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Foreign countries transportation systems development in the long-term period

In the article the main directions of development and parameters of long-term forecasts of the transport in the foreign countries are considered. These parameters  are serving as  a  mark to  form the  development  vector of the Russian  Far East’s  transportation complex which is in the rigid competitive environment of the transportation in the Northeast Asia countries (NEA) and having the opportunity to integrate into the market of the international transportation services of  the Northeast Asia region. The forecasts of transport development for the period up to 2050 are based on ideas that no essential changes will happen to vehicles types (planes, automobiles, ships, trains). Thus the parameters of efficiency, technological effectiveness, environmental friendliness and safety will increase due to transition to new technological way. A special accent in the transport development will be pointed to the creation of intellectual transport systems uniting all means of transport within a common information area, integrated analytical information systems supporting managing processes of the transport development.

В статье рассматриваются основные направления развития и параметры долгосрочных прогнозов транспорта в зарубежных странах. Данные параметры являются ориентиром формирования вектора развития транспортного комплекса Дальнего Востока России, находящегося в жестком конкурентном окружении транспорта стран Северо-Восточной Азии (далее – СВА) и имеющего возможность интеграции в рынок международных транспортных услуг региона СВА. Прогнозы развития транспорта на период до 2050 г. основаны на предпосылках о том, что не произойдет существенных изменений видов транспортных средств (самолеты, автомобили, корабли, поезда). При этом, с переходом к новому технологическому укладу возрастут параметры эффективности, технологичности, экологичности и безопасности. Отдельный акцент в развитии транспорта будет направлен на создание интеллектуальных транспортных систем, объединяющих все виды транспорта в рамках единого информационного поля, единых аналитических информационных систем поддержки процессов управления развитием транспорта. 
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Being the state with the open type economy Russia has close economic relations with many countries of the world. The Far East of Russia is geographically "a natural contact zone" of the country with the Asian region (directly with Northern-Eastern Asia (NEA)). Therefore the development of different branches of the Far Eastern economy can't but consider the general tendencies and trends forming the related branches of foreign states, especially leading countries of NEA. 

The existing international transport and communication system serving active economic cooperation within this sub region of the world represents the rigid competitive environment for transport of the Far Eastern federal district on the one hand, and a wide field of opportunities from the point of view of participation in the international market of transport services on the other hand.

It is actual to research the dynamics, tendencies and vectors of transport development in the world within the conditions described above, and more detailed – in the key states of NEA. The results of such research represent an information field for the decision-making of rather effective directions of functioning of the Far Eastern federal district complex transport and opportunities of its integration into the transport services market of NEA.

This work can be divided into some stages: studying of long-term forecasts of transport development in the certain countries and in the world economy in general, more detailed studying of transport sector of the NEA countries, the description of prospects of integration of the Far Eastern federal district complex transport into the market of NEA transport services in the long-term period. Not only the strategic directions of transport development of certain countries will be analyzed, but also the retrospective of functioning of transport systems of NEA leading countries (the People's Republic of China, Japan, and the Republic of Korea) in the last decades will be considered. 

The given work presents the results of the first investigation stage – studying of universal tendencies of transport development in the long term (with emphasis on the land means of transport that are of most importance for the Russian Far East). 

The forecasts of transport development are defined by the parameters of world economy: its scales, spatial characteristics, technological innovations, etc. 

Now there is a set of alternatives of world economy development for the period up to 2030, 2050 and even 2100. 

Not all forecasts contain branch specification. However certain forecasts of economy development of the world (or certain regions of the world) include variants of estimates of transport sector development. Thus the main accent is forecasting of dynamics of energy consumption and environmental pollution from transport in the long term [1 – 5]. 

The general forecasts of transport development are based on premises that by 2050 the transport system won't undergo significant changes; cars, trains, planes and the ships will be used still as the most popular transport vehicles. 

At the same time it is supposed that in 2050 the world will come nearer to the 6th technological way; the vehicles will become much more effective and technological, non-polluting and safe than they are [6, 7]. The transport will develop with the use of elements of modern technologies: nanotechnologies, biotechnologies, information and communication technologies, new materials, etc.

Different types of transport will interact with each other more intensively with the use of innovative technologies that will allow increasing mobility of movement. 

This way is supported by scientific researches in the field of creation of intellectual transport systems (ITS: Intelligent Transportation Systems) urged to unite all means of transport within common information area, integrated analytical information systems supporting managing processes of transport development. 

