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AIRCRAFT FLEET OPERATION EFFICIENCY:
COMPARATIVE ANALYSIS

The article is devoted to the problems of aircraft fleet functioning in the present economic situation, the
issues of strategic air traffic management based on modern information technologies and intelligent services
using advanced achievements in analysing, forecasting optimization, aviation modeling for operational
information processing and decision making in the field under analysis. Air transport development long-
term and current planning, being a multifaceted problem, includes the task of forecasting the demand for
transport services, routing passenger flows, formation of airlines network and the optimal distribution of
aircraft routes. Rationalization of passenger services plays an important role in improving the organization of
airlines operation, meeting the demand of the population for air transportation, development of international
relations and integration of the state economy into the world economic system. It is determined that in order
to increase the efficiency of aircraft fleet planning, management and operation it is necessary to analyze
information concerning alternative ways of air transportation development in view of the complexity of
formalized assessment of further growth prospects of air transportation depending on many different factors of
political, economic, technical, organizational, social and environmental nature. Investigation of air transport
performance indicators allows to identify the main problematic issues of the development and prospects for
the air passenger transport market in Ukraine. The key factors for formation of an effective route network and
a system of internal air transportation have been determined: regular (non-charter flights), higher frequency
of flights for network development at the expense of economically active population; the quality of aircraft
fleet with the capacity corresponding to the volume of demand for air transportation, affordable fares for
passengers by subsidizing airline revenues.

Key words: air carrier, aircraft model, aircraft fleet, route network, optimization, demand, domestic air
transportation, operation efficiency, airline strategy.

Introduction. The necessity of effective solutions
while meeting the flight safety requirements makes
the task of reforming the civil aviation and creating
the legal field of its operation in accordance with
advanced technologies constantly relevant.

The way to solve this problem in medium terms
could be the maintaining of the air transport competi-
tiveness by optimizing costs, upgrading the aircraft
fleet with most economical aircraft. Given the lack
of competitive Ukrainian-made technique for flights
on international routes foreign models of long-haul
and medium-haul aircraft are currently used. In this
regard, the national industry can be supported by sup-
plying machines for domestic airlines.
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Therefore, defining the strategy for the domestic
passenger air transport market development through
the aircraft fleet optimal use is one of the main tasks.
Its solution will lead to the development of the avia-
tion industry and creation of a Flag Air Carrier, as
Ukraine is considered to be an aviation state with
developed infrastructure.

Solving the problem of fleet management by reduc-
ing its operating costs as an economic lever of profit
growth will increase the airline efficiency and achieve a
certain profitability level, helping the carrier to survive in
difficult economic crisis. In this regard, to solve the prob-
lem of improving the aircraft fleet efficiency in regular
domestic passenger traffic it is extremely important [1].
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The existing domestic airlines route network
reflects the situational model of socio-economic
development of Ukraine and Kyiv as the main eco-
nomic center.

At the same time, many economists note that the
further development of the country requires increas-
ing the role of regions in the economy and creation of
new centers of active growth. To solve this problem
it is necessary to increase the mobility of the popu-
lation and the formation of sustainable interregional
transport links. The current model of transportation
hinders not only the civil aviation development, but
the economy of many regions as well.

The recent reduction in the number of domestic
airlines has led to the destruction of the single eco-
nomic space within the country, which has led to:

— the destruction of the system of intra- and inter-
regional economic ties;

— slowing down the growth rate of gross regional
product of state entities;

— difficult financial situation of regional airlines
and airports having not enough workload in condi-
tions of low effective demand for transportation.

Thus, the creation of a single transport space
within Ukraine and its constituent regions, given the
important role of air transport, requires the formation
of effective domestic air traffic route network models,
development and implementation of efficient state
support mechanisms.

In international practice, there exists a state sup-
port for regional aviation in almost every economi-
cally developed or developing country.

The most typical example of the best international
practice from the countries of North, Central and South
America is the implementation of regional flights sub-
sidizing program in the United States. The countries
of the European Union, each individually and within
the single economic space of the Union, have a rich
history of air transportation state regulation.

The experience of domestic air transportation state
regulation is of great interest due to the fact that in
order to make a single decision as to the state regula-
tion within the European Union, common principles
and approaches, a lot of preliminary work is carried
out to study and agree the views of many participants,
with practices and interests of all EU member states
taken into account.

