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ABSTRACT

This study examines the relationship between regional accessibility and economic potential in Kazakhstan based
on empirical data processing. The study shows that transport infrastructure, measured by the length of roads and
railways, is one of the decisive factors affecting regional accessibility. The structure of the study consists of four
essential stages: data collection; identification of leading directions; correlation and regression analysis; substantiation
of conclusions, and recommendations. The variables used in the comparative analysis are the operational length of
railway lines, the length of public roads and the gross regional product. The correlation and regression analysis
results revealed significant links between the length of railways and highways and the gross regional product (GRP)
of the selected regions. The obtained models for South Kazakhstan, North Kazakhstan and Karaganda regions
showed high positive relationships based on high values of R-squares. The study results showed that the variables
included in these models strongly correlate with the overall regional changes in output and better explain their
positive relationships. The study emphasizes the importance of taking into account regional differences in
infrastructure development and economic indicators. As a result of the results obtained, conclusions should be
drawn, and recommendations should be made policy makers can use that to promote balanced and inclusive

regional development by reducing inequality.
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TYUIH

byn 3epTreyae sMnuMpUKanblK AepeKkTepai eHaey HerisiHae KasaKcTaHZafbl OHip/AiK  KOMKEeTIMAINIK neH
SKOHOMMKa/IbIK 91eyeT apacbliHAAfFbl ©3apa 6alinaHbIC KapacTblpblaaabl. 3epTTey KepceTkeHael, aBTOMO6UAb MeH
TEMIPXKON KONAAPbIHbIH, Y3bIHAbIFBIMEH ©J/ILIEHETIH KONiK MHOPaKYPbINbIMbl alMMaKTbIK KOJIKETIMAINIKKe acep
eTeTiH Wewwywi dakTopaapabiH, 6ipi 6oabin Tabblnagbl. 3epTTey KypblibiMbl TOPT MaHbI3Abl KE3eHHEH Typaabi:
MINIMETTEP KMHAY; KeTeKWi 6afblTTapAbl aHbIKTAY; KOPPEenAuMAbIK-PErpeccusbiK Tangay; KopbITbiHAbLAAP
MEH YCbIHbICTapabl Heridgey. CanbicTbipMasbl Tanfayha KONAAHbINATBbIH aliHbIMANbLINAP TEMIPKOA KeninepiHix,
nanganaHy y3blHAbIFbI, Xannblfa OPTaK, MaiganaHblIaTbiH aBTOMOOWAb KOA4APbIHbIH, Y3bIHABIFbI KOHE Kajmbl
OHipnik eHiMm 60nbiN Tabbliagbl- Koppenauuanbik-perpeccuanbik Tangay HaTUXKenepi Temip »Kongap MeH
aBTOMOBUAbL KONZAPbIHbIH, Y3bIHABIFBI MEH TaH4a/ffaH eHipAepaiH *Kaanbl eHipaik eHimi (MKOeO) apacbiHAafbl
MaHbI3 6ap 6ainaHbICTapabl aHbIKTaabl. OHTYCTIK KasakctaH, ConTycTik KasakcTaH »kaHe KaparaHabl obabicTapsl
YWiH anblHfFaH mozenbaep R-KBagpaTTapablH KOFapbl MaHAEPI Heri3iHae *Kofapbl OH, HaitnaHbICTapAbl KOPCETTi.
3epTrey HaTUMKeNnepi Oocbl MOAENbAEPre EHri3iireH alHbIManblNap a/nbl alMaKTblK ©HAIPIC KenemiHiH,
e3repyimeH Tbifbl3 6allNaHbICTbl €KeHiH XoHe onapAblH, OH, 6alinaHbICTapblH ¥aKCblipakK TYCIHAIpPETIHIH KepceTTi.
3epTTey MHOPaKYPbIIbIM MEH SKOHOMMWKa/bIK KepCeTKiWTepAiH, AamMyblHAAfFbl alMaKTbIK alblpMallblibIKTapAbl
ecKepyaiH, MaHbI3Abl/IblFblH KepceTeai. ANblHFAaH HaTUMXKeNepAiH HerisiHae cascaTkepsiep TEHCI3AIKTI asalTy
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AHHOTALUMUA

