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OF TRANSPORT INFRASTRUCTURE:
KAZAKHSTAN AND INTERNATIONAL EXPERIENCE

Abstract

The main and important element of infrastructure is transport, therefore, in order to increase the efficiency of
public production, it is necessary to develop transport infrastructure, high-quality transport services in order to ensure
the connectivity of the economic area. Currently, any country sets a goal — that is the formation of a modern highly
efficient transport and logistics infrastructure. Transport needs to be viewed in a dynamic context in terms of its
ability to contribute to the economy. The development of transport infrastructure is multidimensional, which depends
on many factors. It has several directions, the evaluation of which requires a new approach to the development of
new methods that would ensure the objectivity of research in modern conditions. The paper substantiates the need for
effective interaction of railway, automobile, river and sea modes of transport in a balanced distribution of cargo flows,
reducing transport costs in the price of goods, which will increase the competitiveness of domestic goods on the world
market. The authors discuss the main trends in the development of foreign and domestic transport infrastructure. It
is concluded that the development of transport infrastructure is possible due to the development, development of
methods and methods of high-performance and efficient use of high-tech technologies, innovative forms and methods
of organization, information, and digital technologies.

Key words: economy, transport infrastructure, logistics, modes of transport, knowledge-intensive technologies,
development trends, transport sector.

Introduction

In the global economy, as you know, the transport system is one of the most important industries.
For the effective development of the national economy, the improvement of this sphere is one of the
main tasks. According to the World Bank Group, world transport services amount to $4.2 trillion
(6.8%) and $110 billion annually. tons of cargo and 1 trillion More than 100 million passengers are
transported, and the transport infrastructure is over 100 million [1].

The experience of Kazakhstan and foreign countries shows that the development of transport is one
of the key factors in the development of territories. Transport infrastructure ensures the mobility of the
population and goods, creates conditions for the growth of labor productivity, increasing the efficiency
of production, distribution, consumption of goods and services, thereby forming the competitiveness
of the economy of the region.

European policy in recent decades has focused on the harmonisation of technical systems and
safety and operational regulations, and on increasing competition in the market for international
passenger rail transport [2—3]. Despite this, rail’s share of the international transport market within
Europe has not changed much (remaining at around 7.8%) [4]. Considering the importance of transport
infrastructure, we will consider the issues of its development abroad.
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Materials and methods

The methodology of comparative analysis of the transport systems of the world is based on indicators
characterizing the transport system, which is a combination of transport infrastructure, enterprises,
facilities and transport management, to ensure the coordinated development and functioning of all
modes of transport in order to maximize the satisfaction of transport needs at minimal cost.

The study of transport and logistics enterprises of transport systems was conducted on the basis
of studying the ratings of world transport companies in terms of cargo turnover per year and logistics
companies in terms of annual revenue. The research has been used efficiently by comparing economic
analysis, systematic approach, selection tracking, and logical approach.

Main provisions

The transport system is understood as the transport infrastructure, transport enterprises and
vehicles and management complexes. Another important element in assessing the country’s transport
potential is the transit potential and the potential of the country’s logistics system.

The transport system is important for the socio-economic development of any state. The specificity
of transport is that this industry does not produce goods, but provides raw materials, materials,
production equipment of the enterprise, delivers finished products to the consumer, that is, participates
in the value chain of goods.

In this connection, transport in Kazakhstan is the most important sphere. One of the main factors
contributing to the formation of a highly developed transport services market in the country is the
attention paid at the government level to the development of domestic infrastructure.

The purpose of this study is to analyze foreign experience in the development of transport and
identify trends affecting the development of transport infrastructure.

Literature review

Theoretical and methodological problems of integrated development of transport systems are
reflected in the works of Bracaglia V., D’Alfonso T., Nastasi A., Sheng D., Wan Y., Zhang A. [2],
Marti-Henneberg J. [3]. Also, Rakhimov H.S. [5], Kunanbayeva D., Kozhamkulova Z., Nurseiytova
G., Sharapiyeva M. [6] were engaged in research of complex transport problems.

The works of both Kazakh scientists Raimbekov Z.S., Syzdykbayeva B.U., Mussina K.P.,
Dulatbekova Z.A., Sadykov B.Y., Baktymbet A.S. [7], Zhenskhan D. [8], Azatbek T., Sharipbekova
K. [9] and foreign economists Stadkowski A. [9], Peter B. [10], Fribel G., Ivaldi M., Vibes C. [11],
Ahlfeldt G., Feddersen A. [12], Carbo J. [13], Albalate D., Bel G. [14], Golskay Y.N. [15] and others
are devoted to modern trends in the development of the world transport system, international transport
corridors.

Results and discussions

When analyzing the Logistics Performance Index results, the highest percentage of surveillance
and competition and timely delivery are relatively high. However, logistics efficiency in developed
countries is significantly lower compared to performance [4].

According to Professor Raimbekov Zh., the logistics system is based on the effective use of the
geographical location of Kazakhstan. The location of our republic has predetermined the development
of certain sectors of the economy, which only benefit due to the presence of the country at the
intersection of important transport corridors [7-9].

