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Abstract. The relevance of the study is that in conditions of the modern
geopolitical instability and global transformation of logistic chains the aviation
segment of the countries possessing a significant transit potential is encountering
unprecedented systemic challenges. The effectiveness of aviation industry
management in these conditions directly affects the national economic security
and the depth of state integration into the global economic space. A comparative
analysis of aviation market development models in fundamentally different
regulatory environments, represented by EAEU and EU, allows to identify the
most adaptive strategies for overcoming external shocks. The aim of this study is
to conduct the complex comparative analysis of the current state and development
prospects of different aviation markets of Kazakhstan and Slovakia, emphasizing
the identification of structural differences and assessment of the impact from
the national and supranational mechanisms on the industry stability. During the
research, a systemic approach and the comparative statistical analysis methods for
the data over the 2019-2024 period have been utilized, along with the quantitative
analysis of regulatory and legal framework, ICAO standards and regional
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safety regulations. The obtained results demonstrate that the aviation market of
Kazakhstan is characterized by the high growth dynamics and belongs to the vertical
integration model, whereas the aviation market of Slovakia differs in terms of high
fragmentation level and critical dependency on the strategies of foreign low-cost
carriers. The practical significance of this study is in the possibility of using its
conclusions by the aviation authorities of both countries while developing long-
term strategies for aircraft fleet modernization and perfecting state safety programs.

Keywords: transit potential, low-cost carriers (LLC), vertical integration, flight
safety, ICAO standards, regulatory environment, airport infrastructure
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AHHOTaUMs. 3epTTey O3CeKTUITIHIH MOHI Kasipri TeocasCH TYPaKCHI3IBIK
JKOHE JIOTHCTUKAJIBIK Ti30eKTepaiH skahaHIbIK TpaHCPOPMANUSCH KaFdaibIH/Ia
alTapibIKTail TPaH3UTTIK aneyeTi 0ap ennepAiH aBHALMSJIBIK CErMEHTI OyphIH-
COHJIBI OOJNMaraH >KYHWENiK KHBIHIbIKTapra Tam OomybiHAa. OChI KaFmaitnapna
aBUAIMsl CaNaChlH 0AaCKAPYIbIH THIMJIUIITT YJITTBIK YKOHOMHUKAJBIK KayilCi3mIiKKe
JKOHE MEMIICKETTIH OJIEMIIIK DJKOHOMHUKAJBIK KEHICTIKKE WHTETpaIUsIaHy
TepeHirine Tikenelt ocep eremi. EADO men EO ycwiHFaH TyOereiini opTypi
peTTeymi opTajarbl aBUAIUS HAPBIFBIH JAMBITY MOJIENBIEPIH CabICTHIPMAIIBI
Tanaay CHIPTKBl KYH3ENiCTepAl eHCepydiH eH OeHiMIEeNriln CcTpaTerdsiiapbiH
aHBIKTayFa MYMKIiHAIK Oepemi. bByn 3epTTeydiH MakcaTbl  KYpPBUIBIMBIK
alBIPMAaIIBUIBIKTAP/Il  AHBIKTAyFa, YJITTHIK JKOHE OJaH YOFaphl MEXaHU3MICP
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caJlaHbIH TYPaKTHUIBIFBIHA dCEPiH Oarasayra 6aca Ha3ap ayjapa oThIpsin, Kaszakcran
MeH CIIOBaKuSHBIH SPTYPIi aBHALMSIIBIK HAPBIKTAPBIHBIH Ka3ipri araaibl MeH
JaMy TIePCIICKTUBANIAPbIHA KEIICH/I CaJbICTBIPMAIBl TaNaady JKYprizy OOJbII
Tabbanel. 3eprrey O6apwickiHga 2019-2024 k. AepeKTepl TalnayIblH KyHelik
TOCLTI MEH CaBICTBIPMAIIBI CTAaTUCTHKANBIK 9JICTEpPi, COHAal-aK HOPMATHBTIK-
KYKBIKTBIK 0Oazanel, ICAO craHmapTTapblH J>KOHE alMaKTBIK Kayircizik
epekeNepiH CaHJbIK Tanaay KOJMAaHBUIIBL. AJIBIHFaH HOTIOKenep KazakcTaHHBIH
ABHALMSUIIBIK HAPBIFBI OCY/IIH JKOFaphl JTUHAMHKACHIMEH CHIATTATIATBIHBIH JKOHE
TiK WHTETPaNUs MOJEIIiHE KaTaThIHBIH KepceTei, ad CIOoBaKUsIHBIH aBHAIUSIIBIK
HapbIFBl  (DparMEeHTAIMSHBIH JKOFAapbl JICHTCHIMEH JKOHE IIETENIiK ap3aH
TaChIMAIAYIBUIAP/IBIH CTPATETUSUIAPBIHA CBIHU TOYEJIUTITIMEH EpeKIIeIeHE]].
By 3epTTeyAiH MpPakTHKAIBIK MaHBI3ABUIBIFBl OHBIH KOPBITBIHABUIAPBIH €Ki
SNJIIH aBHALMSUTBIK OPTaHAapbIHBIH dye KeMellepi MapKiH MOJCpHHU3AIUIIAYIbIH
y3aK Mep3iMIi CcTparerwsuiapblH  d3ipiey JKoHe MEMIICKETTIK —KayillCi3IiK
OaFapiaMaapblH XKETUIIPY Ke3iH/e maianany MyMKIHIITiHe.

