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Abstract: The aim of this research is to investigate urtesspnger transport in countries with a high hunesreldpment
index and establish a logical relationship betwéngsindex and the features of urban transportewetbped countries
worldwide. The study’s methodology is based on eotin and statistical approaches to the economyls indicators.
Mathematical modelling is used to obtain resultstaninfluence of passenger traffic indicators dRGThe study also
assesses the role of regulators in this processsfithly’s results are interpreted based on theriexpe of the largest
countries with the highest degree of interactiotwken these indicators. Conclusions are drawn deggithe need to
develop preventive measures, taking into accoumtbdést international practices. The results andlosions of this
research are significant for public transport wosk&hey provide a practical opportunity to impragious aspects of
their activities and the quality of service in fiedd of public urban transport.

1 Introduction vehicles and the development, improvement, and

It is difficult to overestimate the importance dfet implementation of highly efficient technologicabgesses
transportation System for the economy of any sthite. that contribute to re(JiUCIHg the burden on the ﬂnwn‘en.t.
conditions of economic instability caused by inarn It should be considered that the gradual introductif
economic and political contradictions, as well msrf the ~€nvironmentally friendly fuels into the practicerobdern
standpoint of the impact of the global financiabis; the Urban transport is quite realistic. The improvemefht
public transport sector remains one of the mosdbleta surface types of roads will continue quite quickly,
sectors of the economy, ensuring the stability fué t increasing their capacity while increasing roackeafAs
functioning of the economy of any state [_’]_] Thgtby\the for the distribution of vehicles WOF'dWide, it isqmcted
potentiai of the transport industry is so high thegtre are that the relative share of Iarge countries willrdase due
a great number of opportunities for its developm@he  to the faster growth in the number of vehiclesamaloping
current global fleet of registered automobile rajlistock ~countries, primarily in China [3]. In the futuret is
is about 600 million units, including 86% of pasgen €Xpected to increase the fleet of trucks, espgciall
cars, 13% of trucks, and only 1% of buses. Theektrg Europe, by about 1.5-3% annually until 2030. Neainky
number of rolling stocks is concentrated in Eur¢#%), Same amount is projected to increase the totalteafy
America (32%), and Asia (21%). In general, the stem  highways in the developed countries of the world.
prospects for the deveiopment of road transporth'e‘i |ﬂdUStr|a|lS?d COUntrlles will continue to d(?mlnﬂteerms
world are fully correlated with long-term forecasthich  Of the quality of vehicles and roads until 2030.other
practically guarantee a fairly moderate growth iftéhe ~countries, the rapid increase in the number ofaleiand
fleet and road network for the period up to 203p Ime the Iength of roads will be characterised by qa’ahe
progress in the deveiopment of road transport iinleno indicators. It is difficult to overestimate the inrmnce of
countries with a high Human Development Index (HDIpassenger transport for the economic developmetiteof
will be expressed in the qualitative improvement ogountry; this is the reason for the relevance efdtbject
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of this research. Nowadays, the transport systemheas authors taken in the order of citation and usetha®rials
“circulatory” system of the economy. The developtrfn in this paper have been translated into EnglisiseBaon
transport is an indispensable condition for thefiaming  the collected theoretical data, a mathematicaltation of
of the economy and ensuring a high quality offdethe indicators that are of fundamental importance fiiaming
population [4]. The specific features of transpast an qualitative results of this research was performed.
economic industry are that it does not manufacture The whole complex of research works that form the
products itself but only takes part in their creati basis of this study is divided into three main stagit the
Transport provides production with raw materialsl anfirst stage of this research, a theoretical anglgéstudies
equipment and delivers finished products to thesaorer. in the field of prospects for the development dbaur
The gross domestic product (GDP), which is the majoublic transport was carried out in countries véthigh
indicator of the country, depends on the developgneén level of social development and the human developme
transport. index. The obtained theoretical material servesaas
The problems of the development of the transpodualitative basis for subsequent practical resewiitthin
system of any state become problems of its econontlee framework of the stated topic. At the secorgestof
development and prevent the creation of full-fledijng  research, a computer study of the main indicatbrhe
conditions in society since the quality of transmystem economy was performed, based on which the restilts o
functioning is directly related to the standardigihg of mathematical modelling of the influence of the iiatgion
any society. The development of transport is diyectof passenger traffic indicators on GDP were obthiaed
related to the human development index since thigigms an assessment of the role of regulators in theegsonder
of transport network development cause a decreat®i study was formed. These indicators are of fundaahent
overall standard of living in the country, which, turn, importance from the standpoint of obtaining higlaigy
negatively affects the quality of life of individueitizens results from research and forming final conclusibased
[5]. Thus, the existence of a clear relationshimben the on them, which reflect the entire complex of reskar
level of transport system development in the shatbthe works. In addition, at this stage of the researah,
standard of living in the country and in societygeneral analytical comparison of the results obtained endburse
largely determines the prospects for the developroén of it with the results of other researchers onigiseies put
both the state itself and its transport systemgesithe into the subject of this study was carried outdorf the
relationship between these two components detegtiiee most balanced and objective results. At the fitads of
prospects for improving the standard of living otigty the research, based on the results obtained, tia fi
and the opportunities for increasing the HDI iregtipular  conclusions were formulated, which are a logicééotion

