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Abstract: Civil aviation activities are open to various agibties regarding air traffic flow. Small changespiolitical,
economic and technological bodies of civil aviatican change the direction of air traffic flow and @avigation.
Likewise, the civil aviation industry and its degent branch air logistics lived through hard tindesing the COVID-
19 period. The airlines, airports, and service jatens suffered from a lot of negativities. It wasexpected result for Air
Traffic Flow Management to come near a financi@ismwith capacity deficiencies. This paper aimiie@stigate this
period of 2017-2021 one more time, but with a gligtifferent simulation methodology which assurtfessperiod lasted
for 300 years and with specific variables of Retaminvestment (ROI), Return on Assets (ROA), Retom Equity
(ROE), Capital Expenditures (CAPEX) and OperatioBapenditures (OPEX) in Air Navigation Service Hdzr
Industry of Europe. According to findings, geogriaphlocation (for Central Europe, Turkey, the Medianean region
and the United Kingdom) and the situation of staggmrding development, routes and the situaticairpbrts are the
main variables of profitability and investment stures of Air Navigation Service Providers. It atsncluded that the
financial and economic situation of Air Navigati@ervice Providers in Europe cannot be changed dersg these
variables if this period continues for 300 yearsause of air the main air traffic routes and awflarder of Europe.

1 Introduction This analysis simulates the COVID-19 period for 300

The sustainability of a healthy financial structise Years (iteration numbers of Monte Carlo simulagjoim
always a great hardship for airlines and air lagist air traffic services With more clear words, itaisked the
companies, especially in critical and hard timeshsas the research question is “What can the financial amheaic
COVID-19 period for aviation. These critical timeften ~ Situation be in the following 300 years if the CQV19
occur in civil aviation such as epidemics and pamids, Period continues during that period regarding Sdrtgmt
security crises such as 9/11, and economic anddian Measures which are Operational Expenditures (OPEX),
crises such as oil price recessions. On the witler the Capital Expenditures (CAPEX), Return on Assets (ROA
congruence of OPEX and CAPEX is subjected to differ Return on Equity (ROE) and Return on InvestmentlJRO
works. For instance, they are good indicators efire+ i ANSP (Air Navigation Service Providers) indust
oriented cost analysis, cost efficiency, cost-depenrisk Europe?”. By doing so, it aims to show the impaztanf
orientation and performances of the current busineghe period in terms of countries and the financial
making activities and especially they are bendfigia Vulnerability of ANSP (Air Navigation Service Prolérs)
producing sector-related financial information, ythean industries and companies to this period empirically
give insightful views on infrastructure utilizatio®n the Depending on their efficiency in showing the qualif
other side, ROA, ROE and ROI are good ratios of tHearnings, EBITDA (Earnings Before Interest, Tax,
financial value of a company and the profitabilily ~Depression and Amortisation) measures are ujuﬁaethe
business activities and its trading forces. If taeyutilized ~calculations of ROA, ROE and ROI. Besides these,
correctly, the users (stakeholders) of them canemakAPEX and OPEX measures are so efficient in the
comparisons between financial units. Particularty idetermination of expenditures and investment powfer
turbulent and dynamic times. At the same time, Rg?,  high technology industries such as ANSP. The rebear
ROE and ROI measures impact the calculation of etarkserves to fill a gap regarding the utilization ohslation
capitalization. For these causes, they are indisgige for 300 years in the .aviation industries' financald
parts of the financial communication and public¢Conomic comprehension.
disclosures of companies in current and futureipiisies.
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2 Literaturereview Therefore, tariff ~ components  determine  the

