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Abstract. Planning and forecasting transportation using econometric and 

mathematical tools based on the spatial input-output tables and knowledge of 

transportation effects is an important task for improving transport and regional 

economics. The spatial input-output tables of Russia further called the transport 

and economic balance of the Russian Federation aggregate the actual and fore-

cast volumes of freight traffic between the regions of the country by rail, road, 

inland water and maritime transport by types of commodities. The actual infor-

mation on freight traffic covering the period from 2007 to 2017 bases on statis-

tics for industrial production, domestic and external trade, construction, agricul-

ture, energy, as well as transport statistics and takes into account the relation-

ship between production and consumption, import and export of goods. The 

features of the Russian statistical accounting specify the order of Big-data pro-

cessing while calculating the balance.   

The transport and economic balance of the Russian Federation provides the 

forecast of interregional trade flows, transportation infrastructure loading, 

changes in transport network capacity, transportation costs and time. The fore-

cast of cargo load and interregional freight flows covers the period up to 2030. 

The forecast model uses Russian economy growth scenarios of the Ministry of 

Economic Development of Russia, as well as regional economic development 

scenarios including changes in the technological and transport connectivity of 

main cargo generating industries. 
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1 Introduction 

Sustainable and efficient functioning of the transport system is an important focus of 

the economic policy of any country. It is the target of national strategies, plans and 

transport development programs, as other documents setting the main priorities of the 

state transport policy. These plans are based on forecasts of demand for transport 

services, production, consumption and shipping of main goods, prospects for devel-

opment of international trade, investment, etc. 

In the Russian Federation, and earlier in the Soviet Union, issues of transport de-

velopment based on economic and mathematical models of planning and forecasting, 

as well as transport intersectoral balance accounting, were developed by the Institute 

of Complex Transport Problems of the USSR State Planning Committee (IKTP) [2], 

and Central Economics and Mathematics Institute of the Academy of Sciences of the 

USSR (CEMI) [6, 7].  

The balance approach was implemented for transport and economic  links planning 

not only in the USSR, but also in the member states of former Council for Mutual 

Economic Assistance (CMEA). 

During the 20 years after USSR dismissed on the way to the transition to market 

economy, methods based on spatial input-output tables were no longer used in the 

transport work forecasting. The economic growth of the 21th century and the even 

more rapid growth of oil and gas, coal, steel, mineral fertilizers exports volume, 

caused the greater transport network loading and occurring of “bottlenecks”. All of 

these required a revision of the approaches to transport policy and transport planning 

methods. 

The transport strategy of the Russian Federation for the period up to 2030, ap-

proved by the decree of the Government of the Russian Federation of November 22, 

2008 No. 1734-p, as amended by the Government of the Russian Federation of June 

11, 2014 No. 1032-p, designated a balanced, advanced infrastructure development as 

the most important strategic target for the transport system development. Realization 

of this goal means coordinated integrated development of all elements of the transport 

infrastructure based on spatial (interregional) input-output tables.  

That means to develop a statistical accounting system, mathematical methods of 

forecasting and modeling describing needs of economic and population sectors for 

transport services and the dynamics of the freight base [8].  

Transport and economic balance (TEB) is a form of spatial input-output tables for 

planning and forecasting of transport connectivity and economic relations, expressing 

the ratio between the size of production and consumption of goods and the need for 

the volume of transport work for their import or export. 
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2 Research objectives 

The research target is the creation of methodological approach, mathematical tools 

and TEB’s design procedures based on the data of the official statistical observation 

of economics and transport sector in the Russian Federation. The incompleteness and 

inaccuracies of the source statistical data for building a model of demand for freight 

transport, as well as mismatch between groups of production output and cargos items 

on modes of transport were the challenges on the beginning phase of the research. 

The practical objective was to build a balance, describing the transportation of 

goods between all Russian regions over the past 10 years, as well as to forecast 

transport flows for the medium and long term. 

