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Abstract. The issue of forming an effective land use system for aviation transport,
which aims at obtaining a certain volume of material goods with minimum capital
and energy costs, as well as achieving maximum productivity of natural resources use
and environmental protection of the natural environment, was considered.
Operation of the aviation industry is an extraordinary economic contribution
to the level of productivity of other industries, which is a powerful fixative
for their growth. Such influence, in turn, contributes to the increase of the productivity
level of the world economy.

It was substantiated that the economic evaluation of efficiency is a very important
concept, which aims to determine the most optimal for the airline labor costs
and capital, profit, compensation, use of labor, material and, above all, land resources
as an indisputable territorial basis. One of the first issues that reveals the level
of economic efficiency of land use of aviation is revenue (profit) as a result.

The main economic indicators of the efficiency of land use of aviation transport port,
calculated with the obligatory consideration of the area of the land plot
and the specific period of time during which the given land was exploited:
the potential of land use; land use intensity, land use efficiency and insurance risk assessment.
The main ways to increase the level of economic performance of land use
of aviation transport are to improve the structure of investments and the planning
of infrastructure development in areas where the expansion of industrial
and commercial facilities is possible. This investment strategy also aims to reduce the
amount of residential development in areas near airports, as these objects
are incompatible with each other.

Keywords: aviation transport land use, economic efficiency indicator, improvement
and development strategy
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Topicality.

The aviation industry has completely
changed the way of travel and interaction
with other types of production activity.

Modern society doesn’t represent the
world without aviation. So, thanks to se-
ries of democratic changes for the last
40 years, the cost of air transport ser-
vices decreased by almost 60%, making
it more accessible for more people on
the planet. Also, over the years, airliners
have become 70% energy efficient and
75% more quiet.

According to expert estimates in the
field of air transport development, by
2030, the number of passengers using
the services of air transport will reach
6 billion, and the number of domestic
and international flights will increase by
50 million, which is almost three times
more than in 2017.

Operation of the aviation industry is
an extraordinary economic contribution
to the level of productivity dynamics of
other industries and a powerful fixative
for their growth.

In turn, such influence contributes to
the increase of the productivity level of
the world economy.

Determining the types of land use
with the airport activities, we must nec-
essarity take into account economic
factors that are inextricably linked with
ecological moments. In most cases, de-
cisions taken at the local level are some-
how ignored, but it is a necessary factor
of minimizing the negative impact of the
airport on the environment and a factor
of its protection against attacks on the
part of incompatible types of land uses.

Considering the efficiency and eco-se-
curity of the main events and policies of
land-use for the different countries, we
can confidently confirm and we don’t
have a general strategy which can allow

solving a number of existing problems.

Analysis of recent research
and publications.

Issues of determining the economic
efficiency of land use of aviation trans-
port in the domestic scientific field are
still little investigated. We should note
some people among scientists who
have made their scientific potential in
the development and improvement of
processes of ecologically safe and eco-
nomically efficient of land use of avia-
tion transport: S. Boichenko, O. Zapo-
rozhets, Milan Janic, I. Novakovska.

The scientific contribution to improv-
ing the processes of ecologically safe,
economically efficient of land use and
the development of transport infrastruc-
ture is contained in the works of domestic
scientists: D. Babmidry, 1. Bystryakova,
N. Bondarchuk, Y. Dorosha, K. Marint-
seva, A. Martina, L. Novakovskii,
A. Miroshnichenko, A. Tretyak, M. Stet-
syuk, A.Yurchenko and others.

The purpose of the research is the
definition of the main indicators of eco-
nomic efficiency of land use of aviation
transport and strategic directions of
their improvement.

Results of the research and their
discussion.

According to expert estimates, the
use of land for the purpose of accom-
modation and operation of aviation
transport has always been very scarce,
mainly for two reasons:

first, the question of using the terri-
tory for aviation needs is considered in
the context of environmental indicators
and by assessing the profitability;

secondly, in spite of the general inter-
national cooperation, the issue of land use
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of the airport has always been considered
at the local level, but for one country, we
take into account regional and national
development programs of airports.

