational strategy around which
responsible tourism practices (RTP) are built [&]. RT is a modern approach that
aims to promote the developmerit ®T. For this reason, RT is accepted as the
cornerstone of ensuring that tourism develops sustainably by minimizing potential
negative impacts and maximizing its economic, saecitbural and environmental
benefitsin a place that appeals to tourism

Research broadly recognizes that all tourism actors should take responsibility for
implementing ST [R [4], [5], [8], [9]. Tourism actes, individually and collectively,

are responsible for the way tourism operates in a country, for its positive and
negative impactsSpecifically, RT shows how tourism aat® need to take
responsibility and take action to make tourism more sustainable. This is a very
importantchallenge for tourism aate who organize and sell tourism experiences,
as well as for those wh@nsume them, given the vital role they playnirensuring

that tourism activities contribute to the development of successful tourism today
and in the future.

In recent years, theecessity of RT has increased ghgaespecially due to the
escalation of global challenges such as overpopulation, geopolitical conflicts,
climate change, and global health cri$égse developments have exposed the
structural weaknesses of the tourism sector and have prompted the need for more
comprehensive and responsible approaches to destination management [B], [10].

a wald with such global challengesd where travel and exploratiohthe tourist

place are becoming increagity accessible, the responsibility to preserve and
carefully manageenvironmental and cultural resources becomes even more
important.By the way, RT plays an important role in providing an operational
framework that translates strategic policies into actions for sustainable resource
management [11]. Now, ST as an aspirational strategy and RT as a practical tool for
its successful implenmeation represent two major challenges faeientific
researchers and tourisactas regarding policies, actions, and autes for STD.

The Cape Town Declaration emphasizes the need for tourism stakeholders to take
responsibility in making destinations
for people to visito [ 2] (p-. 3) . Thi
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improving local livelihoods and safeguarding the environments where tourism takes
place while benefiting tourism businessesin doing so, RT contributes to
positioning tourism as a vital force for both communities and the environment, and
as a key force in achieving the United Nations Suatd@Development Goals for
2030 127 , [13]. The growing recognition
development has spurred increased academic interB3tR@ms a means to ensure
tourism remains a driverf positive change [7].

RT is an approach still in developmelmt.parallel with the academic discussion on
sustainability and its RT mechanism, the tourism industry has used Corporate Social
Responsibility (CSR) to address responsib#itghe busiass levelwhile in recent

years Destination Social Responsibility (DSR) has been introduced as another
complementary mechanism to RT, transferring the rationale of CSR toutist
destination level [10]. The support and implementation of CSR at both the
individual and business ardkstination levels depends orethttitude of tourism
actas towards them, as it is tourismators who camake changes to make tourism
better.But, the different interests anohpactsthat tourismactas have influence

their perceptions and attitudes towards RT engagemEnmis requiresthe
orientation of the tourismactas on the impacts dRT, so that RT practices can
make sustainable tourism development strategies more effective. For this, it is
essential to understand the perceptions and attitudesrigm actes, as they play

a critical role in transforming policies into concrete actions and in orienting the
industry towards sustainability [9], [12]. Thespondiility of tourism actas can
significantly influence the success of RT initiatives and how they are translated into
practice [12].

Although the importance of RT and the importance of stakeholders is widely
acknowledged, the scientific literature still has gaps in systematic reviews analyzing
the perceptions and attitudes of these stakeholders towards RTP in recent years [10],

[7].

Therefore, this study aims to provide a literature review of empirical studies focused
on the perceptionsf different tourism acte towards RTP, which have been
published between 2020 and 20Z4e primary objectives are to assess tourism
actors attitudes, identify gaps in the current research, and derivate a future research
agenda.

2 RT and the importance of understanding tourism
actors' perceptions

RT is a multidimensional concept, the meaning of which varies depending on the
perceptions of the tourism actors involveldrom the perspective of tourists, RT
embodies a lifestyle and set of values that promote cultural and biological diversity,
encourage responsible behavior within host communities, and support
environmental preservatidi3]. This sense of responsibility is reflected not only
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in the decisiommaking process prior to travel but also in the actions and choices
made during the journey and stay atdlestinationFrom the perspective of tourism
stakeholders, R€ntails the provision of enhanced and meaningful experiences for
tourist visitors, increased commercial opportunitiesdorism businesses, and the
generation of soci@conomic benefitfor local communities. At the same time, it
involves the implementation of strategies that ensure more effective and sustainable
managemenof environmental resources [[LArhese complementary perspectives
highlight the interdependence between demand and sajgl@yesponsibilities in
achieving the broader goals of sustainable tourism developAgobtmplementary
mechanisms for the overall Riims through ethical influences and value creation,
Corporate Social Responsibility (CSR) and Destination Social Responsibility
(DSR) are usedCorporate Social Responsibility (CSR) in tourism refers to the
voluntary commitment of tourism businessesatit in a way that contributes to
social, environmental and economic wle#ling while bringing benefits to the
bushess itself15]. DSR extends the principles of CSR to the destination level,
participating in the coordination of stakeholders to promote sustainable and
communityfocused tourisnj16]. CSR and DSR support RTP by fostering trust,
enhancing the destination image and fostering the creation of environmental and
social. Their effectiveness depends largely on perceived authenticity and
compatibility with the values of the local community.

Understanding the perceptions of tourismtas is critical for the effective
implementation of RT, as tourism systems are shaped by the values, beliefs and
interpretations of the stakeholders invoh&d]. According to stakeholder theory,

each tourism actor has unique interests and power, and sustainable tourism
outcomes depend on how well these perspectives are understood and integrated
[18]. When perceptions are ignored, stakeholder misalignment can lead to conflict,
disengagement or token participatiorundermining the legitimacy and
sustainability of RT initiative§19].

From a social exchange theory perspective, perceptidhgence how tourism
actas assess thrmmpromiseéoetween the costs and benefits of participating in RT.

If tourism actos perceiveRTP as unfair or ineffective, their support for these
practices decreases, regardless of the objective benefitsTHi]highlights that
perception- not just actual outcomes determines behavioral commitment.
Similarly, the theory of planned behavior posits that attitudes, subjective norms, and
perceived behavioral ctrol predict action§20]. Therefore, positive perceptions of
RTP increase the likelihood of sustainable behavior across all stakeholder groups.