ANSPs, by providing Air Navigation Services (ANS),competitiveness and position of the airline amasdight
establish a crucial link between airlines and airpodestinations. It is an important criterion in tientnuity of
operators, making them a significant variable mafline the efficiency and profitability structure of therlime
industry [1]. ANSPs are highly effective in ensgrithe business. The basis of design components; is opeaat
smooth completion of flights by regulating air fraf2] ~ Suitability, economic efficiency and passengerséatiion.
and the flow of air traffic. They offer serviceschuas air Airlines want to minimize flight costs and achiesafety
traffic control, routing, landing, and ground optéemas and  goals with high efficiency by focusing on the adritr
they support air logistic activites and air traoep ufullzatlon rate in their fleet structures, groungirt|me§ of
Through improvements, ANSPs increase the efficieafcy aircraft, flight network structures, flight frequees,
air traffic usage and reduce costs [3]. The addiwitof Occupancy rates, and on-time departure and afewtdrs.
ANSPs are financed through air navigation senimrges In addition, airport passenger and ground services
collected from airlines using the airspace [4]. e activities, where airlines’ flight operations aegrd out,
Charges are levied on all f||ghts using the airepmcept must be established fO”OWing aviation safety raed air
for demonstration flights, humanitarian aid, trami or traffic flow management rules.
mi|itary f||ghts [5] These fees are not 0n|y a eaue EUROCONTROL is a significant organization in the
source for ANSPs but also play a crucial role iapshg integration and coordination of ANSPs in Europe. [5]
Europe‘s passenger and cargo air transportatior&irso EUROCONTROL focuses on advancing the constitution
traffic flow. Statistically, air navigation servicgharges ©f the Single European Sky (SES), a European Union
constitute approximately 5% of the cost of each adline initiative, to address topics such as increasiaiitrievels,
ticket [6]. The European Commission allows ANSPs tfigh ANSP service costs, heterogeneous operational
recover the costs incurred for the services theyige. Practices, and air network constraints faced by the
However, during periods of crisis in aviation, tmiest European Air Traffic Management (ATM) system.
recovery approach exacerbated the crisis by d|g|m Therefore, EUROCONTROL ensures an infrastructure fo
costs among fewer flights, leading to regulatorprgjes air traffic flow and air logistics.

[2]. Initially, ANSPs were only permitted to covéreir In this analysis, to measure the financial capiddyliof
costs, but later they were allowed to generateratain ANSP  companies  across  Europe,  Operational
profits to mitigate financial issues for airlinesrig crises. Expenditures (OPEX) raised as the first importamtable
ANSPs derive revenues from three different types &S an indicator of projectinvestments [8], altiotiiey do
flights: domestic, international, and transit fligh[5]. not directly contribute to the base and they cpoes to
ANSPs can be categorised into three different tyipes the price of keeping the business functional analire
terms of ownership: state organisations, commézeial costs of technical and commercial functionals,
organisations, or privatized organisations [2].tiatliy ~Management [9]. So, OPEX is the main answer to the
established with state involvement, ANSPs have beéiestion of how an ANSP sustain its production wikt
commercialized and privatized over time due todsdike [10] which can be counted as labour, machinery and
technological ~ equipment  inadequacies,  facilitgauipment, property costs and administration [Mih its
deficiencies] and financial resource pr0b|ems Mny financial nature and Consistency in the indicatioh
publications have examined the impact of privaiseston operational strength, OPEX is the main elementisiriess
ANS. It has been found that ANSPs' capabiliies afrocesses and the efforts toward continual process
directly related to the privatization processes. m’{mprovement for years of big industries such asotay
Additionally, in the long term, the privatizatiof ANSPs  [12].

has reduced the charges paid by users for service On the other side, Capital expenditures (CAPEX) are
acquisition due to commercial Competition [3,7]eTh utilized in the situations of diSpOSition, modifican and
commercialisation of ANSPs began with initiativedew ~ replacement of settled assets and it has a dimgsat on
Zealand in 1987, followed by Australia and Canadi€ company's future cost structure [13]. Govereeal,
adopting similar methods. A state-owned business whl4] underline that capital expenditure (CAPEX) is
estab"shed' refunding the government's per ant [5 eXplained as an initial investment that involves d:hpltal

To achieve higher profitability rates in the aidin costs of all fixed assets (plant and machinery) ao-
market and air logistics, the focus is mainly aerift and fixed assets (design and commissioning costs). rOthe
human resource efficiency levels. To achieve thial,g negative cash flows, classified as expenditure, are
fleet planning departments of aitline companiesygla accounted for in terms of operating expenditureERP
active role. Fleet and schedule planners first pan tax, and depreciation.
effective flight schedule design. The design of fifght In a financial statement analysis, revenue can be
schedule is the Star[ing point of airlines' p|agnmnd calculated thrOUgh different meth0d0|ogies suclEBET
operations. Flight schedule: It shows the depasmrigal (Earnings Before Interest and Tax) and EBITDA (kg
time of each flight leg, the flight points when thights ~Before Interest, Tax, Depression and Amortisatidinjs
take place and the fleet type to be used in thghtfli also clearly emphasised that distinctions betweBIT E
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and EBITDA can resource from the industrial contéxt repeatedly, each time drawing a different randotmose
this criticism is intensified here, for exampleteafstating inputs from the sampling distribution of the model
their importance, It can be underlined that EBITEs be parameters, the result of which will be a set odgilde

