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Abstract. The aviation industry finds itself at a pivotal moment of transformation,
spurred by the rapid advancement of digital technology. This research delves deeply
into this transformative process, scrutinizing how digitalization is fundamentally
altering the operations, passenger services, and business strategies of airports. While
the scope extends to the broader global implications, it also zeroes in on the potential
effects specific to airports, including Almaty International Airport. The advent of
digital technologies presents a myriad of opportunities, ranging from augmenting
operational efficiency to delivering unparalleled customer experiences. However,
these opportunities are not without their unique challenges, including infrastructure
limitations and concerns surrounding data privacy. This paper strives to strike a balance,
shedding light on both the potential advantages and the accompanying hurdles. Drawing
insights from industry reports, scholarly journals, and expert perspectives, this narrative
provides an exhaustive overview of the current landscape of airport digitalization.
Furthermore, it furnishes actionable insights and recommendations, with a particular
focus on assisting airports in leveraging digital tools to attain excellence in business
operations, operational efficiency, and customer satisfaction.
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AHHOTamuUs. ABuanus canackl HOUQPIBIK TEXHOJIOTHUIAPABIH — KaPKBIH/IbI
JaMybIMEH BIHTAJAHJBIPBUIFAH TpaHc(hOpMalUsHbIH OeTOYphIC Ke3eHIH OacTaH
kemryne. byn 3eprrey mmdpraHIbIpyablH oyexkail ornepanusiiapbiH, JKOJaylIbLIap
KBI3METTEPiH JKoHEe OM3HEC CTpaTerdsulapblH TyOereii Kajall e3repTeTiHIH 3epTTe
OTBIPBIT, OCBHl TPaHCHOPMAIMSUIBIK TPOIECTI TepeHaeTeli. AyKbIMbl KeHIpeK
kahaHIBIK canjapra TapajfaHbIMEH, oJlap dyeKaliapra, COHBIH INIHIE AJIMaThI
XaJbIKapaJblK dyeKailblHa TOH BIKTUMAJ caijapra jaa Hazap aygapaabl. Ludprbik
TEXHOJIOTUSTHBIH Maii1a 00JTybl ONepalusIbIK THIMIUTIKTI apTThIpynaH Oactan, OypbIH-
COHJIBI OOJIMaraH TYTHIHYIIBIIAPFA KbI3MET KOPCETY CalachlH KaMTaMachl3 eTyre JeiiH
KONTereH MYMKIHAIKTep/i amasl. JlereHMeH, Oyi1 MyMKiHAIKTEp HHPPaAKYPBUTBIMIIBIK,
HIeKTeyJIep MEH JIEPEeKTep/AiH KYMHSIbUIBIFbIHA KATBICTBI MOCEINeNIepi Koca ajFaH/a,
Oipereil macenenepneH OocarblIMaiabl. Byl Makama oneyerTi apThIKIIBUIBIKTapFa
Ia, 1iecre Keaeprijiepre e ’apblK Tycipe OTBIPBII, TENe-TeHIIKTI TaOyFa ThIphICaIbl.
CananbIk ecenrepre, FhIIBIMH XKy pHAJIIAPFa )KOHE capariblUIap/bIH HiKipiepiHe cyiieHe
OTBIPBII, OYJI OKUFa dyexainapabl HU(pIaHabIpy cajlachbHIaFbl aFbIMIAFbl KaFaaiFa
JKaH-)KaKThl 10y Ooubi TaObutaapl. COHBIMEH Karap, OJ1 dyekansaapra Ou3HEC
orneparusIapbiH, ONEPAUsIIbIK THIMAUIIKTI )KOHE TYTHIHYIIBUIAP/BIH KaHaFaTTaHybIH
JKaKCapTy YUIiH HUQPIIBIK Kypajaaap/bl naiiaiaHyra keMekrecyre 0aca Haszap ayjaapa
OTBIPBII, IPAKTHKAIBIK UIEsIap MEH YCBhIHBICTAp Oepelti.