state in general. of the study of passenger urban transport in casavith
a high human development index. In general, thelteesf
2 Materials and methods this research obtained using modern computer nmiogell

The methodology of this study is based on economigethods, as well as the conclusions formulatedheir t
and statistical approaches to the interaction efrtain baSlS, can serve as a qualltatlve SCIe.ntIfIC fOtllﬂda:Ol’
indicators of the economy, based on which the teafl Subsequent research aimed at studying a wide rahge
mathematical modelling of the influence of the iattion  issues related to various aspects of the developofen
of passenger traffic indicators on GDP are obtaametian Public transport in countries with a high human
assessment of the role of regulators in the prosedsr development index.
study is formed. The methods of modern computationa
mathematics in combination with the mathematicppsut 3  Results
of computers include many applications software&ages The statistical reports obtained allowed obtairting
that allow solving various linear systems thatearis necessary statistical data on urban transportdr@$fTT),
practice. The use of the MatLab package, which is the dynamics of gross domestic product (GDP), dued t
modern software tool for matrix calculations, eesunigh mid-year population (MYP) from 2003 to 2018, distiied
accuracy of the results of calculations that wendgomed across nine countries in Europe, Asia, and AmeTiables
within the framework of this research. The theasdtbasis 1 and 2 were compiled based on these data, whéte Ta
of this research is the studies of scientists fadiover the shows the ratio of UTT to MYP growth and Table 2wh
world who were engaged in the practical developnaént the ratio of GDP growth in the corresponding countr
issues of improving the quality of public transpamt Table 1 shows the ratio of UTT to MYP growth, sjbjt
countries with a high standard of living and humamine countries. The table shows that the ratio rbao
development. To improve the perception of théransport passenger traffic to the mid-year poprain
information provided and to obtain the most objexti eight countries, besides Japan, has increasedtwg@ast
picture of the research, all the achievements cfsRm 16 years.

~132 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 11 2024 Issue: 1 Pages: 131-138 ISSN 1339-5629

Research of urban passenger transport in countries with a high Human Development Index
Aiymzhan K. Kerimbek, Katira B. Satymbekova, Ainash A. Nurgaliyeva, Zauresh O. Imanbayeva, Bakytgul Z.
Zhumagalieva

