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Analysis of the relationship between gross domestic product (GDP)
and development of the transport industry in Kazakhstan

Abstract

Object: Logistics became a very crucial business in many countries. Meanwhile, the main transport routes
connecting the continents of Asia and Europe pass through the territory of Kazakhstan. In this sense, Kazakhstan's
geographical location is of commercial importance. Logistics amount to the 20% to 30% of the gross domestic product
(GDP) in developed countries. This study aims to evaluate the effect of the changes in gross domestic product (GDP) on
the developments in the transportation sector by analyzing the relation between the GDP and major indicators of the
transportation sector.

Methods: The data obtained from this study is evaluated using time series analysis and regression analysis methods.

Findings: The transportation system is an important part of the infrastructure of Kazakhstan and has a great impact
on the level of development of the country's economy. Therefore, analyzing these developments is very important both
for understanding the development of the transport sector and for predicting the future of the sector. In this study, the
relationship between the variables considered as the main indicator in the transportation sector and the gross national
product was analyzed and the effect of the development in the gross national product on the developments in the
transportation sector was determined.

Conclusions:Hla: The effect of GDP on FRTRANS is explained with the linear regression model; H1b: The effect
of GDP on FRTTRANS is explained with the linear regression model; Hlc: The effect of GDP on PSCTRANS is ex-
plained with the linear regression model; H1d: The effect of GDP on PSCTTRANS is explained with the linear regres-
sion model; Hle: The effect of GDP on FT_RAIL can’t be explained with the linear regression model; H1f: The effect
of GDP on PT_RAIL can’t be explained with the linear regression model.

Keywords: Logistics, Logistics Centers, Transportation, GDP, Kazakhstan, Time Series Analysis, Regression
Analysis.

Introduction

Kazakhstan is a country located in the intersection of major transportation routes and is one of the major
players in the global retail markets— China, Russia, and Eastern and Western Europe. Hence, it holds promise
as a possible route and location for modern logistics centers (LC) that will serve the new Silk Road. There
are five international transit railway routes, six international transportation corridors, and many high-capacity
pipelines within its borders. New international logistics centers that will be established by the Eurasian Eco-
nomic Community (EurAsEC) until 2020 will also create additional prospects for the logistics services mar-
ket in Kazakhstan (evrazes.com, 2018).

As such, the task of developing the transportation and logistics infrastructure continues to be relevant.
For Kazakhstan, it is especially important to establish a logistic system based on regional centers. Such a sys-
tem will improve the efficiency of the existing transportation infrastructure.

In Kazakhstan, the development of logistics effects, before anything else, the dynamics of the economic
development, which requires the universalization of the transport system for it to serve the logistical needs
adequately. Whereas the average GDP growth was 10,2 % in the 2006-2007 period, it became 2.3% and 6%,
respectively in the 2008-2009 and 2010-2014 periods (www.stat.gov.kz, 2018).

The economic growth of Kazakhstan raised to 4% in 2014 with a balanced and widespread enlargement
in all sectors of the economy. With the contribution of various positive factors, such as high global oil prices,
a moderate increase in the oil production, continuing fiscal stimulus, and better global economic conditions,
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the national GDP is expected to grow 3.5% to 4% in 2018. In addition, the anticipated medium-term GDP
growth in the 2018-2022 period is 3.7%.

The transportation infrastructure of Kazakhstan supports all kinds of transportation modes: such as rail-
ways, highways, pipelines (oil and gas lines), maritime lines (river and sea), and airways. In turn, Kazakh-
stan has many logistics capabilities that serve these modes: such as train stations, airports, service providers,
repair and maintenance services, transport workers, and passenger services (Panasyuk et.al. 2013).

Transportation sector plays an important role in the Kazakhstan economy. The reason behind this fact is
that Kazakhstan has vast lands, so its economy is commodity based. Railway transportation is the basis of the
transportation infrastructure of the country with a freight volume of 237 billion tons/kilometer in 2016
(46%). This ratio is 31%, 22%, and 1% respectively for road transportation, pipeline transportation, and air
and sea transportation.

Performance of the Kazakhstan logistics sector both in international and national trade is crucial for its
national economic development. According to the 2018, World Bank Report, Kazakhstan ranked 71 among
160 countries in terms of logistics performance index (LPI). When compared with its status in 2016
(rank 77), this is an upward movement of six lines, and an upward movement of 17 lines when compared
with its status in 2014 (rank 88). Kazakhstan improved and modernized its transportation infrastructure by
investing to railroads, roads, and logistics infrastructure. Thus, Kazakhstan effectively integrates with global
trade and made good headway in developing its transportation infrastructure (Ipi.worldbank.org, 2018).

An important tool for the development of the logistics sector of the Republic of Kazakhstan is the in-
vestments in the logistics infrastructure (logistics centers, logistics parks, logistics areas, distribution centers,
depots, etc.). According to the State Program on the development and integration of the transportation infra-
structure until 2020 and the Transportation Strategy, 2015 (online.zakon.kz, 2018), the Republic of Kazakh-
stan is planning to build Transportation and Logistics Centers all around the country.