Furthermore, institutional theory posits that public organizations and institutions are
not only driven by efficiency or profitability, but also by the need to gain legitimacy
within their institutional environmenfl7]. This environment includes formal
regulations, cultural values, social norms, and expectations from stakeholders.
According to this theory, tourism actors, such as businesses and government
agencies, are more likely to adopt RTP not only because theyfactivef, but

because theyarepeic¢k ed as the Arightd or fiacceptabl eod

social contexf18].
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When RTPring into the linewith what tourism actors perceive as institutional
legitimacy’ it means in line with legal standardgrevailing norms, or cultural
narratives- they become more broadly accepted and widespread throughout the
tourism system. For example, if environmental protection is widely valued in a
society, businesses that adopt green practices are more likely grdegvpd as
truthful, socially responsible, and reliabl®©n the other hand, if tourism
stakeholders perceive RTP as inagiate to local norms, too costly, or lacking
public or government support, they are less likely to engage in such pracices

if the sustainabilit benefits are clear

3 Research methodology

This literature review is designed to analyze the perceptions of tourists and

stakeholders regarding RTP, based on research published from 2020 to 2024. This

literature review aims to provide a comprehensive and concise overview of current

studiesontous m act orsdé6 perceptions of RTP to identif
towards RTP, and by identification of the research gaps to provide an agenda for

future research.

3.1 Search and Selection of Articles

For this |literature review, relevant empirical
perceptions of RTP were taken exclusively from the Scopus database. Reliance on

this database is justified for numerous scientific and methodological reasons. First,

Scqus is one of the largest and most recognized international sources for scientific

publications, providing access to peeviewed, highimpact indexed journals,

which guarantees the scientific quality and thematic relevance of the selected

articles[21], [22]. Second, due to its interdisciplinary nature, Scopus covers a wide

range of fields directly related to RZ3]. Third, the exclusive use of this base helps

to standardize the methodological review, ensuring verified sources and avoiding

nonscientific or unapproved literature by the international academic community

[24]. The selection of articles was guided byacleriteria such as the inclusion of

only articles that directly address the topic o
of RTP, inclding only peereviewed publications to ensure the reliability and

scientific validity of the data [25]. Only articles published in English were selected

to ensure clarity and accessibility at an international level, as well as articles

published in the péod 202G 2024, with the aim of reflecting the latest

developments in this field, at a time when tourism is facing new global challenges

such as the COVIE9 pandemic, climate change and economic pressures. The

newly published articles rely on more recentl reliable data, helping to understand

the new attitudes and expectations of tourists and stakeholders. Furthermore, this
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review provides a valuable basis for policymakers and professionals to develop
more effective and ufp-date strategies in promoting sustainable tourism.

3.2 Keywords and Search Strategy

To identify the most relevant articles for this review, a detailed search strategy was
developed in the Scopus database, relying on a set of keywords directly related to
the topic of tourism actorsd perceptions of RT

termsfir esponsi bl e tourismo, to find studies that
practices and their iimpacts, Aitourist percepti
how tourists perceive responsible tourism, fAsta
stakeholdersrgage with and understand the development of responsible tourism,

and fAresponsible tourism practiceso, to includ
which these practices influence the perceptions and attitudes of tourists and

stakeholders. Duringthe seagghr ocess, Bool ean operators AANDO a

used to combine terms strategically, expanding or limiting the results depending on
thematic relevance and research objectives.

3.3 Atrticle Quality Assessment

Once candidate articles were identified through searches of the Scopus database, a
rigorous evaluation process was implemented to ensure that each article met the
established criteria for inclusion in the systematic review. First, the abstracts and
conclusons of the articles were carefully read to determine thematic relevance and
to identify key findings rel evant to tourism
recommended by [26]. Next, a detailed assessment of the methodology of each
study was conducted, anaiyg the research design, instruments used, and data
reliability, in accordance with the methodological guidelines of Booth, Sutton, and
Papaioannou [27] , to ensure the quality and scientific rigor of the analysis. The
evaluation also included an examioatiof the thematic relevance and scientific
contribution of each article in relation to the object of the study, in accordance with
the approach proposed by Tranfield, Denyer and S@@tfor systematic reviews

in social and management research. Thadu&tion process ensured the selection

of the most valuable and reliable literature for the analysis of the perceptions of
different tourism actors regarding RT.

3.4 Analysis and Synthesis of Findings

The articles included in this review were analyzed with the aim of extracting the
main findings and identifying common themes and patterns that run through the
literature on the perceptions of tourists and stakeholders regarding RTP. The
analytical proceswas carried out through thematic coding, where the data extracted
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from each study were categorized into relevant themes to facilitate the organization
and interpretation of the information, according to the methodological guidelines of
Braun and Clarke [29]. In addition, a narrative synthesis was applied to describe the
findings across studies in a structured manner, focusing on conceptual connections
between them, existing gaps in the literature, and identifying areas requiring further
research [30]. This combined methodological approach provides-@epith and
reliable analysis, helping to build a clear and comprehensive picture of current
knowledge in the field of RT.

4 Analysis and research findings

The base of articles that met the established criteria for inclusion in the systematic
review consisted of 38 empirical studies related to the study of tourism actors'
perceptions of RTP. Of these, 15 articles conducted the study from the perspective
of tourists, 11 articles from the perspective of the local community and 12 articles
from the perspective of tourism businesses, while from the perspective of
government bodies related to tourism, no scientific paper resulted that studied their
perceptions of R.

41 Touristsd Perceptions on Responsi bl e

Tourists6 awareness and perceptions on RTP have
uneven with a predominant focus on environmental aspects while social and

economic dimensions are less underst@®d]] , [32]. For example fewer than half

of tourists familiar with RTP could identify practices beyond environmental

conservatiorf31] and demographic factors such as age influence awareness with

younger generations showing higher interest but still lacking detailed knowledge

[33],

Generally tourists hold positive attitudes toward RTP especially when practices are
perceived as authentic and aligned with personal values contributing to enhanced
travel atisfaction and authenticity [34]35]. Destinations genuinely embracing
RTP tend to receive higher evaluations and repeat {8&}s Emotional responses

such as awe and social learning from local role models further encourage pro
environmental behavior among tourig3$], [37].

Authenticity is critical as superficial or markethdgiven RTP initiatives lead to
skepticism reducing trust and behavioral intentif88&. Similarly tourists favor
DSRinitiatives perceived as altruistic which increase trust, commitment, revisit
intentions, and prenvironmental behaviors especially when combined with high
service qualityf38] - [40].
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CSR by tourism businesses also positively shapes tourist satisfaction, trust, loyalty,
and green consumer behavior when seen as sincere and comarignitgd[41] -

[43]. During crises like COVIBL9 CSR helped reduce tourist uncertainty and foster
revisit intentiong44] but perceived inauthentic CSR diminishes credibility and its
effects[45].

Overall tourists perceive RTP as enhancing travel satisfaction, authenticity, and

ethical fulfillment, promoting repeat visitation, responsible behavior, trust, and

positive destination imag@4] [35], [41], [42]. These impacts depend strongly

on the perceived authenticity, consistency, and ethical motivation behind RTP
initiatives whi ch shape touristséo emotional
sustainability valuep41], [43)].