a clear and consistent indicator for manufacturingutputs and underlines the critical importance ah@®m
companies against service companies [15]. It eslithe Number generation or Law of Random number in
net profit ratio to account for the main differeacm computer science. At the same time, Random Number
variables such as ROA and EBITDA margin [16]. Lukas Generation is named as Pseudo-random Generatdifs. Wi
[17] utilises EBIT for European micro-level manufaing the utilization of a Monte Carlo Model, the usersda
companies’ gain. EBIT and EBITDA measures areadtili theorists overcome the uncertainty [26]. Nonetlgldse
also by Andres [18] to understand founding-familymain questions of the Monte Carlo Model are théditgl
ownership structures. As he realizes his deep sisalge of the algorithms in principle, as well as the aacy of the
underlines particularly these two typical assessmém results that can be obtained in practice [27]. s&®ei[{28]
calculate the Return on Asset (ROA) ratio. Lopead dt19] underlines the problems of the Monte Carlo methods
give place to EBITDA values to calculate ROA in theunderlying 4 important emphases; i) Like most mdtho
profitability structure analysis of cheese-prodgcinbased on probability theory, Monte Carlo methoéstata
companies in Spain. According to the analysis afBens intensive. Consequently, they usually cannot preduc
et al. [20], EBITDA-reporting firms are relativeymaller, results unless a considerable body of empiricakimétion
more leveraged, more capital intensive, less @ioifitand has been collected, or unless the analyst is witinmake
have longer operating cycles than non-EBITDA rapgrt several assumptions in the place of such empirical
firms. It should be underlined the importance offHRA  information. ii) Although appropriate for handling

in financial and value-dependent decision-making. variability and stochasticity, Monte Carlo methadsnot
be used to propagate partial ignorance under any
3 Methodology frequentist interpretation of probability. iii) M Carlo

There are five important financial indicators ratin Methods cannot be used to conclude that exceedakse

this analysis. They are Operational Expenditurd3gg), are no larger than a particular level. iv) Finaligonte
Capital Expenditures (CAPEX), Return on Equity (ROE Carlo methods cannot be used to effect deconvoisitio
Return on Asset (ROA) and Return on Investment JRO$olve back calculation problems such as often drise
of 33 ANSP companies or air traffic flow regulatdrsthe remediation planning. Besides their advantageshin t
calculation process of ROE, ROA and ROI, EBITDAdetection of optimality problems in finance [299rFChen
(Earnings Before Investment, Depreciation an@nd Hong [30], Monte Carlo simulations utilise ficzl
Amortisation) values are utilised for the periods2617 decision analysis, financial risk assessment, Gizdrrisk
and 2021 as argued in the writing review sectiofierA Management, monetary portfolio management and
ROE, ROA and ROI values are calculated, the vadues Optimisation, and financial strategic planning che
simulated with the Pseudo Monte Carlo Method fod 3orealised with Monte Carlo Methods. In classicalleation
iteration numbers as in the Al-Kharusi & Murthy [2tork ~ Ctiteria, a Monte Carlo method can be describedraiag
in Excel program by the utilization parametrestafsard two dimensions such as data conformity of the dicaly
deviation, mean and random numbers. Their averaggodel and validation of the Mathematical model [31]
variance, standard deviations, maximum and minimum Nevertheless, the nature of the science branctitend
values are given in the following Tables. It shopéchoted  intensity of risk gain importance in this contelxt.clearer
here that there are several approaches in a hngml]jre words, there can be differences between sociahces
regarding iteration numbers. natural and engineering sciences regarding iteratio
Monte Carlo Models are a strong tool in many fiedfls numbers.
different sciences. It is known that the algorithmased on
this method give statistical estimates for anydirfanction 4  Findings
of the solution by performing random sampling ckatain The main findings of 5 ratios are presented in the
random variable whose mathematical expectatiorhés tfollowing 5 tables. The ROA, ROE and ROI scores are
desired function [22]. They can be utilized forkris calculated by benefiting EBITDA values. At the efdhe
management regarding different viewpoints [23] emen day, they are specific measures of how a compaligeut
psychological research with correct sample sizd$ |2 its resources to create more value. These resoarmees
designing a Monte Carlo analysis, the events #iat their assets, shareholders equity and investments. Bhaipl,
describing forces from a case or a simulation ay v retaining and conducting of these resources are
important. The logic of a Monte Carlo method taidast problematic, accordingly, the transformation of séne
shape with different types, Bonate [25] underlitiest the resources to a return is another problem for casatr
sampling distribution of the model inputs should b&NSPs are strategic companies for states and
defined a priori (before-experiment processes), fajovernments, nevertheless, the last form of Airfficra
example, a normal distribution with mearand variance Management is designed by regulators and auttsritie
02. Monte Carlo simulation can explain the modetases of emergencies, like COVID-19, the situatiod
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results can be complex for states. The only firglncifinancial management, the ANSP would suffer frora th
crisis. For this cause, the research findings gaportance
flow tremendously decreased during the COVID-1%8m for the future. Table 1 shows the OPEX (Operational