There are a lot of logistics centers and free trade areas in Kazakhstan. The best knowns are the High-
Tech Logistics Center in Almaty and DAMU-Almaty Industrial Logistics Center. The first one is used to
transport the products imported from Russia and Europe to inland and the other Central Asian countries.
Whereas the second provides integrated logistics services such as storage, shipping, custom procedures, and
repackaging. Besides these, there are two TLC’s in Astana and Shymkent. In addition, four more will be
built in Aktobe and Pavlodar.

Whereas Aktobe TLC mostly handles transit cargos from Russia and Europe, Astana TLC handles car-
gos sent to Russian inland. DAMU depots in Almaty are only leased for storage. This terminal mainly han-
dles cargos going to Central Asia, Mongolia, and China. Cargos to and from China (imports and exports) go
to Dostik and Khorgos. Exports to the U.S.A. and Africa are sent through the port in Bandar Abbas and im-
ports coming from there are handled in this port. Secondhand cars are mostly imported from the U.S.A.

The construction of Shymkent TLC (25 thousand meter square) cost approximately 15.8 billion KZT
and was financed by the Development Bank of Kazakhstan. This center complies with the requirements for
an A-class storehouse according to the international Knight Frank classification. The estimated area required
to meet the storage and transportation needs of the southern region is 1 million meter squares. The volume of
goods increased from 111 million tons in 2011 to 155 million tons in 2015 (www.sk.kz, 2018).

International Road Transportation Union has 317 member firms in Kazakhstan. International Transpor-
tation giants such as ECW Logistics (Netherlands), TKA Logistics (Germany), and Unico has branch offices
in Kazakhstan. However, freight transports from Russia is mostly (approximately 90%) done by small firms.
The biggest of these are Selta LLC, Delovye Linii LLC, and Sovtransauto Group. The financial statements of
these firms are not open to the public.

One can observe important developments in the transportation sector of Kazakhstan, especially after
2007. In parallel with the developments in its national economy, big steps are taken in the transportation sec-
tor, both in terms of its economic effect and its technical backbone. It is crucial to analyze these develop-
ments both to understand the development of the transportation sector and to estimate the future of the sec-
tor. This study aims to evaluate the effect of the changes in gross domestic product (GDP) on the develop-
ments in the transportation sector by analyzing the relation between the GDP and major indicators of the
transportation sector.

The main hypothesis of this study is: H1: In Kazakhstan, GDP effects the developments in the transpor-
tation sector. We developed six more sub-hypotheses: Hla: The effect of GDP on the variable FRTRANS is
explained with the linear regression model. H1b: The effect of GDP on the variable FRTTRANS is explained
with the linear regression model. Hlc: The effect of GDP on the variable PSCTRANS is explained with the
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linear regression model. H1d: The effect of GDP on the variable PSCTTRANS is explained with the linear
regression model. Hle: The effect of GDP on the variable FT RAIL is explained with the linear regression
model. H1f: The effect of GDP on the variable PT_RAIL is explained with the linear regression model.

Literature Review

Nowakowski (Nowakowski, 2011) analyzed the projects proposed for the European Logistics Excel-
lence Award in 2011 and formulated the trends of current logistics technologies applied by companies.
He also presented the general assumptions of the winning projects.

Yerniyazova's (Yerniyazova, 2012) study has dealt with the fundamentals of state regulation of the
transport industry and the experience of foreign countries in this field. The current situation and development
trends of railway transport in the Republic of Kazakhstan are analyzed together with the current system of
state regulation, aiming for further optimization.

Bodaubayeva's (Bodaubayeva, 2015) study addressed the theoretical and practical issues of the for-
mation of industrial and logistics parks and focused on the idea of logistics integrating production, transpor-
tation, storage and distribution into a uniform commodity distribution chain. In addition, it offers a function-
ing model of industrial and logistics parks, which includes 4 blocks as logistics, industrial, innovative and
administrative and service, and analyzes the development of logistics centers in Kazakhstan.

The study of Myrkhalykov et al. (Myrkhalykov et al., 2016) deals with the problem of evaluation and
the current state of the transport system and its role in increasing the adaptability of the textile industry. The
basis of the study of the development trends and prospects of the transport system and its role in increasing
the adaptability of the textile industry is a modern economy that aims to increase the efficiency of individual
sectors as a whole. The article draws attention to the transport system management experience and draws
conclusions about the role of the textile industry in enhancing its adaptability.

Raimbekov et al. (Raimbekov et al., 2016) discusses Kazakhstan's freight-producing economy in their
study. It covers transportation and logistics issues related to the necessary criteria of such services. Economic
development of the production chain occurs. Suggestions are developed on the improvement of logistics ser-
vices and efficiency of logistics units in the economic sectors that generate freight.

In the study of Muftigaliyeva et al. (Muftigaliyeva et al., 2016) strategic management questions, fea-
tures of the formation and development of the railway industry of the Republic of Kazakhstan are shown.
Special attention has also been paid to evaluating the strategic management of the real economy sector.

Suits et al. (Suits et al., 2017) examine the current situation of the transportation and logistics system
and the problems from its location in order to increase the efficiency of the textile industry. The basis of the
study was the current results of the authors in this field and the current trends in the modern course of the
country's economy. Based on the programs and concepts adopted regarding the development of the industry,
the course aims to increase the effectiveness of individual industries and their totals as a whole.