B aTom MccnepoBaHUMM pacCMaTPMBAETCA B3aMMOCBA3b MEXKAY PErMoHasibHOM AO0CTYMHOCTbIO M SKOHOMMYECKUM
noTeHumMasom B KasaxcTaHe Ha OCHOBe 06PabOTKM 3IMMUPUYECKMX AaHHbIX. MccnefoBaHMEe MOKasbiBaeT, yTo
TpaHCMopTHaA MHGPACTPyKTypa, U3Mepsemas MpOTAXKEHHOCTbIO aBTOMOBU/IbHBIX U YKeNe3HbIX A0POr, ABAAeTcs
OOHVM 13 peluaowmx GaKTopoB, BAUAIOLLMX Ha PErMOHa/IbHYIO AOCTYNHOCTb. CTPYKTYypa McCieA0BaHUA COCTOMT U3
YeTblpex BayKHbIX 3TanoB: cbop AaHHbIX; ONpeaesieHne BeAyLLMX HanpasaeHU; KOPPEeNaLMOHHO-PErPECCUOHHDIN
aHanus; obocHOBaHWeE BbIBOAOB U PEKOMEHAALMNA. [lepeMeHHbIMM, UCNONb3YEMbIMU B CPAaBHUTENLHOM aHaNMU3E,
ABNAIOTCA 3KCM/yaTaLMOHHAA MPOTAMKEHHOCTb KENe3HOAOPONKHbIX JIMHUI, MNPOTAXKEHHOCTb aBTOMOBOWbHbLIX
Aopor obLLero nosb3oBaHWA U BaOBOW PerMoHasibHbIM NPOAYKT. Pe3ynbTaTbl KOPPENALMOHHO-PErPECCUOHHOIO
aHanv3a BbIABUAM 3HAYMMbIE CBA3U MENKAY MPOTANKEHHOCTbIO XKEe3HbIX U aBTOMOBM/IbHbIX AOPOr U Ba/NOBbIM
pervoHanbHbiM npoayktom (BPM) BblbpaHHbIX pervoHos. [losyyeHHble mogenn ans HO»KHo-KasaxcTaHcKoW,
CeBepo-KasaxctaHckoi v KaparaHAuHCKOW ob6aacTeit NMoKasanu BbICOKME MOJIOMKUTE/bHbIE CBA3M Ha OCHOBE
BbICOKMX 3HauyeHMIn R-KBaapaToB. Pe3y/nbTaTbl MCCAEA0BaHMA MOKa3a/iu, YTO MEPEMEHHbIe, BKAKOUYEHHbIE B 3TU
MOAENN, CUIbHO KOPPENUPYIT C OBWMMM pPEerMoHaNbHbIMM M3MEHeHWAMM obbema NPOM3BOACTBA WM Jlyylue
OOBACHAT WX MNONMOMKUTE/NbHble CBA3W. B WccnefoBaHWM MOAYEPKMBAETCA BaXKHOCTb Y4eTa pPerroHasbHbIX
pas3nnumMin B pasBUTUM MHGPACTPYKTYPbI M SKOHOMMUYECKMX MOKa3aTesiei. B pesysbTate nosiydYeHHbIX pe3y/bTaToB
cnepyer caenatb BbIBOAbI M AaTb PEKOMEHAALMKM, KOTOpble MOryT ObiTb WMCMOJIb30BaHbl MOAUTUKAMMK AR

CO,CI,GﬁCTBVIﬂ c6anchmpOBaHHomy N MHKNHO3UBHOMY PErmMoHa/IbHOMY Pa3BUTUIO 3a CHET COKPALLEHMNA HEPABEHCTBA-
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Introduction

Research aimed at studying the impact
of transport infrastructure development on the
economic growth of countries and regions has
recently been of great importance in the country’s
sustainable development. It is assumed that the
development of roads and railways increases the
accessibility of regions, thereby improving their
competitiveness and economic potential.

In the last decade, the state has paid
increased attention to infrastructure develop-
ment in Kazakhstan. Between 2010 and 2021,
the total length of paved roads increased by more
than 10%. In addition, there is a significant
overhaul of autobahns and highways between
regions and countries for international coopera-
tion. At the same time, the length of the railways
in the aggregate did not undergo significant
changes, and in some areas, there was even a
reduction in the railway infrastructure. Meanwhile,
the total GRP of the Republic of Kazakhstan
regions for the same period in relative terms
increased by 80%. From a scientific point of
view, it seems essential to establish a quantitative
relationship between infrastructure development
and individual regions’ development.

Studies of recent events are widely
disseminated, and they confirm the positive impact
of the development of the transport situation on
the economic growth of countries and regions.
The development of road and rail networks plays
an essential role in the concentration and
specialization of production, the effective use
of countries and economic regions, the effective
use of vehicles in the final cost of goods and
the achievement of access to a new market.
The Republic of Kazakhstan is a large country
with diverse economic potential in its different
regions. Logistics development in regions plays
a key role in determining economic potential.
Thus, transport infrastructure is a key factor for
regional accessibility development. It improves
the development of new economic clusters,
and economic relations and has a big influence
on internal tourism (Yang & McCarthy, 2013;
Raimbekov et al., 2017; Aliyeva et al., 2019;
Mukhametzhan et al., 2020; Dmitriyev et al., 2021;
Sergeyeva et al., 2022)

Transport infrastructure is a crucial element
in the dialogue not within regions but among
countries’ economic relations as well. Firstly,
there is the interdependence of industrial
development and logistics. Therefore, it determi-
nes the amount of foreign direct investments,
and the amount of state budget provided for the

improvement of roads (Ashurov et al., 2020;
Saidi et al., 2020). Secondly, logistics develop-
ment leads to transport infrastructure improve-
ment and the development of new clusters, which
promotes collaboration within the private sector
and provides efficacy in logistics operations
(Thill & Lim, 2010; Kumar et al., 2017; Otsuka
et al., 2017; Dannenberg et al., 2018; Le et al.,
2019). Thirdly, in the case of Kazakhstan, great
attention is given to the development of trans-
port infrastructure and commuting systems along
the Silk Road (Dave & Kobayashi, 2018; Chan,
2018; Bitabarova, 2018; Pomfret, 2019).