Kazakh scientists write in their research that Kazakhstan, in order to take a worthy place in the
world transport system, needs to improve international transport corridors, improve the technical level
of roads and railways in the country, introduce innovative technological processes, create transport
and logistics centers, improve the quality of passenger transportation [6].
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The infrastructure complex is the most important system-forming element of the national economy.
Infrastructure capital goods have a number of features [15]:

1. Significant capital intensity, high costs for the creation, operation and repair of infrastructure
facilities.

2. Long-term investments and their payback period with an increasing level of technical and
operational depreciation. Infrastructure facilities should serve for a long time, while with the increase
in the life of the wear increases, and the additional costs of maintaining the facilities.

3. Long service life. The specificity of the current maintenance, repair, modernization of
infrastructure facilities determines the specification of all ownership rights to them.

4. The overall social utility of infrastructure resources and services limits the competition of
producers, effectively monopolizing local markets, infrastructure complexes and services.

5. The leading role of the state and organizations affiliated with the state in the creation of
infrastructure resources and the formation of infrastructure capital.

6. Negative environmental consequences resulting from the construction and operation of
infrastructure facilities and systems, as well as the provision of infrastructure services. The highlighted
features cause specific requirements for infrastructure: they must be strong, durable, must be designed
taking into account future trends in the emergence of new technologies, new materials and new
requirements from the users of infrastructure facilities. That is, they must be advanced and meet not
only current but also future demands.

In recent years, various studies have been regularly conducted, ratings of the development of
logistics, transport infrastructure, and the effectiveness of communication routes are compiled, among
which one could be distinguished [16, 17]. Every two years, from 2007 to 2018, the World Bank
has been presenting a publication on the study of logistics opportunities [12], which contains the
“Logistics performance index” (LPI) (Figure 1).

The competence and
quality of logistics services

The quality of trade and
transport infrastructure

The efficiency of customs
and border management
clearance

Indicators

of the LPI

The ease of arranging
competitively priced
shipments

The ability to track and
trace consignments

AY
i The frequency with which shipments !
! reach consignees within scheduled or |
! expected delivery times !

areas of state regulation
- - - - performance indicators

Figure 1 — Indicators of the Logistics Performance Index (LPI)

Note: Compiled by the source [16].

Based on the data obtained, the logistics efficiency index is calculated, reflecting its convenience
and safety.

According to the final average scores, a rating is compiled in which Kazakhstan took 71st place in
2018 (after 2018 this rating was not carried out). In 2012-2016, the Republic of Kazakhstan occupied
88th to 77th places. The dynamics of Kazakhstan’s indicators is shown in Figure 2 (p. 262) The low
position of the Republic of Kazakhstan indicates that international logistics operators consider the
Republic of Kazakhstan not very attractive from the point of view of international trade partnership.
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Germany is the long-term leader of the rating, followed by the Netherlands, Sweden, Belgium,
Singapore, but the area of the territory, the length of the transport infrastructure, the volume and
structure of the economy of these countries are not comparable with Kazakhstan’s. Source [17] is an
annual study of emerging logistics markets from Agility. The first four lines of the final rating were
traditionally occupied by China, India, the UAE, and Malaysia. Kazakhstan ranks 22nd in the ranking.

Let’s consider countries with similar economic, spatial and other characteristics that occupy
leading positions in these studies. These are the United States of America (10th place in the ranking),
China (27th place), Germany. The values of the LPI indicators of these countries are shown in Figure 3.
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Figure 2 — Dynamics of indicators of LPI of Kazakhstan

Note: Compiled by the source [16].

Germany United States
Customs Customs
109 4m 376
Timelinshsd Infrastructure Timeliness 414 : 41 Infrastruciure
Tracking ang . International - : '-&1 S :
R - h" . Tracking and’ International
racing —426  SHpments tracing shipments
L 393
Logistics Logisti
S ogistice
quality and Tt and
competence qualily an
competence
China Kazakhstan
Customs Customs
1,57
328 3 =
Timelinds86 373 Infrastruc ture Timeliness’ 2.59 - Infrastroc ure
281 abs
Tracking an‘} 3 ginternational Tracking and - International
tracing 3,58 ™ shipments tracing Y shipments
Logistics Logistics
quality and quality and
competence competzncs

Figure 3 — Aggregated international LPI results across four editions

Note: Compiled by the source [16].
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Also, the level of the logistics system was assessed by the Global Competitiveness Index in the
Infrastructure component until 2020 (Global Competitiveness Report). This index was evaluated by
the World Economic Forum. Despite some improvements, an improvement in the position in the
ranking, the main planned indicators of the Nurly Zhol state program have not been achieved. The
main reason in the market of transport and logistics services was increased competition. Data on the
“Transport infrastructure” sub-index for the Republic of Kazakhstan are presented in Table 1.