Daubayev et al. (Daubayev et al., 2017) states in their study that the transportation complex makes a
significant contribution to the GDP of many developing countries. However, he also says that not all modern
transport models fully meet the needs of modern society. Therefore, the purpose of his work is to improve
the organizational and economic mechanisms of the development of the transport industry in the Republic of
Kazakhstan and to address various technologies for it. The authors looked at the potential transport accessi-
bility of the most demanding routes to create a universal transport infrastructure optimization model. Asta-
na's transportation model was developed using mathematical modeling methods. The practical value of this
research is that policy makers can use their results to optimize shipping flows and avoid additional shipping
costs.

The article by Tasmaganbetov and Tasmaganbetova (Tasmaganbetov & Tasmaganbetova, 2018) exam-
ines the role of the transport potential of the Republic of Kazakhstan in the development of logistics infra-
structure in market conditions and aims to ensure the efficient movement of material flow, the determined
role of information flow in the logistics system. The article also describes the role of logistics in the plan-
ning, management and control of the movements of materials, information and financial resources in differ-
ent systems. In addition, the activities of Kazakhstan transport and logistics centers providing logistics ser-
vices in the railway sector are analyzed.

Kunyazov (Kunyazov, 2019) discusses current priorities for the development of macro logistic systems
of the Republic of Kazakhstan, which contributes to the development of innovation and import substitution
in the industry and business sector. In the process of conducting the research, taking into account the interna-
tional integration factors, existing production areas and macro logistic problems that hinder innovation with-
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in the framework of the functioning of vertical macro systems in the Republic of Kazakhstan were identified,
and development and import substitution in economic sectors were formulated. Practical recommendations
have been developed for each aspect that predetermines the increasing role of macro logistics systems in the
innovative development of the economy and the implementation of import substitution business projects.

Allahverdieva et al. (Allahverdieva et al., 2019) analyze the peculiarities of the organization and devel-
opment of the national transport system of the Republic of Kazakhstan, the current problems in their article.
The article also includes the benefit of GDP in the transportation sector of the Republic of Kazakhstan in the
transportation sector of the Republic of Kazakhstan, freight and turnover of the Republic of Kazakhstan,
wage capacity and wage return, the depreciation rate of fixed assets in the transportation sector, lighting and
labor productivity. The indicators, yield and capacity of the transportation sector in the Republic of Kazakh-
stan, the efficiency of the transportation sector, passenger traffic and passenger turnover in the Republic of
Kazakhstan have been analyzed and evaluated.

In the article by Baibossynov et al. (Baibossynov et al., 2019), the main aspects of the further improve-
ment of the socio-economic modernization of Kazakhstan are presented, the role of transport and logistics
infrastructure is growing rapidly, taking an international dimension, and highlighting transport transit as one
of the leading functions of the national transport system. Accordingly, it is necessary to determine the main
trends in the development of the international logistics services market. As the Eurasian Economic Union,
it is necessary to determine the impact aspects of the "Silk Road Economic Belt" initiatives in the develop-
ment of the integration unions and Kazakhstan's transportation and logistics infrastructure.

The study by Zhen et al. (Zhen et al., 2019) solves a strategic level decision problem in determining the
optimum location of logistics centers, taking into account the scale of facilities in an integrated closed loop
supply chain network.

Chen et al. (Chen et al., 2019), in their study named 'Kerry Logistics - Paving the New Silk Road',
touched upon China's logistics strategies, logistics expenditures, Silk Road, and its future. It also says that
China's logistics spending is around 14.5% of its GDP, which is higher than that of other developing coun-
tries such as India and South Africa.

Safdar et al. (Safdar et al., 2020) have studied and developed a model to reduce environmental impact
and increase social and economic impacts in reverse logistics network design. They considered a multi-
purpose reverse logistics network and triple result approach while developing the model.

Beknazarov et al. (Beknazarov et al., 2020) aimed to investigate the factors affecting the workforce in
the supply chain in their study. In the study, they took the labor market of the Turkestan region of the Repub-
lic of Kazakhstan as the indicator region. According to the results, agricultural and industrial supply chains
dominate the region and the former is significantly widespread. In addition, common factors affecting the
labor surplus of a region (country) have been identified in the study based on the example of the region in
question. The main factors are the high natural and mechanical population growth rate; high human resource
growth rates, outpacing jobs growth; the dominant rural population; a deeper crisis in traditional industries
and reduced business demand for the workforce.

Methods

We used data regarding six major indicators of the transportation sector and GDP between 2007Q1 and
2018Q2 (Table 1). We first analyzed the variables for stationarity. Non-stationary variables are transformed
to stationary series with differential operations. Resulting series are used to create a linear regression model,
which will be used to analyze the effect of GDP on six individual variables.

The time series is a cluster of values for a variable in time order; most commonly, it is taken at succes-
sive equally spaced points in time (Seviiktekin & Cinar, 2014). The values do not need to be observed in
equally spaced points in time. However, it is important for a healthy analysis.

In this study, we used the augmented Dickey-Fuller test to analyze the stationarity. Dickey-Fuller
Test accepts the series of the null hypothesis ( /) as non-stationary (unit root exists). According to this hy-

pothesis, big values of test statistics support the H, hypothesis.