42 Tourism businessesd Perceptions on R
Practices

Tourism businesses play a central role in applying RTP to achieve sustainability.
Research shows that CSR is the primary framework through which businesses
integrate RT into their operations by addressing economic, social, and
environmentatoncerng46] . However, awareness and understanding of CSR and
RTP vary significantly, particularly among small and medsized enterprises
(SMEs). For example, small hotel owreanagers in London often perceive CSR

as optional and costly, largely due to limited khedge and insufficient
government support, which contributes to viewing sustainability and operational
efficiency as unrelated47]. Similarly, marine tourism businesses in Tenerife
recognize CSR as a means to improve competitiveness, strengthen community ties,
and protect | ocal ecosystems, refl ecting posit
environmental and social impad#s].

Employeefocused CSR practices are seen as essential in the hospitality sector,

where staff are vital assets and turnover rates are high. Studies demonstrate that

CSR initiatives i mprove empl oyeesd qguality of
environments, incesing engagement, reducing turnover intentions, and boosting

job satisfaction, with stronger effects in hotels with more developed CSR programs

[49]. Moreover, responsible humanesource managemenpractices foster

organizational commitment and intrinsiotivation, leading employees to support

sustainability efforts and adopt pemvironmental behaviofs0], [51].

Perceptions of responsible marketing also highlight the importance of authentic and
ethical communication in promoting destinations. For instance, responsible visual

representation of Sri Lankads tourist sites h
encouragesresponsible behavior, preserves heritage, and delivers economic
benefits, emphasizing tourism bu®j.nessesd role

In developing economies, responsible tourism is positively perceived by local
entrepreneurs as a tool for economic empowerment and social recognition when
aligned with community values, such as in Kerala, |fisi&.
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Recent research highlights the critical role of CSR and Responsible Leadership
(RL) during crises like the COVIQ9 pandemic. RL, emphasizing ethics,
stakeholder engagement, and environmental orientation, is linked to better financial
and innovative perfonance, particularly in SMEs such as restaurfsi$ - [56].

Firms with strong CSR engagement before the pandemic showed greater financial
resilience, while CSR initiatives helped build stakeholder trust, which in turn
generated marketing, financial, and reputational advantages during th¢safjisis

[59]. Such trust fosters customer loyalty, investor confidence, government support,
and enhances employee morale, reinforcing the perception that CSR and RTP
provide longterm organizational benefits beyond crisis management.

I'n summary, tourism businessesdéd knowledge and
remain uneven, especially among smaller firms, but their perceptions of the positive

impacts of these practices on competitiveness, community relations, employee well

being, and crisisesilience are generally favorable. These findings underscore CSR

and RTP as strategic approaches that deliver economic, social, and environmental

value, integral to sustainable tourism business management today.

4.3 Community Perceptions on Responsible Tourism Practices

Local communities are increasingly recognized as key stakeholders in sustainable
tourism, and research indicates that their awareness of RTP and their perceived
impacts has grown significantly. Communities generally acknowledge the social,
economic, and efronmental benefits of RTP, often viewing it as a tool for

i mproving both destination sustainability and
Cameron Highlands, Rasdi et B80] - [63] found that local residents perceive a
strong link between RTP and dmation sustainability, particularly in
environmental dimensions. Community members expressed high environmental
awareness and a collective sense of responsibility for cultural and natural heritage
preservation. However, their 2023 study also revealat ghrceived benefits of

RTP do not always translate into direct QoL improvements, suggesting the
influence of broader contextual factors such as secanomic conditions.

Positive perceptions are echoed in other contexts. In Kumarakom, India, residents

reported that RTP contributed to community empowerment, infrastructure

development, and increased employment, while also fostering pride in cultural and

ecological conservain [63]. Similarly, Saraswat and Anf&4] found that in two

Indian destinations, RT initiatives enhanced both economic sustainability and
sustainable resource -be;@, supporting residentsé

Further studies affirm that RTP positively influences multiple dimensions of
community Q B3] .showe®& that | eeaonomic, social, cultural, and
environmental aspects of RTP all contribute to community empowerment,
cohesion, and preservation. Active participation in tourism planning emerged as a
key factor in aligning development with comnitynneeds. Sangkhaduang et al.
[66] also identified strong positive links between RT, destination sustainability, and
QoL, reinforcing the importance of integratiRJ P into local development plans.
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Mathew and Nimm{67] provided a more nuanced view, showing that each RTP
dimension is associated with specific aspects of communityheéllg: economic
responsibility enhances material wbbing, social responsibility improves
community relations, cultural responsibility fess emotional welbeing, and
environmental responsibility contributes to health and safety. These findings
emphasize the need for a comprehensive, adirttensional approach to RTP.

Emotional and psychological dimensions are increasingly addressed in recent
literature. Su et a[68] found that DSR initiatives foster emotional solidarity and
community satisfaction, which in turn strengthen local support for sustainable
tourism. Transparent communication and authentic community engagement were
identified as key drivers of these emotibbands. Similarly, Aytekin et a[69]
revealed that community perceptions of
benefits enh atectachments whick significantlypptedicts their
support for sustainable tourism development. Higher environmental awareness
among residents was associated with greater attachment and engagement,
suggesting that environmental education and awarenessagamaan strengthen
community commitment. Peng et fi0] emphasized the importance of perceived
legitimacy in DSR initiatives. Their study found that when RT and DSR efforts
align with community values and are seen as legitimate, they are more tkely t
foster environmentally responsible behaviors among residents.

In summary, communities are increasingly aware of RTP, DSR, and CSR, and
generally view them as beneficial for sustainability and QoL. Perceptions are
shaped by the authenticity, inclusiveness, and effectiveness of these practices. The
evidence underscordgle importance of transparent communication, community
participation, and environmental education in fostering local support for sustainable
tourism development that reflects community priorities and enhancegdong
resilience.

5 Recommendations for future research

Exploring the last five years of research on RT allows the identification of several
promising research avenues for the future. The future researchctan s 6
perceptions of RTP should adopt broader, more inclusive, and methodologically
diverse approaches to advance theoretical and practical understanding.

First, studies should expand geographically and culturally by incorporating cross
national and multsite research to capture diverse stakeholder perspectives,
particularly across different developmental and tourism cont§xt3, [63]
Comparative analyses among tourist segmerstisch as generational groups or
domestic versus international travelersan offer insights into differential RTP
attitudeq33]; [32].
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Second, despite the centrality of government agencies in tourism -padiking,

their perceptions and attitudes toward RTP remain markedly wadearched.
Future studies should prioritize this gap by examining how public sector actors
conceptualize and perationalize RTP principles in governance and regulatory
frameworks. Understanding government commitment, policy coherence, and
institutional challenges can clarify their role as enablers or barriers in the
implementation of responsible tourigs2], [68].