The TEB should provide: 

─ a strong correlation between the forecasts of the transportation volume and ex-

pected indicators of socio-economic development and trade; 

─ correlation with international strategies and forecasts for the development of re-

gional and world trade, energy and commodity markets; 

─ the usability of econometrics tools for forecasting the volumes of transportation 

and their directions in relation to indicators of socio-economic development; 

─ the applicability of integrated approach for solution of development problems re-

lated to different modes of transport, allocation of freight flows over the network 

and the rational modal split. 

2.1 Main Sources of Research 

The development of various models of transport and economic balance has been 

carried out for a long time worldwide (USA, Europe) during the past 25 years. For 

example, the Bureau of Transportation Statistics USA (BTS) provided the Commodity 

Flow Survey (CFS) on a regular basis since 1993 [13]. CFS is based on sample 

surveys of enterprises and contains information on interstate transportation in the U.S. 

by type of commodities. The main purpose of CFS is to give the government and 

business owners an overview of the commodity flows in the United States. On the 

CFS basis, the U.S. freight turnover is calculated, forecasted and monitored on regular 

basis under Freight Analysis Framework (FAF). 

Similar activity implemented in Europe is provided by the European Commission, 

for example, in framework of the ETIS - BASE project (European Transport Policy 

Information System) [14]. The ETIS objectives are the development of metrology of 

consolidation and verification of national transport statistics data of the EU member-

states and analytical support for decision-making process in transport planning in the 

EU. 

Another appropriate study was conducted in the framework of the SUST-RUS Pro-

ject with the participation of experts from the Russian economic school [26]. The 

study aims to identification of transport and economic links between the Russian fed-

eral districts. It establishes a convenient notation system which was implemented in 

the TEB framework for describing the basic equations of the interregional transport 
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and economic balance of the Russian Federation. The development of balance meth-

ods for modeling transport demand across the country is provided also in the studies 

of Dutch researchers [11, 12], where an efficient mathematical apparatus for transport 

and economic balance was developed. These scientific works have had a significant 

impact on the setting and pursuing objectives of the TEB study. 

3 The Structure of the Transport and Economic Balance of the 

Russian Federation 

The TEB describes the actual and forecast origin-destination freight flows be-

tween various regions of the Russian Federation by rail, road, inland waterway and 

maritime transport by types of commodities. 

The TEB structure is set by a multidimensional OD-matrix of interregional 

freight flows, where the rows and columns correspond to the regions of origin and 

destination, and at the intersection of the rows and columns there are the volumes of 

freight flows by modes of transport and types of commodities (Fig. 1). Another di-

mension of the matrix is time that shows the historical volumes and the origin-

destination information of cargo traffic from 2007 to 2017. A similar TEB matrix is 

being built for the forecast period 2019-2030. 

 
Fig. 1. Multidimensional matrixes of volumes and correspondence of freight 

traffic between regions by type of cargo and by modes of transport - a actual data and 

forecast for the period up to 2030. 
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Fig. 2. Freight traffic between regions by rail. All shipments, 2016. 

 
Fig. 3. Oil cargoes traffic by rail, 2016. 
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Fig. 4. Coal traffic by rail, 2016. 

 
Fig. 5. Grain cargoes and their density, 2016. 
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Fig. 6. Dry cargoes by inland water transport, 2016. 

 
Fig. 7. Total cargoes by inland water transport, 2016. 

The TEB matrices should satisfy the balance equations connecting the 

transport operations between regions and with the rest of the world across the border 

of the Russian Federation. The balance equations substantively reflect the balance of 

exports, imports, production, consumption, trade, import / export of goods between all 

regions, as well as the transport inside the regions. 

The basic balance equations of TEB include the following relations: 
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where:  

,i rX0  – shipment of goods (cargo) i  in region r ; 

,i rTR  – domestic transportation of goods (cargo) i  from region r ; 

,i rEX  – export of goods (cargo) i  from region r ; 

, , ,i k r rrEX  – matrix of export transportation of goods (cargo) i  from region r  

through the border of Russia, passing in the region rr , by mode of transport k ; 

, , ,i k r rrTR  – the matrix of domestic transport of goods by modes of transport, 

including intraregional transportation; 

,i rIM 
 – the matrix of import shipments of goods (cargo) i  by modes of 

transport to the region r  across the border, passing in the rr  region; 