resources of ANSP are flights, flight rates andteffic

Without the financial aid of the states and effexti Expenditures) predictions of ANSPs.

Table 1 OPEX (Operational Expenditures) Predictions

Mean| Variancel Standart Dev. Maks Min Country
Albcontrol -2122.¢  391038.. 625.33043| -76.45] -4141.3! Albanie
ANS CF -2886.3: 23553! 485.319454| -1298.0! -4452.8! Czect
Fintraffic -64.816;  65.5163: 8.09421613| -38.327. -90.943: Finlanc
ARMATS -3508.. 131902.. 363.183542| -2319.6! -4680. Armenie
Austro Contrc -237.86: 2509.5: 50.0952117| -73.920 -399.56: Austrie
Avinor Flysikring -1892.4{  29727.0. 172.415221| -1330.0! -2448.1: Norway
BULATSA -167.10¢  739.283 27.1897715| -78.408! -254.7: Bulgaric
Croatia Contrc -551.0¢  954.865. 30.9008909| -450.23{ -650.62! Croatic
DFS -1096.7/|  4860.48. 69.7171496| -869.28"| -1321.3! German
DHMI -2.793(  0.83976! 0.9163874| 0.19543] -5.747: Turkiye
DSNA -1481.5  625.460! 25.00920 -1399.7| -1562.2° Franc
EANS -16.846¢  2.37902. 154240835 -11.799: -21.825( Estonit
ENAIRE -655.96! 3239.4 56.9160770| -469.70! -839.68: Spair
ENAV -608.84¢{  336.072i 18.3322884| -548.85! -668.02: Italy
Hungaro Contr¢ -27.025! 1.6876- 1.29909201| -22.774 -31.218I Hungan
IAA -147.70{  22.8227. 4.77731311] -132.07{ -163.12 Irelanc
LFV -2625.6! 118639.. 344.440498| -1498.4| -3737.4! Swedel
LGS -21.543{  5.11902i 2.26252647| -14.139: -28.846 Latvia
LPS -53.489: 173.012 13.1534249| -10.443! -95.946( Slovakrepublic
LVNL -218.627]  417.362: 20.4294441| -151.7°] -284.5 Netherland
MATS -19.023: 1.27185: 1.1277669| -15.332! -22.663: Malta
M-NAV -824.12« 13441.6. 115.93810| -444.70°] -1198.3( North Macedoni
MOLDATSA -157.52¢  407.491! 20.1864184| -91.467( -222.68! Moldove
NATS -619.04{  708.167 26.6114202| -531.95{ -704.94 United Kingdon
NAV Portuga -175.17! 118.964. 10.9070698| -139.48! -210.38! Portugs
NAVIAIR -976.29: 17789.1 133.376068| -539.80°] -1406.8: Denmarl
Oro Navigaciji -21.105{  9.79150: 3.12913768| -10.865. -31.205! Lithuanie
PANSA -761.57)  4089.29. 63.9475678| -552.29( -967.98! Polanc
ROMATSA -893.87| 478.634i 21.8777238| -822.2{ -964.49! Romanii
Skyguide -392.14{  532.355: 23.0728246| -316.6¢ -466.62 Switzerlant
Slovenia Contr¢ -30.305! 5.9598: 2.44127431| -22.316. -38.185l Slovenit
SMATSA -7.8160¢  0.40482: 0.63625586| -5.7338 -9.8697{ Serbia and Montenec

Operational expenditures (OPEX) show a clear pictuthe other side, developed countries and aviatiamiies

of an ANSP's activities-dependent expendituresrdiégg such as Germany, France, Sweden, Denmark and Norway

maintenance, rent, equipment, inventory costs, ataud,  Air Navigation Service Providers (ANSP) tend tolisa
payroll, insurance, step costs, and funds allocdted more operational costs than other countries. Takkows

research and development. According to our MontéoCa the results of the simulation for CAPEX (Capital

analysis results on OPEX, all of the countries vl Expenditures) predictions.
subjected to operational costs for the researcioghe®n
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Table 2 Capex (Capital Expenditures) Predictions