The system of effective land use of
aviation transport is aimed at obtaining
a certain amount of material wealth,
provided the minimum capital and en-
ergy costs, and achievement of the max-
imum productivity of natural resources
using and environmental protection of
the natural environment.

An economic assessment of efficiency
is a very important concept, which aims
to identify the most optimal for the
airline labor costs and capital, profit,
compensation for losses, use of labor,
material and, above all, land resources as
an indisputable territorial basis.

One of the first issues that reveals the
level of economic efficiency of aviation
land use is revenue (profit) as a result.
In this case, it is necessary to determine
specific economic indicators of land use
of air transport (Figure).

Economic  indicators  (Figure)
characterize the level of efficiency
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of land use with the mandatory
consideration of the area of land and a
specific period of time during which the
land is exploited.

Potential of land use. The economic
indicator is expressed by the maximum
number of air traffic (in the generally
accepted system of ICAO, this indicator
is called — Air Traffic Management
(ATMs), which are carried out in relation
to 1 / A of the area of land occupied
by the airport during the investigated
period of time [3]:

C,=C/A, (1)
where C| - the potential of land use for
a specific area of the land plot in accor-
dance with the specific time;

C (T) — the maximum number of air
transportation per year (ATMs / year),
while it is advisable to consider that one
aviation transportation is equivalent to
landing or take-off;

A (T) — the area of the land plot
which is occupied by the airport, re-
spectively per year (ha or km?).

Intensity of land use. The econo-
mic indicator should be expressed by
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Economic indicators for determining the level of land use of aviation
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the number of units of workload equiva-
lent to one passenger and his luggage, or
100 kg of cargo, in relation to 1 / A land
plot which is occupied by the airport for
a specific period of time:

L,=W_ /A, 2)
where [ | — intensity of land use;

W, , (T) — the number of workload
units placed at the airport for the year;

A (T) — the area of the land plot
which is occupied by the airport, re-
spectively per year (ha or km?).

Land use efficiency. This economic
indicator is expressed by the frequency
of carried out transport (ATMs) on 1 /A
land plot occupied by a specific airport
during a specified period of time. Typi-
cally, the frequency is expressed by the
time of arrival and departure of flights
(ie, according to the schedule, with a de-
lay of 15 minutes). In this case, the land
area does not affect this value, and on the
other means of management are usually
used to balance the demand with the ca-
pacity of the airport, which, in turn, fol-
lows from the area of the occupied land
and is calculated by the formula [7]:

Ef ,=p,*N, +p,*N, /A, 3)
where Ef, | — the efficiency of land use
(expressed in terms of: the number of
flights / ha, km? / year);

p, (1), p, (T) — the proportion of flights
on arrival (p,) and departure (p,) for a cer-
tain period of time respectively (T);

N, (T), N, (T) — total number of pas-
sengers arriving and departing for a cer-
tain period of time (T) (number of units);

A (T) — the area of the land plot
which is occupied by the airport, re-
spectively per year (ha or km?).

Land use economics. Ultimately, it
is important to define the meaning of the
concept of land use economics for avi-
ation in general. The concept is consid-
ered from the point of view of the level
of profit, the use of labor, production re-

sources and contribution to the general,
local, regional, national, social and eco-
nomic welfare that must be achieved in
relation to the unit area of the land plot
which is operated by an airport. Accord-
ing to the analysis of the above indica-
tors, to evaluate the economic efficiency
of land use in general should be by the
following formula:
ECLU = PR (T)/A(T), 4)
where EC , — economic efficiency
of land use of aviation transport;

PR (T) —net profit which is received
at operation of the airport for a specific
period of time (T) (€ or $ US / year);

A (T) — the area of the land plot
which is occupied by the airport, re-
spectively per year (ha or km?).

Ways of raising the economic indi-
cators level of aviation transport land
use. In order to increase the economic
indicators level that were considered, it
is expedient to apply measures to plan
the improvement of the structure of in-
vestments [4].

The development of the airport can
both stimulate and restrain its existence
depending on the following factors:

- the presence or absence of infra-
structure, which usually includes
roads, a network of communal facil-
ities (electricity, gas, water, sewage);

- the presence of such public facilities
as schools, police departments, fire
brigades.