Literature review. In the international practice of
economically developed countries, there are mecha-
nisms of competition state regulation, aimed at cre-
ating favorable conditions for the development of
regional air carriers. States regulate market access for
new players with low demand on a particular airline

to avoid negative consequences for existing airlines
and to prevent unjustified "destructive" competition.
It is advisable to regulate the access of new players
to an air route when the demand for air transporta-
tion along a particular air route is sufficient to load
the flights of one air carrier to perform economically
viable flights [2].

Regulation of air carriers access to low-loaded
air routes is economically justified not only in terms
of subsidizing air transportation, but also with a low
airline profitability level, if this ensures stability and
regularity of air transportation, reduces the risk of
airline closure due to so-called "destructive competi-
tion" with a new airline entering the route. An impor-
tant aspect in unprofitable regional destinations is to
maintain the necessary level of costs to provide air-
craft airworthiness, staff training and other aspects
of ensuring flight safety. Competitive pressure with
unjustified destructive competition is forcing regional
airlines to reduce flight safety costs. Practice shows
that in the first place there are savings on the main-
tenance and personnel training costs which directly
affects flight safety. Thus, taking into account the
advanced world experience, the issues of a reason-
able approach to market regulation in order to avoid
"destructive" competition on many regional routes
should be taken into account by the aviation authori-
ties when implementing the route network of domes-
tic flights [3].

Problem statement. To form variants of the route
network models for domestic air transportation, it is
reasonable to apply the following algorithm:

1. Formation of databases on the demand for air
transportation by means of specialized software pack-
ages and the demand forecast within the region.

2. Analysing alternate modes of transport on
routes and forecasting possible redistribution of pas-
senger flows between the transport modes.

3. Analysing the demand and forecasting domestic
air transportation.

4. Formation of a route network project for inter-
nal air transportations.

5. Analysing and forecasting air transportation tar-
iffs taking into account alternative transport modes.

6. Forecasting revenues, costs and profitability of
routes, taking into account alternative modes of trans-
port in the region.

7. Assessment of the need for subsidizing domes-
tic air routes.

It is necessary to solve a number of additional
problems with interested state and local authorities,
to determine the institutional scheme of the project
implementation, possibilities of budget funding at the
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expense of budget funds of different levels, to find out
preliminary interest in the project of air carriers and
other tasks.

Taking into account the world experience, the
main criteria for selecting new domestic air routes
should be the following:

1) the route length — not less than 300 km;

2) average percentage of aircraft payload — at the
level of 75%;

3) average monthly flight operation peroid —
150 hours per an aircraft.

An important task in the formation of projects for
creation and development of regional air carriers is
to define the optimal types of aircraft for the primary
route promotion stage and secondary stages when the
routes reach the planned load values each year of the
project [4].

Materials and methods. The need in aircraft for
air transportation is calculated on the basis of the
domestic air transportation route network model vari-
ants formed, including economically justified propos-
als for the route list, flight frequencies and aircraft
classes.

Current domestic airlines require, as a rule, a larger
capacity aircraft each subsequent year. This must also
be taken into account in the projects.

In general, the algorithm tested for practical appli-
cation by airlines, large leasing companies, aircraft
manufacturers should contain the following blocks:

1) formation of appropriate databases on the
demand for air transportation and transportation by
alternative modes of transport;

2) distribution of air traffic volumes in the desired
regions (or to other segments in case the segmenta-
tion is not geographical) in terms of flight areas;

3) determination of the parameters influencing air
transportation growth rates on the basis of macroeco-
nomic indicators of the analyzed regions and fore-
casting the growth rates;

4) some substages of econometric analysis and
airlines operation economic modeling;

5) defining the conditions of redistribution of pas-
senger flow growth by flights and passenger capacity
intervals;

6) distribution of flows by the estimated passenger
capacity intervals;

7) calculation of the required number of aircraft
by the specified economic indicators [5].

In order to successfully implement projects, to
achieve a quality result, it is necessary to analyze
the demand for air transportation and other modes of
transport, forecast and optimize the aircraft fleet in the
Ukraine regions, in the short, medium and long term.
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Before launching the projects, it is also necessary
to analyze the airport infrastructure for the possibility
of servicing the proposed route network of domestic
air transportation in terms of the technical and opera-
tional condition of airports and landing sites. In com-
plex projects mechanisms of financing their develop-
ment are developed.

An important aspect in the implementation of
regional air transport development projects is to
maintain an optimal level of airport charges and the
cost of ground servicing.