Third, longitudinal and mixednethods research is recommended to assess how
stakeholder perceptionsncluding those of communities, tourists, and businesses
- evolve over time in response to policy changes, environmental shifts, and
destination developnmé [37] , [67]. Such approaches can enhance depth and
contextual sensitivity, especially when examining psychosocial mediators like
cultural values, altruism, fear, or environmental commitnfig8, [69]

Fourth, further investigation is needed into the perceptions of SMEs, particularly in
underrepresented urban and coastal settings. As SMEs constitute a large portion of
the tourism supply chain but often lack CSR infrastructure, exploring their attitudes
and constraints related to RTP is cru¢&d] ,[47].

Fifth, researches should explore how employees within tourism organizations
perceive CSR and RTP, focusing on internal outcomes such as job satisfaction,
motivation, and commitment to sustainable practiged, [50]. Moreover, the
ethical framing of destination marketing particularly its impact on trust,
authenticity, and destination loyakyequires deeper ethical and empirical inquiry
[52].

Finally, future studies should adopt an inclusive lens, especially in exploring how
women and marginalized groups experience RTP initiatives. Research in
developing regions should examine both barriers to and enablers of empowerment
through responsible toism entrepreneurship3], [64].

6 Theoretical and practical implications

Theoretical implications:As a literature review, this paper provides theoretical
implications by synthesizing and critically evaluating existing research on the
perceptions of tourisractas- namely businesses, tourists and local communities

- regarding the impacts of RTP. Through this synthesis, the paper contributes to the
theoretical undetsandi ng of RTP, i d eperteptibng iamdg t ouri sm ac
presenting RTP as a multidimensional and stakehaldpendent construct, which

help in designing resealr frameworks for responsible tourism research. It further
clarifies the conceptual interaction between RTP, CSR and DSR, situating them
within a broader theoretical context of sustainable tourism management and shared
responsibility. Furthermore, the id#ication of gaps in knowledge provides an
agenda for future empirical researches.
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Practical implications The findings of this literature review provide valuable
practical implications for a wide range of tourismtas, including destination
managershost tourism businessespur operators and policymakers. In all the
studies reviewed, RTPs are shown to play a ceE¢€
satisfaction, loyalty and green consumer behavior. This suggests that implementing
sustainable and authentic CSR and DSR initiatives cqmmowe the image of
tourism destinations and encourage repeat Vi3], [43]. In particular,
understanding touristsod6 perceptions of RTPs hel
with sustainability values, fostering trust and reputational credifpity. For local
communities, the literature highlights the importance of participatory planning and
inclusive development models that ensure equitable distribution of tourism benefits.
Studies show that RTP contributes to semdmnomic empowerment, community
cohesion and stronger connection to place, reinforcing support for susginabl
tourism strategies[34], [63], [64] . Transparent and culturally sensitive
communication strategies are highlighted as eff
trust and emotional engagement with tourism initiat[é&3$. Furthermore, targeted
environmental awareness campaigns and the promotion of responsible
entrepreneurshipespecially among undeepresented groups such as womare
identified as important for inclusive development andtainabile developmeant

the destination[69], [53]. In the business domain, the review supports the
development of CSR strategies that are tailored to the specific resource capacities
of the firm and the expectations of stakeholders, thereby enhancing sustainability
performance and competitiveness [4BB]. Domestically, green human resource
practices, such as environmental knowledge sharing and environmentally friendly
human resource policies, and responsible leadership have been found to increase
employee motivation, ecological outcomes, and organizatiorll-being [49],

[51]. In terms of marketing, promoting ethical and authentic representations of
destinations is necessary to maintain visitor trust and avoid reputational damage
from perceived lack of authenticif$2]. Furthermore, integrating CSR into crisis
preparedness strategies provides tourism organizations with a proactive approach to
navigate uncertainty and enhance strategic resiligég [59]. Overall, the
literature reviewed highlights that stakeholder perceptions of CSR provide essential
guidance for developing practical tools and strategies that promote resilience,
community engagement, and business adaptability. This knowledge supports the
design of holistic and inclusive tourism development frameworks that integrate
environmental, soal, and economic objectives to enhance the -kemng
sustainability and quality of tourism destinations.
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Abstract: The research focuses not only on animal love, but also on how dog ownership has
become an increasingly complex lifestyle and social phenomenon, creating demand for many
new types of services. The combined effects of urban lifestyles, busy hextilss, and
emotional attachment to animals have led to a dramatic increase in demand fil alegl
services such as dog grooming, daycare, boarding, pet transportation, dog fithess and online
dog training. The primary objective of the research is tntdy what services dog owners
would use, how often and how much they would be willing to pay for them. In addition, the
study aims to understand the preferences and motivations behind the choice of service
provider and to identify promotional tools thaduld encourage owners to try a new service.

The quantitative questionnaire survey targeted dog owners only, with particular attention
paid to ensuring that only relevant respondents, i.e. those who actually own dogs, were
included in the sample. The ansilyof the data received not only provides useful information

for service providers in terms of pricing and service development, but can also contribute to
making society more sensitive to issues of responsible pet ownership and animal welfare. The
researt therefore serves both market and social objectives: it helps to better understand the
needs and habits of pet owners, while also strengthening a culture of conscious and caring
dog ownership.

Keywords: Dogrelated services, consumer behaviopgymentwillingness urbanised
lifestyle
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1 Theoretical background

Many people who have dogs and are very attached to them may have wondered
whether this special relationship has a mutually positive effect on both parties. This
topic is addressed by Beetz, A. and colleagues in their 2012 study. They analysed
69 scientificpublications to provide a comprehensive picture of the physiological
and psychological effects of humanimal interactions. | consider it important to
mention the significant social impact that animals have on humans. Several studies
have confirmed that h e presence of ani mal s has
(McNicholas & Collis, 2000; Wood, Gile€orti, & Bulsara, 2005; Walsh, 2009).

For example, dogs facilitate conversation, increase trust and make people smile. In
the case of children with autism, ithbeen observed that the presence of animals
improves language skills. In addition, there is limited but convincing evidence that
animals can help reduce aggression and develop empathy. Dogs also have an effect
on mood and depression, as evidenced byabethat individual dog programmes
have been more effective in reducing loneliness than group interadti@uilition,
animatassisted therapies are effective in reducing depression, especially in the
elderly and psychiatric patients. These results can be achieved through personal
contact with animals, for example through physical touch. Huamamal
interactions signifiantly reduce stress hormone levels; for example, cortisol levels
decreased in several studies after petting animals, and some stsol@sgoglort that
epinephrine and norepinephri neMobemg,yvel s
Julius, & Kotrschal, 2012; Handlin et al., 2011; Odendaal & Meintjes, 2003).
Moving on from stress hormone levels, it is important to mention the anxiety
reducingeffect, which is most evident in stressful situations. These positive effects
are not only emotional but also physical, such as pain relief. There is little research
on pain relief, but existing studies show positive results. There are also few studies
onthe effect of animals on learning, but existing studies show that the presence of
animals increases concentration and motivation, which can facilitate learning. In
terms of health, several largeale surveys show that pet owners take less
medication, vidithe doctor less often and lead more mentally balanced lives.