Mean| Variance| Standart Dev. Maks| Min Country
Albcontrol -506.86 137840.! 371.26931 708.145| -1705.2° Albanig
ANS CF -802.54{  36419.2] 190.838271 -178.01 -1418.5! Czect
Fintraffic -3.9293]  3.99747] 1.99936875 2.61380| -10.38! Finlanc
ARMATS -525.0  80084.1) 282.991510/ 401.104| -1438.4 Armenie
Austro Contrc -26.579!  27.4500{ 5.23927855 -9.43344  -43.491: Austrig
Avinor Flysikring -385.29¢ 10065.9: 100.32906 -58.015] -708.63: Norway
BULATSA -23.827| 38.6440] 6.21643414 -3.5491. -43.861 Bulgarie
Croatia Contrc -95.304  867.411| 29.4518536 0.77020) -190.2: Croatit
DES -103.52]  227.470]  15.0821245 -54.322! -152.12¢ German
DHMI -1.2021  0.07617| 0.27599641 -0.3018: -2.0916: Turkiye
DSNA -198.96( 174.055] 13.1929993 -155.79] -241.55: Franct
EANS -4.6427)  6.79884| 2.60746023 3.89042| -13.059: Estonié
ENAIRE -97.005{  400.702| 20.0175435 -31.496(  -161.6: Spair
ENAV -105.98{ 333.619| 18.2652580 -46.213]  -164.941 Italy
HungaroContrc -5.4638: 2.45468! 1.56674449 -0.3365; -10.521: Hungan
IAA -19.271  90.0521| 9.48958185 11.7841) -49.902: Irelanc
LFV -393.80: 19172.6| 138.465499 59.3379, -840.74¢ Swedel
LGS -5.5636;  4.66159] 2.15907338 1.50213] -12.532¢ Latvia
LPS -6.0839: 7.7763( 2.78860899 3.04206! -15.085: Slovak republi
LVNL -49.081{ 316.893| 17.8015043 9.17524. -106.54. Netherland
MATS -2.079¢ 1.82621. 1.3513745 2.34289| -6.4416: Malta
M-NAV -62.951; 3706.09| 60.8777103 136.276) -259.45( North Macedoni
DATSA -12.709: 92.862| 9.63650863 18.8272| -43.814: Moldove
NATS -137.56! 1749.45] 41.8264866 -0.6836! -272.57: United Kingdon
NAV Portuga -23.522]  40.7512| 6.38366830 -2.6309: -44.1271 Portugs
NAVIAIR -102.37| 556.638| 23.5931901 -25.166. -178.53: Denmarl
Oro Navigaciji -4.9583! 17.4356| 4.17559652 8.70664i -18.436! Lithuanie
PANSA -165.72: 2218.3 47.09925 -11.586: -317.75! Polanc
ROMATSA -44.106! 147.538| 12.1465611 -4.3561{ -83.314: Romanii
Skyguide -59.6107 279.585| 16.7208206 -4.8903. -113.58:! Switzerlant
Slovenia Contr¢ -2.7312(  4.43251| 2.10535331] 4.15869| -9.5270: Slovenit
SMATSA -2.0406:  0.06488. 0.2547169 -1.2070 -2.8628. Serbia and Montenec

Capital Expenditure (CAPEX) includes the investmerdis Germany, France, Sweden, Denmark and Norway Air
projects of ANSP companies. According to our Mont&avigation Service Providers (ANSP). ROA (Return on
Carlo results developed and aviation countriesizedl Assets) predictions are given in Table 3.
investments in the projects of ANSP-related ad#éigisuch