Improvement of the structure of in-
vestments must be planned for infra-
structure development in those areas,
which are aimed at expanding industrial
and commercial facilities. This invest-
ment strategy also aims to reduce the
amount of residential development in
areas near airports, as these objects are
incompatible with each other.

It is also advisable to develop a cap-
ital investment plan for land-use types
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that can interact with a certain level of
noise and the maximum permissible
level of pollution.

At the same time, measures to im-
prove the structure of investments may
be completely unnecessary for areas
around the airport with well-developed
infrastructure. Also, the provisions of
the legislative framework, which do
not regulate the conduct of certain mea-
sures, may become an obstacle. But still
such a strategy is applied, and quite suc-
cessfully, in Spain, Latvia, the USA, Po-
land and Korea.

Risk assessment. In any economic ac-
tivity, it is advisable to consider the level
of risks that should arise during produc-
tion. In the case of aviation transport, it
is necessary to calculate the risks of fatal
aviation crashes, especially for such air-
port locations where is a tendency for a
high concentration of different tupes of
land uses near the runways. Therefore,
the insurance risks from accidents to
large-scale aviation companies as a result
of the airliner crash can be calculated ac-
cording to the following formula:

Ry = T ¥ pfdc/dp *N*P/ A (5 )
where R, — estimation of risks of avia-
tion transport land use;

r, . — the speed of fatal crashes of an
airliner for a certain period of time;

Praciap the probability that a car
crash will occur in the vicinity of the
airport in a specific, defined period of
time;

N — the number of flights for a speci-
fic, estimated period of time;

P — the number of inhabitants living
within the limits of a potential accident,
an airplane crash around the airport for
a certain period of time and occupying a
particular area of the land plot;

— the area of the land plot which
is occupled by the airport, respectively
per year (ha or km?).

Conclusions and perspectives.

Consequently, the economic side of
the formation of effective land-use plan-
ning for aviation transport should oper-
ate and develop in order to achieve the
following objectives [2]:

Estimation of the cost effectiveness in
the allocation of a free land plot for the op-
eration of aviation transport facilities or the
calculation of the expediency of extending
the territories of the exiting airport;

An assessment of the expediency of
expansion the existing airport’s territo-
ry, for example, for the construction of
a new runway;

Measures for monitoring and comparing
the results of land use at different airports,
taking measures to avoid problems of in-
compatible adjacent infrastructure to the
land use of a particular airport or vice versa;

Calculations of the future or current
prospect of using land plots, which are
occupied by airports.
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HoeakoscbKa I. O., CKpunHuk /1. P.
CTPATETIA NIABULEHHA EKOHOMIY-
HOI' E®EKTUBHOCTI 3EMJIEKOPUCTY-
BAHHA ABIALIVIHOIO TPAHCIOPTY
https://doi.org/10.31548/zemleus-
triy2018.04.05
AHomauyia. Po32naHymo numaHHA wo0o
hopMyB8aHHA cucmemu egeKkmusHozo 3em-
s1eKopucmyeaHHa asiauyiliHoeo mpaHcropmy,
AIKE MAE Ha Memi OMPUMAHHA NeeHo20 obcazy
mamepianbHux 6702 3a yMOB8U MIHIMAIbHUX
KanimaneHUX ma eHepaemu4Hux 3ampam, d
MaKo#< O00CA2ZHEHHA MAKCUMAsbHOI MpooyK-
mueHOCMi 8UKOPUCMAHHA MPUPOOHUX pecyp-
cie i 000epxaHHA eKonoeiyHoi be3neku npu-
POOHO020 HABKOAUWHbBOR20 cepedosuwa.
®yHKYioHYy8aHHS asiayiliHoi 2any3i € Ha038u-
YaliHUM eKOHOMIYHUM 8HECKOM w000 pigHs rnpo-
OyKkmueHOCMIi iHWUX 8udie NPoMucs080cmi ma €
MOMy*HUM ¢hiKcamopom ix 3pocmaHHs. Takuli
8I171U8, Y C8OIO Yepey, CrIPUAE MiOBUUWEHHIO PiBHS
MPOOYKMUBHOCMI C8iMO0B80i eKOHOMIKU.
0O6IrpyHMOoBAHO, W0 EKOHOMIYHA OUiHKA eqheK-
MmugHOCMI € Oyx(e 8aXIUBUM MOHAMMAM, M08 's-
30HUM 3 BUBHQYEHHAM HAUbinbW onmumaneHUX
015 asianionpuemcmea sumpam rpayi U kanima-
7Y, OMPUMGHHAM MPUbYmMKy, BiOWKOOY8AHHAM