Tyitin ce3mep: TPaH3UTTIK oNeyeT, TOMEH OFOKETTIK TachIMalaylibliap
(LCC), Beprukannmel wuHTerpanus, ymry kayincisairi, UKAO cranpaprrapsl,
peTTeylIi opTa, ayekai HHPPaKYPHITHIMBI

© Hypaany.asi A.', IlerpoBunkosa K., [Ilan6onosa Y.2K."", 2026.
'EBpasuiickuii HanmoHanbHbIi yHUBepcuTeT umenn JI.H. I'ymuresa,
Acrana, Ka3axcran;

’bpaTuciaBcKuil yHHBEPCHTET SKOHOMHKH 1 Ou3Heca, Komuie, CroBakwsi.
E-mail: urpash_sh@mail.ru

CPABHUTEJIBHBIN AHAJIN3 MOJEJEN PA3BUTHUS
ABUAIIMOHHBIX PBIHKOB KA3ZAXCTAHA U CJIOBAKUH

Hypnanyabsr A6ayn-Xaccen — PhD nokrtopanT (skoHOMmEKa), EBpasmiickuii HaIllMOHAJIHHBINA
yauBepcuteT uMmeHu JI.H. ['ymunéna, Acrana, Kazaxcran,

E-mail: akhasssen@gmail.com, https://orcid.org/0009-0001-6450-0747;

HerpoBuukoBa Karapmna — Dipl. Ing., PhD (sxoHOMHKA), accoummpoBaHHBEIA Tpodeccop,
BparucnaBckuii yHUBEpCHTET S5KOHOMUKH 1 Om3Heca, Kommre, CroBakws,

E-mail: katarina.petrovcikova@euba.sk, https://orcid.org/0000-0002-7278-8402;

Mlan6onoBa Ypnam — JOKTOp 3KOHOMHYECKUX Hayk, mpodeccop, EBpazuiickmii HallMOHATBHBIN
yauBepcuteT uMmenu JI.H. ['ymunéna, Acrana, Kazaxcran,

E-mail: urpash_sh@mail.ru, https://orcid.org/0000-0002-0833-2507.