, ,

MAR

i r rrEX  –multimodal transportation of goods (cargo) i  from region r  with 

transshipment to maritime transport in the region rr  by road, inland waterway and 

rail transport; 

, ,

IWW

i r rrEX  –multimodal transportation of goods (cargo) i  from the region with 

transshipment to inland water transport in the region by road and rail transport; 

, ,

RAIL MAR

i r rrEX 
 – transshipment of export goods (cargo) i , delivered from the 

region r  to the seaport located in the region rr  by rail; 

, ,

IWW MAR

i r rrEX 
 – transshipment of export goods (cargo) i , delivered from the 

region r  to the seaport located in the region rr  by inland water transport; 

, ,

TRUCK MAR

i r rrEX 
 – transshipment of export goods (cargo) i , delivered from the 

region r  to the seaport located in the rr  region, by road; 
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, ,

MAR

i r rrIM  –multimodal transportation of goods (cargo) i , arrived across the bor-

der of Russia to the region by maritime transport, for transshipment to other modes of 

transport and further transportation to regions of destination rr ; 

, ,

IWW

i r rrIM  –multimodal transportation of goods (cargo) i , arrived via the Russian 

border in the region by inland water transport for transshipment to other modes of 

transport and further transportation to the regions of destination rr ; 

, ,

MAR RAIL

i r rrIM 
 –multimodal transportation of goods (cargo) i , arrived across the 

border of Russia to the region by maritime transport for transshipment to rail transport 

and further transportation to the regions of destination rr ; 

, ,

MAR TRUCK

i r rrIM 
 –multimodal transportation of goods (cargo) i , arrived across 

the border of Russia to the region by maritime transport for transshipment into road 

transport and further transportation to the regions of destination rr ; 

, ,

MAR IWW

i r rrIM 
 –multimodal transportation of goods (cargo) i , arrived across the 

border of Russia to the region by maritime transport for transshipment to inland wa-

terway and further transportation to the regions of destination rr ; 

, ,

IWW RAIL

i r rrIM 
 –multimodal transportation of goods (cargo) i , arrived via the 

Russian border in the region by inland water transport for transshipment to rail 

transport and further transportation to the regions of destination rr ; 

, ,

IWW TRUCK

i r rrIM 
 –multimodal transportation of goods (cargo) i , arrived via the 

Russian border to the region by inland water transport for transshipment to road 

transport and further transportation to the regions of destination rr . 

, ,

RAIL

i r rrTR  –  transshipment of goods (cargo) i , within the region r  from road to 

rail and from rail to road. 

Equation (1) describes the statement that all produced goods must be trans-

ported within the region, or to other regions, or for export. Equations (2), (3) and (4) 

fix the geographical splitting of exports, imports and domestic goods flows, respec-

tively. Equation (5) is the basic transport balance equation related to the multimodal 

transport. Equations (6) and (7) determine the procedure for estimating combined 

export traffic on the maritime and inland water transport, respectively. Equations (8) 

and (9) determine the procedure for estimating multimodal import traffic involving 

maritime and inland water transport, respectively.  

4 Construction of the Transport and Economic Balance 

The source data for TEB construction is the statistical data of Rosstat on the vol-

umes of shipped products of mining and manufacturing industries, trade, construction 

industry, agriculture, export and import statistics including data from the Federal Cus-

toms Service of Russia (FCS of Russia), economic statistics of the fuel and energy 

complex, as well as transport statistics, including data from Russian Railways, statis-

tics on maritime and inland water transport, road transport. 

Industry-specific sources of information are used to construct the TEB matrix of 

products shipment and origin-destination transportation matrix for the regions of the 
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country. The Rosstat forms are used to compile shipping data, the Russian Railways 

corporate data warehouse (shipment archive), the maritime transport data of the M-3 

and MP-2 forms, the inland water transport - data forms 11-W and 15 W. To deter-

mine the foreign trade transportation by road, the data of the Federal Customs Service 

of Russia is used; internal transportation by road is estimated on the basis of the data 

from the forms 1-export, П-1, 21-CX and the above-mentioned statistics by the modes 

of transport. 

All the initial information is structured and converted to a harmonized cargo no-

menclature of the TEB ensuring the comparability and compatibility of all elements 

of the source data with each other. 