Table 3 ROA (Return on Asset) predictions

Mean| Variance Standart Dev. Maks| Min Country
Albcontrol 0.12294] 0.00230) 0.04801118  0.28006{ -0.0320: Albanie
ANS CF 0.03682] 0.01550/ 0.12451374| 0.44430| -0.3650! Czect
Fintraffic 0.07785] 0.06585| 0.25661593] 0.91765| -0.7504° Finlanc
ARMATS 0.19972] 0.03503| 0.18718773 0.8123] -0.4044! Armenie
AustroContro 0.01896(]  0.00532. 0.0729595 0.25773] -0.2165: Austrig
Avinor Flysikring 0.00439] 0.00546) 0.07390540, 0.24548| -0.2337i Norway
BULATSA 0.09699| 0.00109] 0.03314190, 0.20510{ -0.0098: Bulgarie
Croatia Contrc 0.11787| 0.00830] 0.09114335 0.41519| -0.1758! Croatit
DFS 0.04599] 0.00090] 0.03008345| 0.14412| -0.0509¢ German
DHMI 0.21407: 0.0130¢ 0.11441150, 0.58729| -0.1546! Turkiye
DSNA 0.12359] 0.00147(| 0.03841726| 0.24931| -0.0004: Franc
EANS 0.17690| 2.37902| 1.54240835| 5.22457| -4.8017( Estonit
ENAIRE 0.04828] 0.10123| 0.31817779  1.08954| -0.9787! Spair
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ENAV 0.11438. 0.00088| 0.02969630 0.21156! 0.01852 Italy
HungaroContrc 0.05549 0.02625| 0.16203775 0.5857{ -0.4675: Hungan
IAA 0.08323 0.00213( 0.04625411 0.23460i -0.0660t Irelanc
LFV 0.04020:i 0.00081| 0.02856152 0.13367{ -0.0519¢ Swedel
LGS 0.09590i 0.01702] 0.13047910 0.52291] -0.3252¢ Latvia
LPSE 0.01758! 0.01397. 0.1182132 0.40444i -0.3639¢ Slovak republi
LVNL -0.0327t 0.02654| 0.16292171 0.50041] -0.5586! Netherland
MATS 0.0655! 0.00744| 0.08629610 0.34796. -0.21¢ Malta
M-NAV 0.0358t¢ 0.04038( 0.20096315 0.6935( -0.6127¢ North Macedoni
MOLDATSA 0.0378: 0.02584| 0.16076947 0.56396: -0.4811: Moldove
NATS 0.11447. 0.00133] 0.03650626 0.23394{ -0.0033¢ United Kingdon
NAV Portuga 0.04600! 0.00142{ 0.03779319 0.1696¢ -0.0759¢ Portugs
NAVIAIR 0.06477 0.0007¢ 0.02810821 0.15676 -0.0259! Denmarl
Oro Navigaciji 0.08196. 0.00450] 0.06709979 0.30155] -0.1346: Lithuanie
PANSA 0.11667: 0.00825/  0.09086292 0.41407 -0.1766:. Polanc
ROMATSA 0.02791. 0.00456! 0.06759763 0.24913] -0.1902¢ Romanii
Skyguide 0.01396! 0.01695( 0.13020835 0.44008i -0.4063: Switzerlant
SloveniaContro 0.045° 0.07475] 0.27341356 0.9404] -0.8368: Slovenit
SMATSA 0.02724. 0.01288] 0.11352208 0.39875] -0.3391{ Serbia and Montenec

According to ROA results, The ANSPs of Armeniaregarding EBITDA. ROE (Return on Equity) prediction
Tarkiye, and Poland realized high asset utilizationesults are shown in Table 4.