AHHOTaUUs. AKTyaJbHOCTb UCCIIEIOBAHUSI 3aKIIIOUAETCS B TOM, UTO B YCJIOBUSX
COBPEMCHHOH T'€OITOJINTHYIECKON HECTAOMIIBEHOCTH U TII00ATBHON TpaHCHOpMaIHH
JIOTHCTUYECKUX  [EMOYEK aBHAl[MOHHBI CETMEHT CTpaH, o01aJaromux
3HAUUTEIbHBIM TPAH3UTHBIM ITOTEHIHAJIOM, CTAIKHBAETCS ¢ OecIlpeleleHTHBIMU
CHCTEMHBIMH BBI30BaMHU. D(PHEKTUBHOCTD yNpaBleHUs aBHAIMOHHON OTpacibio
B JTUX YCJOBUSX HAampsAMyH0 BJIHMACT HA HAIUOHAIBHYIO 3KOHOMHUYECKYIO
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0e30IacHOCTh U TIyOWHY WHTETPAlid TOCYJapCTBa B MHPOBOE IKOHOMHYECKOE
npocTpancTBo. CpaBHUTEIHHBIA aHATIN3 MOJIEIICH pa3BUTHS aBUAITMOHHOTO PHIHKA
B MIPUHUUIIMATIBHO Pa3HBIX PETYIATUBHBIX cpenax, npeacraBieHHbix EADC u EC,
MO3BOJISIET BEISBUTH HamOollee aJanTHBHBIE CTPaTeTHH IPEOAOJIEHUS BHEUTHHX
mokoB. Llenplo JaHHOTO HCClIEOBaHUS SABISETCS MPOBEACHHE KOMIUIEKCHOTO
CPaBHUTEJBHOTO aHAIN3a TEKYIIETO COCTOSHHUS U IIEPCTIEKTHB Pa3BUTHS Pa3TMIHBIX
aBUAalMOHHBIX pPHIHKOB Kazaxcrana m ClOBakMHM C aKICHTOM Ha BBISIBICHHE
CTPYKTYPHBIX Pa3IUudi U OICHKY BIUSHUS HAIIMOHAJIBHBIX M HAJHAIIMOHAIBHBIX
MEXaHHU3MOB Ha CTa0MIIBHOCTH OTpaciii. B xo/e ncciemoBanms ObLTH HCIIOTB30BaHbI
CHUCTEMHBIM TOAXOA Y METOIbl CPAaBHUTEIBHOTO CTATUCTUYECKOTO aHaIN3a
JaHHBIX 32 nepuog 2019-2024 rr., a Takke KOJTUUECTBEHHBIN aHallu3 HOPMAaTUBHO-
npaBoBoii 6as3el, crapaaproB ICAO W perMoHanbHBIX MpaBUiI 0E30MacHOCTU
nonietoB. [lomyueHHble pe3ynbTaTbl AEMOHCTPUPYIOT, YTO aBUALMOHHBIA PBIHOK
Kazaxctana xapaktepu3yercsi BBICOKOW JTMHAMUKON pOCTa U OTHOCUTCS K MOJIENIU
BEpPTUKAIBHOM MHTETPALIMU, TOTIa KaK AaBUAITMOHHBIN phIHOK CIIOBAKUU OTIINYACTCSA
BBICOKMM YPOBHEM (pparMEHTAIlMN W KPUTHYECKOH 3aBUCHMOCTBIO OT CTpaTeTruit
WHOCTPaHHBIX JOYKOCTepoB. lIpakTrueckas 3HAYMMOCTH JAHHOTO HCCIEIOBAHUS
3aKJII0YAaeTCS B BO3MOXKHOCTH WCIIONIE30BAaHUS €r0 BBIBOJOB aBUAIIMOHHBIMU
BJIACTAMHU OOEHX CTpPaH MpHU pa3pabOTKe TOITOCPOYHBIX CTPATErHii MOJIEPHU3ALINN
Mapka BO3AYIIHBIX CYJOB M COBEPIICHCTBOBAHUHU TOCYIAPCTBEHHBIX MPOrpaMm
obecrniedeHms 0€30ITACHOCTH TTOJIETOB.

KuaioueBble cioBa: TpaH3WUTHBIN MoTeHIHA, JioykocT-iepeBozunku (LCC),
BEepPTHKANlbHAs HMHTErpamus, Oe30macHoCTh TmoneToB, craHmaptel HMKAO,
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Introduction. The aviation sectors of the Republic of Kazakhstan and the
Republic of Slovakia demonstrate structural differences, conditioned by different
geopolitical directives and regulatory environments. Located at the Eurasian
crossroads, Kazakhstan implements the strategy of extensive development, directly
oriented towards the global transit hub status establishment. Within this strategy,
aviation transcends the role of auxiliary transportation sector and acts as a key
element of national infrastructure and a tool of geopolitical power. These ambitions
can be empirically confirmed in the state roadmap, overseeing the development
of six international aviation hubs and creation of specialized sovereign cargo air
carrier.

Slovakia, on the contrary, functions in the conditions of the Single European
market, choosing in favor of intensive integration and narrow specialization. Its
aviation system, the core of which is Bratislava Airport (BTS), develops in the
commercial shadow of dominating Vienna International Airport (Flughafen Wien-
Schwechat). As a result, the Republic of Slovakia virtually takes the secondary
position in the regional logistic network, re-orienting its business model towards
low-cost carrier (LLC) servicing, as opposed to competing in the full-service airline
segment.
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A principal asymmetry of the regulatory philosophies of the given markets
can be observed. Striving towards the maximization of the external cohesion and
promotion of competitiveness, Kazakhstan sequentially implements the Open
Skies policy, including giving the foreign air carriers fifth freedom of the air. This
approach displays a firm loyalty to the standards of the International Civil Aviation
Organization (ICAO) and orientation towards increasing the aviation market
transparency.

Theregulatory architecture of Slovakia, in turn, is integrated into the supranational
system of European union. The aviation activity of the country is strictly governed
by the requirements of European Union Aviation Safety Agency (EASA), the Single
European Sky initiative (SES) and mandatory measures regarding decarbonization
issued by, above all, ReFuelEU Aviation procedures.

Thus, the following study offers a comparative systemic analysis, contrasting the
orientation of Kazakhstan towards the strategic autonomy and vertical integration,
characterized by the significant capital investments, with Slovakia’s model of
intensive integration. The latter is represented by the strategy of adapting to highly
regulated supranational network, suggesting exchanging institutional autonomy to
specialization in niche market segments.