The development of transport clusters and
infrastructure is taken as the main indicator in the
analysis of logistics impact on the socio-economic
development of regions. Some studies highlight
the transformative impact of the development
of high-speed rails on social and economic
relationships among cities and emphasize the
importance of addressing regional disparities
(Wang et al., 2020; Cascetta et al., 2020; Yu et al.,
2019; Liang et al., 2020).

The study of the quantitative relationship
between infrastructure development and indi-
vidual regions’ development is important from
a scientific point of view. On the one hand,
transport infrastructure is a public good with low,
and sometimes even zero, returns. On the other
hand, the need for a developed transport network
often becomes a serious obstacle to implementing
large investment projects that are not ready to
bear such costs. In Kazakhstan, there is a small
number of studies on the assessment of the
contribution of infrastructure to economic
growth, and they need to provide a clear answer
about the presence of a statistically significant
impact. This study will examine the relationship
between transport infrastructure and the economic
development dynamics of Kazakhstan’s regions.

The goal of this research is to analyze the
relationship between regional accessibility, as
measured by transport infrastructure, and econo-
mic potential in different regions of Kazakh-
stan. The study aims to provide a comprehen-
sive understanding of the role of logistics
development in promoting regional accessibility
and economic development, by employing a
combination of empirical analysis and literature
review methods, the research aims to identify
the key factors influencing regional accessibility
and economic potential in Kazakhstan and
highlight the challenges and opportunities for
economic development in the country’s various
regions. Ultimately, the research aims to contri-
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bute to the knowledge base on logistics develop-
ment and its implications for regional economic
potential in Kazakhstan.

Literature review

Logistics plays a crucial role in promoting
regional accessibility and economic development
not only in Kazakhstan but also in developed
countries. The experience of developed
countries can provide valuable insights into
how improvements in logistics infrastructure
can enhance regional accessibility and promote
economic growth.

Transport infrastructure and connectivity
are crucial factors in attracting investment and
promoting economic growth in Kazakhstan
(Yang & McCarthy, 2013; Mukhametzhan et
al., 2020). The development of transportation
infrastructure is necessary for economic growth
and regional integration in Central Asia, including
Kazakhstan (Raimbekov et al., 2018). Dmitriyev
et al. (2021) explored the relationship between
regional accessibility and economic diversific-
ation in Kazakhstan. The potential of northern
Kazakhstan’s lakes for economic use and tourism
development is hindered by limited current
utilization and insufficient tourist infrastructure.
Despite its favorable location and well-developed
transport routes, the region’s low road network
density poses a challenge to accessibility. Further
research is needed to ensure sustainable ecosys-
tem management and provide recommendations
for facility development to preserve their value.
The study found that regions with better
accessibility and transport connectivity had a
more diversified economy, which led to higher
economic growth and development (Aliyeva et al.,
2019; Sergeyeva et al., 2022).

In Japan, the development of logistics
clusters, which are concentrations of logistics
activities and infrastructure, has been a key
strategy for promoting regional development.
These clusters have been successful in promoting
collaboration between businesses and improving
the efficiency of logistics operations (Kumar et al.,
2017; Dannenberg et al., 2018). For example, in
the United States, the development of intermodal
transportation systems, which allow for the
efficient movement of goods between different
modes of transportation, has been instrumental
in improving regional accessibility (Thill & Lim,
2010). Similarly, in the European Union, the
development of the Trans-European Transport
Network has led to increased connectivity
between different regions and facilitated the

movement of goods and services (Otsuka et al.,
2017). In China, the development of logistics
infrastructure clusters has been a key driver of
economic growth in the country. The construction
of new highways, railways, and ports has impro-
ved connectivity between regions and facilitated
the movement of goods and services. Similarly,
in Russia, the development of logistics infrastruc-
ture has been a priority for the government in
recent years, with a focus on improving the
efficiency of transport and reducing logistics
costs (Le et al., 2019).

Additionally, regional accessibility has a
direct impact on trade and foreign direct (FDO)
investment flows. It determines the location
of foreign direct investment, in particular, in
Kazakhstan. Thus, regions with better accessi-
bility have higher levels of foreign direct
investment, which contributed to regional
economic growth (Ashurov et al., 2020). A bi-
directional relationship was revealed between
economic growth, FDI inflows, and transport
infrastructure. Therefore, governments should
improve transport and logistics sustainability,
develop urban logistics centres, and upgrade
transport systems to increase FDI inflows and
stimulate economic development. Solutions differ
based on various factors, including geographical
location. In particular, coastline regions have the
opportunity to boost FDI through the develop-
ment of maritime and railway transport, which
can enhance commercial exchanges and improve
competitiveness. These countries can also play
a crucial role in international trade by upgrading
ports, developing logistics platforms, and
improving land transport systems (Saidi et al.,
2020).