About 35% of the domestic air transportation cost
is the cost of airport fees and tariffs for aircraft ground
maintenance, passengers, mail and cargo handling. If
the airport is included into the state regulated list or
regulation is transferred to the regional level, the air-
port fee must be agreed with the regulator. In this case,
the maximum discounts may be 60% of the amount of
airport charges. As for ground handling services, due
to the fact that they are not regulated, there is a much
greater opportunity to provide discounts. It is neces-
sary to take into account best practices and recom-
mendations on the most rational approaches to reduc-
ing the airport services cost in terms of regulated and
unregulated services.

The long-awaited reduction in the airport services
cost is due to the simplified certification requirements
for regional and local airports with low flight intensity.

It should be borne in mind that cost reduction does
not always lead to lower costs for the consumer. To
solve this problem it is recommended to use the state
ownership of airports and landing pads of infrastruc-
ture, as regional aviation, with existing economic
realities and solvent public demand, remains socially
significant but unattractive business that requires the
government support [6].

The planning and achievement of the airline's
competitiveness is based on the solution of such spe-
cific intra-industry tasks as planning and optimization
of the route network and aircraft fleet, which should
be solved in close cooperation with each other.

However, given the restrictions on the airline
budget to optimize the aircraft fleet, the priority is
the problem of the route network optimizing, which
requires analysing and forecasting the air transpor-
tation market. The airline production and economic
performance indicators: the number of flights and
landings, flight hours and kilometers, aircraft layout,
exhibited capacity, seat-kilometers offered, passenger
flows and passenger turnover (passenger/km), income
and expense rates calculated by the technical feasibil-
ity of their provision and route network is the basis
for preparing the airline budget for future periods.
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The solution of the problem of route network opti-
mization includes a systemic analysis of many air
transportation market indicators, such as:

1) structure, condition and possibilities of own air-
craft fleet optimization;

2) planned costs for keeping representative offices;

3) all types of operating costs;

4) the size of markets in the directions of flights;

5) opportunities to capture the share of these
markets;

6) the possibility of obtaining convenient slots for
scheduling to ensure potential demand for transfer at
hub airports, etc.

However, the main role in substantiating the flight
feasibility is played by profitability indicators and its
impact on the network effect as a whole. In addition
to minimizing costs, the flight profitability is affected
by the level of prices and commercial load, expressed
in the seat occupancy rate for passenger air transport.

The methodological basis for solving the problems
of forecasting demand and prices in the air transporta-
tion market is the availability of information systems
monitoring market parameters.

To determine the optimal structure of the aircraft
fleet, it is necessary to analyze a significant number of
factors arising both in the field of aircraft production
and in the field of operation affecting the formation
of the aircraft fleet and its efficiency. It is also neces-
sary to analyze the process of passenger traffic, taking
into account the requirements for various parameters
characterizing the aircraft tactical and technical capa-
bilities. At the same time it is necessary to take into
account external factors, such as climatic and geo-
graphical ones.

Comprehensive accounting of the aircraft opera-
tion factors allows to reduce the cost of fuel and
energy resources, with downtime taken into account,
and to choose the most optimal aircraft option to
achieve this goal. This process is iterative, and it can
be divided into two stages:

Stage 1. The optimization of the aircraft fleet is
carried out taking into account the whole complex of
a certain aircraft type maintenance, routes, degree of
loading, production costs;

Stage 2. Based on the results of the preliminary
study, the aircraft type is choosen and an optimal area
of'its use is determined according to economic criteria.

In operating aircraft and striving to reduce their
cost, there is a need for maximum unification, i.e.
to lower the number of aircraft options operated.
Therefore, to make the right decision when choos-
ing aircraft options for the formation of the fleet it is
necessary to carefully compare both aircraft complex

parameters and numerous requirements for the pro-
cess of passenger traffic to achieve maximum effect
at minimum cost [7].

When considering the choice of the optimal air-
craft fleet, it is necessary to take a systemic approach
to goal planning, determining the prospects for goal
development, as well as finding a comprehensive
solution to the problem using most relationships both
within the air transport system and outside it. Thus,
the system approach allows to solve three main hier-
archical tasks:

1) achieving the maximum efficiency of the air-
craft fleet in the process of passenger transportation;

2) solving the economic and mathematical prob-
lem of optimizing the passenger traffic performance;

3) determining the required number of each air-
craft option for each route in order to form an optimal
aircraft fleet [ibid].