Modern ITS is based on integration and interaction of four main facilities:

• equipment of automatic detection of the current location of vehicles on the satellite navigation basis; 

• a radio channel of digital and speech information exchange between the car and the monitoring or scheduling center; 

• program and cartographical tools of visualization of existential information on transport development and technological process; 

• means of rapid response: transmitting of alarm information to all subjects of control system (drivers of vehicles, specialists of monitoring and scheduling centers, etc.).

Several control centers of creation process of ITS are set up by now: in Western Europe – under the direction of the “ITS Europe” organization (ERTICO), in North America – under the direction of  “ITS America” association, in Japan – under the direction of society "ITS Japan". In 2003 “ITS – Russia” association was also created in Russia.  

The transport development in the world will be designated by a number of terms, such as: high level of costs of energy production and insufficiency of power sources, climate changes, urbanization, worsening of "traffic jams" problems in the large cities, aging of the population in the developed countries, need to reduce the mortality and traumatism rate at traffic accidents [8].

To understand basic tendencies of long-term trends we will consider transport parameters in the particular forecasts. So the forecast of economy development of the European Union (EU) which was carried out in the Dutch bureau of the economic policy analysis in 2003 includes an assessment of annual trade and transport gain for the period up to 2040 according to scenarios [9]. These scenarios differ by two main criteria: the level of the international cooperation and the scale of institutional reforms in public sector of the economy. Various combinations of these two factors lead to allocation of four conditional scenarios that differ by the GDP dynamic, labor productivity, a percent rate, export, population, and other indicators.

Total parameters of an annual transport gain according to various scenarios of this forecast are: 

· "Strong Europe" – 2,0%; 

· "The Transatlantic market" – 3,1%; 

· "Regional communities" – 0,9%; 

· "Global economy" – 3,4%.

The work "Transport Outlook 2009: Globalization, Crisis and Transport" the Joint research center of transport of Organization for Economic Cooperation and Development and the International transport forum presented the forecasts of transportation of goods and passengers by air and sea transport taking into account the influence of crisis [5].

In 2010 the experts of the European Environmental Protection Agency (EPA) in the work "Images of low carbon transport in 2050: an end – users perspective" offered their approaches to reduction of carbon dioxide emissions from transport by 80% in the long term up to 2050. This work was carried out for the European countries. It gathered the opinions of experts considering rather possible technical innovations capable to reduce damage to environment and to end consumers of transport, i.e. professional participants of the transport market. 

For the calculations of carbon dioxide pollution the projects of development of different types of transport for the period up to 2030 are taken into account. 

It is predicted that the share of the motor transport will increase mostly in passenger transportation (by 2.5 times), and in freight transportation as well (by 2.7 times).

Railway and motor transport

As it was told above some researches contain more detailed forecasts revealing prospects of development of certain means of transport. So in 2010 Luís Thompson's work "A vision for railways in 2050" was presented within the International transport forum [10]. 

The work contains the estimates of indicators of development for six largest world systems of railway transport: North America, China, India, Russia, Japan, EU-25. These transport systems were chosen by the author as they presented the most significant traffic volume and they have been showing the greatest growth within the last 40 years (from 70th years of the last century). 

The work considers the dynamics of freights turnover and a passenger turnover, technological innovations that can influence the development of railway transport, possible changes in operating systems and structure depending on the type of property. Proceeding from the described background the author represents the following estimates of freights turnover and a passenger turnover of railway transport for the period up to 2050 in the world (tables 1, 2).

Table 1

Freights turnover of the railway transport
	Country/association of countries
	Billion t-km
	Increasing 2050/2005, times

	
	2020
	2025
	2030
	2035
	2050
	

	China
	2409
	2792
	3237
	3753
	6472
	4.9

	Russia
	1808
	2004
	2221
	2462
	3618
	3.0

	India
	551
	639
	741
	859
	1525
	5.0

	EU-10
	202
	226
	252
	281
	457
	3.5

	EU-15
	291
	303
	316
	329
	393
	1.6

	USA and Canada
	3357
	3641
	3948
	4282
	5514
	2.3

	Japan
	189
	198
	207
	217
	280
	1.6

	Other countries
	955
	1042
	1138
	1243
	1800
	2.7

	World total
	9762
	10845
	12060
	12426
	20059
	3.1


Source: [10].
Table 2

Passengers’ turnover of the railway transport

	Country/association of countries
	Billion pass-km
	Increasing 2050/2005, times

	
	2020
	2025
	2030
	2035
	2050
	

	China
	782
	902
	1041
	1201
	2070
	4.7

	Russia
	241
	264
	290
	317
	466
	2.8

	India
	720
	818
	930
	1058
	1877
	4.4

	EU-10
	87
	93
	100
	107
	174
	2.6

	EU-15
	381
	404
	428
	454
	543
	1.8

	USA and Canada
	56
	59
	61
	64
	82
	1.7

	Japan
	318
	341
	365
	392
	504
	2.1

	Other countries
	409
	449
	494
	543
	786
	2.8

	World total
	2994
	3330
	3709
	4136
	6502
	3.3


Source: [10].