Table 1 The ratio of UTT growth to MYP, splittedniiye countries

S| o |8 |8|lo|g |8 |la|ldlald|lala|alala

o o o o o o o o o o o o o o o | ©

« « « « « « « « « « « « « « | S
Russi -0.01 -0.04 0.0 0.0§ 0.0 0.04 -0.04 0.01 -0.14 -0.04 0.01 0.09 -0.04 -0.0§ -0.0% 0.09
Belaru: -0.04 -0.14 0.2Q -0.1§ -0.25 -0.09 -0.09 -0.14 -0.14 0.03 0.04 0.14 0.0q¢ -0.13 -0.04-0.1¢
Hungan 0.01 0.05 -0.04 0.0§4 -0.04 -0.09 -0.09 -0.0§ -0.09 -0.0§ 0.01 0.01 0.0¢ -0.01 0.0¢ 0.01
German' -0.04 -0.04 0.09 -0.04 0.04 0.03 0.04¢ 0.04 0.04 0.03 0.01 0.04 0.03 -0.01 0.0 0.04
Italy -0.04 -0.02 0.0Q -0.04 0.0¢ 0.0¢ 0.04 -0.01 -0.03 -0.04 -0.01 -0.0§ 0.10 0.07 0.04 0.0¢

Great Britair | 0.0¢ 0.07 -0.04 0.13 0.01 0.0§ 0.06 0.04 -0.01 0.04 0.04 0.03 0.01 0.04 0.0 0.0%
Kazakhsta 0.29 -0.21 0.03 0.1¢ 0.04 0.1 0.0§ -0.01 -0.04 0.0§ 0.01 0.13 0.0% -0.09 -0.12 0.04
Japal 0.04 0.0¢q -0.01 -0.09 0.01 0.01 0.04 -0.01 -0.04 0.0 0.01 0.09 0.03 0.0q 0.09 0.01
USA -0.31 -0.03 0.04 -0.0§ 0.04 0.01 0.0¢ 0.3 0.17 0.0¢q -0.01 0.01 0.0 0.0¢ -0.01 0.0¢

In Japan, in 2015 and 2017, there was an increake i 0.04 in 2018 [6]. In Russia, the coefficient inced due to
coefficient by 0.01. UTT in Japan increased by %2.8nd a sharp increase in passenger traffic on urbaspmhby
MYP tended to increase between 2003 and 2010, avith75.5%, while the average population increased Hy on
downward trend between 2011 and 2018. In Kazakhst&20.81%.
the coefficient under consideration was 0.29 in3280d

Table 2 The GDP growth rate in the nine countrieder consideration

S | o || d|lo || & |la|d|ld|ld|a|dg|a| a4

8 | 8|88 Q||| &I &8 Q||| &|&|&
Russii -0.0§ 0.0¢ 0.04 0.0¢ -0.01 0.01 0.01 -0.09 -0.14 0.17 0.0q -0.01 -0.04 -0.01 -0.03 0.07
Belaru: -0.01 0.0q 0.04 0.04 -0.04 0.01 -0.01 0.01 -0.14¢ 0.09 -0.04 -0.04 -0.01 0.01 -0.04 0.01
Hungan -0.04 0.010.0¢4 0.09 -0.01 0.004 -0.04 0.01 -0.0§ 0.09 0.01 -0.03 0.04 0.04 -0.01 -0.01
German' 0.01 -0.04 0.0¢ 0.01 0.00 0.04 0.01 -0.03 -0.0¢ 0.09 0.00 -0.03 0.0¢ 0.01 0.0¢ 0.0q
Italy 0.0¢ -0.03 0.0¢ 0.01 -0.01 0.01 0.0q -0.03 -0.0§ 0.0% -0.01 -0.03 0.01 0.02 0.01 0.0¢
Great Britair| -0.0] -0.01 0.01 0.01 -0.01 0.01 0.01 -0.05 -0.03 0.06 0.00 0.0¢ 0.01 0.01 -0.01 0.0(¢
Kazakhsta 0.0¢ -0.09 0.04 0.0¢ -0.04 0.03 0.0§ 0.0Q¢ -0.05 -0.09 0.04 -0.0¢ 0.1¢ -0.09 0.0¢ 0.01
Japal -0.04 0.0¢ 0.01 0.01 -0.01 0.004 0.0¢ -0.09 -0.09 0.1¢ -0.0§ 0.079 0.0¢ -0.01 0.04q 0.0¢
USA -0.03 0.010.01 0.01 -0.01 0.0q -0.01 -0.04 -0.03 0.0% -0.01 0.01 -0.01 0.01 0.0¢ -0.01