Materials and methods. The following study applies a comparative systemic
analysis, within which a model of strategic autonomy, represented by the Republic
of Kazakhstan, is being compared with a model of intensive regulatory integration,
typical for the Republic of Slovakia. The choice of the given countries is justified
by diametrically opposed trajectories of aviation sector development: Kazakhstan
implements the strategy of extensive, capital-intensive growth, oriented towards
the global transit hub establishment, while Slovakia emphasizes the intensive
integration into European aviation logistics network combined with the niche
specialization in conditions of strict regulatory control from European Union.
This comparison allows to conduct a systemic analysis of the vertically integrated
growth, represented by the Air Astana group and the model of outsourcing growth,
oriented towards the low-cost carriers (LLC) attraction.

The methodological basis of the study has multifactorial nature and includes
four key analytical dimensions:

1.Geostrategic and macroeconomic analysis. The contribution of aviation
sector into gross domestic product and formation of national logistic architecture is
evaluated. Within the analysis, the demarcation between the specialized transit hub
and historically oriented towards road transportation logistics hub is conducted.
The data sources are represented by Bureau of National Statistics of the Agency for
Strategic Planning and Reforms of the Republic of Kazakhstan, Mordor Intelligence
analytical materials and specialized industry databases.

2.Assessment of commercial models. The study compares the strategies of
vertically oriented, capital-intensive expansion and price leadership models.

Vertical integration: the Air Astana group illustrates the following model, using
the high profitability indexes for financing the fleet expansion — with the target
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index of 84 aircraft units by 2029 — at the expense of operating cash flow and
influxes from the initial public offering (IPO).

Outsourcing growth: the Bratislava airport, on the contrary, demonstrates the
model oriented towards traffic volume. By prioritizing the high-volume traffic of
low-cost carriers (Wizz Air, Ryanair) and database expansion, the airport replaces
the asset ownership by the aggressive price leadership policy.

3.Regulatory and aviation security regimes. The transaction costs and operating
efficiency, formed by various regulatory systems, are being analyzed. There
is a comparison of upholding the standards of the International Civil Aviation
Organization (ICAQO), including the audit results and aviation incidents statistics in
Kazakhstan, with the mandatory directives of the European Union Aviation Safety
Agency (EASA), along with the standards of European Union, above all, Single
European Sky (SES) and ReFuellEU Aviation.

4.Geopolitical and ecological externals. Within the following study, an
asymmetrical impact of the external shocks on market stability and cost structure
is highlighted. There is an exploration of operating volatility, conditioned by the
closure of the Middle Eastern airspace (relevant for Kazakhstan), along with the
determined cost increase, related to the upholding mandatory ecological regulations,
including the quotas for sustainable aviation fuel (SAF) utilization, relevant for
Slovakia.

Results. The role of aviation in the national economies of the Republic of
Kazakhstan and the Republic of Slovakia is determined by their fundamentally
different geopolitical and logistic conditions.

Kazakhstan sequentially uses aviation sector as a tool for implementation its
strategic objective of the transcontinental transit hub establishment, ensuring
the effective connection between Europe and Asia. This geostrategic positioning
allows the country to diversify the global supply chains and reinforce its status
of the central node for cross-border movement of passengers and cargo with high
added value.
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Figure 1 — The structure of passenger and cargo traffic by transport types in the Republic of
Kazakhstan, %
Remark: compiled by the authors using data from (Bureau of National Statistics, 2025)
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The overall economic contribution of aviation sector to the economy of
Kazakhstan is significant. In 2023 the industry ensured the added value of around
6.4 billion US dollars for the national economy. A wider transport sector comprises
the share of goods-producing industries in GDP estimated at 2.5%, while the
transport and warehousing logistics act as the main drivers of growth, significantly
contributing to the GDP volume index. Besides the direct fiscal effect, the industry
provides employment for 191,000 people (International Air Transport Association).
The focused attention allocated by the state towards aviation development highlights
its role as not just a peripheral service sector but a fundamental macroeconomic
driver.

At the same time, although Slovakia positions itself as a logistic node of Central
Europe, its transport market is historically and structurally oriented towards road
transportation. It is forecast that the volume of logistic service market will reach
3.02 billion US dollars by 2025 and will increase to 4.18 billion US dollars by 2029
with the compound annual growth rate (CAGR) of 6.74% (Mordor Intelligence,
2025a). However, the traffic structure remains heavily imbalances: as of 2024, the
share of road transport comprises 81.71% from the overall cargo traffic income.