More importantly, it has a great impact
on economic relations between countries along
the Silk Road including Kazakhstan, China and
Russia. The Belt and Road Initiative (BRI),
launched by China in 2013, aims to enhance
connectivity and promote trade and investment
between China and countries along the Silk
Road, including Russia and Kazakhstan (Dave &
Kobayashi, 2018; Chan, 2018). In Kazakhstan,
improvements in logistics infrastructure along
the Silk Road have also been a key focus of the
BRI. For example, the construction of the Khorgos
Gateway, a logistics hub located on the border
between Kazakhstan and China, has facilitated
the movement of goods between the two countries
(Bitabarova, 2018). Similarly, the development
of the Eurasian Land Bridge, a rail network
connecting China with Europe via Russia and
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Kazakhstan, has reduced transport times and
improved connectivity between regions (Pomfret,
2019).

It is important to note that regions with a
high length of railway lines may have advantages
in economic development. For example, rail
infrastructure can help increase the volume of
freight and passenger transportation, as well
as the development of tourism. The ongoing
development highlights the importance of
logistics infrastructure in enhancing connectivity
between regions and promoting trade and
investment (Wang et al., 2020). High-speed rail
has had significant effects on travel demand, per
capita GDP growth, and rail-based accessibility.
The development of high-speed rail provides
economic, transport, and social impacts. For
instance, in Italy, the impact of high-speed
rails is estimated to have contributed to a 2.6%
average increase in per capita GDP over ten
years, with higher growth for areas directly
connected to the HSR network. Accordingly, it
increased inequalities between areas served by
high-speed rails and those excluded (Cascetta
et al.,, 2020). High-speed rails are believed to
promote economic growth by reducing trade costs
and facilitating the flow of economic activity.

Yu et al. (2019) examined the impact
of high-speed rail connections on local GDP
per capita. The results showed that connected
peripheral regions experience a decrease in GDP
per capita compared to non-connected regions.
Moreover, network connections reduce GDP per
capita in non-targeted peripheral areas (Lin et al.,
2020). Nevertheless, high-speed rail construction
does not produce a significant corridor effect
or increase economic growth in the short term.
Liang et al. (2020) showed that in China the
effect varied spatially, with a more significant
impact observed in certain areas outside the
one-hour traffic circle. It influenced investment,
industrial restructuring, and accessibility, leading
to economic growth in some areas along the route.

The main variable used in all the studies is
transport infrastructure, measured in terms of
the length of roads, railways, and air routes.
However, the impact of transport infrastructure
on economic development is not uniform across
all regions. Some studies highlight the presence
of regional disparities, with certain regions having
better transport infrastructure and economic
opportunities than others. The studies consistently
find that regions with better transport infrastruc-
ture tend to have higher economic growth and
development levels. The variables used in these

studies provide valuable insights into the factors
that shape the impact of logistics development
and economic potential in Kazakhstan.

Research Methodology

The research framework of the current
study is based on the research of Liang et al.
(2020). The study focuses on developed and
less developed regions in China, including
districts and counties along the high-speed rail
and surrounding areas. These districts and counties
are considered as the basic units for analysis.

The methodological structure of current
research differs in the following way. The study
was based on the provision of a literature review
to identify critical factors affecting accessibility
and development regions in Kazakhstan. The
empirical analysis method involves the use
of statistical data to analyze and evaluate the
relationship between regional affordability and
economic potential. But the variables describing
accessibility vary from study to study. Therefore,
it is important to identify critical factors. This
study structure is presented in Figure 1.

*Regions with
rates higher than
the average in

eBureau of
National
Statistics of the

selected
indicators

Republic
Kazakhstan

1. 2.

Data Identification
collection and !! of regions of
analysis | | aders

) s

Correlation-
regression
analysis

4.
Conclusions

*SPSS software:
regions with
highest rates and
regions with the
lowest indictors

« Achieved results
and
recommendations

Figure 1- Stages of the study
Note: compiled by the authors

In the first stage, data collection will be
carried out. The data source is the Bureau of
National Statistics of the Republic of Kazakh-
stan. The data collected covers the period from
2011 to 2021 for the regions of Kazakhstan.
The sample consists of fourteen regions and
three cities. Next, a descriptive research method
is used, and the data are compared between
regions. Comparative analysis of the data
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obtained is one of the fundamental analysis
methods. It makes it possible to identify specific
characteristics of the object of study and compare
it in these parameters with other objects or with
itself, but, for example, in different periods.

In the second stage, the leading regions
will be selected, which have the highest rates, i.e.
their performance should be above the national
average. Next, A correlation regression analysis
is used between indicators among the leading
regions - the third stage to identify the relation-
ship. Correlation-regression analysis is used to
obtain objective information about the signifi-
cance of the factor and the strength of its impact
on the economic growth of regions. In addition,

this analysis makes it possible to forecast and
plan the development of regions and the country
as a whole. SPSS software will be used here. The
results will be interpreted.

Furthermore , conclusions will be drawn in
the fourth stage, and proposals will be given.

The indicators that are used in this study
related to the accessibility of the region are
estimated by the transport infrastructure, which
consists of two independent variables:

- the length of the operational length of
railway lines;

- the length of public roads.

The dependent variable is the gross regional
product. All variables are described in Table 1.

Table 1 — Research indicators

No. | Variable | Coding | Unit of measurement
1 Independent variables

1.1 | The length of the operational length of railway lines | Length PR Km

1.2 |Length of public roads Length RW Km

2 Dependent variables

2.1 | Gross regional product | GRP KZT

Note: compiled by the authors

Overall, the variables used in these studies
provide valuable information about the factors
that determine the regional accessibility and
economic potential of the regions of Kazakh-
stan. The results of this study can help inform
policy decisions to promote a more balanced and
inclusive development in the field of transport in
frastructure for the development of regions.