36UMKig, BUKOPUCMAHHAM Mpydosux, Mamepiasb-
HUX, i, 8 epuy Yepay, 3emMesnbHUX pecypcis, K be3-
3anepeyHo20 mepumopianbHozo basucy.

OOHUM i3 Mepwux MUMaHs, SKi 8UABAAOMb
piseHb eKOHOMIYHOI eghekmusHOCMI 3emMsneKo-
pucmysaHHs asiayiliHo2o mpaHcriopmy, € 0oxio
(npubymok) K KiHyeesul pesynbmam.

Mo0aHO OCHOBHI eKOHOMI4HI MOKA3HUKU
epeKmusHoOCMi  3eMAeKopuCmMyB8aHHSA
yiliHo2o mpaHcropmy, fAKi pospaxosytomeca 3
0608’43K0BUM YPAXYBAHHAM [/10Wi 3emMesbHOI
0inAHKU Ma KOHKpemHo20 rnepiody uacy, enpo-
008} AK020 OQHA 3emesibHa OiNSHKA eKcrsy-
amyemecA: omeHyian 3emaeKopucmysaHHs;
iHMeHcusHicMb  3eMs1eKopucmysaHHs, — egekx-
MmuBHICMb  3eMsIeKopuUCMyB8aHHA Ma  OYiHKa
CMpaxoeux pusuKie.

OcHo8HiI criocobu w000 nid8uWeHHS pPieHSA
EKOHOMIYHUX MOKA3HUKI8 3eMseKopucmys8aHHs

aeia-

asiayiliHo2o mpaHcrnopmy maroms Ha Memi 800-
CKOHA/eHHA CMPYKMYypU KarnimasosknadeHs ma
MAQHYB8AHHA PO3BUMKY iHGhpacmpykmypu 8 mux
palioHax, Ha Mepumopii AKUX MOX1uge Po3wu-
PEeHHSA Mpomucnosux ma KomepuiltiHux 06’ekmie.
Taka cmpamezia KanimasnoeknadeHs MAaKoH
CripuamuUMe 3MeHWEHHIO KifTbKoCmi  3umjsio-
80i 3abydosu 8 patlioHax nobausy aeporiopmis,
OCKifbKU yi 06’eKmu HecymicHi 00UH i3 0OHUM.

Knroyoei cnosa: 3emneKkopucmysaHHs asia-
uiliHo20 mpaHcrnopmy, MOKA3HUKU €KOHOMIYHOT
eghekmusHocmi, cmpamezisi 800CKOHA/EHHS
ma po3sumky

* Kk

Hoeakoeckasa N.0., CKpunHuk /1.P.