Table 4 ROE (Return on Equity) predictions

Mean| Variance| Standart Dev. Maks Min Country
Albcontrol 0.14304'| 0.00322i| 0.05681488| 0.32897i| -0.0403: Albanig
ANS CF 0.02863!| 0.02819!| 0.16791331| 0.57814!| -0.5133( Czect
Fintraffic 0.07842!| 0.88334'| 0.93986559| 3.15421!| -2.9553. Finlanc
ARMATS 0.23220.| 0.04613:| 0.21478270| 0.93509!| -0.4610i Armenie
Austro Contrc 1.5524 12.8051!| 3.57843356 13.2631i| -9.9982: Austrig
Avinor Flysikring 0.03169!| 0.46978.| 0.68540763| 2.26755| -2.1772: Norway
BULATSA 0.11718/| 0.00172°| 0.04155409| 0.25274:| -0.0167. Bulgaric
Croatia Contrc 0.20096:| 0.02476.| 0.15736187| 0.71428!| -0.3061 Croatit
DFS -0.1489! 0.0155¢| 0.12486056| 0.25833.| -0.5513 German
DHMI 0.30774'| 0.02153!| 0.14676025| 0.78649:| -0.1652: Turkiye
DSNA 0.35348!| 0.00452:| 0.06724603| 0.57355| 0.13642i Franc
EANS 0.369791| 0.12140 0.3484374 1.51008!| -0.7549: Estonié
ENAIRE 0.0213{| 0.22257 0.4717825 1.56533.| -1.5014( Spair
ENAV 0.21620!| 0.00174°| 0.04179693| 0.35298!| 0.0812¢ Italy
HungaroContrc 0.04627. 0.05717| 0.23901897| 0.82848.| -0.7252! Hungan
IAA 0.15061 0.006¢ 0.0830686 0.42246'| -0.1175. Irelanc
LFV -0.9731:| 0.40127/| 0.63346355 1.09992.| -3.0178 Swedel
LGS -0.3442¢| 2.10838.| 1.45202640| 4.40760.| -5.0312: Latvia
LPS -2.9420:| 34.2048!| 5.84849140 16.197°| -21.820: Slovak republi
LVNL 0.63907.| 0.96600.| 0.98285487| 3.85555.| -2.5334: Netherland
MATS 0.09928:| 0.02957!| 0.17197478| 0.66208i| -0.4558: Malta
M-NAV 0.035341| 0.05814.| 0.24112463| 0.82444i| -0.7429 North Macedonii
MOLDATSA 0.04945.| 0.03192.| 0.17866356| 0.63414.| -0.5272! Moldove
NATS 0.2988!| 0.00340'| 0.05836982 0.4898| 0.1104 United Kingdon
NAV Portuga 0.14964.| 0.01414!| 0.11893155| 0.53885!| -0.2342! Portugs
NAVIAIR 0.11162!| 0.00167:] 0.04088700| 0.24543!| -0.0203! Denmarl
Oro Navigaciji 0.10429.| 0.00794!| 0.08913338| 0.39599.| -0.1834. Lithuanie
PANSA 0.21089!| 0.02416.| 0.15543845| 0.71958.| -0.2908: Polanc
ROMATSA 1.22132'| 26.1508! 5.1137907 17.9566 | -15.285: Romanii
Skyguide 0.00921!| 0.08591.] 0.29310502| 0.96843.| -0.9368 Switzerlant
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Slovenia Contr¢ -0.0736: 0.4337:] 0.65858968 2.08168!| -2.1994: Slovenit
SMATSA 0.01969. 0.03890!| 0.19725392 0.66522:| -0.6170:| Serbia and Montenec

According to ROE results, the ANSPs of Austriaregarding EBITDA. ROl (Return on Investment)
Romania, Italy, and Croatia realised high equilljsation  prediction results are given in Table 5.

Table 5 ROI (Return on Investment) predictions

Mean| Variance| Standart Dev. Maks| Min Country
Albcontrol -2.9410{  19.3488| 4.39873061 11.454, -17.139! Albanig
ANS CF -0.2827{  1.27935| 1.13108744| 3.41884.| -3.9337. Czect
Fintraffic -0.4700;  19.4910] 4.41486690 13.9780, -14.720¢ Finlanc
ARMATS -8.9383{  89.6360) 9.46763073] 22.0452| -39.498! Armenie
Austro Contrc 0.74138]  4.89064 22114 7.97864i| -6.3969! Austrig
Avinor Flysikring 0.01839]  1.03045! 1.0151138 3.3297¢ -3.2530° Norway
BULATSA -0.2797{  1.28552| 1.13380804| 3.41884., -3.9337. Bulgaric
Croatia Contrc -0.5875!Y  4.52517| 2.12724671| 6.35172| -7.4431: Croatit
DFS -1.0776{  0.65547| 0.80961596 1.56335| -3.6868 German
DHMI -2.2460(  1.25153| 1.11872052 1.4033; -5.8514. Turkiye
DSNA -1.0812{ 0.07385| 0.27175921 -0.1919] -1.9584 Franc
EANS -1.4226{  1.55927| 1.24870980, 2.66385( -5.4533: Estonié
ENAIRE 0.02022] 0.24114| 0.49106699 1.62728| -1.5648 Spair
ENAV -3.0441) 0.31160| 0.55821655 -1.2173] -4.8459 Italy
HungaroContrc -1.1761) 0.26869| 0.51835512| 0.52024, -2.8492! Hungan
IAA -0.4812]  0.45435| 0.67405998 1.72470| -2.6569i Irelanc
LFV 0.59422] 0.29287| 0.54117555| 2.36526| -1.1526: Swedel
LGS 0.10553] 0.02292( 0.15142373] 0.60107| -0.3832 Latvia
LPS 0.02636/ 0.02350| 0.15332071 0.5281. -0.4685: Slovak republi
LVNL 0.24194| 2.42109( 1.55598652| 5.33405| -4.7805! Netherland
MATS -1.3531]  2.83950 1.6850842 4.16144| -6.7923! Malta
M-NAV -2.6193Y  26.7444)] 5.17150065 14.3048| -19.312: North Macedoni
MOLDATSA 1.24873| 28.7081( 5.35800004 18.7832| -16.046: Moldove
NATS -4.0255]  32.0026| 5.65709196 14.4878| -22.285¢ United Kingdon
NAV Portuga -0.7943{  0.40007| 0.63251403 1.27559| -2.8360: Portugs
NAVIAIR -0.5467  0.79329. 0.890670 2.36849| -3.4212! Denmarl
Oro Navigaciji -1.6660; 3.13560] 1.77076395|  4.12897| -7.3817i Lithuanie
PANSA -1.9165!  6.14280: 2.4784678 6.19445| -9.9166! Polanc
ROMATSA 0.08822]  0.03608! 0.1899627 0.70989] -0.5249! Romanii
Skyguide 0.0463] 2.40014| 1.54923894| 5.11635| -4.9543 Switzerlant
Slovenia Contr¢ -0.7180{  18.0965] 4.25400786 13.2035| -14.449: Slovenit
SMATSA -0.3321{  1.12559| 1.06094239  3.13985| -3.7567:{ Serbia aniMontenegr:

According to ROI results, the ANSPs of thedeterminative variables. Besides these geographical
Netherlands, Latvia, and Slovak Republic realizégghh location impacts, tax and fee regimes of countdesiect

investment utilization regarding EBITDA. and definite high-technology selection should be th
subject of more detailed analysis. In the Figurthére is
5 Discussion and conclusions an explanation of European air traffic. Accordim it,

As seen in the findings section, geographic locatio Central Europe, Turkey and Mediterranean regiontaed
have great importance for Air Navigation Servicdnited Kingdom are important geographies in thenfe
Providers' financial profitability and investmentsOf air transport and air transit ways of the Eueope
Considering the reality that taxes and fees focairiers ~continent, therefore the findings are expected degired
have deep impacts on the economic structures sethdesults regarding financial profitability and inteent
state-based companies, flights and route seleaiien (€xpenditure) structures.
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i 'Figﬁre 1 Density plot of European air traffic
Source: [32]

On the other hand, the airport's utilization in theconomic [34]. To ensure these items one by onee mo
European Zone approves the importance of findings owidespread and comprehensive governance is a fitgcess
more time considering the busiest airports of theogean in political, legal, technological and economic dimsions.
continent in Figure 2. Nevertheless, the timesgad20&7- Anotherimportant dilemma is to prepare for thetrogisis.
2022 is so complex because of the reality of CAd@d- As stated many times, civil air transportation amd
Depending on the reality of cargo transportaticsh@argo- logistics can be easily manipulated with a crisiacture
related logistics, the busy airspace regions didewl the because of its highly political, technological awbnomic
crisis but profitability and investment values aodow for components. The states should protect their indépere
other countries. The research presents that soatesstin the air, while they protect their financial and
governed the crisis period better than other stegarding technological development regarding air flow and ai
OPEX, CAPEX, ROA, ROE and ROI. If this periodtraffic. Therefore, the balance between the vali¢he
continues for 300 years, the results should beask fdr main determinants (safety and security) of civiation
other countries that are out of the main routeandigg Air  and profit-seeking motivation will gain importanicethe
Navigation Services. next steps for Europe which suffered from interzdi

It should be underlined that the governance antbnflicts such as the Russia-Ukraine War, and sheel-
management of ANSP structures, air traffic flow anéalestine War and competition with the United Stated
capacity management and air logistic activitiesehavdot China. The existence of AIRBUS should be used as an
of dynamics, today there are different projectshi@ air opportunity and all European countries should befrem
traffic governance body of Europe such as SESARg(8i the advantages of AIRBUS climate like in the exasgfl
European Sky Air Traffic Management Research). s iBOEING and the impacts of the BOEING networks an th
every logistic and civil air transportation actwit world. The effective contribution of African and ias
standardization [33], and the selection of correfficient, governments to civil air transportation and airistigs
effective routes can be considered some importamsi activities will change the main routes and the ritial
for future safety, securely, environmentally frigndand position of ANSPs in Europe.
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Figure 2 Europe’s 100 busiest airports
Source: [35]
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