Table 2 shows the ratio of UTT to MYP growth, splitcoefficient (except Kazakhstan) occurred in 20t&ctvis
by nine countries. In all the countries under coestion, explained by stable GDP growth. The value xn (n.=,1
there is no stability in the relationship betweerrage 16) entered in Table 1 determines the ratio of tiiMYP
GDP growth and average population growth. For exempin the 9 countries taken for the study, based antwhable
in Kazakhstan, the ratio of GDP growth to MPG w&¥)0 3 follows, representing the values of xn in ascegdirder,
in 2003 and 0.01 in 2018, which indicates an ieea considering the minimum values and increments @sun
the value of GDP. In eight countries, the peakighdést splitted by 9 countries.

Table 3 A series for the variable x as a stati$tsggies in non-decreasing order

Xy | Xp | X3 | X4 | X5 | Xe | X7 | Xg | Xg | X909 | Xqq | X9 | Xq93 | Xq4 | X95 | Xq6
Europe
Russii 1.0 1.03 1.0 1.14 1.15 1.19 1.19 1.23 1.23 1.23 1.3¢ 1.31 1.31 1.3§ 1.39 1.4]
Belaru: 1.0¢ 1.04 1.171 21.13 1.15 1.24 1.19 1.29 1.27 1.3] 1.3 1.39 1.74 1.7] 2.0¢ 2.04
Hungan 1.00 1.01 1.01 1.01 1.04 1.04 1.04 1.04 1.0 1.1 1.19 1.19 1.2 1.27 1.21 1.24
German 1.00 1.04 1.0 1.04 1.0§ 1.09 1.17 1.29 1.15 1.14 1.19 1.2 1.24 1.2 1.27 1.28
Italy 1.00 1.04 1.0 1.09 1.0§ 1.0 1.04 1.04 1.04 1.04 1.09 1.1 1.17 1.17 1.13 1.13
Great Britair 1.00 1.01 1.01 1.03 1.09 1.2¢ 1.13 1.1§ 1.21 1.29 1.25 1.2§ 1.34 1.33 1.3¢ 1.38
Asia
Kazakhsta 1.00 1.01 1.03 1.1¢ 1.17 1.2 1.2] 1.23 1.25 1.24 1.29 1.3Q0 1.39 1.33 1.41 1.44
Japal 1.00 1.0]1 1.04 1.09 1.0 1.04 1.04 1.04 1.0§ 1.09 1.13 1.19 1.1 1.23 1.24 1.34
Americe
USA 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.04 1.04 1.04 1.04 1.04 1.09 1.0 1.0%
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It can be seen here that Belarus has the highest

coefficient due to population growth, while the tdui M, (—1) = =, My(-1) = o, ®)
States has the lowest. Let us assume that tharens-to- i=1x; Zz 1y;
one correspondence between the values of xn aniceyn,
each value of the independent variable x corresptm@ the quadratic mean (equation (4)):
given degree of accuracy to one value of the degr@nd
variable y. In this case, the task arises to idietiie form 2161 y16 y?
of the connection and determine the functional ddpace M,(2) = |==21 M,(2) = J# (4)
that defines y as a function of f (x). Let f (x, 1@, be a
function of one variable x with two parameters @ & cubic mean (equation (5)):
which approximates the dependence of the valueoofy;
To determine the type of the function f (X, a,thi results 3 [516 23 s[518 53
of arithmetic means are used in equation (1): M,(3) = 755 M, (3) = |75 (5)
M,(1) = —Zl X M, (1) = i 2oy (1) harmonic and quadratic mean (equation (6)):
geometric mean (equation (2)):
w16 1° (6)

M(O)—ilé

harmonic mean (equation (3)):

I.'M (O)__

ey @

M, (=2) = ’116612,M(2) 3

112

The results of the mathematical calculations are
presented in Tables 4 and Table 5.