Figure 2 represents the modal structure of passenger and cargo traffic in the
Republic of Slovakia, as of 2024.
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Figure 2 — The structure of passenger and cargo traffic by transport types in the Republic of
Slovakia in 2024, %
Remark: compiled by the authors using data from (Statistical Office of the Slovak Republica),
(Statistical Office of the Slovak Republic, b)

The air cargo traffic in Slovakia exhibits a niche but growing trajectory, mostly
due to high-tech industry, especially, in automotive cluster. The forecasts point
out the compound annual growth rate of 5.25% for the 2025-2030 period (Mordor
Intelligence, 2025b). Nevertheless, this growth does not eliminate the fundamental
structural imbalance: aviation remains an auxiliary tool, completing but not
replacing the road transport.

The difference in regulatory systems — a comparison of ICAO flexibility and the
fifth freedom of the air in Kazakhstan with the strict architecture of EASA/EU in
Slovakia — directly determines the extent of strategic autonomy, available for each
country. Kazakhstan preserved the ability to proactively shape the market dynamics
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and operatively react to volatility due to centralized management. Slovakia, on the
contrary, has to optimize operations within the supranational European consensus,
which considerably limits its tactical flexibility.

Table 1 represents a comparative synthesis of these market parameters,
highlighting the fundamental strategic divergence between two countries.

Table 1 — The main characteristics of aviation markets of the Republic of Kazakhstan and the

Republic of Slovakia
The analysis Kazakhstan Slovakia
parameter
Geostrategic role | ® Trans-Eurasian transit hub; * Logistic hub of Central Europe;
* Abridge between Europe and Asia. |® Member of the Schengen Area
and EU, compliance with EASA/EU
(SES, ReFuelEU Aviation).
Regulatory ICAO (active compliance and elevation | EASA/EU (SES, ReFuelEU Aviation)
framework of standards) and the fifth freedom of
the air
Macroeconomic | High: 6.4 billion US dollars; GDP Niche: logistics dominates due to
contribution share - 2.5% (2023) automotive transport (81,71%); the
forecast for air transport CAGR -
5,25% (2025-2030)
Financial Capital-intensive strategy, aimed at the | Orientation towards optimization,
orientation fleet and MRO infrastructure expansion | lowering LCC operating costs,
(the Air Astana group is planning to dependency on foreign air carriers
invest 1.3 billion US dollars in fleet
modernization by 2029)

Remark: compiled by the authors using data from (International Air Transport Association),
(Mordor Intelligence, 2025b), (Finance.kz, 2025)

The comparative analysis of commercial models identifies profoundly marked
divergence: Kazakhstan opted for the strategy of vertically integrated, capital-
intensive expansion, whereas Slovakia is oriented towards the model of growth
outsourcing, with the emphasis on price leadership.

The strategic position of the Air Astana group is the key element in national
transport policy of Kazakhstan. It functions in the dual-brand architecture, uniting
a full-service carrier (Air Astana) with a low-budget sub-brand (FlyArystan).
Such market segmentation allows the group to effectively calibrate the demand,
minimizing the internal competition among brands, simultaneously maximizing
market penetration and reinforcing the dominant position.

The commitment of Kazakhstan to the extensive development is documented in
an unprecedented capital expenditure roadmap of the AirAstana group, totaling 1.3
billion US dollars until 2039 (Finance.kz, 2025). The capital-intensive trajectory is
aimed at ensuring future powers and long-term operating stability.

The detailed analysis of these investments highlights two strategic directions:

1. Fleet expansion: the group plans to increase the number of aircraft from 50 to
85 airplanes, which constitutes growth by 70%. Such an aggressive power scaling

) B & 792

el = HC



ISSN 1991-3494 2.2026

is a necessary condition for fulfilling the ambitions to create the transit hub and
satisfying the growing demand for Asian and Middle Eastern destinations.

2. MRO infrastructure: simultaneously 140 million US dollars are allocated
towards building two hangars for maintenance, repair and overhaul in Almaty
(Finance.kz, 2025). This allows the aviation sector to transcend simple exploitation
and gain technical autonomy.

Figure 3 illustrates the correlation between dynamics of capital investments in
passenger air transport sector and evolution of fleet numbers in the Republic of
Kazakhstan over the 2015-2024 period.
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Figure 3 — The dynamics of capital investments in passenger air transport sector and fleet numbers
in the Republic of Kazakhstan over 2015-2024, in billion tenge

Remark: compiled by the authors using data from (Bureau of National Statistics, 2025), (Civil Aviation
Administration of Kazakhstan), (Aviation Week), (Ministry of Transport RK, 2025)

Investments in own infrastructure of maintenance, repair and overhaul
(MRO) represent the key element of the vertical integration strategy. Considering
accelerated expansion (growth by 70% over a compressed timeframe), relying
on external MRO centers would mean significant operating risks and a critical
dependency on third-party providers. Creating own powers for capital maintenance
acts as a protective measure, aimed at ensuring the uninterrupted operational flow
and lowering the overall costs from aircraft possession throughout their lifespan.
Moreover, this step allows the group to transform the traditional cost center into
a potential revenue source, providing the deficit MRO services to third-party air
carriers. Therefore, the strategy of Kazakhstan demonstrates the evident aspiration
to maintain strict control over the internal market, determine the price policy and
flexibly react to rapid changes in market conjecture.