A regression analysis aims to estimate the relationships between a dependent variable and one or more
independent variables. When the degree of association is analyzed, the variables in question are classified
into two groups, namely dependent and independent variables. Independent variables are the ones that can
change without external intervention. Therefore, “results” are the ones that are classified as the dependent
variables. It’s important to note that there is a causal relationship between an independent and dependent var-
iable. This is called the causality relation (Nakip, 2013).
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The significance of a regression model is determined by an ANOVA (F) test. A high statistical signifi-
cance shows that the regression function describes the relationship between the independent and the depend-
ent variable accurately, thus can be used for prediction. The statistical significance of variable coefficients
(Beta coefficient) can be determined with a Student’s t-test.

In the regression analysis, the explanatory force of the independent variable on the dependent variable is
determined using the corrected coefficient of determination (corrected R-square). The square of the correla-
tion coefficient (in case of a multi-variable regression, multi-correlation coefficient) is called the determina-
tion coefficient. In addition, the value of the determination coefficient, as calculated according to the number
of dependent variables and data, is called the corrected coefficient of determination (corrected R-square).
A high corrected R-square value proves the statically significance of the model. Therefore, it is used
to compare models with different independent variables.

Variable (beta) coefficients of the model are interpreted as a correlation coefficient. A positive coeffi-
cient shows that the relation between the dependent and independent variables is in the same direction,
whereas a negative coefficient shows that this relation is in the opposite direction. The standard regression
coefficient shows the value of variables when converted to a standard normal variable. Witlessness of stand-
ard regression coefficients (independent of the measuring unit of variables) provides convenience in interpre-
tation.

In a regression model using non-stationary variables, parameter estimations can be outside the reasona-
ble limits and economical interpretation of results can be nonsensical even though we get significant t-
statistics and high determination coefficients In case of spurious regression, the differences between varia-
bles can be used to estimate the regression model (Akdeniz, 2012).

Results

Definitions of study variables are given in Table 1. We used six major indicators of Kazakhstan trans-
portation sector as variables. In addition, we analyzed the effect of GDP on these variables using regression
analysis.

Table 1. Explanations regarding the Variables Used in the Study

Variable Name Variable Definition

GDP Gross Domestic Product

FRTRANS Transportation of freight luggage, thsd. tons
FRTTRANS Freight turnover, mln. ton/kms
PSCTRANS Transportation of passengers, thsd. people
PSCTTRANS Passenger turnover, mln.passenger/kms

FT RAIL Freight turnover, mln. ton/kms

PT RAIL Passenger turnover, mln.passenger/kms

We provided explanatory statistics regarding these variables be given in Table 2. We used data belong-
ing to 2007Q1-2018Q2 period. Minimum, maximum, median and standard deviation values for all variables
are presented.

Table 2. Explanatory Statistics on the Variables

Minimum Maximum Median Std. Deviation
GDP 2536234,900 17959216,600 8010275,198 3734611,540
FRTRANS 416255,770 1133505,910 763444,873 205580,115
FRTTRANS 77115,960 153493,900 113467,333 22111,827
PSCTRANS 2328337,700 6083403,530 4345824,803 1176203,743
PSCTTRANS 25345,600 72620,500 50320,404 14765,499
FT_RAIL 43956,600 76130,600 57236,066 7595411
PT_RAIL 2945,500 6765,700 4408,424 949,684

Stationarity of the variables is analyzed with the augmented Duckey-Fuller test and resulting data is
given in Table 3. Unit root test showed that the variable FT_RAIL is stationary. We also determined that the
first difference of the variables FRTRANS, PT_RAIL and PSCTTRANS, and the second difference of the
variables GDP, FRTTRANS and PSCTRANS are stationary.
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Table 3. Analysis Results on the Stationarity of the Variables

Critical Values Results
1% 5% 10% T-statistic P-value
GDP Level -4,1985 -3,52362 -3,1929 -2,208653 0,4724
L. Difference -4,1985 -3,52362 -3,1929 -2,794332 0,2074
I1. Difference -4,1985 -3,52362 -3,1929 -56,62221 0,0000
FRTRANS Level -4,1985 -3,52362 -3,1929 -0,186267 0,9913
1. Difference -4,19234 -3,52079 -3,19128 | -14,85733 0,0000
FRTTRANS Level -4,1985 -3,52362 -3,1929 -1,58557 0,7814
1. Difference -4,1985 -3,52362 -3,1929 -1,68803 0,7385
11. Difference -4,1985 -3,52362 -3,1929 -16,73685 0,0000
FT_RAIL Level -4,17564 -3,51308 -3,18685 | -3,89485 0,0204
PT_RAIL Level -4,17564 -3,51308 -3,18685 | -2,252577 0,4501
1. Difference -4,19234 -3,52079 -3,19128 | -6,399821 0,0000
PSCTRANS Level -4,1985 -3,52362 -3,1929 0,784545 0,9996
1. Difference -4,1985 -3,52362 -3,1929 -0,718535 0,9648
11. Difference -4,1985 -3,52362 -3,1929 -13,97578 0,0000
PSCTTRANS Level -4,19234 -3,52079 -3,19128 0,736902 0,9995
1. Difference -4,19234 -3,52079 -3,19128 | -5,853327 0,0001

As aresult, we used the stationary difference levels of variables for regression analysis.
Table 4. Linear Regression Model Findings between FRTRANS and GDP

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT |2301,624 0,135 {0,894
GDP 0,027 0,692 6,206 {0,000
R R square Corrected R square F P
,692° 0,478 0,466 38,521 |,000°

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is FRTRANS, the resulting linear regression model is given in Table 4. ANOVA test proved this
model statistically significant. Besides the coefficient of determination (corrected) was 0.466. Therefore, in
this model, GDP could explain the 46.6% of the variations in FRTRANS. Besides, there is a linear relation in
the positive direction between these two variables as the correlation coefficient (0.692) proved. Student’s t-
test showed that the coefficient for the GDP variable is statistically significant. According to these results,
we wrote the formula for the regression line as FRTRANS = 2301,624 + 0,027xGDP. According to the
standard regression coefficient, a one-point increase in the GDP causes a 0.692 unit increase in FRTRANS.