Results and analysis

As of 2021, the length of the operational
length of the railway lines of the Republic of
Kazakhstan is about 16,800 km. Kazakhstan is
located at the crossroads of major international
transport corridors, and rail transport is an
important component of the country’s transport
infrastructure. Railway lines in Kazakhstan
allow for freight and passenger transportation
both within the country and internationally. The
increase in the length of railway tracks in the
country is 12%, and an increase of 1686.2 km
from 2011 to 2021 (see Table 2).

According to the table, the largest railway
lines in terms of length are Karaganda, Aktobe
and Almaty regions. They also show a high
increase in this indicator in recent years.

However, regions such as West Kazakhstan,
Kostanay and Kyzylorda regions have signifi-
cantly less rail lines. In terms of rail line growth,
Karaganda has seen particularly strong growth in
recent years, while oblasts such as Kostanay and
Akmola have been declining.

When assessing the level of development
of the railway infrastructure in general, one can
pay attention to the ratio of the length of railway
lines to the area of the region. For example, in
the West Kazakhstan region, this ratio is the
largest, which indicates a relatively high density
of the railway network in this region. At the same
time, the Almaty region, which has a relatively
small length of railway lines, provides a dense
railway connection with neighboring countries
and a significant part of the international freight
traffic through Kazakhstan. For example, West
Kazakhstan Region has only 1,153 km of
railway lines, one of the lowest in the table.
However, it is worth noting that this area
compensates for this with a high population
density and the presence of developed road
infrastructure.
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Table 2 — The length of the operational length of the railway lines of Kazakhstan in 2011, 2015, 2016 and 2021, km
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Regions 2011 2015 2016 2021 Growth |Increase
Total 143194 14 767,1 15 529,8 16005,6 1 686,2 1,12
Akmola 1 559,0 1 559,0 1 559,0 1 .565,8 6,8 1,00
Aktobe 1431,5 1431,5 1 486,5 1817,3 385,8 1,27
Almaty 1.099,4 1402,0 14014 1401,3 301,9 1,27
Atyrau 742,3 7423 7423 742,3 0,0 1,00
West Kazakhstan 1205,7 319,7 319,7 319,7 -886,0 0,27
Zhambyl 1.043,5 1043,5 1043,5 1029,1 -14,4 0,99
Karaganda 319,7 1 940,4 2467,1 24729 2153,2 7,74
Kostanay 1940,4 1205,3 1270,3 12722 -668,2 0,66
Kyzylorda 1205,3 754,9 870,9 870,9 -334,4 0,72
Mangystau 754,9 926,3 926,3 1 .096,6 341,7 1,45
Pavlodar 787,8 787,8 788,4 766,0 -21,8 0,97
North Kazakhstan 618,7 618,7 618,7 618,7 0,0 1,00
Turkestan 784,5 551,6 551,6 548,7 -235,8 0,70
South Kazakhstan 551,6 1.209,0 1209,0 1209,0 657,4 2,19
Average length across the

country 1.003,2 1035,1 1 089,6 1123,6 120,4 1,12

ote: compiled by the authors

In general, analyzing the data in the table,
we can conclude that Kazakhstan has a developed
railway infrastructure, however, the level of its
development is not the same in different regions.
Also, it must be taken into account that, in addi-
tion to railway lines, many other factors influence

Karaganda region:

Length of railway lines in
2019: 4.807 km

Growth compared to 2014:
+114 km (2.4%)

Total stations: 48

Transportation volume in
2019: 92.1 million tons

Contribution to the republic's
GDP: 14.2%

Aktobe region:

Length of railway lines in
2019: 4.392 km

Growth compared to 2014:
+53 km (1.2%)

Total stations: 47

Transportation volume in
2019: 33.3 million tons

Contribution to the
republic's GDP: 4.6%

the development of the economy and the
transportation of goods and services, such as the
development of road and air infrastructure, the
availability of free trade zones, etc.

Karaganda, Aktobe and Almaty regions are
the three largest regions of Kazakhstan in terms
of the length of railway lines.

Almaty region:

Length of railway lines in
2019: 3.945 km

Growth compared to 2014:
+91 km (2.4%)

Total stations: 29

Transportation volume in
2019: 8.6 million tons

Contribution to the
Republic's GDP: 6.1%

Figure 2 - Indicators of the leading regions in terms of the length of the operational length of railway lines

Note: compiled by the authors

From these data, the following conclusions
can be drawn:

(1) Karaganda region has the largest length of
railway lines and the highest volume of traffic. It
also makes the largest contribution to the republic’s
GDP.
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(2) Aktobe region has a smaller length of
railway lines but is still one of the largest regions
in terms of traffic volume. Its contribution to the
republic’s GDP is less than 5%, reflecting the
region’s lower economic importance.
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(3) Almaty region has a smaller length of
railway lines and traffic volume than the other
two regions, but is in second place in terms of
growth of railway lines.