The optimization processes described above form
the planned production indicators for forecasting rev-
enues from flights, namely: total sales revenues for
airline flights; total sales revenue for Interline flights;
total sales revenues on the territory of Ukraine; total
income from sales abroad; expected revenues from
sales for domestic flights; expected revenues from
sales for international flights; total sales revenue
through various channels; expected sales revenues at
some points; the amount of the commission; planned
expenses for the keeping the representative offices;
efficiency of sales channels, agency network and
individual agents.

Determining the planned production indicators
allows to assess the physical feasibility of the cho-
sen air transportation strategy by means of the aircraft
fleet, transportation capacity and the airline economic
potential, which ensure sticking to the schedule and
the planned revenues [8].

Conclusions. Further development of the country
requires increasing the role of regions in the economy
and the creation of new centers of active growth. To
solve this problem it is necessary to increase the pop-
ulation mobility and to form sustainable interregional
transport links. The current transportation model hin-
ders the development not only of civil aviation, but
the economy of many regions as well.

The key factors for the formation of an efficient
route network and domestic air transportation system
are identified: regular (non-charter flights); high flight
frequency for network development due to economi-
cally active population; aircraft fleet corresponding
to the demand for air transportation; affordable fares
for passengers (due to subsidizing revenues of operat-
ing airlines), the use of transfer schemes in the route
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network formation to reduce subsidies, ensuring the
required safety level and a preset level of comfort for
passengers.

The current instability in the Ukraine air market
will affect the long-term airlines strategy in forming
their aircraft fleet. Airlines are now focusing on pre-

paring for further growth with minimal operational
efficiency risks.

Narrow-body aircraft will continue to be the larg-
est market segment. Demand for them will recover
faster due to the fact that such aircraft are used on
short-haul routes and in the domestic market.

References:

1. Ilizcymku mismpHOCTI aBiamiifHoi ramy3i Ykpainu. Po3ain “Hoeuan”. Kuis, 2021. URL: http://avia.gov.ua/
(mata 3Bepuenns: 10.03.2021)

2. Tparcmopt i 3B's30k YKpaiHu: ctartuct. 30ipHUK / JlepkaBHUN KOMITET CTaTUCTHKU Ykpainu. Kuis,
2005. 263 c.

3. Bucompka L.I. Cran Ta mepcneKTHBH pO3BUTKY MMAaCaKUPCHKUX aBlallifHUX TepeBe3eHb Ha BHYTPILIHIX
niHisgx Ykpaiau. Exonomika: npobremu meopii ma npaxmuxu: 30. HayK. ipais. Bum. 192, 1. II. JIHiTponeTpoBChK,
2004. C. 569-575.

4. Kozmrok 1.O. MonenroBaHHs TpoIrieciB (yHKITIOHYBAHHS aBialliiHOTO TPAHCIIOPTY 3 METOI0 IPOTHO3Y-
BaHHI MOKA3HHUKIB HOTO MisSUTBHOCTI : AMC. ... JokTopa TexH. Hayk : 05.13.06. Kuis, 2007. 332 c.

5. Jleontses P.I. IIpornozupoBaHue aBUAIOTOKOB U ONTHUMHU3ALUS YIPABICHUS BO3AYIIHOM TPaHCIOPTHON
cucteMmoii. Mocksa, 1984. 184 c.

6. MertomuuHi pexkoMeHaaIlii 3 opMyBaHHs cOOIBapTOCTI IEpeBe3eHb (POOIT, TOCITYT) Ha TPAHCIIOPTI, 3aTBEP-
JDKeH1 HakazoM MiHictepcTBa Tpancnopty Ykpainu Big 05.02.2001 Ne 65. URL: http://zakon.nau.ua/doc/?uid=10
40.644.1&nobreak=1#st2. (mara 3Beprenns: 15.03.2021).

7. Bucompka LI. ImiTamiitaa Moaens GyHKIIOHYBaHHSI ITiICHCTEMHU 00CITyTOBYBAHHS MTACAKUPIB B a€POTIOPTY.
Dopmyeanns punkosux gioHocurn 6 Yxpaini: 30. Hayk. mpanb. 3a pen. LK. bormap. Kuis, 2007. Bum. 5 (72).
C. 79-83.

8. IOm I. H. 3agaua s¢dexruBHOrO 0a3zmpoBaHMs BO3AYNIHBIX CyA0B. Kues
C. 109-113.

: KMVTA, 1998. Bum. 2.