The TEB harmonized cargo nomenclature includes the following 44 types of car-

go: 

 1  construction materials 

 11   sand, gravel and stone 

 12   cement 

 13   construction Materials (bricks, blocks, glass and other except wood mate-

rials) 

 14   firelcays and heat resistant materials 

 2  coal, coke, peat and shale 

 21   coal 

 22   coke 

 23   peat and shale 

 3  oil cargo 

 31   crude oil 

 32   light petroleum products (gasoline, diesel fuel, kerosene, etc.) 

 33   heavy petroleum products (mazut, etc.) 

 34   compressed or liquefied gas 

 4  ore 

 41   ferrous metal ore 

 42   non-ferrous metal ore and other ore 

 5  ferrous material 

 51   rolled stock of ferrous metals 

 52   steel pipes 

 53   other ferrous metals 

 6  fertilizers 

 61   mineral and chemical fertilizers 

 62   raw mineral and chemical fertilizers (ore) 

 63   organic fertilizers 

 7  timber cargo 

 71   roundwood (round logs) 

 72   wood process products 

 8  grain and grind products 

 81   grain 

 82   grinding products 



11 

 9  other cargo 

 91   chemicals and soda 

 92   non-ferrous metals and products from them 

 93   fluxes 

 94   hardware and metal construction materials 

 95   cellulose 

 96   cardboard, paper, printing products 

 97   agricultural products 

 98   compound feedstuff 

 99   food and drink products (except for mixed fodder) 

 9А  sugar 

 9B  scrap metal, other recyclables, waste 

 9B1  ferrous scrap 

 9B2  non-ferrous scrap 

 9B3  recyclables, waste, garbage 

 9C  textiles, garment production 

 9D  leather, leather goods and shoes 

 9E   rubber products 

 9F   other non-metal products not included in other groups 

 9G  hardware, machinery and equipment 

 9H  vehicles 

 9I   electrical equipment, electronic and optical equipment 

 9J   other goods not included in other groups 

 

Exports and imports of goods (products) for regions of Russia are estimated on the 

basis of harmonized industrial statistics and foreign economic statistics. The volume 

of cargo load in the regions is estimated on the basis of production data. Interregional 

origin-destination transportation matrix for the regions and intraregional volumes of 

transportation are generated on the basis of transport statistics. 

The balance is constructed for all regions of Russia. The calculations are based on 

the existing practice of statistical accounting in Russia without expensive additional 

surveys. The sequence of TEB formation is determined by the peculiarities of statisti-

cal accounting, the completeness and accuracy of the available source data on produc-

tion, product shipment, trade and transportation of goods. 

 

It should be mentioned that in Russia there is a well-established statistical account-

ing of production and interregional trade, as well as transport by modes of transport, 

but the quality of individual indicators is quite different. At the same time, in each 

industry and on each mode of transport, statistical recording implies its historically 

established range of goods (cargo) and its own level of spatial detail of statistical data. 

Undoubtedly, the statistics of rail transportation is the best in Russia, it is known 

for the detailed cargo nomenclature and accounting origin-destination information 

detailed to the level of stations. These statistics are reliable and easily aggregated at 

the regional level into TEB harmonized cargo nomenclature. It is important that rail-
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way transport provides the vast majority of all cargo turnover in Russia (excluding 

pipeline transportation). 

According to Rosstat, in 2016 the freight turnover of railway transport was 10 

times higher than that of road transport, 36 times the domestic water transport and 54 

times the cargo turnover performed by Russian enterprises of maritime transport (ex-

cluding foreign). The only drawback of the railway statistics is the lack of information 

on the transshipment of goods from the railway to the road and back. This deficiency 

is compensated partially by the fact that it is known which enterprises have direct 

access to the public and nonpublic railways. 

The statistics of interport maritime transportation is a little bit less convenient, but 

still reliable. It is carried out on the basis of consignment notes and therefore is rea-

sonably accurate, easily regionalized, but due to the narrow range of goods, it can be 

reflected without loss only to the abbreviated TEB harmonized cargo nomenclature. 