Table 4 Mean values,

COUntr) Mx(l) Mx(o) Mx(_l) Mx(z) Mx(3) Mx(_z)
Russia 13.64 11.50 7.29 14.83 15/67 .79
Belaru: 21.1¢ 16.8¢ 8.8¢ 23.8¢ 26.1¢ 3.9(C
Hungan 9.0¢ 7.6¢€ 5.5¢ 10.0¢ 10.8- 3.52
German' 9.0¢ 8.0C 5.92 9.5¢ 9.9¢ 3.6¢
Italy 6.1( 4.94 3.82 7.2¢€ 8.3t 2.€
Great Britair 8.2¢ 7.2¢€ 5.51 9.0¢ 9.82 3.5¢
Kazakhsta 25.2¢ 20.5¢ 9.7¢ 27.61 29.4¢ 3.94
Japal 3.9(C 3.5(C 3.0z 4.21 4.4¢ 2.5¢4
USA 33.0¢ 27.5( 11.0d 35.2¢ 27.1; 3.97
Table 5 Mean valuesy
Country M, (1) M, (0) M,(-1) M, (2) M, (3) M, (=2)
Russii 12.8i 11.2¢ 7.3¢ 13.7 14.61 3.82
Belaru: 9.6¢ 8.4i 6.12 10.3( 10.8- 3.6¢
Hungan 8.4¢ 7.44 5.6( 9.1: 9.6¢ 3.57
German' 6.82 5.9¢ 4.7 7.5z 8.2t 3.34
Italy 5.22 4.4¢ 3.65 5.87 6.51 2.8¢
Great Britair 5.3t 4.8 4.0¢ 5.7¢ 6.14 3.12
Kazakhsta 5.6¢ 4.9¢ 4.11 6.2¢ 6.7¢ 3.1¢
Japal 5.91 4.94 3.82 6.8¢ 7.8¢ 2.8¢
USA 3.6¢ 3.2¢ 2.71 4.1z 4.5¢ 2.3¢4

Based on the calculated values of the independent As the research shows, passenger traffic strongly
variable x from the statistical data in Tables 4 &nfind depends on the country’s economy [7]. This candem s
the corresponding values are found (equationggY)}, from the graphical analysis as well as from theieslof

the correlation coefficients for certain time pelsand the

M, (1) - yi, M, (0) » yg, M,.(—1) - y*,, (7) comparison of the two values: GDP and passengéictra
Moreover, it is the country’s economy (and its main
M, (2) - y3, M, (3) - y3, M .(—2) > y*,, (8) indicator of GDP) that is the main factor affectthg total
passenger traffic on transport. The extremely snalie
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of the correlation coefficient for the entire periander
consideration is insignificant in this case.

4 Discussion
In the current economic situation around the wdhd,

Nowadays, urban railway transport is in urgent nefed
increasing competitiveness compared to automobile
transport, and the forecast of transport developmen
prospects indicates the possibility of the appezraof
vacuum transport systems and technological solsition

impact of public transport on the development of thbased on the principles of magnetic levitationities in

economy is difficult to overestimate. The outstagdiole

played by transport in the issues of ordering a
transforming the surrounding space to meet the :veéd
the population, as well as contributing to
transformation of the person into an individual an
planetary scale, allows defining public transpost an
important component of social development,

qualitative and systematic functioning of which as
necessary condition for the development of sociaty
general [8]. The evolution of the transport systefra

single state in modern economic realities is deitezthby
cyclical, avalanche-like, sharp changes in the rpatars

the future. Thus, these principles are the foundédtr the
nlwnctioning of the MaglLev (Magnetic Levitation)
magnetic suspension bearing system, which allowdemo