Table 1 — Kazakhstan in the “Global Competitiveness Report” rating, “Transport infrastructure” sub-
index

Index 2018 2019

Overall rating 59 (61,8) 55 (62,9)
2. Transport infrastructure 69 (67,3) 73 (48,7)
2.01 Road connectivity 59 (69,0) 56 (79,3)
2.02 Quality of road infrastructure 106 (37,1) 93 (43,2)
2.03 Railroad density km/1,000 km? 64 (14,2) 66 (14,9)
2.04 Efficiency of train services 34 (55,5) 33 (53,4)
2.05 Airport connectivity score 72 (46,4) 72 (46,4)
2.06 Efficiency of air transport services 82 (55,9) 89 (54,0)
2.08 Efficiency of seaport services 92 (41,1) 99 (38,9)
Note: Compiled by the source [16].

World practice shows that transport infrastructure can play different roles in the development of
the economy of territories, while the functions of the state and the private sector differ. Three models
of transport infrastructure development could be presented (Figure 4).
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Figure 4 — Transport infrastructure development models

Note: Compiled by the authors.

The advanced development of transport determines its leading role in the formation of spheres
and points of economic growth. The state determines the necessary directions for the development of
transport infrastructure and finances them. The insignificant participation of private business in such
projects is explained by high risks and significant initial investments.

With catching up development, it is characteristic to respond to the needs of production through
the elimination of infrastructural constraints that restrain its growth. A leading role in planning and
financing the construction of transport infrastructure is played by a business interested in expanding
bottlenecks.

263



«Typan» yHUBepCcUTETIHIH Xa0apIIbIChD» FHUTBIMU >KypHaIbI 2023 x. Ne 2(98)

Synchronous infrastructure development is characterized by a combination of elements of
both catching up and advancing development: the absence or minimal barriers to business, state
participation in the management of individual modes of transport, which attracts private capital to
the development of transport infrastructure. The key factors determining the development model are
presented in Figure 5.

Examples of advanced infrastructure development are the USA until the middle of the XX century
and modern China. Currently, the US is characterized by a model of catch-up development.

The modern transportation network of the USA is the most powerful in the world and includes all
traditional modes of transport. Highways have the greatest length in the USA (more than 6.5 million
km). These indicators are explained by the large share of automobile transportation (both passenger
and freight), as well as the high level of motorization of the population (more than a third of American
households have 2 cars).

The USA has the longest pipeline system in the world —about 1.3 million km (oil pipeline system —
325 thousand km, product-wire infrastructure — 245 thousand km, gas pipelines — 549 thousand km),
this is due to the long history of the formation of the oil and gas industry, significant dispersion of the
resource base, high level of energy consumption.

Priorities The role The role Financing Regulation
of the state of business
subsidies,
leading major national active limited investment
projects management opportunities component liberalization
in tariffs
selected national
projects and balance support of various forms combination
synchronous support for of interests state projects, of public and of public and
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catching up to business regulation management state guarantees, full
problems funds liberalization
of certain
‘ industries

Figure 5 — Factors determining the infrastructure development model

Note: Compiled by the authors.

Recent years have been characterized by significant changes in the US economy and its transport
industry, which have led to increased competition in the transport market, an increase in traffic
volumes and transport costs, and increased requirements for the quality of transportation. These factors
significantly affect the functioning and development of railway transport. U.S. railroads are the world’s
leading and most efficient freight transportation industry. The peculiarities of rail transportation in the
United States are the absence of a shortage of capacity, the presence of parallel lines on which freight
transportation is carried out by vertically integrated companies, and passenger transportation is carried
out by a separate company.

The US rail transport system includes 7 major first class roads. This group includes companies with
annual revenue of at least $490 million. Each such railroad operates in several states over thousands of
miles of track. At the same time, they own both infrastructure and locomotives. They account for the
bulk of the work: about 68% of freight train mileage, 88% of employees and 94% of income.
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For a long time, the railways of the United States suffered not from a shortage of infrastructure,
but from its redundancy. The maximum length of the operational railway network was recorded in
1916, which is more than 400 thousand km on Class I roads. According to the Association of American
Railroads, this indicator has been steadily decreasing since then, but is currently the highest in the
world and is more than 200 thousand km.

At the same time, small Class II railways operating on short segments are the most numerous in
the USA. Many, in fact, on the access roads of enterprises. There are over 600 such “first and last mile”
roads. Together, the freight railways of the United States form an integrated system with a length of
almost 140 thousand miles (225.3 thousand km), which in 2019 brought revenue of $ 80 billion. In
total, the share of railways accounts for about 40% of traffic in the country.

If 40 Class I railways were registered at the beginning of the 1980s (18 of them are large), at
present there are only 7 of them left.

This gave more opportunities for capacity consolidation, opened up opportunities for integrated
planning of operations and investments.

As for short lines, their activities are supported by the state. In March 2020, the US Department
of Transportation (USDOT) announced the allocation of grants totaling $248.5 million to modernize
and improve the safety of railway infrastructure.

As part of the provision of long-term low-cost loans for short lines and regional transportation,
RRIF Express has allocated over $1 billion in recent years.