Since the study is aimed at regions where
the indicator is above the average, according
to calculations, the following regions remain
Akmola, Almaty, Kostanay, Aktobe, Karaganda
and East Kazakhstan regions. Based on the
results of the analysis of the figure, the following
conclusions can be drawn.

The largest railway lines in terms of length
are Karaganda, Aktobe and Almaty regions.
In 2021, the Karaganda region has the highest
length of railway lines - 2472.9 km, which is 7.74%
more than in 2020. The Aktobe region has 1,817.3
km of railways, which is 1.27% more than last
year. The Almaty region also shows an increase

in this indicator in recent years, the length of
railways in 2021 amounted to 1401.3 km, which is
1.27% more than last year.

Regions, such as Kostanay and East
Kazakhstan regions, have a significantly smaller
length of railway lines. In Kostanay region, the
length of railways in 2021 amounted to 1272.2
km, which is 0.66% more than in 2020. In the
East Kazakhstan region, the length of railways
was 1209 km, which is 2.19% more than last
year. However, in general, the length of railway
lines in these areas remains much lower than in
the three largest areas. Akmola region in recent
years has shown a decrease in the length of railway
lines. In 2021, it amounted to 1565.8 km, which
is 1% less than in 2020. In Table 2 there is given
the second indicator - the length of roads in the
republic.

Table 2 - Length of public roads in Kazakhstan in 2011, 2015, 2016 and 2021, km

Region 2011 2015 2016 2021 Growth Increase
Total 97 155,0 96529.0 | 96353,0 95 4430 -1712,0 0,98
Akmola 7 886,0 7891,0 7 890,0 7 988.,0 102,0 1,01
Aktobe 6091,0 6553,0 6 958,0 6831,9 740,9 1,12
Almaty 9472,0 9316,0 9334,0 96282 156,2 1,02
Atyrau 3915,0 3051,0 3052,0 3.046,5 -868,5 0,78
West Kazakhstan 6531,0 6 428.,0 6531,0 6 496,7 343 0,99
Zhamby! 5280,0 5351,0 5228.0 43296 -950,4 0,82
Karaganda 8 844.0 8 844.0 8 854,0 8 780,6 63,4 0,99
Kostanay 9515,0 9290,0 9290,0 9288.8 -226,2 0,98
Kyzylorda 3338,0 3354,0 3376,0 3.047,0 -291,0 0,91
Mangystau 2489,0 2586,0 2 692,0 29553 466,3 1,19
Pavlodar 5665,0 5659,0 54540 66735 1 008,5 1,18
North Kazakhstan 8998.0 8998.0 8998.0 8997,0 -1,0 1,00
Turkestan 7289,0 7197,0 6810,0 53823 -1906,7 0,74
South Kazakhstan 11 842,0 12011,0 | 11886,0 11 997,6 155,6 1,01
Average length across the| ¢ g3 ¢ 6 894,9 6 882,4 68174 1223 0,98
country

ote: compiled by the authors based on the Bureau of Na

1onal Statistics (2022)

The data represent the length of public roads
in Kazakhstan and its regions from 2011 to 2021.

The total length of roads in Kazakhstan
has decreased by 1,712 km, which is about a 2%
decrease over the period from 2011 to 2021. At the
same time, the length of motor roads in the number
of regions of the country has increased, and in
others, it has decreased.

Akmola region and Pavlodar region are
leaders in the growth of the length of roads for the
period from 2011 to 2021. Akmola region increa-
sed the length of its roads by 102 km, and Pav-

lodar region by 1008.5 km, which is an increase
of 1.01 and 1.18 times, respectively.

On the other hand, Atyrau Region and
Zhambyl Region reduced the length of their roads
the most between 2011 and 2021. Atyrau region
reduced the length of its roads by 868.5 km, and
Zhambyl region by 950.4 km, which is a decrease
of 0.78 and 0.82 times, respectively.

Thus, the data show a heterogeneous change
in the length of roads in different regions of
Kazakhstan for the period from 2011 to 2021.
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The general trend of increasing the length
of roads in the country may be associated with
the development of the economy and an increase
in the living standards of the population, which
contributes to an increase in demand for trans-
port services. However, it should be noted that in

some regions of the country, the length of roads
might not meet the demand for transport services,
which may require additional investment in the
development of transport infrastructure.

The following Table 3 highlights regions that
perform above the national average.

Table 3 - Leading regions in terms of the length of roads in 2011, 2015, 2016 and 2021

Region 2011 2015 2016 2021

Akmola 7 886,0 7 891,0 7 890,0 7 988.0
Aktobe 6 091,0 6 553,0 6 958,0 6 831,9
Almaty 9472,0 9316,0 9334,0 9628,2
Karaganda 8 844,0 8 844,0 8 854,0 8 780,6
Kostanay 9515,0 9290,0 9290,0 92888
North Kazakhstan 8998,0 8998,0 8998,0 8997,0
South Kazakhstan 11 842,0 12 011,0 11 886,0 11 997,6

Note: compiled by the authors based on the Bureau of National Statistics (2022)

This table shows the length of roads in the
regions of Kazakhstan in the period from 2011 to
2021. It can be seen from the table that the largest
length of roads in Kazakhstan in 2021 is observed
in the East Kazakhstan region - 11,997.6 km. In
second place in terms of the length of roads is the
Almaty region - 9,628.2 km.