Table 5. Linear Regression Model Findings between FRTTRANS and GDP

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT | -1140,070 -0,600 | 0,551
GDP 0,004 0,780 8,068 |0,000
R R square Corrected R square F P
,780° 0,608 0,598 65,088 |,000°

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is FRTTRANS, the resulting linear regression model is given in Table 5. ANOVA test proved
this model statistically significant. Besides the coefficient of determination (corrected) was 0.598. There-
fore, in this model, GDP could explain the 59.8% of the variations in FRTTRANS. Besides, there is a linear
relation in the positive direction between these two variables as the correlation coefficient (0.780) proved.
Student’s t-test showed that the coefficient for the GDP variable is statistically significant. According
to these results, we wrote the formula for the regression line as FRTTRANS = -1140,070 + 0,004xGDP.
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According to the standard regression coefficient, a one-point increase in the GDP

crease in FRTTRANS.

Table 6. Linear Regression Model Findings between PSCTRANS and GDP

causes a 0,780-unit in-

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT | -47507,704 -0,678 10,502
GDP 0,099 0,645 5,470 10,000
R R square Corrected R square F P
,645° 0,416 0,402 29,922 |,000°

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is PSCTRANS, the resulting linear regression model is given in Table 6. ANOVA test proved this
model statistically significant. Besides the coefficient of determination (corrected) was 0.402. Therefore, in
this model, GDP could explain the 40.2% of the variations in PSCTRANS. Besides, there is a linear relation
in the positive direction between these two variables as the correlation coefficient (0.645) proved. Student’s
t-test showed that the coefficient for the GDP variable is statistically significant. According to these results,
we wrote the formula for the regression line as PSCTRANS = -47507,704 + 0,099xGDP. According to the
standard regression coefficient, a one-point increase in the GDP causes a 0,645-unit increase in PSCTRANS.

Table 7. Linear Regression Model Findings between PSCTTRANS and GDP

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT 333,614 0,403 10,689
GDP 0,001 0,388 2,731 10,009
R R square Corrected R square F P
,388" 0,151 0,131 7,459 1,009

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is PSCTTRANS, the resulting linear regression model is given in Table 7. ANOVA test proved this
model statistically significant. Besides the coefficient of determination (corrected) was 0.131. Therefore, in
this model, GDP could explain the 13.1% of the variations in PSCTTRANS. Besides, there is a linear rela-
tion in positive direction between these two variables as the correlation coefficient (0.388) proved. Student’s
t-test showed that the coefficient for the GDP variable is statistically significant. According to these results,
we wrote the formula for the regression line as PSCTTRANS = 333,614+ 0,001xGDP. According to the
standard regression coefficient, a one-point increase in the GDP causes a 0,388-unit increase in
PSCTTRANS.

Table 8. Linear Regression Model Findings between PT_RAIL and GDP

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT |-23,110 -0,222 10,825
GDP 0,000 0,009 0,056 0,956
R R square Corrected R square F P
,009* 0,000 -0,024 0,003 |,956"

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is PT_RAIL, the resulting linear regression model is given in Table 8. ANOVA test failed to show
any statistically significant relation in this model. As a result, GDP has no effect on PT_RAIL.

Table 9. Linear Regression Model Findings between FT_RAIL and GDP

Regression Coefficients | Standard Regression Coefficients T P
CONSTANT | 57683,632 50,772 | 0,000
GDP 0,000 0,042 0,271 0,788
R R square Corrected R square F P
,042° 0,002 -0,022 0,073 |,788"

20

Bulletin of the Karaganda University




Analysis of the relationship between gross...

When the explanatory variable (independent variable) is GDP, and the explained variable (dependent
variable) is FT RAIL, the resulting linear regression model is given in Table 9. ANOVA test failed to show
any statistically significant relation in this model. As a result, GDP has no effect on FT RAIL.

Conclusions

The transportation sector is very important for Kazakhstan and is a rapidly developing sector in her
economy. While some modes of transportation are characterized as an oligopoly (airline, railway, and pipe-
line transportation), other modes are characterized by free competition (railroad and naval transportation).

Transportation has shown rapid development in the last decade in the Republic of Kazakhstan, both be-
cause of her national market and her relations with other states. Sector plays an important role in the region
both is economy and sociology. However, its development is not homogenous throughout the region.

When compared with developed countries, transportation sector of Kazakhstan is not competitive. Its
share in GDP and total investments tends to drop; therefore, the sector does not have sustainable develop-
ment.