In the conditions of competition, railway companies are forced to reduce the cost of transportation,
trying to compensate for the loss of coal transportation at the expense of other goods — cars, agricultural
and chemical, but intermodal transportation, door-to-door and just-in-time cargo delivery with the
prospect of an increase of 5-7% are of particular relevance from the point of view of traffic volume
growth per year.

In addition to optimization and innovation, U.S. railroads have shown a remarkable ability to
adapt to changing market conditions.

In parallel with deregulation in the 1980s, two important events took place in the country’s freight
transportation market, which largely predetermined the development of freight transportation.

Firstly, it is a shift in international trade from Europe to Asian countries. Imports from Japan,
Taiwan and South Korea arrive in the United States at ports on the western (Pacific) coast, and then
move to densely populated cities in the east.

To do this, two-tier container trains were introduced on the American railway. The cost of
intermodal transportation was also halved, which made it possible to compete with road transportation.
As a result, containers are now the fastest growing and most profitable segment of the U.S. railroad
business.

In 2013, revenue from intermodal transportation (about $15 billion) exceeded revenue from coal
transportation ($14.3 billion), which has been the main cargo for a long time. Intermodal transportation
in the USA breaks records almost every year. If we take the time interval from 1980 to 2018, they grew
from 3 to 14 million TEU, that is, almost 5 times. According to the Intermodal Association of North
America (IATA), 54% of the total volume is international cargo.

The second important event that contributed to the development of the US railways was the rapid
expansion of coal mining in the Powder River Basin (Montana).

Despite the achieved high level of development of all types of transport infrastructure, federal
budget investments in transport infrastructure amount to 3% of GDP. At the same time, the private
sector has taken a leading role in infrastructure development.

Historically, access to the railway network is an important driver of long-term growth. Studies
on the economic impact of railway expansion tend to consider population growth as their outcome of
interest.

High-speed (HS) rail investment provides economic benefits if major economic hubs anchor
the routes. Ahlfeldt and Feddersen [12] find that 10 percentage point faster growth in market access
following the construction of a HS railway between Cologne and Frankfurt leads to 2-3 percentage
point higher GDP per growth during 1992-2006. Similar results are found by Carbo et al. [13] for the
HS rail corridor connecting Madrid to Barcelona. The main difference between traditional and HS
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railway investment is that while traditional railway also serves the purpose of shipping goods, HS
railway eases passenger traffic and business trips. Therefore, while the first-order impact of traditional
railway investment is likely to be on the manufacturing sector, the most likely consequences of HS
railway investment are trade in services and a reorganisation of production in multi-establishment firms.
A cautionary note is that the cost of HS railway investment is high, both for the initial development
and for the subsequent operation of the lines. Most currently existing lines connect major cities with
substantial passenger flows between them. The costs and required subsidies vary substantially even
between these major lines [14], which means that any development requires careful evaluation of the
potential demand.

The effect of shutting down a railway is negative. Most academic studies focus on the development
of new infrastructure, few studies analyse the impact of disinvestments, partly due to the rarity in the
occurrence of disinvestment projects. The economic interest for this type of projects should be high
given that current infrastructure faces the risk of becoming obsolete in face of newer technologies.

An example of synchronous infrastructure development is the experience of Germany. The
development of transport in Germany is inextricably linked with the increase in domestic and foreign
trade. Today, the country’s transport system is a complex intersectoral complex, one of the leading in
the world. There are about 2 km of various roads and communications per 1 sq. km of territory.

The German railway system is the longest in Western Europe (more than 37 thousand km),
represented by a large vertically integrated holding Deutsche Bahn AG (DB), divided by type of
activity into 3 groups: passenger transportation, freight transportation and logistics, infrastructure
maintenance. Deutsche Bahn AG has competitors in passenger and freight transportation.

After the unification of Germany and the GDR, in the context of the general deregulation of the
public sector, the reform of railways also began, since excessive regulation proved ineffective and led
to two negative consequences: transportation tariffs exceeded market prices by 20%, German goods
could not be competitive due to the opening of national markets and the inefficiency of railways.
Based on this, the following recommendations were developed:

¢ exclusion from government railway management functions;

+ removal of responsibility from railways for fulfilling the tasks of the state in the economic and
social spheres;

¢ separation of infrastructure and transportation activities;

¢ introduction of competition in the railway transportation market [18].

Reform goals:

¢ creation of a market commercial company in the form of a joint-stock company on the basis of
two state-owned companies;

¢ reduction of government spending on the maintenance of railways;

¢ stabilization and increase of the share of railways in the total volume of traffic;

¢ opening access to infrastructure to third-party carriers [19].

The results of the reforms allow us to conclude that all the goals have been achieved to one degree
or another. The liberalization of the industry has led to the development of competition, its scale is
increasing every year. The share of rail transport in the total volume of passenger and freight traffic has
increased. Competition in subsidized local transport has reduced government spending and attracted
passengers to rail transport.

Germany has a well-developed transport infrastructure, and the private sector is capital-intensive,
while the management and financing of the bulk of infrastructure construction costs is carried out by
the state through DB. The business owns roads, ports, and also manages transportation.