Tyiiin ce3nep: mudpranappy, syexainap, syexainapasl HUPpIaHAbIpY, aBUAIHS
CaJIaChIHBIH MHHOBAIHSIIAPBI, dyeKail KbI3METi
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AHHoOTauMs. ABHAIIMOHHAs OTpPAC]b I[E€PEKUBAET IOBOPOTHBIA  MOMEHT
TpaHCcQOpMaIliU, CTUMYIHPYEMOW OBICTPHIM pPa3BUTHEM IUGPOBBIX TEXHOIOTHIA.
OTO WccaenoBaHMe YIIyOIseTcss B 3TOT MpeoOpasylomui mpouecc, u3ydas, Kak
uudpoBuzanusi (yHIAMEHTAIbHO MEHSET OIepaluy, MACCAKUPCKUE YCIYyTH H
OM3HeC-CTpaTeruu  aj’poropToB. XOTs MacIiTabbl pacnpocTpaHsiorcss Ha Oolee
MUPOKUE ToOanbHble 3((EKTh, OHM Takke (HOKYCHPYIOTCS Ha MOTEHIHAIBHBIX
MTOCJIEAICTBHSX, XapaKTEPHBIX ISl adPOTIOPTOB, BKIIOYAs MEKIYHAPOIHBIA a’poropT
Anmarer. TlosBieHre TUPPOBBIX TEXHOJIOTUH OTKPHIBAET MHOKECTBO BO3MOYKHOCTEH:
OT TIOBBIILICHUS OTEPAMOHHON 3P PEeKTUBHOCTH 10 obecreueHns: OecrpeneiecHTHOTO
KauecTBa OO0CTY)XMBaHHs KIMEHTOB. OJHAKO TH BO3MOXXHOCTH HE JIUILIEHBI CBOUX
YHHUKQJIbHBIX MPOOJIEeM, BKIIIOYAsi OTPaHUYCHHsSI HHPPACTPYKTYPHI U MPOOJIEMBI,
CBSI3aHHBIC C KOH(HJICHIIMATBHOCTBIO JIAHHBIX. B JaHHOW cTarhbe MpeanprHHUMAcTCs
MIOTIBITKA HaTh OanaHc, MpoNMBas CBET KaK Ha TIOTEHIMAJIbHBIE IPEHMYIIECTBa,
TaKk ¥ Ha COIYTCTBYIOIIHE TpensaTcTBHUs. OCHOBBIBasSCh Ha OTPACIEBBIX OTYETaX,
Hay4HBIX JKypHallaX W MHEHHUSX OKCIEPTOB, CTaThsl TNPEACTABISCT BCECTOPOHHUUN
0030p Tekymiedt cutyanuu B cdepe mudpoBusanuu a’dpornoproB. Kpome Toro, B
HEell MpencTaBieHbl MPAaKTHUECKUE HICH W PEKOMEHIAIWH, W yAensercss ocoboe
BHUMaHHUE COJICHCTBHIO adPONOpTaM B UCIIOJIL30BAHUH ITU(PPOBBIX HHCTPYMEHTOB IS
TIOCTYKCHHS COBEPIIICHCTBA B OM3HEC-OIEpaITiIX, ONMeparoHHON d((HEeKTHBHOCTH U
YAOBJIETBOPEHHOCTH KIUEHTOB.

KaroueBbie ciaoBa: 1udpoBu3anus, a’poropThl, HU(POBU3ANUS adPONOPTOB,
WHHOBAIIMU aBHAIlMOHHOHN OTpaciy, a3poIriopToBas ASTEILHOCTh

Hdast uurupoanusi: D. Kecep, P. bubacaposa. [ludpoBusanus a’>ponoptos:
MAaKCHUMM3aIlisl BBITOA W TOBBHIMICHHE 3(PGEKTUBHOCTH//MEXKITyHAPOIHBIN KypHAT
MH(OPMAITMOHHBIX 1 KOMMYHUKAITMOHHBIX TexHojoruit. 2023. T. 04. Ne 3. Crtp. 87-94
(Ha anr.). https://doi.org/10.54309/1JICT.2023.15.3.008