In conclusion:

Hla: The effect of GDP on FRTRANS is explained with the linear regression model;

H1b: The effect of GDP on FRTTRANS is explained with the linear regression model;

Hlc: The effect of GDP on PSCTRANS is explained with the linear regression model;

H1d: The effect of GDP on PSCTTRANS is explained with the linear regression model;

Hle: The effect of GDP on FT RAIL can’t be explained with the linear regression model;

H1f: The effect of GDP on PT RAIL can’t be explained with the linear regression model.

References

Akdeniz, F. (2012). Olasilik ve Istatistik. Adana: Nobel Kitabevi.

Allahverdieva, L.M., Kurmanalina, A.A. & Tasmaganbetova, S.Zh. (2019). Features, problems and prospects of devel-
opment of the national transport system of the Republic of Kazakhstan. Bulletin of the Karaganda university, Econ-
omy series, 2 (94), 212-223.

Baibossynov, S.B., Akenov, S.Sh. & Kasymova, N.Sh. (2019). Priority directions of development of transport and lo-
gistics infrastructure of Kazakhstan at the present stage. Bulletin of the Karaganda university Economy series, 3
(95), 201-208.

Beknazarov, B., Niyazbekova, R., Ilasheva, S., Statsenko, O., Turalina, S., Yessenbekova, S. & Assilov, S. (2020). La-
bor force and supply chains: Mutual influence of socio-economic factors (Republic of Kazakhstan). International
Journal of Supply Chain Management, 9 (3), 791-798.

Bodaubayeva, G. (2015). Formation of industrial and logistic parks in Kazakhstan. Conference paper of 4™ IEEE Inter-
national Conference on Advanced Logistics and Transport, France, 41-46.

Chen, I.S.N., Luk, S.T.K. & Tao, J. (2019). Kerry Logistics-Paving the New Silk Road. Asian Case Research Journal,
23 (1), 153-191.

Daubayev, K., Kerimbek, A., Vermaganova, S., Aitkaliyeva, A., Zhalbinova, S., Jrauova, K., Kaltaev, A. & Sugurova,
A. (2017). The transport model as a necessary condition for the construction of an efficient transport system.
Espacios, 38 (54), 222-230.

Kunyazov, E.K. (2019). Ways to intensify innovation and import substitution in macro logistic systems of the Republic
of Kazakhstan in the context of international integration. Bulletin of the Karaganda University, Economy series, 4
(96), 220-230.

Logistics Performance Index: Connecting to Compete. (2018). Retrieved from
http://lpi.worldbank.org/international/global/2018, Access 01.12.2019.

Muftigaliyeva, A., Kuangaliyeva, T., Ibyzhanova, A., Mirzageldy, K., Kaigorodzev, A., Baigabulova, K. & Sargaeva,
N. (2016). Innovative approaches in the development of Kazakhstan railway industry. Journal of Advanced Re-
search in Law and Economics, 7 (4), 851-861.

Myrkhalykov, Zh.U., Issambayeva, A.Zh., Yessirkepova, A.M. & Issayeva, G.K. (2016). Rating rank Kazakhstan in the
transit transport communication with the standpoint of the development of the textile industry. Proceedings of High-
er Educational Institutions, Technology Series of the Textile Industry, 3, 25-32.

Nakip, M. (2013). Pazarlamada Arastirma Teknikleri. Ankara: Se¢kin Yayincilik.

Nowakowski, T. (2011). Analysis of modern trends of logistics technology development. Archives of Civil and Me-
chanical Engineering, 11 (3), 699-706.

Panasyuk, M.V., Gafurov, [.LR. & Novenkova, A.Z. (2013). Influence of international transport and logistics systems on
economic development of the region. World Applied Sciences Journal, 27, 135-139.

Raimbekov, Z., Syzdykbayeva, B., Yergaliyev, R. & Sarsenova, A. (2016). Development of logistics and supply chains
in freight-generating sectors of economy. Economic Annals-XXI, 156 (1-2), 97-100.

ECONOMY Series. Ne 3(99)/2020 21



A.D. Bolganbayev, K. Myrzabekkyzy, D.N. Kelesbayev

Safdar, N., Khalid, R., Ahmed, W. & Imran, M. (2020). Reverse logistics network design of e-waste management under
the triple bottom line approach. Journal of Cleaner Production, 272, 122-132.

Seviiktekin, M. & Cinar, M. (2014). Ekonometrik Zaman Serileri Analizi. Bursa: Dora Yayincilik.

Socio-Economic Indicators of the Republic of Kazakhstan. (2019). Retrieved from http://www.stat.gov.kz/, Access
27.11.2019.

State Program for the Development and Integration of Transport Infrastructure of the Republic of Kazakhstan till 2020:
Kazakhstan Presidential Decree from 12.10.2014. (2014). Retrieved from
https://online.zakon.kz/Document/?doc_id=31497811, Access 23.11.2019.

Strategy of Creation and Development of International Logistics Centers of the Eurasian Economic Community. (2008).
Retrieved from http://evrazes.com/docs/view/434, Access 24.11.2019.

Suits, V.P., Raimbekov, Z.H.S., Issambayeva, A.Zh., Agabekova, G.N. & Yessirkepova, A.M. (2017). Transport and
logistics system as a development factor of the textile sphere of the republic of Kazakhstan. Proceedings of Higher
Educational Institutions, Technology Series of the Textile Industry, 372 (6), 54-61.