On the contrary, the aviation market of Slovakia is characterized by a structural
dependency on external operators. The Bratislava Airport (BTS) is primarily
focused on attracting foreign low-cost carriers (LCC) such as Wizz Air and Ryanair,
positioning itself as an economic alternative to Vienna International Airport on
account of strictly following the price leadership model. Despite the fact that this
strategy ensures a stable passenger flow, it inflicts critical strategic limitations.
Refusing to develop the dominating national carrier, Slovakia virtually cedes the
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significant strategic control — over route development, price policy and power
distribution — to those third-party LLC. The country’s economy, already limited
by the strict EU supervision (for example, ecological requirements), becomes
strategically vulnerable to external changes in price and operating policy of these
operators.

Despite the domination of automotive transport in logistics, the segment of air
cargo transportation demonstrates a stable growth. This growth is stimulated not
by transit flows (as is in Kazakhstan) but logistic requirements of the local high-
tech and manufacturing industries, especially, the automotive one. The forecasted
compound annual growth rate (CAGR) of 5.25% for air cargo transportation over the
2025-2030 period confirms that, although aviation is not the main macroeconomic
driver, it represents a critically important and growing segment of niche high-
revenue logistics.

The comparative analysis of regulatory environments identifies key risks, typical
for each system: for Kazakhstan it is potential divergence between the formal ICAO
standards and factual operating security; for Slovakia — structural ineffectiveness,
grounded in complex supranational European systems (EASA/EU).

Figure 4 represents the dynamics of aviation accidents and incidents, registered
in Kazakhstan over the 2018-2024 along with the relative safety indicators over the
2023-2024.
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Figure 4 — The dynamics of aviation accidents and incidents over 2018-2024 (4.1) and the
relative safety indicators in the Republic of Kazakhstan 2023-2024 rt. (4.2)

Remark: compiled by the authors using data from (Aviation Administration of Kazakhstan, 2023),
(Aviation Administration of Kazakhstan, 2024), (Aviation Administration of Kazakhstan, 2025),
(Government of Kazakhstan, 2015)

*Aviation accident: an event, related to aircraft exploitation, which led to the death (or the fatal
injury) of any person onboard and/or the damage or destruction of the aircraft itself.

**Ayiation incident: an event, related to aircraft exploitation, which could or virtually threatened
the integrity of aircraft and/or lives of its passengers, but did not result in aviation accident (crash).
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Kazakhstan undertook significant efforts to increase the compliance with
international standards, which is confirmed in the last ICAO audit. During the
following assessment, a considerable progress in the area of air security and
procedure simplification has been documented since 2017, while the compliance
metrics grew from 83% (2017) to 95% (2025) (24KZ, 2025). The ICAO experts
particularly highlighted the tightening of national legislation for bringing it into
compliance with the Standards and Recommended Practices (SARPs) of ICAO,
along with the strengthening the governmental supervision, regulatory system and
qualification of aviation personnel. Apart from this, the Government of Kazakhstan
actively promotes the creation of Permanent Mission in ICAO, which is the formal
step towards solidifying the international status of the country.

Despite this “paper-based” regulatory progress, the sector encounters an alarming
tendency in the realm of operating security. The number of aviation incidents
increased from 63 cases in 2023 to 74 cases in 2024 (Aviation Administration of
Kazakhstan, 2025). This measurable growth of incidents signals a critical divergence
between the successful completion of the ICAO audit and actual implementation of
security culture in practice.

It can be observed that there is an evident discrepancy between the large-
scale investments in tangible assets (new aircraft, MRO hangars) and necessary
development of intangible assets (procedural security, effective supervision,
complex education). For preserving the growing reputation of the global transit
hub, Kazakhstan has to focus efforts on eliminating this operating gap. External
investors and international partners evaluate the risks not according to the standard
compliance reports but according to the objective statistics of accidents and
incidents.

Slovakia, as an indispensable part of European structure, upholds the strict
security standards, implemented by the European Union Aviation Safety Agency
(EASA). Nonetheless, its trajectory of development is structurally limited by the
systemic problems, typical for the supranational aviation infrastructure of EU,
namely the Single European Sky (SES) initiative.

The SES initiative was primarily designed for increasing the effectiveness and
safety of air traffic management in Europe. However, it regularly encounters the
main problem — fragmentation of the national airspace management. The necessity
to achieve supranational consensus for any structural reform results in preservation
of ineffective routes and flight trajectories.