The given estimates were obtained by the researcher on the basis of dynamics of transport indicators of GDP of various countries and associations. Verifying the obtained data it is possible to note inaccuracy of forecasts, for example, the actual railway freight turnover of the Russian Federation in 2013 was 2196 billion t-km [11] that exceeds Thompson's estimates for the Russian Federation for 2020 and 2025. However the estimates by themselves are not the main objective of the work. It is noted that the obtained data are calculated for the analysis of key risks of transport system functioning, identification of potential problems in work of railway transport and an assessment of necessary investments for ensuring stable growth. 

Considering the long-term researches of development of the railway and motor transport it is possible to find the forecasts devoted to the certain countries and regions. For example, works about the future of land transport of Great Britain: specialists of Royal technical academy from Great Britain "Transport 2050: The route to sustainable wealth creation", a series of works of Royal automobile club "Motoring towards 2050", researches of Transport Department "The future of transport – a transport network for 2030", "The future of air transport", "The future of the railroads" [12-15]. In the research work "Transport 2050: The route to sustainable wealth creation" a vision of transport development of the country for the period up to 2050 is presented on the basis of studying the dynamics of development of transport means since 1980, data of other researches, population forecasts, dynamics of oil production and consumption, development of transport infrastructure, possible climate changes up to 2051.

In the research of the European commission "Very Long Term Energy-Environment Model " [16] carried out with the attraction of a number of institutes and organizations (ENERDATA, ECN, Max-Planck-Institut, Universiteit Utrecht, STE Juelich, Verbundplan) three scenarios for the period up to 2100 are presented, for one of which (middle) the transport sector is presented more detailed. The research includes following countries and associations of the countries: Europe (25 countries), CIS, North America (USA and Canada), Latin America, South America, Australia, New Zealand, countries of Africa, countries of Asia.

Prerequisites of this scenario by 2050: 

• world population will reach 8 billion people;

• mobility of the population will increase: trips will come to 12-20 thousand km per capita/a year, except North America where mobility of the population will be much higher and travelling of the population will reach 29 thousand km per capita/year;

• the share of private transport in the developed countries will decrease (up to 41% in the USA and 69% in Europe) and the share of private transport in developing countries will increase (up to 85% in Latin America by 2100, for example);

• in freight transportation it is possible to allocate three groups of regions: first, regions with one large economy ("economy of very considerable scale") (the USA, the People's Republic of China, the CIS) where goods turnover will reach 12-19 thousand t-km per capita/a year, secondly, regions with large economy or strong integration communications (the Southern Asia, Europe, Latin America) where goods turnover will reach 8 thousand t-km per capita /a year; thirdly, other countries, whose goods turnover will be lower than 5 thousand t-km per capita/a year.

The results of the researchers’ estimates for the period up to 2100 show, that the transportation capacities (passenger and freight transportation) will increase more than five times. Thus the maximum growth will be accumulated in developing countries – 13 times over growth for the period whereas the transport sector in the developed countries increases only twice. Transportations by the motor transport are increasing everywhere as well as high-speed railway transportations along with decreasing of transportations by trains of usual speed.

In the research of experts under the coordination of the European commission of "Mobility scenarios toward a post-carbon society" [17] the forecast for the European countries (27 countries) in the fullest format is submitted. The forecast is carried out considering five scenarios; with allocation of transport means and division into freight and passenger traffic. The data from 35 thousand highways and 5 thousand railway sites, the GDP forecast, the population forecast, the forecast of migratory streams, energy consumption, carbon dioxide emissions, etc. are used as a basis of research. As a result of the received estimates the passenger turnover of railway transport according to various scenarios will change from 460 to 675 billion pass/km, automobile – from 5631 to 8164 billion pass/km; the rail freight turnover will change from 564 to 812 billion t-km, automobile – from 1730 to 2898 billion t-km.

Forecasts of transport development differ on feasibility degree. They are connected with the development and broad introduction of existing and tested technologies, and with the advent of new means of transport as well. 

The future of transport systems of city agglomerations, for example, features of functioning of transport systems in the cities of vertical type [18], possibility of use of new types of vehicles are widely investigated. 