Tasmaganbetov, A.B. & Tasmaganbetova, S.Zh. (2018). Contemporary issues of transport logistics development in
Republic of Kazakhstan. Bulletin of the Karaganda University, Economy series, 2 (90), 108-114.

Transport Strategy of the Republic of Kazakhstan till 2015: Presidential Decree from 11.04.2006. (2006). Retrieved
from https://online.zakon.kz/Document/?doc_id=30051598, Access 27.11.2019.

The Research and Knowledge Management Department Strategy and Portfolio Investment Block of JSC “Samruk-
Kazyna”. (2017). Retrieved from https://www.sk.kz/research/?temp=full&id=272&year=2017, Access 23.11.2019.

Yerniyazova, Z. (2012). Grounds for state regulation of transport system in the Republic of Kazakhstan. Actual Prob-
lems of Economics, 137 (11), 310-320.

Zhen, L., Sun, Q., Wang, K. & Zhang, X. (2019). Facility location and scale optimisation in closed-loop supply chain.
International Journal of Production Research, 57 (24), 7567-7585.

A.Jl. Borranbaes, K. Mbip3adexkbi3bl, [I.H. Kenecoaen

KazakcTaHaarpl KeJlik 0HePKICiOiHiH 1aMybl MeH
sKajImbl imki 6HiM apachIHAAFbI 0AHJIAHBICTBI TANIAY

AHoamna

Maxkcamulr: KenrtereH mer MeMyieKeTTepe JOTUCTHKA KOIl KbulnapaaH Oepi ickepu Kypan Ooussin kenemi. Ocbl
opaiina Asus MeH Eypora KOHTHHEHTTEpiH OalIaHBICTBIPATHIH HETI3r1 KeJiK OarbITTapbl KasakcTaH apKbLIbl ©Teni.
byn typreinan anranna KasakcraHHBIH reorpadusuiblK OpHaIacybIHBIH KOMMEPUHMSUIBIK MaHBI3BI oTe 30p. OcbiHmal
JIOTUCTUKANBIK JKYHenep JKEeTeKII OHEpKOCINTIK NaMbIFaH enaepiiH xamnsl imki eHiMmuepinin (KIO) 20-30 %-bmH
Kypaiinel. By 3epTrey KYMBICHIHBIH MaKcaThl, KOJIK CEKTOPBIHAAFbl HETI3ri KepCeTKilTep peTiHae OaraiaHraH
alfHBIMAJTBIIAP MEH JKaJMbl iITKi OHIM apachlHAAaFsl OaWIaHBICTHI TaNay apKBIIbI KAl IMTKI OHIMHIH JaMybl KOJIK
CEKTOPBIHIaFbI OKUFAJIAPFa KAHIIAIBIKTEI 9CEP €TETiHIH aHBIKTay OOJIBIT TAOBLIAIbI.

Ooici: Kemnik eHepkociOi MEH >KalIbl iITKI ©HIM apachbiHAarel OaiIaHbICKa KATBICTHl XKUHAIFAH JEPEKTEP YaKbIT
CepUSICHI )KQHE perpeccust dicTepi apKbUIBI TaJIaHFaH.

Kopvimeinowr: Kemnik xyieci KazakctaHaplK MHOPaKYpPHUIBIMHBIH MaHBI3bI 06T OOJIBIN TaObIIa bl JKOHE €Il
SKOHOMUKACHIHBIH JaMy JeHIeliHe yiKeH acep ereni. Ochl sxaraaiiap/pl Tajaiay Kellik eHepKaciOiHiH AaMyBIH TYCIHY
XKoHe Oyl canmaHblH OoJyamiarblH OOJDKay TYpFBICBIHAH eTe MaHbI3abl. Con cebenti, 3epTTeyle KoK eHEepKaciOiHiH
JaMybl MEH KaJlbl iMIKi ©HIM apachIHIAaFbl OAaiJIaHBIC TAJIAHBII, JKAJIIbI iIIKi OHIMHIH 6Cyi KeJiK eHEpKICIOiHIH
JlaMybIHa KaHIIAJIBIKTHI 3Cep €TeTIHAIrT aHBIKTAJIIBI.

Tyorcvippimoama: ANBIHFAH HOTHKENEPTe Colikec MbIHA THUTIOTe3anap Kaobpuinanasl: Hla: XKIO aliHbIMaIbICHIHBIH
FRTRANS aifHBIMaNBICBIHA 9cepi CBHI3BIKTBHIK perpeccust mojeniMen Ttyciumipineni; H1b: JKIO aiHBIMaNbICBIHBIH
FRTTRANS aifHpIMaNbICBIHA 9Cepi CBI3BIKTHIK perpeccust moneniMen Ttyciamipiteni; Hlc: XKIO alHBIMaIBICHIHBIH
PSCTRANS aifHbIMaJIBICBIHA 9CEPi CBHI3BIKTHIK perpeccus MojeliMeH Tycinmipineni xone H1d: XKIO aitHbIMaNbICBIHBIH
PSCTTRANS aiiHbIManbIChIHA 9cepi CBHI3BIKTHIK PETPEeCCHUsIIBIK MOJICIBMEH TYCIHIIpiIemi. AJl MbIHA THUIOTE3alap
kabsuinanbaner: Hle: JKIO aftapimansiceiaeiH FT RAIL aifHBIMAaBICBIHA OCEPIH CBHI3BIKTBHIK PErpecchs MOJAETIMEH
Tycinaipyre 6onmaiinsl sxene H1f: XKIO aiinpimansichiabiy PT RAIL aifiHbIMasIbICBIHA 9CEPIH CBHI3BIKTBIK PETPEccHs
MoJIeTIIMEH TYCiHAipyre GoaMai bl

Kinm ce30ep: norucTrKa, JOTUCTUKANIBIK OPTANBIKTAp, Keusik eHepkaciOi, JKIO, KaszakcraH, yakpIT cepuschl,
PErpeCcCHsUIBIK TaAay.