thalrban transport to move at higher speeds while taiaing

proper safety standards, and the movement at the tiae
occurs at higher levels of transport highways atlyyeend

th&L3]. This considerably reduces travel time by életing

the need for such vehicles to stay in traffic jarasvell as
by avoiding emergency collisions. When using trantspf
this kind, friction is practically reduced to a nmmum
value, which allows significantly increasing theesg of
movement and reducing the likelihood of accideagsyell

of the Speed and scale of operations performedch/vhias energy costs for transportation. In additior, uke of

inevitably affect the systemic change in human siend
ideas about the real possibilities of the existiggnsport
system. It is necessary to consider the fact tisaffécient
number of transport innovations have appeareddante
years, the existence of which confirms the develamrof
prerequisites for revolutionary changes in the dpemt
industry. The consistent transformation of the exat
transport industry contributes to the creation ahh
quality conditions for the implementation of largeale
economic changes that can improve the operatiaheof
state’s transport system as well as change theatmomgiof
cargo and passenger transportation for the b&er [

such technology is completely harmless from an
environmental standpoint. In addition to all thewed this
technology allows for minimising air resistancetsat the
speed of vehicles operating through the use ofethes
technologically innovative solutions can reach 3R60h
[14].

In recent decades, projects of vehicles designeds®
in the conditions of a modern city and combining th
characteristics of an aeroplane and a car have\oekety
developed. Such transport innovations include thgepts
Terrafugia Transition (a flying car with folding mgs),
AeroMobil, Carplane, etc. The practical use of such

In recent years, a considerable number of prer'mqﬂis teChnOlOgical solutions allows for qualltatlvelyl\ﬂng

have been created for improving the functioning
transport in many countries, and this trend is attaristic
not only for states with a high human developmadek
but also for developing countries. In assessing rea
prospects for the development of the transportstrgin
general, it is necessary to consider the existounemic
trends and problems of the development of the p@ms
industry that need to be solved [10]. Timely san$ to

ofeveral important problems at once, such as elimma
traffic jams on highways, as well as consideralalyirsy
time for moving passengers and cargo. In genehnal, t
introduction of this innovation can bring the mader
automotive industry to a qualitatively new leveb]l
Modern creators of vehicles used in urban conditiarihe
field of public transport consider the needs ofaumrb
residents and the needs of people of various agds a

urgent problems and tasks in the transport industBelonging to various social groups. The purposeful

contribute to its full-fledged development, whichsha
positive impact on the economic development of
particular state in general. For the sustainableldpment
of the transport system of any state, it is necgssa
carefully identify the main innovative solutionsathare
important in the context of prospects for improvitig

efficiency of using conventional technical meansigieed

to optimise the operation of the transport systdmy.[
Effective innovations intended for practical use the

development of transport systems in modern staes
qualitatively change the economic situation inesgdor the
better since they carry the prospects of improving

functioning of entire industries and individual ®ms

[12]. Therewith, an important aspect is the eaggadtical

use of these innovative technological solutions Hrair

availability for a wide range of users.

implementation of the described trend implies the
gevelopment of transport sociology as an indepanden
discipline that describes the processes occurmnghé
public urban transport system from the standpoirthe
norms and laws of modern science [16]. Therewith, i
should be considered that improving environmeragdty

in combination with minimising energy costs during
transportation using public transport are priodtgas for
the development of the modern transport industry in
dnedium and large cities. To date, work has beerptzted

in the United States to create a modern tractorepesvby
lithium-ion batteries and designed for the trantgamn of
heavy loads. The maximum range for using such &leh
without additional charging is 2000 km [17]. Theeus a
detailed device allows considerably expanding the
possibilities of practical use of environmentallyehdly
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vehicles, provided that the energy necessary fer timeeds of a wide range of subjects and organisatvanite

successful implementation of all current transpasks is
saved.

Public road transport has an extensive infrastractu

and, in recent years, has often been put at thesaf the
ecological paradigm. For example, in France, ayears

preferences should be based on the specific featfitde
individual choice of public transport users [21].