Monorail transport that is developed for the cities, represents the monorail road where the small fully automated trolleys without trains move. Tests of this type of transport are carried out in Great Britain.

Now projects that will change railway communication in the world are being realized. One of the main directions of the railroads development is the organization of the high-speed movement (speed over 250 km/h is meant). Now high-speed roads operate in France, Japan, China, and the USA. 

Passengers along the most important routes of these countries are transported. Development of the high-speed railroads networks is being carried out; scientific researches on increase of speed of transportation are being conducted. 

Now works on design of trains with speed up to 700 km/h are performing in Japan. It is planned to organize the movement with a speed over 500 km/h between Tokyo and the central part of the country by 2025. In 2010 it was declared by the representatives of the People's Republic of China that three high-speed railway lines will be constructed by 2025 on following routes: Beijing-London, Beijing -Berlin and Beijing-Singapore. Trains on these lines will reach the speed up to 380 km/h. 

The road from Beijing to London will pass through India, Pakistan, Iran, and Turkey and will take about two days. The road from Beijing to Berlin will pass through Kazakhstan and Russia. The road to Singapore has to pass through Vietnam, Thailand, Burma and Malaysia and will take three days. Total length of the railroad in three directions will be about 30, 5 thousand km. Freight transportation is supposed to be the main task for the road (about 80%). China has already began its works on construction [19]. In total the Chinese government is going to spend about 700 billion US dollars for the railroads and the number of employees in this segment of economy will increase from 1.3 to 3 million people by 2020.

An attention to ecological problems is strengthening with the development of high-speed movement. The railway transport is considered to be the most eco-friendly on the one hand; it produces carbon dioxide less than automobile transport (approximately three times) and air transport (four times), however energy costs of high-speed rail transportation are high. 

Therefore the ecological requirements to railway transport increase. 

By 2050 high-speed electric trains of the majority of the countries will receive energy from "pure" sources: winds, sun, and waters. 

The leading railway countries carry out gradual movement to the toughening of ecological requirements to railway transport. For example, in Germany now about 20% of energy for the railroads obtained from "pure" sources. In 2011 the program according to which the share of "pure" energy will become 35-40% by 2020 and 100% by 2050 was accepted [20].    

High-speed transportation of goods is connected with the use of not only container technologies but also the multiple-unit trains. The transition to such technologies is possible technically but it demands changes in loading and warehouse economy of railway stations: refusal of deadlock stations, automation of loading and unloading operations, use of the bridge cranes moved along the trains, etc. 

Cargo trains thus will be able to gain speed of 200 km/h. The perspective direction of railway transport development is the creation of transport systems on the basis of a magnetic levitation, trains of hybrid type. 

New types of rolling stocks - double-stored passenger cars, motorized rail cars are developed and put into operation.

 Large projects are planned to be realized by creating of the automobile networks connecting some countries and even regions of the world. For example, the international project of a transport corridor of "TRACECA" Transport Corridor Europe-Caucasus-Asia (Eastern Europe through the Black Sea (ferry communication), the Caucasus, the Caspian Sea (ferry communication) to Central Asia), “The Europe – the Western China” project (through territories of Russia, Kazakhstan and China, total length is 8400 km), etc.

The development of vehicles for the motor transport in world forecasts is connected with the use of alternative types of fuel (bio - fuel, gas, solar energy), the intellectual systems using the vehicles without driver. The same projects today are being carried out by the companies "Mercedes", "Ford", "Toyota", etc. 

One of the most important directions of development of the motor transport is connected with the decrease of an ecological load on environment. At present, a number of countries have accepted certain bans on gasoline and diesel fuel cars. 

In 2011 the European Commission submitted the plan of "Common European Transport Space" - Transport-2050 ("The White Book on Transport") according to which cars with internal combustion engines will be completely forbidden by 2050 in the large cities of Europe. 

It will allow to reduce amount of pollutant emissions in the atmosphere considerably (by 60%) and to reduce dependence of the region on oil import. Alternative vehicles, for example, electric cars will be developed actively in this regard. 

New types of bioorganic fuel, new types of vehicles are being developed. For example, electric cars – vehicles which are put in action by the electric motor fed by batteries. This type of cars is developed in the USA, Germany, Japan, and Poland. 

Kinds of the electric car are the electric vehicles with combined both electric and muscular drive.

 String transport, mono-cars, pilotless aircraft, sun-mobiles, solar bicycles, high-speed passenger pipeline transport, individual aircrafts, the flying cars, airships are also the examples of new means of transport.
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