Companion animals also have a positive effect on the prevention and treatment of
cardiovascular problems. The reduction in heart rate and blood pressure has been
proven many times, especially in the presence of one's own animal, and pet
ownership is positiely associated with heart attack survival rates. The key to these
many positive effects is oxytocin, a hormone that reduces stress and promotes social
bonding, which is released during petting, eye contact and other loving interactions,
but is not solelyresponsible for them. Humamimal interaction and oxytocin
overlap almost completely, as both improve social interactions and health and
reduce stress and anxiety. Several studies have shown that even a few minutes of
interaction between a dog and a hurirameases oxytocin levels in both the human

and the animal, especially when it comes to one's own dog. The biological,
psychological and social effects form a complex system in which hamiamal
interaction can be an effective tool for physical and niem#l-being. (Beetz,

U v n-Maberg, Julius, & Kotrschal, 2012.)
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Dogs exhibit social behaviours similar to those of humans, such as attachment, as

dogs bond withheir owners in a similar way to humans bonding with their parents.

Cd&m Mikl - si and J-zsef Top8l wrote about this
interpret human communication, whether it be gestures or eye cantslat. k | - s i &

Top 8l , Framwha hgs been described, we know that dogs have a lot of

positive effects on us, so it is not surprising that there are many dog owners in the

world and in Hungary

Hungary 50

Romania 45
Portugal 39
. . 39
Lithuania 34
Slovakia 229
Spain 27
27
Ireland 25
Finland 24
Germany
France 20
Austria 17
Greece

0 10 20 30 40 50 60

Figure 1
Percentage of households with dogs in Hungary (%) (2(&8jista, 2023.)

The bar chart on Statista's official website shows the percentage of households with
at least one dog in the European Union in 2023. Hungary ranks high on this list.
(Statista, 2023.)
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Figure 2
Number of dogs in the EU (thousands) (20&&ntista, 2023.)

The other bar chart shows how many dogs there are in the countries of the European
Union. In 2023, there were 2.8 million dogs registered in Hungary. We can see that
in terms of the number of dogs, the country is in the upper middle of the European

Union, but in terms of households, it ranks first, followed closely by Poland, which

is only 1% behind. From these statistics, we can conclude that there are
proportionally many dog owners in Hungary and therefore many people may be
affected by the topicfadog services(Statista, 2023.JExamining the role of dog
grooming is particularly important from the point of view of maintaining animal
health, as many basic hygiene procedures are related to this service area. These
include, for example, regular claw trimming, which is especially g for dogs

that don't wear down their claws properly, as well as ear cleaning and sanitary
clipping, which involves the hair around the eyes, paw pads, genitals and anus
(McDonald, Silver, Nienstadt, & Dombrowski, 202Zhese treatments not only
increase the animal's comfort, but can also prevent inflammatory diseases,
infections and skin irritations caused by matted fur. Regular grooming, including
brushing and bathing, is especially important for breeds that are foronatting.
However, dog grooming services serve not only a health function but also an
aesthetic one, as they allow for the creation of different styles and special
procedures such as undercoat removal or trimming, which are essential for breeds
with wiry or wire-haired coaty( Sz i n 8 k , Bauman, Do m°et©or,
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2 Practical research

2.1 Presentation of the sample

After cleaning the sample, 568 respondents remained. The questionnaire was
primarily completed by respo-Bsttergopms from Pest
County and Budapest, but there were also respondents from other regions of
Hungary. The main target group wdmy owners. | considered it important to design

the questionnaire in such a way that respondents only answered questions to which
they could give relevant answers. For example, respondents with dogs weighing
20+ kilograms were not asked questions about imoeh they would pay for a full
grooming service for a small dog. | consider this kind of differentiation important
because, in general, dog groomers determine their prices based on various factors
that customers are not necessarily aware of. This mearthéhprice for grooming

a 5kilogram Bichon Bolognese starts at 9,000 forints in many places, but someone
who has a 3&ilogram German Shepherd is unlikely to pay six times 9,000 forints.

2.2 Results

5,9

94,1%

= yes = Nno

Figure3
proportion of pet owners (own source)

Of the 568 respondents, 94.01% said they had some kind of pet, which shows that
we managed to find the right group of pet owners to get real answers. Of all
respondents, 67.96% only have dogs and 12.85% have dogs and some other small
animal, such as a tlet | also asked respondents what breed of dog they had, and
surprisingly, most answered that they had a mixed breed, followed by Labrador and
Golden Retriever, then Dachshund and Yorkshire Terrier. These are the five most

130



common dog breeds among respondents. This question was only asked to those who
own a dog.

>20 kg | 35,51%
15-20 kg I 12.20%
10-15 kg N 20,48%

5-10 kg I 29,19%

0-5kg N 19,39%

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00% 40,00%

Figure4
dog size (own source)

35.51% of respondents keep dogs weighing more than 20 kilograms, 29.19% keep
dogs weighing between 5 and 10 kilograms, and almost the same proportion keep
dogs weighing between 10 and 15 kilograms and/or between 0 and 5 kilograms. The
smallest number of spondents have dogs weighing between 15 and 20 kilograms.
Many people work from morning until late afternoon, so they may not necessarily
have time to take their pets to service providers. | asked them if they would use an
animal transport service, and 8% of respondents answered yes, which means that
the vast majority would rather take care of transporting their pets themselves, but if
such an optiorwere available, more than a third of respondents would use this
service.

In the next step, | asked whether the respondent was interested in dog grooming
services, so | tried to filter out those respondents who, because they are not
interested in this type of service, would probably indicate the lowest price in the
pricerelatedquestions, which would not have given realistic results due to the
irrelevance of the question. The filtered result was 274 respondents, whom | asked
if they would be interested in having a dog groomer come to their home.
Surprisingly, more thahalf of the respondents were interested, from which we can
conclude that there would be demand for this service as well. There are people who
are unable to take their dogs to various treatments for health or behavioural reasons,
so home visits would be an excellafiernative in these cases.
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Figure5
Frequency of using dog grooming services (own source)

| also asked them how often they use dog grooming services. More than half of the
respondents take their dogs to the groomer at least once every three months, which
is very important because regular customers are the most important source of
income. More han threequarters of respondents consider their dog's grooming to
be very important, which is an important factor because it also has a significant
influence on the frequency of visits to the dog groomer. This should not be
interpreted as directly proparhal for all dog breeds, as shdmired animals visit

dog groomers less often than lehgired animals, even if grooming is very
important to them. In the next step, | asked how much they were willing to pay for
a full dog grooming service, taking inte@unt the size of the dogs and the length