CTPATETnA MNMOBbILLIEHNA 39KOHOMMU-
YECKOW 3®DEKTUBHOCTU 3EMJIENO/Ib-
30BAHUA ABUALIMOHHOIO TPAHCITOPTA

https://doi.org/10.31548/zemleus-

triy2018.04.05

AHHOomayusa. PaccvompeHs! 8orpoce! ¢op-
MUPOBAHUA cucmemsl 3¢hheKmusHo20 3emsie-
os163084AHUA asuayuoHHo20 mpaHcriopma,
umerouwie2o uersnbto rosy4eHue onpedeﬂeHHoeo
obvema mamepuaribHbIX 6nae rnpu MUHUMAQsr1bHbIX
KanumaribHbIX U 3Hepeemu4yecKux 3ampamax,
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a makx#e 0ocmuxeHue MAaKcumaneHol mpous-
800UMeSILHOCMU  UCMOb308AHUA  MPUPOOHBIX
pecypcoe u cobnrodeHus skonoaudeckol besonac-
Hocmu okpyxcarouwjeli npupooHoli cpedsbI.
®YHKYUOHUPOBAHUE aB8UAUUOHHOU ompacau
A819emca Ype3sbI4aliHbIM IKOHOMUYECKUM BK/A-
0oM Mo YpOoBHHO MpPou3sooUMenbHOCMU Opyaux
8UO08 MPOMbIWAEHHOCMU U ABAAeMCH MOUWHbLIM
huKcamopom ux pocma. TaKoe 6/usHUE, 8 CB0H0
ovepeds, criocobcmeyem MoebILEHUD YPOBHS
Mpou3800UMENLHOCMU MUPOBOLI SKOHOMUKU.
O60CHOBAHO, YMO 3KOHOMUYECKAs OUEHKd
ahchekmueHOCMU A6/1S€MCA 0YeHb BAHCHBIM M10-
HAMUeM, C8A3aHHbIM C onpedesneHuem Hauborsee
orMUMarIbHbIX 018 aeuanpednpuamus 3ampam
mpyoa u Kanumara, nosy4eHuem npubbinu, 803-
MeuwjeHuemM yBbImKos, UCIMOMb308GHUEM MpY-
008bIX, MAMEPUArbHLIX, U, 8 Nepsyro o4yepedb,
3eMesbHbIX  Pecypcos, Kak 6ecrpeKocs108Ho20
meppumopuanbHo2o b6asuca. OOHUM U3 Mepabix
80MPOCO8, KOMOPbIE BbIABAAIM YPOBEHb IKOHO-
muyeckoli aghgheKmusHOCMU 3eMernosb308aHUA
aBUALUOHHO20 MpPAHCopma, Aenaemcs 0oxo0
(Mpubbinb) KaK KoHeYHbIl pe3ynsmam.
lpedcmasneHsl
CKue rokasamenu 3gpgekmusHocmu 3emse-

OCHOBHble 3KOHOMuU4e-

M10/1630680HUA  ABUAUUOHHO20 MpAcHIopma,
Komopeble paccyumeliearomca ¢ obszamerns-
HbIM yY4emom naouadu 3emesnbHo20 y4acmka
U KOHKpemHo20 rnepuoda epemeHu, 8 mevyeHue
KOMopo20 OaHHbIU 3emesnbHbIl y4acmoK KC-
nayamupyemcs: nomeHyuasa 3emsernosns3o-
8QHUS; UHMEHCUBHOCMb 3eMs1ernonb308aHUS,
ahgheKMUBHOCMb 3eM1ernonb308aHUSA U OUEH-
K@ cmpaxosbix PUCKos.

OcHogHble crocobbl 1o nosbIWEHU ypos-
HA 3KOHOMUYeECKUX rokasamesneli 3emaenosns-
3080HUA ABUAUUOHHO20 MPAHCIOPMA UmMeom
yenblo  ycosepuieHCmMeosaHue CMpYyKmypbi
KanumasnoenoxeHul U nAaHUPOBAHUS pPa3su-
mus uH@pacmpykmypsl 8 mex patioHax, Ha me-
puUMOpUUU KOMOPbIX BO3MOXHO pacliupeHue
MPOMbIWEHHbIX U KOMMepYecKux 06beKmos.
Takas cmpameaus KanumanoesnoxeHul 6yoem
makxe crnocobcmeosame yMeHbUWEHU KOsu-
Yecmaa xusnoli 3acmpoliku 8 patioHax 8bsau3u
a3pornopmos, MocKosbKy smu 0bbekmesl Heco-
8mMecmumbl Opya € Opy2oM.

Kntouesble cnosa: 3emernonb308aHUe asu-
QUUOHHO20 MPAHCIopMa, MOKA3amesnu 3KOHO-
muyYeckoli aghpekmusHocmu, cmpameaus yco-
8epuweHcmeo8aHUA U pa3gumus
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