Axmaunginosa B.€., Boakoscbka ILIL EOEKTUBHICTH EKCILIYATAIII MOBITPSIHUX CY/IEH:
MOPBIHAJIbHU AHAJII3

Cmamms npuceauena npobremam GYHKYIOHY8AHH NAPKY NOGIMPSIHUX CYOEH 8 YMOBAX eKOHOMIYHOL KpUu3i,
NUMAHHAM CIMPAME2IYHO020 YHPABNIHHA ABIAYIUHUM MPAHCNOPIMOM HA OCHOBI CYHACHUX [HQDOpMAyiiHuX
MEeXHON02Il ma I[HMENeKMYAIbHUX NOCAye 3 GUKOPUCHAHHAM Nepedosux OO0CASHeHb 6 cghepi ananisy,
onmumizayii, NPoSHO3YBAHHS, MOOEN08ANHA 8 asiayiunil eany3i 01 0OpoOKu onepamugHoi iHgopmayii
ma nputinamms piuieHvb 6 cepi, wo awnanizyemscs. llepcnekmuene i nomoyHe NIAHYBAHHS PO3GUMKY
agiampancnopmy, AK 6a2amocpanna npodiemd, 6KIIOYAE 3d60AHHA WO000 NPOSHO3Y8AHHA NONUMY HA
MPAHCNOPMHI  NOCTY2U, MAPWPYMU3AYii nAcasCupcoKux nomoxie, Gopmysanus mepexci agianiviu ma
ONMUMATLHO20 PO3NOOLTY MAPWPYMIE pyxy nosimpsaHux cyoen. Payionanizayisi nacax)cupcokux cnonyieHb
gidiepae 6axicaugy poib 6 YOOCKOHANEeHHI opzamizayii pobomu agianionpuemms, y 3a0080JeHHI NONUTY
HACeleHHs HA asianepede3eniss, pO3GUMK)Y MIJDCHAPOOHUX 38 A3Ki6 ma inmezpayii eKoHOMIKU depicasu 00
C8imogoi exoHomiunoi cucmemu. Busnauerno, wo 018 niosuujents eQexmusHoCmi NIaHy8aHus, YNpaeiiHHs.
ma excnayamayii napky nogimpsanux cyoen HeoOXioHo npoananizyeamu iHgopmayito wooo arbmepHamueHux
WIIAXI8 PO36UMKY NOGIMPAHO2O mpancnopmy y 36 13Ky 31 CKAAOHICMIO (hopmManizoeanoi oyinku nooanvuioi
nepCnexmusy 3pOCmMaHnisl asiayiliHux nepese3ets, Wo 3a1eicums 8i0 0a2amvox PisHUX YUHHUKIE NOTIMUYHO2O,
EeKOHOMIUHO020, MEXHIYH020, OpP2aHi3ayitiHo20, COYIANbHO20 [ eKOoNo2iuHo20 xapakmepy. JlocniodceHus
NOKA3HUKIE QYHKYIOHYBAHHSL NOGIMPAHO20 MPAHCNOPMY 00360JAI0Mb  GUIHAUUMU OCHOBHI  NPOOLEMHI
NUMAHHA MAa NePCReKmUsU Po36UMK)Y PUHKY ABIAYIUHUX NACANCUPCLKUX nepee3enb 6 Ykpaini. Busnaueno
KII04081 haxmopu popmyeanus eghekmusHol Mapuipymuoi mepexci ma cucmemu 6HYMPIUWHIX AGIAYIUHUX
nepegeseHv. pe2ynapHi (e yapmepui peiicu); Oinbl GUCOKA YACMOMA NOTbOMIB 015l PO3GUMK)Y Mepedici 3a
PAXYHOK eKOHOMIYHO AKIMUBHO20 HACENLEHH, SKICMb RAPK)Y NOGIMPAHUX CYOEH, WO 3a MICMKICMIO 8i0n08ioae
06csizy nonumy Ha asianepeseseHHs;, 00CMYNHI mapugu 01 nAcaiCupis 3a paxyHox cyocudysants 00x00ie
agiaKoMNaHii.

Knrouoei crosa: asianepegiznux, mooens nogimpsiHo2o cyona, NapK ROSIMPHUX CYOEH, Mepedcd AGiatiHill,
onmuMizayis, NONUmM, HYMPIUHI asianepeseseHHts, ehpeKmusHICmy eKCNIyamayii, cmpamezis asiakOMNAanii.
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