When described in the expanded nomenclature, there are losses in the quali-ty of in-

formation, fortunately it has been empirically revealed that they are small. The ad-

vantage is the fact that the statistical accounting of cargo handling from the maritime 

to other modes of transport and back is adjusted. 

Reliable is the statistics of production and shipment of large and medium-sized en-

terprises. The quality of statistics on small enterprises is not so good, but the contribu-

tion of small enterprises to the overall cargo shipment of Russia is small, and the 

methodology for its assessment is stable enough to consider this information condi-

tionally reliable. Regardless of the number of enterprises covered by Rosstat surveys, 

the statistics of production and shipment of enterprises are easily region-alized and 

aggregated into the TEB nomenclature without loss. 

The statistics of interregional trade in industrial and food products, raw materials 

and main types of agricultural products is convenient for the purposes of TEB. These 

statistics are also well regionalized and aggregated into the TEB without loss. Unfor-

tunately, it covers only large and medium-sized enterprises and is not always accurate 

from a transport point of view. The reason is that the records are kept at the location 

of the buyer and seller of products, which, under Russian conditions, does not always 

reflect the actual location of the sender and receiver of the goods. A positive point is 

that the statistics of trade in the most important for Russia fuel and energy resources 

and fuel, maintained by Rosstat, is reliably and significantly more closely duplicated 

by the subordinate organizations of the Ministry of Energy of Russia. 

The statistics of inland water transport is much less convenient for the purpose of 

forming the TEB. The advantage of this statistics is that it represents the OD-matrix 

of interregional transport by inland water transport. But this statistic has a number of 

significant drawbacks. First, it relies solely on the declarations of transportation by 

professional market participants, that is, organizations that declare inland water 

transport as the main activity. Meanwhile, significant volumes of transportation of 

timber and petroleum products are carried out by branches of organizations that have 

a main type of activity that differs from inland water transport. This gives them the 

opportunity not to be covered by statistical observation. The second drawback is the 

extremely narrow range of goods, which is recorded. Until 2017, statistics on interre-

gional inland water transport was carried out for only 4 types of cargo. Since 2017, it 
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is conducted on 10 types of cargo. This gives some inaccuracies in converting to TEB 

cargo nomenclature. Nevertheless, the advantage is that there is a statistics of trans-

shipment of goods to other modes of transport and back for inland water transport. 

  The statistics of road transport is the worst in all senses. Until 2017, it did not in-

clude division by type of cargo. There is no assessment by Rosstat of the volumes of 

interregional transportation by road. There is only an estimate of the total volume of 

transportation by industry in the regions, but it also causes some confidence only in 

large and medium-sized enterprises. The situation is complicated by the fact that 

transportation by motor vehicles performed by small and micro enterprises, as well as 

individual entrepreneurs in the Russian context cannot be neglected, since their share 

in the road transport market is greater than that of large and medium-sized enterprises. 

 

 

 

 

Thus, the statistical accounting of production, shipment, trade and transportation in 

Russia determines the specific sequence of TEB calculation. 

First of all, when processing initial information, it is necessary to take into account 

that all sections of statistics may contain errors and inaccuracies. In addition, from 

year to year, the statistical accounting system in Russia is changing, new accounting 

rules, codes and indicators are introduced, which require special processing before 

performing the TEB calculations. 

When converting input forms of statistical accounting to a form suitable for ma-

chine processing, the TEB operator eliminates obvious errors associated, for example, 

with the dimension of quantities, units of measurement, incorrect representation of 

numerical values, etc. Next, an analysis of changes in the regulatory and reference 

information of statistical accounting is carried out, if the statistical monitoring bodies 

enacted the changes last year. In order to take these changes into account, a special 

mechanism is provided to ensure the unification of the original statistical data and 

bring them to a universal internal form for presenting information on the production 

and transportation of cargo-intensive products. This mechanism is implemented using 

the tables of keys for conversion information from the source form to universal har-

monized cargo nomenclature used in TEB. Conversion keys provide mapping of the 

initial information on cargo loading volume and cargo transportation to the internal 

TEB tables using a harmonized cargo nomenclature. When changing the original 

forms of statistical accounting, the operator configures the tables of conversion keys, 

which provide the ability to automatically download and process the initial statistical 

information for performing the TEB calculations. 