of their hair. One category is shdrdired animals and the other is lehgired
animals. Professionally, longpuble curly, wire and wiry coats belong to separate
categories, but for the sake of clarity, | cified them all as longpaired in the
questionnaire. In the case of small lemgjred dogs, most people would pay 8;000
9,000 forints, but there are some who would be willing to pay over 15,000 forints.
In the case of shoftaired small dogs, most peoplewd pay 5,0086,000 forints,

but there are also respondents who would be willing to pay more than 10,000 forints.
In the case of longpaired mediunsized dogs, 5.74% would pay more than 10,000
11,000 forints, while 113,000 forints would receive the hig$t percentage of
votes for this criterionHowever, less than 2% of respondents would be willing to
pay more than 25,000 forints. In the case of shaited mediurnsized dogs, the

vast majority of respondents would pay less than 10,000 forints, with the highest
amount that still received votes bgiin the 17,0020,000 forint category. In the

case of longhaired, large dogs, the 10,006,000 forint category received the most
votes, but there are those who would pay more than 40,000 forints. Thesg result
show that there is a huge variation, and it is striking to me that many people are
unaware of market prices. | examined the price lists of various dog groomers and,
on average, prices in Budapest are higher in this area as well, and based on
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experience, customers in Budapest have more respect for professionals. | asked
respondents if they would be interested in creative dog grooming, and only 14.86%
answered yes. The majority of those who answered yes would pay 1113 0D

forints for such aservice.After that, | moved on to questions about dog boarding
and dog daycare. Of the 568 respondents, 41.9% said they were interested in dog
boarding services. Most would pay between 5,000 and 6,000 forints per night, while
the second largest groupsgethan 1% behind the first, would pay less than 5,000
forints. The yes answer also received a value close to 41% when | asked if they
would be interested in a service where a qualified carer would visit their home every
day to take care of their pet whilkey were away, including feeding, watering,
administering medication if necessary, and walking the pet. This could also be an
alternative service for those who prefer their dog to be at home while they are away.

0 5 10 15 20 25

several times a week nneeeeess———————— 12 81%

once a week mEEEEEEEEEEEEES—— 22 1%

several times a month me———————————essssss—— 17 24/

once a month mEEEEEESSS——————————— 16,26/
once every three months m———— 3 8700

once every six months m——————— 10,84

once a year mmmmmm———_“ 7,88%
never/almost never 3 94%

Figure6
Use of dog daycare (own source)

Dog daycare is of interest to 35.74% of respondents, with more than 50% of the 203
interested respondents saying they would use the service several times a month and
68.48% saying they would use it at least once a month. Most respondents,
approximately 34%would pay a daily fee of between 4,500 and 5,500 forints,
followed by those willing to pay less than 4,500 forints, and nearly 3% who would

be willing to pay more than 9,500 forints.

The next questions were about dog fithess and dog sparring. From the results, |
learned that 105 of the 568 respondents, or 18.49%, would be interested in dog
fithess, with most willing to pay between 2,000 and 3,000 forints for such a training
session, ftbowed by 3,0004,000 forints. 000 forints for such a training session,
followed by 3,0004,000 forints in second place. A dog fitness training session
primarily refers to treadmill training in this case, or possibly even simpler exercises,
i.e. not thosehat require a physiotherapist. Dog spas are similarly popular, with
18.13% of respondents expressing interest. The majority, 31.07%, would pay less
than 6,000 forints, 30.1% would pay 6,00@00 forints, and in third place, 16.50%
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would pay between 9,000 and 10,000 forints. The lowest percentage, 3.88%, was
for the category above 12,000 forintdext, | looked at online dog training schools.

Of the 568 respondents, 29.93% are interested in an online dog training school, 63%
of those interested think that videos would be the ideal way to deliver the
curriculum, 35% vote for live online classes, amdy 1.18% favour PDFs. 50.59%

of respondents consider personalised training, 37.06% consider experienced trainers
and 12.35% considereikible scheduling to be the most important aspects of online
dog training services.

| also asked a question about whether they would be willing to purchase dog
products (food, accessories) at a dog service location, and 62.5% of respondents
answered yes. | asked this question because a dog service provider can-sell dog
related products tits customers as a supplement, as an owner may only take their
dog for a grooming session but then see what good brushes and healthy food are
available to buy, so the customer may make an unplanned purchase in addition to
using the service. 64.44% of resmlents currently use the services of a dog
groomer, daycare or boarding kennel, with 63.59% citing reliability, 53.33%
quality, 52.8% proximity, 34.36% cited price, and 31.28% cited recommendations
as the reason for choosing their current service pravideaddition, | thought it

was important to ask whether they would be willing to pay more for premium
quality services, with 43.13% answering ykeasked the respondents what would
make a dog service provider attractive to them. Most of them highlighjeettise

and the fact that they could be sure their pets were safe. Love for animals and the
attitude of the employees are also very important to them, with many writing about
their bad experiences, which left a deep impression on them. | believe iyis ve
important for a person working with dogs to have both professional qualifications
and an emotional connection to animals, because the goal of a business dealing with
animals is not only to make a profit, but also to create and promote animal welfare,
which is also an important factor from a business perspective, as it is a way to gain
loyal customers who know that their animals are in the best hands.

Almost half of the respondents would be happy to attend educational lectures, which
shows that owners want to improve themselves so that they can give even more to
their dogs, and possibly other animals as well. Almost half of respondents would
also be hapy to join dogfriendly tours, and 41% would be happy to participate in
charity events, the latter of which gives me a sense of optimism, as | consider social
responsibility to be very important in all areas. A dog service provider could play a
perfect rok in this. With the consent of customers, a charity event could raise a lot
of donations, which could greatly contribute to the work of animal welfare
organisations and shelters. In addition, social responsibility includes raising
awareness of responsibleet ownership and adoption, as well as building
community and serving an educational purpose. Dog professionals could also visit
kindergartens and schools, where they could participate in promoting a very
important and effective social change, which plagsmportant role in promoting
animal welfare and animal protection.
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68.62% of respondents learn about new services/promotions primarily through
social media platforms. 18.44% learn about them through recommendations and
10.28% from websites, while the remaining less than 3% learn about them from
flyers and posters. | alsssked respondents if they would be willing to try out the
services of a dog service provider as part of a trial package, and 63.36% answered
yes, suggesting that such an offer could be attractive to potential customers. In
addition, 57.92% of respondentswd be willing to purchase a pass for discounted
services, which could also strengthen loyalty, because if someone buys a pass
somewhere, they will ideally use it, and if they like this type of option, they will
continue to be willing to purchase passexduse they receive some kind of
discount in exchange for their commitment.