The most significant consequence of such fragmentation is a measurable
increase in operating costs. On average, aircraft fly 42 km more than necessary
due to suboptimal routes (Efthymiou and Papatheodorou, 2018). This structural
ineffectiveness factually functions as a permanent “operating tax” for all European
air carriers, including those, who constantly uses the Bratislava airport.

For Slovakia, which market strategy is oriented towards LLC attraction, such
ineffectiveness directly undermines its main competitive advantage. The LLC
model is built upon the maximal optimization of operations and minimization of
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costs. Forced fuel and time overspending due to mandatory 42-kilometer detours
considerably decreases the operating margin and weakens the competitive positions
of Bratislava regarding the hubs, not burdened by SES. It is important to note
that Slovakia has the limited opportunities for overcoming this problem because
elimination of airspace fragmentation requires a complex intergovernmental
coordination at the entire EU level.

Table 2 presents the quantitative summary analysis, comparing the investments,
economic contribution and regulatory risks for both countries.

Table 2 — Quantitative indexes of strategic investments, economic contribution and regulatory

risks
Parameter Kazakhstan Slovakia Significance
Investments in fleet and 1.3 billion US dollars | Depends on Strategy: vertical
MRO (the Air Astana external LCC integration and growth
group)

Increase in fleet (from 50
to 85 aircraft units)

Increase of 70%

Goal: achieving the global
transit hub status

Operating security

Increase from 63

High compliance

Risk: inner operating

(aviation incidents) (2023) to 74 (2024) | with EASA discrepancy
Regulatory ineffectiveness | - Average route Limitation: decreasing
(SES) overspending of | LLC price advantage
42 km
Mandatory SAF use Focus on Minimum Limitation: mandatory
(2025) effectiveness (young |blending share additional costs
fleet, DRM) of 2%

Remark: compiled by the authors using data from (Finance.kz, 2025), (Aviation Administration of
Kazakhstan, 2025), (Efthymiou and Papatheodorou, 2018), (European Union, 2023)

For Slovakia and European Union in general compliance with ecological
requirements is not only a strategy to increase effectiveness but a necessary capital-
intensive directive, aimed at achieving the ambitious goals of decarbonization. The
main regulatory tool in this area is the ReFuelEU Aviation Regulation.

Starting from 2025, all flights, departing from the European Union airports, are
obliged to use aviation fuel with the 2% minimal share of sustainable aviation fuel
(SAF). This index has to be gradually increased: up to 6% by 2030 and a substantial
70% by 2050 (European Union, 2023). SAF is an effective tool of decarbonization,
allowing to reduce CO: emissions during the lifespan by approximately 65%
(European Union, 2018).

However, SAF implementation is paralleled by considerable economic
consequences. Currently SAF carries a significant price premium compared to
the conventional jet fuel, and the EU production capacities are insufficient for
ensuring even the initial mandatory share of 2% (European Union Aviation Safety
Agency). The following increase in price directly affects the operating costs of
low-cost carriers (LLC), which comprise the structural backbone of Slovakian
market. Combined with the structural ineffectiveness of the Single European Sky
(SES) initiative, the mandatory utilization of costly SAF creates a dual structural
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burden, which fundamentally undermines the price competitiveness of Slovakian
air transport sector.

The approach of Kazakhstan to the Environmental, Social, and Governance
(ESG) issues is focused on increasing the operating efficiency and fleet
modernization, which naturally results in emission reduction. The key strategic
priority is aggressive digitalization of processes, necessary for managing rapidly
growing aircraft fleet.

In 2025 the Air Astana group established a strategic partnership with the Flydocs
company for Digital Records Management (DRM) system implementation.
The Flydocs solution is integrated into the existing system of Maintenance
and Engineering, (MandE), TRAX, allowing to transition the entire technical
documentation of aircraft into digital format — from the service bulletins to the
repair reports. This step decreased the dependency on paper-based archives and
significantly increases the data accuracy and operational responsiveness (Flydocs).

Discussion. Digitalization plays a decisive role in the Air Astana strategy,
fulfilling several key functions:

Operational risk mitigation: elimination of paper-based archives and increasing
the accuracy and tracking of MandE operations is the direct response to increase in
the number of aviation incidents. Considering the rapid fleet growth by 70% and
related to it strain on the MRO system, precise documentation management is a
necessary condition for upholding the high security standards.

Ensuring stable growth: the DRM system forms a solid basis for scaling
operations, ensuring that the maintenance documentation management processes
will not become a bottleneck in servicing 85 aircraft units by 2029.

Thus, for Kazakhstan digitalization is a strategic tool, precisely aimed at the
internal operational risk mitigation and ensuring the stability of extensive growth
trajectory.

The geopolitical environment exerts direct and asymmetrical impact on two
explored markets.