A.Jl. Boaranbaes, K. Mbip3adexkbi3bl, [I.H. Kenecoaen

AHaJM3 B3aUMOCBSI3M MEXK1Y Pa3BUTHEM TPAHCIOPTHONH MPOMbIILJIEHHOCTH
U BAJIOBOI'0 BHYTPeHHero npoaykra B Kazaxcraune
Annomauusn
I]env: Bo MHOTHX 3apyOEKHBIX CTpaHAX JOTHCTUKA ObllIa HHCTPYMEHTOM OW3HECa Ha MPOTSHKCHUU MHOTHX JieT. B
CBSI3U C OTUM OCHOBHBIE TPAHCIOPTHBIE MapIIPYThl, COCTUHSIONINE KOHTUHEHTHl A3uu U EBpombl, mpoxoasT depes
Kazaxcran. C 31Ol TOUKH 3peHus reorpaduyueckoe monoxenne Kazaxcrtana umeeT 00JIbII0e KOMMEPYECKOe 3HAUYCHHE.
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Analysis of the relationship between gross...

Takue noructuueckue cucteMbl coctaBisitor 20-30 % BamoBoro BHyTpeHHero mpoxaykra (BBII) Bemymmx
MPOMBINICHHO PAa3BUTHIX CTpaH Mupa. Llenbl0 MaHHOTO HCCIENOBaHHS SIBIISCTCS AaHAIH3 B3aUMOCBS3H MEKIY
MEpEeMEHHBIMH W BaJOBBIM BHYTPEHHHM IIPOXYKTOM, OICHWBAEMBIX KaK KIIIOUEBBIC IOKA3aTEeIH B TPAHCIIOPTHOM
CEKTOpe I OTPEIICIICHNs CTENIeHH, B KOTopoit poct BBII moBnusieT Ha COOBITHS B TPAaHCIIOPTHOM CEKTOPE.

Memoowi: CoOpaHHBIE TaHHBIE O B3aUMOCBSI3U MEXY TPaHCTIOPTHOU oTpacibio u BBIT Oblu nmpoanammu3npoBaHbl
C MCTIONTF30BAHNEM aHAJIH3a BPEMECHHBIX PSIOB I METOIOB PETPECCHH.

Pesynomamur: TpaHcriopTHas cHCTEMa SBISETCS BaXHOH 4YacThio MH(pacTpykTypbl KazaxcraHa m OKa3bIBaeT
CYIIECTBEHHOE BIUSHUE HAa YPOBEHBb Pa3BUTHA DKOHOMHKH CTPaHBI. AHAJIN3 THX INPOIECCOB OYEHb BAXKECH C TOYKH
3peHHs 3HAYMMOCTH Pa3BUTHs TPAHCIOPTHOW OTPACIHM M HPOTHO3MPOBaHUS Oymymiero 3Toil orpaciu. IlosTomy B
JTAHHOM HCCIICIOBAaHUM KCCIICIOBAaHA B3aMMOCBSI3b MEXKIY pa3BUTHEM TpaHCIOPTHOH oTpaciu u BBII, a Taxke
BBIsIBJICHO BiusiHUe pocta BBII Ha pa3BuTHe TpaHCIIOPTHOM OTpaciu.

Buvigoowr: CornmacHO TONYYEHHBIM pe3ysibTaTaM OBUIM TPWHATH  CleAylomue Tumore3bl: Hla: BrmusHue
nepemennoit BBII Ha mnepemennyro FRTRANS o0bsicHseTcs Mogenbio JmHEHHON perpeccuu; Hlb: BiamsHue
nepemennoit BBIT Ha mnepemennyro FRTTRANS o0wsicHseTcs MOJAENbI0 IMHEHHOW perpeccun; Hlc: BiusHEE
nepemennoit BBIT na mepemennyio PSCTRANS oO0bscHsIeTCsT Monenbio JTuHeHHOW perpeccuu m Hld: BoumsHme
nepemennoii BBII na mnepemennyio PSCTTRANS oO0bscHsIeTcss Mojenbio JUHEWHOW perpeccun. Cremyromiue
rurnote3sl Obutn oTkIoHeHB!: Hle: Bnmstane nepemennoit BBIT Ha mepemennyio FT RAIL Henp3s 00BSICHUTH MOIETBIO
muHerHoU perpeccun n HIf: Bmmsame mepemennoit BBII Ha mepemennyo PT RAIL Henmp3s OOBSCHHTH MOJEIBIO
JINHEWHOU Perpeccum.

Knwueesvle cnoga: noructuka, JOTUCTUYECKHE UEHTPHI, TpaHcrmopTHas oTpacib, BBII, Kazaxcran, anamus
BPEMCHHBIX PSJIOB, PETPECCUOHHBIN aHAIH3.
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