Introduction
In our constantly evolving world, technology is at the forefront, growing at an
unparalleled rate. Each sunrise heralds novel technological discoveries that are not
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only revolutionizing personal interactions but also dramatically altering the landscape
of multiple global industries. A particularly notable beneficiary of this technological
renaissance is the aviation sector. An analysis of the available data unveils some
astonishing facts. For instance, in the year 2019, a staggering 4.5 billion passengers
opted for air travel across the globe. This figure is a monumental leap from the numbers
recorded in 2000, almost tripling in just under two decades. This meteoric rise in air travel
underscores the expanding reach and importance of the aviation industry. However, with
this expansion comes a myriad of challenges. The contemporary traveler is evolving,
with their demands transcending beyond the basic need for safety and punctuality. In
this era, passengers anticipate a holistic experience, encompassing every facet of their
journey, making it crucial for the aviation industry to adapt and innovate continually.

Literature Review

Over the past few years, the term 'digitalization' has echoed across boardrooms,
academic journals, and industry seminars. It's not just a fleeting trend but represents a
paradigm shift that's redefining the essence of business operations across sectors. But, in
the intricate web of industries, where does aviation fitin when we talk about digitalization?
At its heart, digitalization is the seamless integration of digital technologies into routine
processes, facilitating the conversion of information into a user-friendly digital format.
This seemingly simple transformation is, in fact, a tidal wave of change, introducing
novel methodologies of operations that are more efficient and in tune with the current
demands. The scope of digitalization isn't limited to a mere technological overhaul; it
represents a broader shift in approach, strategy, and customer engagement, especially in
sectors as dynamic as aviation.

Materials and methods

The aviation industry stands at a transformative juncture, driven by the rapid strides
of digital evolution. This paper delves deep into this transformation, examining how
digitalization is reshaping the way airports operate, serve their passengers, and conduct
their businesses. The focus is not just on the global implications but narrows down to the
potential impact on specific airports, including Almaty International Airport.

Digital advancements offer a plethora of opportunities, from enhancing operational
efficiency to delivering unparalleled customer experiences. Yet, these come with their
set of challenges, such as infrastructural constraints and concerns about data privacy.
This paper aims to strike a balance, highlighting both the potential benefits and the
associated challenges.

Drawing from industry reports, academic journals, and expert insights, the narrative
presents a comprehensive overview of the current state of airport digitalization.
Furthermore, it offers actionable insights and recommendations, especially for airports
looking to harness digital tools to achieve business excellence, operational efficiency,
and customer satisfaction. The analysis also includes a case study approach, examining
the potential impact of these trends on Almaty International Airport.

Results and discussion

The aviation industry, traditionally viewed as a sector resistant to rapid changes,
is currently witnessing a monumental shift brought about by digital innovations.
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It's fascinating to recall how the introduction of the Internet once revolutionized
foundational elements like ticketing and check-ins. Today, however, the advancements
have transcended those beginnings. We're observing the transformative effects of
technologies such as Artificial Intelligence (Al), the Internet of Things (IoT), and
Augmented Reality (AR) on all facets of aviation.

Central to this evolution are airports. These structures, initially designed as mere
transit points, are metamorphosing into comprehensive travel hubs, a transition powered
by the digital revolution. This change is not arbitrary. It responds to a world where global
air passengers are expected to double by 2037. Such a surge necessitates streamlined
operations to manage the influx efficiently.

Today's travelers are a testament to the digital age. Armed with smartphones, they
have access to real-time data at their fingertips, leading them to expect and demand
seamless and personalized airport experiences. Moreover, the ubiquity of connected
devices has equipped airports with an unprecedented volume of data, ranging from
passenger preferences to the health status of equipment. This data, when analyzed
effectively, has the potential to revolutionize airport operations and the passenger
experience.

The vanguard of this digital charge includes technologies like Al Its capability to
process and analyze vast datasets provides invaluable insights, optimizing operations and
enriching the passenger experience. An illustrative example is predictive maintenance
powered by Al. By preemptively identifying equipment malfunctions, it ensures
smooth operations, minimizing downtimes. Around the world, airports are embracing
these innovations. Singapore's Changi Airport, for instance, equips its ground crew
with smart glasses powered by AR. This technology overlays equipment schematics
on real-world views, proving invaluable for maintenance and repair tasks. Similarly,
San Francisco International Airport has integrated LiDAR sensors, more commonly
associated with autonomous vehicles, to monitor passenger movements and predict
potential congestions.