0 10 20 30 40 50 60 70

free trial service NG 57,740
discounts NN /8.2
referral [N 46,990
bonus services I 20,9%%

advertisement [l 4,01%

Figure7
Incentive promotions (own source)

| also asked a question about what kind of promotions would encourage respondents
to try a new service provider. Most chose a free trial, followed by discounts, with
recommendations coming in a close third. These can be important considerations
for a startup, as it needs to acquire customers in some way. This question allowed
us to find out what is most important. To gain a deeper understanding of the data, |
performed a Spearman's rank correlation analysis. The purpose of the analysis was
to see if theravas any correlation between the responses received. Based on the
correlation matrix, it can be observed that respondents who own pets are likely to
own dogs, as there is a moderately strong positive correlation between these
variables. This confirms thahé¢ questionnaire was completed by the appropriate
target group.
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hosszukis | rovidkiste | hosszuko | rovidkoze | hesszuna | rovidnagy | erdeklikre €
testuar stuar Zepesar pesar gyar ar ativkozmi | kreativar
hosszukis Correlatio 1,000 4 -0,074
testuar n
Sig. (2- 0,387 0,007
tailed)
rovidkiste Correlatio -0,118 0,285
stuar n
Sig. (2- 0,174 0,182
tailed)
hosszuko Coerrelatio -0,001
zZepesar n
Sig. (2- 0,993
tailed)
rovidkoze Correlatio -0,1858
pesar n
Sig. (2- 0,160 0,001
tailed)
hosszuna Correlatio -0,025 0,175
gyar n
Sig. (2- 0,815 0,567
tailed)
rovidnagy Correlatio -0,054 -0,384
ar n
Sig. (2- 0,370 0181
tailed)
erdeklikre Correlatio 1,000
ativkozmi  n
Sig. (2-
tailed)
kreativar  Correlatio 1,000
n
Sig. (2-
tailed)

Tablel
Correlation tablé relationship between dog grooming prices (own source)

The strongest significant correlation (r = 0.933; p < 0.01) is between the amount
spent on grooming for lonrgaired mediunsized dogs and the amount paid for
creative dog grooming services. From this, we can conclude that those who are
willing to pay morefor the grooming of their mediwsized dogs are more open to
creative dog grooming, which is considered a premium service. In addition,
willingness to pay for creative dog grooming correlates with the price of grooming
for small, longhaired dogs (r = 0.56 p < 0.01), which means that the owners of
these dogs may be more open to creative grooming.

There is a strong correlation between willingness to pay for-$laimréd medium
sized dogs and the price of grooming services for-lwiged small dogs (r = 0.708;

p < 0.01), and between shdrdired small dogs and los#igaired small dogs (r =
0.663; p <0.01). This suggests that owners who are willing to pay more for the
grooming of their longhaired dogs are also willing to pay more for their short
haired dogs, but those who would pay less for the grooming of alshicet dog

are also willing to pay ks for the grooming of a loAggired dog, indicating that
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dog owners determine the price they are willing to pay for their pet's grooming
based on similar thinking, regardless of breed type.

There is a strong correlation between interest in dog daycare and boarding (r =
0.543; p < 0.01), which means that if someone is interested in dog daycare, they are
also likely to be interested in boarding. There is also a strong correlation between
willingness to pay for dog daycare and boarding (r = 0.644; p < 0.01). It may be
advisable to link the two services with some kind of promotion, for example, regular
boarding customers receive a 5% discount on the price of daycare, this would
motivate customert® make the most of the available services, which could increase
their willingness to purchase and strengthen customer retention.

Summary

In my research, | mapped the service needs and willingness to pay of dog owners in
relation to various dogelated services, such as dog grooming, daycare, boarding,
dog fitness, and dog training. A total of 568 people took part in the survey, the vast
majority of whom were active dog owners. When selecting the sample, | took into
account certain characteristics of the dogs, such as their size and coat length, as well
as any special needs arising from their owners' lifestyles. In the theoretical
backgrounaf the research, | emphasized that urban lifestyles, fixed working hours,
and the strengthening of emotional bonds with pets have significantly increased the
demand for personalized, convenient services. At the same time, | pointed out that
the psychologial and physiological benefits of humanimal relationshigs such

as stress reduction, social support, and improved overall 8eedihtribute to the
growing social value of dog ownership. | thus established a theoretical basis for the
idea that the developent of dogrelated services should take into account not only

the needs of animals but also those of their owners. Based on the results of the data
collection, | showed that a significant proportion of respondents regularly use dog
grooming services, andare than half are interested in services provided in a home
environment. | also analyzed price sensitivity for different services and found that
there are significant differences in this area. The demand for dog boarding and
daycare is particularly high,hile interest in dog fithess, dog spas, and online dog
training is more limited to a narrower, specialized target group. Using correlation
analyses, | was also able to identify consumer segments that are open te higher
priced or more complex, combined see/forms. In summary, | found that there is

a conscious consumer segment among Hungarian dog owners who are not only open
to regular services, but also prefer safe and convenient solutions tailored to their
individual needs. Based on the results of treeaech, | concluded that there is
significant business and social potential in the development of a modern, complex
dog service center that not only provides basic care functions but also builds
community, plays an educational role, and contributes tdglielopment of animal
welfare awareness.
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language literature of the main scientific
databases
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Abstract:The study provides a systematic literature review on the topic of innovation success
based on thelungarian academic literature. In the course of the research, 142 review papers
were identifiedfrom publications collected from six academic databases, of wskch
primary papers were analysed in detail. Balachandra and Friar's-faator framework of
innovation(market, technological, environmental and organisational factpreyided the
background for the systematisation of tbsults.The results shothat the Hungariameview
literature focuses primarily on market and organisational factors, while environmental and
technological aspectsare less prominent The research highlights the relative
underrepresentation of Hungarian review articles compared to international literadarce

also the methodological shortcomings of Google Scholar and the potential for further use of
the articles collected from it.

Keywords: innovation, success, aggregate research

1 Introduction

The economic and social importance of innovation has been a well known and
researched topic for decadfld. Both international and national literature and
public communication, in the context of economic growth, raising living standards
or even improving competitiveness at the industry level, have focused on innovation
as a necessary and highly beneficiahdgti[2, 3]. Successes are often accompanied

by innovation failures, which justifies the need to measure innovation successes, to
know their elements and, through them, to make innovation activities more efficient
and profitable[4]. Measuring innovationred making it more effective can and
should be understood not only on a company level, but also on a regional, national
economic and global levgb]. The international literature on this topic is vast and
growing daily, both from a practical and academic point of \j@whowever, the
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present synthesis study, through a structured literature review at , aims to examine
the elements and characteristics of innovation success found in the Hungarian
language academic literature and to present a current state of play.