The geographical advantage of Kazakhstan as a transit hub is considerably
negated by the instability in the neighboring regions. Against a backdrop of
escalating tensions in the Middle East, Aviation Administration of Kazakhstan had
to introduce bans for flying over the high-risk airspace, including the areas of Iran,
Iraq, Syria, Israel, Jordan and Lebanon (Kazinform).

These bans have serious operating and economic consequences. Air carriers have
to utilize longer and more detouring routes, which inevitably leads to an increase in
fuel consumption, operating costs growth and, paradoxically, an increase in carbon
footprint. High and variable risk, connected to the mandatory expensive detours,
casts doubt on the reliability of Kazakhstan as a stable transit corridor, despite its
strategic position.

Slovakia, on the contrary, enjoys considerable geopolitical protection due to its
EU membership and secure airspace of the bloc. Its vulnerability to the external
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conflicts in the Middle East is minimal, ensuring the stability of the routes and low
variability component of the geopolitical bloc.

This discrepancy in geopolitical risks creates a unique opportunity for
collaboration. For Slovakia, aspiring to gain reliable corridors to Asia, Kazakhstan
can be strategically represented as an alternative, secure transit hub, allowing to
diversify logistic and geopolitical risks, bypassing more unstable conventional
routes.

Aviation markets of Kazakhstan and Slovakia develop according to the
fundamentally different trajectories, displaying different national priorities:
Kazakhstan aspires to gain strategic autonomy and market domination via extensive
growth, whereas Slovakia is oriented towards the niche effectiveness within a wider
European system throughout intensive integration.

Recommendations for Kazakhstan:

1. To accelerate the mitigation of the security discrepancy: it is necessary to
displace the accent from the formal ICAO standards compliance with precise
implementation of operational security culture. This requires consistent investments
not only in the equipment but also in the strengthening of supervision and education
of personnel for changing the increasing trend of accidents.

2. Digitalization for stability: to continue the strategic implementation of
digital tools such as Flydocs DRM platform, integrated into the MandE systems.
This is necessary for achieving high operating efficiency and flawless tracking of
technical maintenance, which directly decreases the internal operating risk with
unprecedented fleet expansion.

3. Diversification of transit corridors: to actively promote safer northern routes
to Asia to minimize the direct dependency on the corridors, vulnerable to conflicts
in the Middle East and geopolitical instability.

Recommendations for Slovakia:

1. Activeutilization of Kazakhstan’s transit: it is recommended to actively utilize
Kazakhstan as a reliable transit hub for passenger and cargo traffic to Central and
Southeast Asia. This effectively diversifies logistic risks, considering the stability,
ensured within EU.

2. Supporting the SES reform: it is necessary to reinforce the participation in
the supranational dialogue regarding the Single European Sky initiative reform
for facilitating its implementation. Optimization of the airspace and elimination of
excessively long routes (42 km per flight on average) will decrease the operating
costs and foster the competitiveness of Bratislava as an LLC-oriented hub.

3. Development of a direct link: it is necessary to explore the possibility of
opening of a direct Astana-Bratislava route to solidify the role of Kazakhstan as a
stable transit point and provide Slovakia with a stable access to Asian markets with
minimization of geopolitical risks.

Conclusion. The comparative analysis of aviation markets of Kazakhstan and
Slovakia identifies diametrically opposed trajectories of development. Kazakhstan
implements the strategy of extensive growth, aimed at the creation of trans-Eurasian
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transit hub, based on the vertical integration model. This is confirmed by a roadmap
of the capital investments of 1.3 billion US dollars from the Air Astana group and
planned fleet expansion by 70%. On the contrary, Slovakia has opted for a way of
intensive integration into the European network, focusing its attention on providing
niche services for low-cost carriers (LLC) within the strict regulatory architecture
of EU/EASA.

The main risks and recommendations:

— The key risks for Kazakhstan are represented by the discrepancy between
the formal compliance with ICAO standards and actual security indexes, which is
confirmed by the increase in aviation incidents from 63 to 74 over the 2023-2024
timeframe along with the geopolitical vulnerability of critically important transit
structures;

— The structural burden of Slovakia is related to inefficiency of the supranational
Single European Sky (SES) initiative, which, combined with the mandatory and
costly use of Sustainable Aviation Fuel (SAF), fundamentally decreases the price-
based competitive advantage of its LLC sector.

For ensuring stable development Kazakhstan needs to critically accelerate
elimination of the inner discrepancy in the realm of operational security via
digitalization (Digital Records Management, DRM) and foster the security culture.
For Slovakia, it is recommended to actively use Kazakhstan as a stable alternative
transit hub for air transport to Asia and strengthen the support of the SES reform for
decreasing the growing operating costs.
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