Yet, like all transformative journeys, the path to comprehensive digitalization
has its share of challenges. Many airports, especially older ones, still operate on
legacy systems. Integrating these with modern digital tools often requires significant
investments, both in terms of time and finances. Smaller airports, in particular, may
find the initial costs of such digital integrations daunting. Moreover, with the boon of
data collection comes the responsibility of safeguarding it. Ensuring the security of
passenger data and preventing its misuse is of paramount importance.

Considering this landscape, one might wonder about the implications for specific
airports, such as Almaty International Airport. Digital tools promise a myriad of
benefits. Harnessing real-time data analytics can provide insights into passenger traffic,
optimizing staff allocations during peak hours and consequently reducing wait times.
Predictive maintenance can enhance the longevity and efficiency of crucial equipment,
from escalators to baggage belts, ensuring passengers have a smooth experience.

In conclusion, as Almaty International Airport and others worldwide contemplate
their trajectory, the imperatives of the digital age are clear. The increasing numbers of
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global air passengers, paired with their evolving expectations, make the adoption of
digital tools not just an advantage but a necessity. It's essential to view this not as a mere
technological upgrade but as an ongoing journey. A journey characterized by continuous
innovation, where feedback is actively sought, and adaptations are made to meet the
ever-changing demands of the digital age.

Digitalization and Almaty International Airport

The discussion thus far brings us to the crucial question — how can Almaty
International Airport benefit from digitalization? At a foundational level, digital tools
promise enhanced operational efficiency. Real-time data analytics can offer insights into
passenger movements, ensuring optimal staff allocation during peak times and reducing
wait times. Predictive maintenance can ensure equipment, from escalators to baggage
belts, operate smoothly, reducing downtimes and enhancing the passenger experience...

The Road Ahead: As Almaty International Airport looks to the future, the digital
imperative is clear. With global air passenger numbers on the rise and customer
expectations evolving, embracing digital tools is not just a competitive advantage but
a necessity. However, it's essential to view digital transformation as a journey, not a
destination. It's not just about adopting the latest technologies but about fostering a
culture of continuous innovation, where the airport continually assesses and adapts to
the changing.

Conclusion

The discourse on the digital transformation of the aviation industry, as discussed in
this paper, underscores its criticality in today's fast-paced, technology-driven world.
Airports, serving as the gateway to air travel, are no longer mere transit points but
have evolved into complex ecosystems demanding seamless integration of technology,
operations, and customer service.

As the digital revolution unfolds, airports worldwide find themselves at an inflection
point — to either embrace the transformation wholeheartedly or risk being left behind.
From the in-depth discussion, it is evident that digital tools, from Al to IoT and AR,
are not mere technological buzzwords. They have practical, tangible applications that
can redefine the very essence of airport operations. Predictive maintenance powered by
Al algorithms can preemptively address equipment issues, ensuring minimal downtime
and disruptions. [oT's real-time tracking capabilities promise not just enhanced luggage
handling but also a more streamlined passenger movement. AR, while still in its nascent
stages in many airports, has the potential to become a game-changer in assisting
passengers navigate expansive airport terminals.

These tools, when employed effectively, can transform an airport from a mere
infrastructure facility to a digital hub, enhancing every facet of the passenger journey.
The exponential growth in global air passengers, combined with the rise of the digital-
first traveler, has set new benchmarks for airports. Passengers today demand more
than just timely flights; they seek a holistic, digitized experience, right from check-
in to boarding. The preference for self-service kiosks, mobile boarding, and digital
entertainment options are not mere trends but a testament to the evolving traveler psyche.

Airports that proactively recognize and cater to these demands are likely to see
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higher passenger satisfaction rates, leading to increased loyalty and repeat business.
Challenges, While Daunting, Are Not Insurmountable: The road to digital transformation,
as highlighted, is fraught with challenges. Infrastructural limitations, the high capital
expenditure of technology adoption, and data security concerns are genuine issues that
airports must address.