It is also worth noting that the length of
roads in each region remained approximately at
the same level throughout the entire period. For
example, the length of roads in the Akmola region
varied from 7,884 km in 2017 to &,111 km in
2012 but did not change significantly overall. In
general, the table shows that Kazakhstan has a
fairly developed road network that remains at
about the same length for a long period of time.
Next, a correlation-regression analysis will be
carried out for regions with indicators above the
average that we have determined, a relationship
will be revealed between the length of railway lines
and roads with GRP for each region under study.

Table 4 - Models’ Summary

Model R R-square

1 Akmola GRP 1512 ,023
2 Aktobe GRP ,692° 479
3 Almaty GRP ,418° ,174
4 Karaganda GRP ,761° ,580
5 Kostanay GRP ,561° ,314
6 NKz GRP ,742° ,550

7 SKz_GRP ,773% ,598

Note: compiled by the authors

The analysis focuses on seven models that
examine the influence of independent variables on
the Gross Regional Product (GRP) of seven regions:
Akmola, Aktobe, Almaty, Karaganda, Kostanay,
North Kazakhstan, and South Kazakhstan. The
results indicate that the R-squared values are
relatively high for SKz GRP, NKz GRP, and
Karaganda GRP, with values of 0.598, 0.550, and
0.580 respectively, compared to the other models.
On the other hand, the Akmola GRP and Almaty
GRP models demonstrate the lowest R-squared
values, with 0.023 and 0.174 respectively. These
findings suggest that the variables included in
the SKz GRP, NKz GRP, and Karaganda GRP
models have a stronger correlation and explain
a larger proportion of the variation in the GRP
compared to the Akmola GRP and Almaty GRP
models. Next. In table 5 there are presented results
for ANOVA for all seven models.

The analysis reveals that the p-values
are statistically significant for several models.
Specifically, model 4 Karaganda GRP has a
significant p-value of 0.006, model 7 SKz GRP
has a significant p-value of -0.005, model 2
Aktobe GRP has a significant p-value of 0.018,
and model 6 NKz GRP has a significant p-value
0f 0.009. These p-values indicate that the variables
included in these models significantly impact the
Gross Regional Product (GRP) of the respective
regions.
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Table 5- Models’Anova

Model Sum of Sq Stnd.dev Mean Sq F Sig.
1 Akmola_ GRP Regression | 88461159194,981 1 88461159194,981 211 ,657°
Residual 3777086314825,008 9 419676257202,779
Total 3865547474019,989 10
2 Aktobe GRP Regression |2024719769292,232 2024719769292,232 | 8,275 |,018°
Residual 2202157907813,431 9 244684211979,270
Total 4226877677105,663 10
3 Almaty GRP Regression | 1848056639272,743 1848056639272,743 1,902 |,201°
Residual 8744869628453,944 9 971652180939,327
Total 10592926267726,688 10
4 Karaganda GRP | Regression | 16068541353106,752 16068541353106,752 | 12,412 | ,006°
Residual 11651654150240,850 9 1294628238915,650
Total 27720195503347,600 10
5 Kostanay GRP | Regression | 1890166344728,796 1890166344728,796 | 4,128 |,073"
Residual 4120912408901,872 9 457879156544,652
Total 6011078753630,668 10
6 NKz GRP Regression | 804052211621,922 804052211621,922 11,015 | ,009°
Residual 656939513058,807 9 72993279228,756
Total 1460991724680,729 10
7 SKz_GRP Regression | 8056185779761,133 8056185779761,133 13,371 | ,005°
Residual 5422483285138,199 9 602498142793,133
Total 13478669064899,332 10

Note: compiled by the authors

Furthermore, the F-statistics, which measure
the overall significance of the models, are relati-

vely high for model 7 SKz GRP (13.371), model
6 NKz GRP (11.015), model 4 Karaganda GRP
(12.412), and model 2 Aktobe GRP (8.275). These
high F-statistics suggest that these models can
explain a significant amount of the variation in
the GRP of their respective regions.

Overall, the results indicate that the variables
included in models 4, 7, 2, and 6 have a strong
and significant influence on the GRP, as eviden-
ced by their low p-values and high F-statistics.
These findings provide valuable insights into the
factors that contribute to the economic performan-
ce of Karaganda, SKz, Aktobe, and NKz regions,
respectively.

The correlation-regression analysis re-
vealed that the length of railway lines and roads
significantly influences the Gross Regional
Product (GRP) of specific regions. Models
focusing on Karaganda, SKz, Aktobe, and NKz
regions showed strong correlations, as indicated
by their high R-squared values. These models
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also had low p-values and high F-statistics,
indicating their statistical significance and
ability to explain a significant portion of GRP
variation. These findings highlight the importan-
ce of transportation infrastructure in regional
economic performance.

From an economic perspective, the analysis
reveals that the length of road infrastructure
significantly impacts specific regions’ Gross
Regional Product (GRP). The significant p-values
obtained for models 4 (Karaganda GRP), 7
(SKz_GRP), 2 (Aktobe GRP), and 6 (NKz_GRP)
indicate that the inclusion of road length as an
independent variable has a strong and signifi-
cant influence on the economic performance of
these regions. This suggests that the availability
and quality of road infrastructure play a crucial
role in driving economic growth and development.