In modern China, there is an explosive growth of transport infrastructure. Over the past 10 years,
China’s comprehensive three-dimensional transport network has accelerated its development, China
has built the world’s largest network of high-speed railways and highways, as well as a group of world-
class ports. Flights and sea routes closely connect China with the world. Integrated transport network
China has exceeded 6 million kilometers. The operational length of the railways has reached 150
thousand km, of which 40 thousand km is accounted for by a high-speed railway, which is comparable
to the length of the Earth’s equator. The length of expressways exceeded 160 thousand km, and the
density of the road network reached 55 km per 100 km2, which is 24.6% more than in 2012. In 51

266



Hayunsiii xxypHan «Bectauk ynusepcurera « Typan» Ne 2(98) 2023 .

cities of China, urban rail transport has been opened and put into operation, while the total mileage
has increased 4.2 times compared to 2012. The total number of civil aviation airports has reached 250
units, more than 3,000 new routes have been opened, as a result, the total number of routes has reached
5,581 units. The shipping route of the inland waterway reaches 128 thousand km and has 2,659 berths
with a carrying capacity of 10 thousand tons and above [20].

An integrated transport system with huge scales and uninterrupted internal and external
communications effectively supports development China as the world’s second largest economy and
the world’s largest commodity trader. The main indicators, such as passenger and cargo turnover of
railway, automobile, water transport and civil aviation, as well as cargo turnover of ports, the volume
of China’s postal express delivery has been one of the first places in the world for many years in a row.
In 2021, on average, more than 69 thousand ships were serviced daily at ports, 26,800 aircraft were
serviced at airports, and almost 300 million express shipments were processed. During peak hours,
on average, more than 10 thousand passenger trains run daily on the railway, and the capacity of the
expressway exceeds 60 million units of vehicles. China has become one of the busiest countries in the
world in the field of transport.

Transport has shortened space-time distances, accelerated the flow of goods and personnel, and
profoundly changed the face of rural areas and the way of life of people in China. Railways covered
81% of the counties of the country, and the high-speed railway covered 93% of cities with half a
million people. At the end of 2021, the number of passengers served by high-speed rail reached 2.53
billion, which is five times more than in 2012. We can say that the concept of “seeing China on a
high-speed railway” has become a reality for ordinary people who enjoy their wonderful lives. Online
taxi booking covers more than 300 cities China, while the average daily volume of orders is about 21
million times. Door-to-door passenger transportation services have been launched in 27 provinces,
which fully meets the needs of customers. China is diligently promoting “paperless travel”, and at this
time electronic tickets have reached full coverage in the field of railways and civil aviation. They are
also actively promoting “universal” tourist services, accelerating the development of combined air
and rail transport, expanding mutual recognition of safety checks of railway and urban rail transport.

The development of transport in China not only effectively guarantees the uninterrupted
movement of domestic and international traffic, but also makes an important contribution to the
development of the world economy. China has become the world economy with the highest degree of
maritime communication and trade in goods. China has signed bilateral air service agreements with
128 countries and regions and opened 895 international air routes. Under normal conditions, Chinese
airlines operate international scheduled passenger flights to 153 cities in 62 countries around the
world, at the same time, about 5,000 international cargo flights are operated weekly, which effectively
ensures the stability of the global production chain and supply. China’s international shipping volume
is 1/3 of the world’s shipping volume. In addition, China actively promotes cooperation in foreign
railway projects and consistently opens the Mombasa-Nairobi railway, Djibouti—-Addis Ababa and
China-Laos Railways [20].

Large transport projects abroad often bring both direct and indirect profits, new sources of
financing are attracted, including public-private partnerships.

The development of Kazakhstan’s transport system does not correspond to any of the formulated
models. There are not enough resources for advanced development, insufficient infrastructure,
entrepreneurship capable of playing a leading role for catching up and synchronous.

As previously noted, in Kazakhstan, transport infrastructure plays a major role in the infrastructure
complex, ensuring economic development. Unfortunately, today the domestic transport infrastructure
cannot meet all the needs of the economy. According to the International competitiveness rating
developed by the world economic forum, Kazakhstan is in 73rd place out of 141 rated countries in
terms of the quality of transport infrastructure. According to official data, over 1 trillion tenge was
allocated in 2020-2021 for the construction, repair and maintenance of roads. Although roads remain
one of the main items of budget expenditures, out of 96 thousand km of highways of republican
significance, only 13.4 thousand km were built during the years of independence of the Republic of
Kazakhstan. The Engel coefficient — density of the road network adjusted for population density — is
significantly lower than in all BRICs countries. There are no high-speed Railways in Kazakhstan.
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The network of airports and airfields is extremely rare. Kazakhstan is in the third world cluster in
terms of the quality of transport infrastructure. The degree of depreciation of fixed assets for transport
enterprises is 33.2% in 2021.

The existing model of transport development is focused on meeting the transport demand of raw
materials sectors of the economy, involves the financing of infrastructure projects on a residual basis
and the development of backward technological bases. The level of expenditures of state budget on
transport infrastructure over the past 10 years has been at the level of 2-2.9% of GDP, which is a high
indicator relative to many OECD countries, but insufficient relative to countries actively developing
transport infrastructure.