Notably, there have been cases of companies dfferin
such solutions, ranging from general concepts dflipu
transport to specific samples of equipment interfdedse

ago, as an experiment, traffic was opened along im a modern city. Electric-powered vehicles than ca

kilometre-long stretch of road, on which solar qadirts
were used as road surface elements. The meanofahe
electric energy generated for this section of tbadr
according to approximate calculations, was 775 kWh
day. Therewith, the final peak output was at thellef

compete with existing automobiles and rail-related
vehicles have a special place among them. Elaahicles

are widely used in many countries for the transyimm of
passengers and cargo and have gained considerable
popularity due to their quietness and environmental

1500 kWh per day, which means almost doubled valufiendliness of use [22]. In addition, in a numbefr

The generated electricity was used to meet thesnekd

small village located in the vicinity of this rogti8]. The

problem of cargo transportation due to the use
technological resources in public transport is dirg
explained by the variety of environmental requiratae
that are currently imposed on transported goodsedisas

the physical characteristics that are required ®
maintained by vehicles intended for transportatibithis

kind. The heaviest and largest loads can be tratespmn

batches of various volumes; urgent delivery of gobg

public transport can be carried out by using siatd

vehicles. In any case, the challenges it faces thed
opportunities for the development of public urb@msport
in each city and state determine the prospectsttfer
development of modern public transport [19].

countries with a high human development index,
unmanned electric-powered taxis and vehicles aleate
afsing various innovative technologies have been
successfully used for a long time. At the same tipublic
transport of the conventional type remains relevaaat in
demand since buses, trams, and trolleybuses thieidly
lpopular among urban residents of different cousitrie
Therewith, in a number of states and cities, cotiveal

rail transport has already undergone consideratiésreal
transformations due to the introduction of innoveti
solutions that have largely changed both its a@gpes and
the content of practical activities [23]. Moderrban rail
transport still takes on large volumes of passerayet
cargo transportation, while it is predicted tha¢ tinend
towards a steady advance in the volume of railspart

The prospects for the development of urban publicompared to road transport will continue.
transport are largely determined by modern socio- Since the population of countries with a high leol

economic trends as well as technological innovatiput
forward. Considering the realities of the currecdrmic
situation in society, it is important not only taderstand
the trends of a macroeconomic and macrosocial eétutr
also to consider the individual requests of privatéties
and organisations for the functioning of modermsgzort
systems. The urbanisation of modern society isntbet
important factor determining the requirements fhe t
quality of public transport and the efficiency df i
functioning. Economically developed states withighh

the human development index has a steady tendency t
concentrate in and around large cities, in thesesthere

is an increasing trend towards mobility of an
unprecedented kind — both intercity, interstated an
intercontinental. The intensive pace of modern iifea
large city, combined with the high value of thedif its
residents, does not contribute to the developniaineiods

for making long trips over long distances [24].if&hs of
modern cities tend to overcome any distance in Ismal
periods of time, so the consistent transition flonyg trips

standard of living and a high human developmenéind to short-distance travel is one of the main featuoé
have been concentrated around megacities for deverhanges in the mobility of residents of moderresitivhich
decades now, which are also developing intensiuely has become possible with the development of timspiart
countries with a lower level of economic developmersystem over the past few centuries [25]. This ésrdason

[20]. The quality of public transport functioning these
and other states is determined by the requiremguits
forward by urban residents and individual orgainises for
the level of satisfaction of their needs with thiEnsport.
Modern public transport used in an urbanised sponetst
meet the requirements of speed and
transportation, be environmentally friendly
comfortable, and also produce as little noise asipte.
Modern designers of vehicles intended for use banr
environments face a difficult task since it is maisy to

for the focus of modern researchers’ attentionesicely
on certain types of transport, which implies thegiloility
of their consistent improvement. The quality of
transportation plays a crucial role in this contéxtrefore,
maintaining appropriate standards for the qualfitgublic

reliability dfansport is currently the main task of the funmitig of the
anckentire public transport system in cities and cdastwith a

high human development index.