Furthermore, the high F-statistics for models
7(SKz_GRP),6 (NKz GRP), 4 (Karaganda GRP),
and 2 (Aktobe GRP) indicate that these models
can explain a significant amount of the variation in
the GRP of their respective regions. This implies
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that including road length as an independent
variable in these models contributes to a better
understanding of the factors that influence regio-
nal economic performance.

The correlation regression analysis further
strengthens the significance of transportation
infrastructure, as it reveals a strong correlation
between the length of railway lines and roads
and the GRP of specific regions. The high R-squa-
red values in models focusing on Karaganda,
SKz, Aktobe, and NKz regions indicate that a
substantial portion of the variation in GRP can
be explained by the length of transportation
infrastructure.

Recent developments in the world have
further emphasised the importance of transpor-
tation infrastructure. The COVID-19 pandemic
has disrupted global supply chains and highlighted
the need for resilient and efficient transportation
networks. Investments in road infrastructure
have become crucial for facilitating trade, ensu-
ring the smooth flow of goods and services, and
supporting economic recovery. Additionally, with
the rise of e-commerce and the digital economy,
reliable transportation infrastructure is essential
for last-mile deliveries and connecting busines-
ses to consumers.

The analysis underscores the significant
influence of road length and transportation
infrastructure on the economic performance
of specific regions. These findings align with
the broader understanding that well-developed
transportation  networks promote economic
growth, attract investments, and foster regional
integration.  Policymakers and stakeholders
should prioritize investments in transportation
infrastructure to enhance regional economic
performance and ensure sustainable develop-
ment in light of recent global developments.

Conclusion

Logistics improvement in regions plays a
critical role in determining the economic potential
of different regions in Kazakhstan. Improved
transportation infrastructure and connectivity can
attract investment, promote trade, and facilitate
economic growth and diversification. Therefore,
policymakers in Kazakhstan should prioritize
the development of transport infrastructure and
connectivity to enhance regional accessibility
and unlock the economic potential of the
country’s different regions.

The experience of developed countries
highlights the importance of logistics in promo-
ting regional accessibility and economic

development.  Improvements in  logistics
infrastructure, such as the development of
intermodal transportation systems and logistics
clusters, can enhance connectivity between
regions, reduce transportation costs, and
facilitate the movement of goods and services.

Kazakhstan has a well-developed railway
infrastructure, with a total operational length
of approximately 16,800 km as of 2021. The
country’s strategic location at the crossroads of
major international transport corridors makes rail
transport a vital component of its transportation
infrastructure. The railway lines in Kazakhstan
facilitate both domestic and international freight
and passenger transportation.

Analyzing the data presented in the
table, it is evident that the Karaganda, Aktobe,
and Almaty regions have the most extended
railway lines in terms of length. These regions
have also experienced significant growth in their
railway networks in recent years. However,
regions such as West Kazakhstan, Kostanay, and
Kyzylorda have comparatively fewer rail lines.
Karaganda stands out with substantial growth in
railway lines, while Kostanay and Akmola have
shown a decline. When considering the overall
development of railway infrastructure, it is
essential to consider the ratio of railway line length
to the region’s area. For instance, the West Kazakh-
stan region has the highest ratio, indicating a
relatively dense railway network. On the other
hand, the Almaty region, despite having a shorter
railway line length, plays a crucial role in provi-
ding a dense railway connection with neigh-
boring countries and facilitating a significant
portion of international freight traffic through
Kazakhstan.

It should be noted that the development of
the railway infrastructure varies across different
regions of Kazakhstan. Additionally, the
transportation of goods and services is influen-
ced by various factors, such as road and air
infrastructure, the presence of free trade zones,
and more.

Examining the top three regions, namely
Karaganda, Aktobe, and Almaty, it is clear that
Karaganda has the most extended railway lines,
and the highest traffic volume and significantly
contributes to the country’s GDP. Aktobe has
a slightly shorter railway line length but still
maintains substantial traffic volume. Its contribu-
tion to the GDP is relatively lower than in
Karaganda. Almaty, while having a shorter rail-
way line length and traffic volume than the other
two regions, has experienced significant growth
in railway lines.
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Considering regions with indicators above
the national average, the following regions remain
Akmola, Almaty, Kostanay, Aktobe, Karaganda,
and East Kazakhstan. Further analysis revealed
that the length of roads in Kazakhstan had
shown a heterogeneous change over the period
from 2011 to 2021. While the overall trend
indicates an increase in road length, some regions
experienced a decrease. Akmola and Pavlodar
regions demonstrated the highest growth in
road length, while Atyrau and Zhambyl regions
experienced significant reductions.

In summary, Kazakhstan possesses a well-
developed railway infrastructure, but its level
of development varies across different regions.
The length of railway lines in Karaganda,
Aktobe, and Almaty regions is noteworthy.
Additionally, the length of roads in the country
has generally increased, reflecting economic
development and rising demand for transport
services. However, specific regions may
require additional investment in their transport
infrastructure to meet the growing demand.
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