2 Research methodology

The research employed a systematic source material review methodology, with
appropriate documentation to support the traceability, reproducibility and
verifiability of the research procedufg. The processing methodology required a
considerable amount of manual work, the steps of which were also recorded. The
full-text evaluation of the scalled relevant studies used in the present research and
the ordering of the results were based on anvation framework previously
established in an academic worktlwa significant volume of references.

2.1 Selection of sources

Although the indexability of Hungarialanguage material in large databases is
significantly limited, the widest possible database coverege the objective in
order to make the research as comprehensive as possible. Accoriimflstse,
MEDLINE, Web of Science Core Collection, and Google Schafare included

and reviewedwhich, according to a 2018 survey, were represented in 98.3% of
systematic literature reviews][

2.2 Processing methodology

Unfortunately, Google Scholar does not offer a download option, for which no
better method than the manual solution appears to be available for the time being.
Accordingly, the following procedure has been implemented:

1) Googl e Scholar search for the keywords

2) filtering of review articles withi

3) Saving the review articles one by

4) Due to the processing |limitation
the Ilibrary is saved to an ENW f il

5 Reviewing keywords and abstracts
inclusion or exclusion as relevant
of studies

6) Manual editing of ENW for primary
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2.3 Selection of studies

To determine whether a study should be considered relevant potential
candidate to ba processablstudy, the Google Scholar review article filtering was

set as an inclusioariterion In the present research, it is acknowledged that this
screening method is acceptable and applicable, however, with screening, it is
possible that not all review articles may be included in the academic material to be
screened and that articles that aoe review articles may be includeld.is known

from previouswvork that Google Scholar review article filtering is not considered to

be fully accuratg9], however, it is the only additional filtering option for Google
Scholar results retrievallhe limitations of the resulting filtering are described
above, and the title, keywords and abstract of the 142 articles obtained were then
analysed individually to determine whether the article actually addresses the
analysis of the relationship betwegmovation and success, whether it contains
substantive features, describes a process, a relationship system or provides essential
information on the topic.

In some cases, it was necessary to read the whole document to determine its
relevance. Following the analysis of the results of the first stage of the systematic
review, exclusion criteria were applied to select the primary studies, excluding those
which, despite having addressed innovation and success in some way, did not
contribute any significant information. We also excluded studies that focused
exclusively on some very specific or specialised area (e.g. breeding of meat pigeons
or treatment options foicancer) and thus made findings less suitable for
generalisation in relation to innovation and success in general. The search process
resulted in 142 review papebging showron Google Scholar, of which0 were
selected aselevant andinally 35 were reviewed as futext depth articles.

3 Results

Balachandra and Friar, in an innovation framework they developed, classified
innovation factors into four main categoriesQ], as follows: market factor,
technological factor, environmental factor and organizational factor. The summary
articles in Hungarian were classified and processed according to these four
categories

3.1 Market

The density and diversity of knowledgbaring networks between companies
shows a significant correlation with the growth of the innovation rate in the industry
[18, 33. Regardless of the industry, inrapidly changingmarket andegulatory
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environment, companidbatare able talynamically track and respond¢astomer
needs are the ones that achieve superior market gib@;tB4. The use oadaptive
financing modelso meet operational and innovation challenges becomes even more
essential in an unpredictable and rapidly changing environr@8nsg.

3.2 Technology

Digitalisation is slowly becoming not a competitive advantage, but a necessary
capability and knowledge set that lsadear positive impact dusiness operations,
shortening producénd service developmenycles and reducing time to market
[11]. Theactive use otechnologicalcapabilities such as artificial intelligence in
business innovatioanables the creation of hybrid product development models that
radically increase the likelihood of innovation initiativiesing successful in the
market PO, 49.

3.3 Environmental

Geopolitical stability and geographical proximity significantly reduce the
transaction costs of innovation collaboratiarsd thus increase their efficiency,
especially in sectors with high technological compleXity]. Recognition and
responsible, even proactive, managemeneérmfironmental side effects act as a
catalystfor the creation of both markélsed andocietal innovation§l4]. The
adaptive capacity of education systems is identified as a critical successrfactor
the diffusion and diffusion of innovation attitudes and practi2@s 29.

3.4 Organisational

The quality of internal knowledggharing practices and the openness of the
organisational culture in knowledgetensive firms directly influence innovation
performance and creative problesolving capabilitie$19]. Corporate strateggnd

a management attitude that is understanding and supportive of innovation can
significantly increase the expected success and benefits of this-crahteng
activity [17, 27. Internal systemi firms playa crucial role in the development of
organisational capabilitieshe effectiveness dnowledge conversioand thus the
innovation field p§].
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4 Findings

The present research has several important findings, some of which were outside
the scope of the original work, however, from a research methodological point of
view, they are worth highlighting and are presented in the second part of the
findings.

The framework of four main elements (market, technological, environmental and
organisational) used earlier by Balachandra and Friar to examine successful
innovation is covered in the Hungarian review articles, and is accordingly supported
and, in many casg illustrated by examples from the practical side, in addition to
the academic work. Most of the Hungarian literature deals with the market and the
organisational part of the cressction of innovation and success, interestingly the
number of environmeat elements and the number of articles exceeds the coverage
of the technological element, at least according to the review articles. Most of the
academic works highlight the organisational side of innovation, exploring the topic
from several angles and Wwitonsiderable professional thoroughness, often with
concrete proposals to increase innovation efficiency and effectiveness. The 'under
documentation' of technological capabilities in relation to innovation is striking.

The publication presents an-tgpdate picture of how the topic of innovation and
related success is dealt with in Hungarian, which is naturally a fraction of the
literature available in English. The volume of review articles in Hungarian in this
field, asreported by Google Scholar in 2024 with a rate of 1.53%, is one twentieth
of the 21% rate of the international literature, indicating a significantly lower
proportion of this type of academic work. The reasons for this are not explored in
this research, Ut it is worth highlighting, as review articles published in Hungarian
can make a significant contribution to the dissemination and development of
innovation in Hungarian science and practice. The coverage of the category of
review articles in Google Scharl should also be highlighted; based on the results
of the present work and the research conducted in the meantime, it can be stated that
Google Scholar does not cover the expected quantitative and qualitative
characteristics of the category of "reviewi@des", at least in relation to the
keywords included in the present Hungarian search.

It can be interpreteds a research methodological limitation anasearch field
opportunity that none of the academic works found along the protocol established
by the present review article was a work that actually summarised and analysed the
factors, circumstances and elements important for innovation success. €ore rea
for this is probablthe limitation ofthe tools used, as documented and detailed in
this study, but it is also an indication that no such review article can be found in the
search enige of the academic database used in Hungarian literature, which is one
of the most widely used in the world. It is worth taking the time and effort to find
out exactly why this is the case and to search for reassuring solutions, since
scientific works ar@ot written for themselves or for the author(s), but for academic

143



researchers, students and those interested in the practical side of the field, so that
they can expand their knowledge with sound knowledge and research results.
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