5 Conclusions

create a device that can combine all of the above The Study of urban passenger transport features in

characteristics. The problems of urban transpquire the
development of comprehensive solutions that carn thee

countries with a high human development index tethée
following conclusions: Passenger traffic is sigrafitly
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dependent on the state's economic development, asindustrial enterprises' productsPeriodico Tche
measured by GDP and the correlation coefficienhiwia Quimica Vol. 16, No. 33, pp. 434-447, 2019.
specific time period. During the analysis of pultansport [6] DROEGE, P.: Urban energy transition Oxford,
development in relation to the economy of a paldicu Elsevier, 2018.

state, it is important to compare the level of pager [7] UKUBASSOVA, G.S., DARIBAYEVA, AK,
traffic with the GDP indicator within a specifiorte period. TOXANOVA, A.N., ZHENSKHAN, D.,
It is worth noting that passenger transportatios same MUKHAMEJANOVA, A.A.: Development of

inertia. A sharp decline in GDP may result in adamddrop innovation infrastructure of energy complex
in passenger traffic at a slower pace, while aneigge in enterprises)ndustrial Engineering and Management
GDP may lead to a slower growth of passenger traffi Systems Vol. 19, No. 1, pp. 120-132, 2020.

other words, there may be a time delay betweenceoizn http://doi.org/10.7232/iems.2020.19.1.120

changes and changes in passenger traffic resdtimg [8] ABDUL QUIUM, A.S.M.: Transport corridors for
these changes. The correlation between passemdfic tr  wider socio-economic developmen§ustainability
and GDP has become particularly evident duringagert ~ Vol. 11, No. 19, pp. 1-23, article number 5248, 201
16-year periods. When communicating over longeetim https://doi.org/10.3390/su11195248

intervals, quantitative indicators lose their sfigmince. [9] ZIMM, C.: Improving the understanding of electric
Political and structural changes in society have a vehicle technology and policy diffusion across
significant impact on the ratio of GDP and passetrgéfic countries,Transport Policy Vol. 105, pp. 54-66, 2021.
indicators. While the share of transport costs DPGand https://doi.org/10.1016/j.tranpol.2020.12.012
household income may change, the strong dependerit8] PRUS, P., SIKORA, M.: The impact of transport

remains unchanged. infrastructure on the sustainable development ef th
Passenger traffic depends on various political and region — Case studygriculture, Vol. 11, No. 4, pp.
economic factors, some of which cannot be quadtifie 1-15, article number 279, 2021.
2005, there was a significant drop in passengéfictraf https://doi.org/10.3390/agriculture11040279
7.1%, despite a 6.4% growth in GDP. It is possibét the [11] COXON, S., NAPPER, R., RICHARDSON, M.
introduction of the law on monetization of benefjtanted Urban mobility designOxford, Elsevier, 2018.
to the population played a role. It is worth notthgt the [12] MOURATIDIS, K., PETERS, S., VAN WEE, B.:
most significant decrease in passenger traffic weduon Transportation technologies, sharing economy, and
types of public transport such as buses, trollegbusams, teleactivities: Implications for built environmeand
and metros. Additionally, it is important to noteat the travel, Transportation Research Part D: Transport
state continues to subsidize the majority of pagsen and EnvironmentVol. 92, No. March, pp. 1-23,
transportation, including suburban transportatidhus, article number 102716, 2021.

this study can provide a qualitative basis for  https://doi.org/10.1016/j.trd.2021.102716
recommendations on prioritising the developmenty®T  [13] FAULIN, J., GRASMAN, S., JUAN, A., HIRSCH,

based on the regression models obtained. Thisigigsl P.: Sustainable transportation and smart logistics,
the importance of the results for future research. Oxford, Elsevier, 2018.
[14] THONDOO, M., MARQUET, O., MARQUEZ, S.,
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