Until 2025, Kazakhstan plans to invest $20 billion to diversify transit and transport routes and
introduce integrated logistics solutions. Over the past 15 years, about $35 billion has already been
invested in the development of the transport industry in Kazakhstan.

Conclusion

The analysis of the world experience in the development of transport allows us to identify the
following trends:

¢ developed countries are increasing the competitiveness of harmonized transport systems by
abolishing quotas, tariff and other restrictions for modes of transport and carriers;

¢ there is an integration of elements of the transportation process and logistics in the conditions
of digitalization and complexity of the transport services market;

+ transport (logistics) centers have become managing elements, transport corridors have turned
from a set of routes into a system of managing transportation centers and transport hubs;

* the competitiveness and quality of transport services are growing.

New technologies should be introduced in the transport infrastructure, taking into account the
main trends of world development. We will highlight the main technological trends and technologies
developed in the world that will affect the development of transport infrastructure.

1. New concepts and technologies of cargo and passenger transportation: high-speed railway
transport:

* magnetic levitation transport, or Maglev; Actively developed and operated in the world since
the 1980s, Technology is at the stage of concept;

* hyperloop (hyperpaths) — vacuum trains project.

Technologies are not currently represented in Kazakhstan.

2. Unmanned passenger and cargo transport.

3. ”Uberization” of passenger and cargo transportation.

4. General Autonomous electric Vehicles.

5. The spread of satellite technology.

6. Create safer roads with electronic devices for drivers.

7. Targeted delivery to end users, due to the growth of the e-Commerce market.

8. The use of digital technologies: the introduction of the Internet of things in transport, the
formation and use of big data, the concept of Maas (mobility as a service), the introduction of
blockchain technologies.

The results of the functioning of the transport infrastructure have an impact on the overall parameters
of the country’s life. Domestic and foreign experience shows that the development of growing
volumes of transport work is possible not only due to the quantitative increment of infrastructure,
human resources, technologies, but also due to the development, development of methods of high-
performance and efficient use of knowledge-intensive technologies on the existing infrastructure,
more advanced forms and methods of organization, information, and digital technologies.

268



Hayunsiii xxypHan «Bectauk ynusepcurera « Typan» Ne 2(98) 2023 .

REFERENCES

1 The World Bank: World Development Indicators. URL: https:// data.worldbank.org/indicator (accessed:
05.04.2023)

2 Bracaglia V., D’Alfonso T., Nastasi A., Sheng D., Wan Y., Zhang A. Highspeed rail networks, capacity
investments and social welfare / Transportation Research. Part A. 2020. Vol. 132. P. 308-323.

3 Marti-Henneberg J. The infuence of the railway network on territorial integration in Europe (1970-
1950) // Journal of Transport Geography. 2017. Vol. 62. P.160-171.

4 European Commission. Seventh monitoring report on the development of the rail market under Article
15(4) of Directive 2012/34/EU of the European Parliament and of the Council. European Commission: Brussels,
2021.

5 Rakhimov H.S. Assessment of the economic efficiency of development of transport infrastructure //
International Journal of Research in Management & Business Studies (IJRMBS 2019). 2019. Vol. 6. Iss.3.

6 Sharapiyeva M., Kunanbayeva D., Nurseiytova G., Kozhamkulova Z. Energy efficiency of transport and
logistics infrastructure: the example of the Republic of Kazakhstan // International Journal of Energy Economics
and Policy. 2019. Vol. 9(5). P.331-338. DOI: https://doi.org/10.32479/ijeep.8204

7 Raimbekov Z.S., Syzdykbayeva B.U., Mussina K.P., Dulatbekova Z.A., Sadykov B.Y., Baktymbet A.S.
The impact of international transport corridors on the economic development of regions (on the example of
the Kazakhstani railway corridor) // International Journal of Economic Policy in Emerging Economiesthis.
Inderscience Enterprises Ltd. 2022. No. 15(1). P. 46-69. URL: https://ideas.repec.org/ a/ids/ijepee/
v15y2022i1p46-69.html (accessed: 05.04.2023)

8 Raimbekov Zh., Syzdykbayeva B., Rakhmetulina Zh., Zhenskhan D. The effectiveness of logistics
development and its impact on the economies of the countries along the Silk Road passing through Kazakhstan
// Transport problems. 2018. Vol. 13. Iss. 4. P. 127-143. DOI:10.20858/tp.2018.13.4.12

9 Raimbekov Z., Stadkowski A., Syzdykbayeva B., Azatbek T., Sharipbekova K. Improving the Efficiency
of Transportation and Distribution of Goods in Modern Conditions // Studies in Systems, Decision and Control.
2022. P. 197-276.

10 Peter B. Railway Reform in Germany: Restructuring, Service Contracts, and Infrastructure Charges.
Berlin: Technische Universitit. 2008. 236 p.