However, as the global examples suggest, these challenges, while significant, are not
insurmountable. With strategic planning, stakeholder collaboration, and a commitment
to innovation, airports can navigate these challenges successfully. It is essential to view
these challenges not as roadblocks but as catalysts that can drive airports to innovate
and elevate their operational standards.

Looking Ahead - The Future of Digital Airports: As we look towards the future,
it is clear that the digitalization of airports is not a transient phase but a long-term
shift. The post-pandemic world, with its emphasis on contactless operations and safety,
further accentuates the need for digital solutions. Airports that position themselves at
the forefront of this digital wave will not only enhance their current operations but
also future-proof themselves against evolving challenges. The narrative is clear —
digitalization is not just an operational need but a strategic imperative.

In light of the comprehensive discussions and analyses presented in this paper, it
is evident that the digital transformation wave is here to stay. It presents an exciting
confluence of challenges and opportunities.

For forward-thinking airports, like Almaty International Airport, this is the moment
to seize the initiative, to invest in the future, and to redefine the paradigms of air travel.
The journey might be complex, but the rewards, both in terms of operational excellence
and passenger satisfaction, promise to be well worth the effort.

The blend of technology, operations, and customer service is creating a new paradigm,
redefining the essence of air travel. For airports, the choice is clear — embrace the digital
wave and soar to new heights or remain grounded in outdated operational models. The
future beckons with a promise of innovation, efficiency, and unparalleled passenger
experiences. The journey of digital transformation, while challenging, heralds a new
era for the global aviation industry, an era where technology and human experience
converge to create unparalleled travel narratives.

Benefits of Digitalization to Almaty International Airport: In an industry where delays
can lead to cascading disruptions, operational efficiency is paramount. Digitalization
offers Almaty International Airport a suite of tools to streamline its operations. Real-time
data analytics can optimize staff allocations, reducing wait times during peak periods.
Automated baggage handling systems, powered by Al, can ensure luggage reaches its
rightful owner swiftly. Predictive maintenance, harnessing the power of IoT sensors,
can preemptively identify equipment issues, ensuring smooth operations.

The modern traveler seeks more than just a means to reach a destination; they desire
an experience. Digital tools can transform Almaty International Airport from a transit
point to a travel hub. Augmented Reality (AR) can offer immersive guides, narrating the
history and significance of local art pieces displayed in the terminal. Personalized mobile
notifications can alert passengers to retail offers tailored to their preferences, turning
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layovers into shopping opportunities. Self-service kiosks and biometric verifications
can further streamline the passenger experience.

Digital advancements aren't just about enhancing existing operations; they open
doors to new business avenues. A digitized Almaty International Airport can explore
partnerships with local businesses, offering passengers exclusive deals and promoting
local tourism. A dedicated airport app can serve as a platform for targeted advertising,
generating additional revenue. By integrating with global travel platforms digitally,
the airport can also tap into broader networks, attracting international events and
investments.

In today's era of environmental consciousness, airports have a role to play in
promoting sustainability. Digital tools offer Almaty International Airport a pathway
to greener operations. Smart energy management systems can dynamically adjust
lighting and temperature based on real-time data, reducing energy consumption. Waste
management can be optimized using data analytics, ensuring efficient recycling and
disposal processes. Moreover, by promoting digital ticketing and check-ins, the airport
can significantly reduce paper waste.

In the competitive world of aviation, standing out is crucial. By embracing
digitalization, Almaty International Airport can position itself as a leader in innovative
airport operations. Passengers, when narrating their travel tales, will highlight the
seamless experience offered by Almaty, attracting more travelers. Airlines will prefer
partnering with an airport that guarantees efficient turnarounds and delighted passengers.
In essence, digitalization can be the catalyst propelling Almaty International Airport
into a brighter future in the world of aviation.

By embracing the digital tide, the airport can redefine its operations, enhance
passenger experiences, discover new business avenues, promote sustainability, and
position itself as a global leader. The journey will require investment, vision, and
collaboration, but the destination promises a brighter future in the world of aviation.
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