11 Fribel G., Ivaldi M., Vibes C. Railway (de)regulation: a European Efficiency Comparison. IDEI. 2003.

12 Ahlfeldt G., Feddersen A. From periphery to core: Measuring agglomeration effects using high-speed
rail // Journal of Economic Geography. 2018. Vol. 18/2. P. 355-390.

13 Carbo J. et al. Evaluating the causal economic impacts of transport investments: Evidence from the
Madrid-Barcelona high speed rail corridor // Journal of Applied Statistics. 2019. Vol. 46/9. P. 1714-1723.

14 Albalate D. and Bel G. High-speed rail: Lessons for policy makers from experiences abroad // Public
Administration Review. 2012. Vol. 72/3. P. 336-349.

15 Golskay Y.N. Modern trends of development of transport infrastructure // IOP Conference Series:
Materials Science and Engineering. 2019. doi:10.1088/1757-899X/667/1/012026

16 Connecting to Compete 2018: Trade Logistics in the Global Economy. URL: https://openknowledge.
worldbank.org/handle/10986/29971 (accessed: 04.04.2023)

17 Agility emerging markets logistics index 2022 URL: https:// www.agility.com/wp-content/
uploads/2022/02/Agility-Emerging-Markets-Logistics-Index-2022-English.pdf (accessed: 05.04.2023)

18 Peter B. Railway Reform in Germany: Restructuring, Service Contracts, and Infrastructure Charges.
Berlin: Technische Universitit. 2008. 236 p.

19 Fribel G., Ivaldi M., Vibes C. Railway (de)regulation: a European Efficiency Comparison. IDEI. 2003.

20 Transport development is at the forefront of China’s modernization. URL: http://kg.china-
embassy.gov.cn/rus/ggwij/202209/t20220923 10770762.htm (accessed: 05.04.2023)

269



«Typan» yHUBepCcUTETIHIH Xa0apIIbIChD» FHUTBIMU >KypHaIbI 2023 x. Ne 2(98)

A.A. PAXMETYJ/IMHA,*!

JIOKTOPAHT.

*e-mail: rakhmetulina@gmail.com

ORCID ID: 0000-0003-4629-6508

T.A. ABBUIAMXAHOBA,!

3.F.K.

e-mail:tablaihanova@mail.ru

ORCID ID: 0000-0002-3934-0606

'C. Amamxonos areiaarsl [eiFeic Kasakcran yHuBepcuTeri,
OckemMmeH K., Kazakcran

KOJIIK TH®PAKYPbIJIBIMBIH JTAMBITYAbIH HET'I3I'l TPEHATEPI:
KA3AKCTAH/JBIK KOHE HHETEJIAIK TOXIPUBE

AHjarna
Kenik MHGpaKypbUIBIMHBIH HETI3T1 JKOHE MaHbI3/IbI JIEMEHTI OO TaOblIabl, COHJIBIKTAH KOFaMIbIK ©H-
JUPICTIH THIMAUIITIH apTTHIPY YIIiH SKOHOMHUKAJIBIK KSHICTIKTIH OalIaHBICBIH KAMTaMachl3 €Ty MaKCaThIHAa KOJIK
MH(PaKYpBUTBIMBIH, CaItajIbl KOJIiK KbI3METTEPiH AaMbITy KaKeT. Kazipri yakbITTa Ke3-KeJITeH el 3aMaHayH THIMJIUTIT
JKOFapbl KOJK-JTOTUCTHKAIBIK MHOPAKYPBUIBIMABI KAJIBITACTHIPYABI MaKcar eTil oTelp. KeikTi 9KoHOMHKaFra yiiec
KOCY KaOilneTi TYpPFBICEIHAH JHHAMHUKAIBIK KOHTEKCTTE KapacThIpy KakeT. Kelik WHPaKypbUIBIMBIH TaMBITY MO-
celeci Kol KbIpJibl J)KoHE KenTereH ¢axropiapra OainanbicTel. OHBIH OipHelIe OarbITTapbl 0ap, Kasipri xarmaiiaa
onapzbl Oaranay 3epTTEyliH OOBCKTHUBTLIINH KaMTaMachl3 €TCTIH JKaHa dJICTEp/l 93ipJCydiH KaHa TOCUIIH KaKeT
ereni. JKymbicTa aJieMIiK HapbIKTaFrbl OTaH/IbIK TayapiiapblH Oacekere KaOlIeTTUIIrH apTTHIPY YIIiH )KYK aFbIHIapbIH
TEHrepiMi Oeiy/ie TeMip kKo, aBTOMOOHIIb, ©3€H KAHE TEHI3 KOJIiri TYpJIepiHiH THIM/I 03apa ic-KUMBIIBIHBIH KOHE
Tayapiap OarachIHIAFbl KOJIK IIBIFRIHIAPBIH TOMEHICTYNIH KaXXeTTUIIrl Heri3meneni. ABTOpiap IICTENIIK >KOHE
OTaHABIK KOiK HHPPAKYPBUIBIMBIH JaMBITYIBIH HETi3r TpeHATEpi KapacTrIpbuiaabl. Kemik nHppaKypbUTBIMBIH J1a-
MBITY FBUIBIM/IbI KQKETCIHETIH TEXHOJIOTHUSIIAPAbI, YHBIMAACTBIPY/IbIH MHHOBAIMSUIBIK HBICAHAPbl MEH OJIICTEPIH,
aKNaparThIK )K9HE LU(PIIBIK TEXHOIOTHSIIAP/IbI XKOFAPhl OHIM/II KOHE THIM/II Ak 1allaHyAbIH SiCTepi MEH ToCIaepiH

a3ipiey eceOiHEH MYMKIH 00J1a/Ibl IEre€H KOPBITHIH/IBI )KaCaJIIbI.

Tipek ce3mep: SKOHOMHUKA, KOIIK HHQPAKYPBUIBIMBI, JIOTUCTHKA, KOIIK TYPJIEpi, FRUTBIMIBI KQXKET €TCTiH TeX-
HOJIOTHSJIAP, 1AMy TPEHATEPI, KOJIK CEKTOPHI.
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OCHOBHBIE TPEH/Ibl PABBUTHUS TPAHCIIOPTHOM WH®PACTPYKTYPhI:
KA3ZAXCTAHCKHUH U 3APYBEJKHBIN OIIBIT

AHHOTALUA
OCHOBHBIM M Ba)XHBIM 3JIEMEHTOM HH(PACTPYKTYpPBI SIBISETCS TPAHCHOPT, B CBS3M C Y€M JJISl MOBBILICHUS
3¢ (GEKTUBHOCTH OOIIECTBEHHOIO MPOU3BOJCTBA HEOOXOIUMO Pa3BUBATH TPAHCIOPTHYIO HH(GPACTPYKTYpY, Kade-
CTBCHHBIC TPAHCIIOPTHBIC YCIYTH C IENBI0 00CCIICUCHHsI CBI3HOCTH YKOHOMHUYECKOTO IMPOCTPAHCTBA. B HacTosmiee
BpeMs Jit00asi CTpaHa CTaBUT Ie7b — (POPMUPOBAHKE COBPEMEHHOU BBICOKOI((PEKTUBHOI TPAHCIIOPTHO-TOTUCTH-
4yeckoll MHPPACTPYKTYpbl. TPaHCIOPT HEOOXOANMO PACCMATPUBATH B TUHAMHUYHOM KOHTEKCTE C TOYKH 3PEHHS €ro
CIOCOOHOCTH BHOCHTH BKJIAJl B SKOHOMHUKY. Bornpoc 0 pa3BUTHH TpaHCIIOPTHON MH(PACTPYKTYPbl MHOTOACTIEKTEH
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3aBUCHUT OT MHOJKECTBa (hakTopoB. IMeeT HeCKOIbKO HalpaBJIeHUH, OlIeHKa KOTOPBIX TpeOyeT HOBOTO MO/IX0/1a K pas-
paboTKe HOBEWIINX METO/OB, KOTOpbIe oOecnedrnin Obl 0OBEKTUBHOCTD MCCIICIOBAHUN B COBPEMEHHBIX YCIOBHUSX.
B pabore 060cHOBBIBaeTCSI HEOOXOANMOCTD 3()(PEKTUBHOTO B3aMMOCHCTBHS KEIE3HOJOPOKHOTO, aBTOMOOHIIBHOTO,
PEYHOTO U MOPCKOTO BHJOB TPAHCIIOPTA B COAJAHCHPOBAHHOM PACHPENIEIICHUH TPY30II0TOKOB, CHIDKCHHS TPaHC-
MOPTHBIX U3AEPKEK B IIEHE TOBAPOB, YTO MOBBICUT KOHKYPEHTOCIOCOOHOCTh OTEUECTBEHHBIX TOBAPOB HA MUPOBOM
PBIHKE. ABTOpBI pacCMaTpUBAIOT OCHOBHBIC TPEHBI Pa3BUTHSI 3apyOe)KHON 1 OTEUECTBEHHOM TpaHCIOPTHOI HHppa-
cTpyKTypbl. ClieniaH BBIBOJ, YTO Pa3BUTHE TPAHCIIOPTHOH MH(PACTPYKTYPbl BOZMOXKHO 3a CUeT pa3paboToK, pa3Bu-
THUSI METOJIOB M CIIOCOOOB BBICOKOIIPOM3BOIUTEIHEHOTO M A((QEKTUBHOTO MCIOIB30BAHMUS HAYKOEMKHX TEXHOJIOTHH,
MHHOBAIIMOHHBIX (JOPM M METO/I0B OpTraHM3aINH, HHPOPMAIMOHHBIX U IU(POBBIX TEXHOIOTHH.

KaroueBble cjioBa: SKOHOMHUKA, TPAHCHIOPTHAsE HHPPACTPYKTYpa, JIOTUCTUKA, BH/IbI TPAHCIIOPTA, HAYKOSMKHE
TEXHOJIOT'MH, TPEHIbI Pa3BUTHsI, TPAHCIIOPTHBIM CEKTOP.
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