Logical control of the initial statistical information is performed while preparing 

for the calculations. For example, the sums of various quantities in the regions are 

compared with similar values for Russia as a whole, as well as each other of identical 

data from different statistical forms are compared also. In case of discrepancy of these 

data, the operator clarifies the values of the original statistical information with the 

organization, which is the source of information. The calculation of TEB is performed 

as follows. First, on the basis of economic statistics, the cargo loading volume of in-
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dustry, agriculture, trade, and also the recycling industry is calculated. Then, accord-

ing to transport statistics, using the balance equations of the TEB (1) - (9), an estimate 

of the interregional transportation by rail, maritime and inland water transport is com-

piled. 

 The total volume of interregional transportation by road, including intraregional 

transportation (for itself), is estimated initially as the difference in the cargo loading 

volume (production output) and transportation by other modes of transport. Then for 

each interregional correspondence for each type of cargo from the difference in the 

known volumes of interregional trade and volumes of interregional transportation by 

rail, inland water and maritime transport, the volume of interregional transportation 

by motor transport is estimated. Other road transportation is considered as intrare-

gional transportation (for itself). Multimodal transportation by rail, inland waterway 

and road transport is estimated using the statistical proportions of export of products 

produced by one or another type of transport, as well as balance equations of the TEB.  

From the standpoint of the freight turnover of motor vehicles, the OD-matrix of in-

terregional motor transportation obtained in this way can be considered a conservative 

estimate. This OD-matrix is refined using actual data on the intensity of the move-

ment of vehicles on highways. The refining is performed by solving the optimization 

problem of minimizing the discrepancy of the estimated intensity of traffic and actual 

data on the intensity of movement of vehicles. The estimation of interregional origin-

destination flows by road transport is specified to an upper value by reassigning a part 

of transportation previously assigned to intraregional carriages to interregional trans-

portation. 

 

The resultant TEB is represented by spatial input-output tables. It aggregates the 

actual and forecast origin-destination flows of freight traffic (OD-matrix) between the 

regions of the Russian Federation by all modes of transport by types of commodities 

described in terms of harmonized cargo nomenclature. This matrix accurately reflects 

the structure of interregional transportation by rail, inland water and maritime 

transport and successfully reflects the structure of interregional transportation by road. 

At least, the traffic estimation of road transport is consistent with the volume of ship-

ments in Russia, transportation by other modes of transport and data from the traffic 

metering points on the roads. This means that the TEB is fairly accurate in general. 

At the final stage of TEB calculation the results are checked and verified. The dis-

crepancies of the balance are identified taking into account the balance equations of 

TEB (1) - (9). The obtained estimates of cargo transportation by types of commodities 

are compared with similar data from previous years. When large discrepancies and 

deviations are detected the input data is checked against the original data, the infor-

mation processing errors are detected and the data is refined with provider. After the 

elimination of errors the transition to recalculation of the refined TEB is done. 

The consolidated balance describes the departure and arrival of goods in the re-

gions of Russia. The shipment balance reflects the shipment from some region to 

other regions of Russia and for export, and the arrival balance  describes the arrival of 

goods in the region from other regions of Russia and by import. A consolidated spa-

tial input-output table of domestic transportation of goods for the region by modes of 
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transport, as well as a table of transportations from the region in export and import by 

modes of transport is built. 

The results are implemented in the Information and Analytical System for 

Transport Regulation of the Ministry of Transport of the Russian Federation. The 

constructed transport and economic balance describes the actual and forecast volumes 

and origin-destination information of 97% of freight traffic between all the regions of 

the Russian Federation. The discrepancies in the initial data caused by the incom-

pleteness and inaccuracy of the original statistics were corrected when constructing 

the balance. The criterion for eliminating discrepancies is the convergence of balance 

equations between regions, as well as for export and import. 

The interregional discrepancy averages 3-5%, that is, the balance has an accuracy 

of 95%. Discrepancies are caused by inaccuracy and incompleteness of official statis-

tical information and differences in accounting technology for various statistical 

forms, as well as small errors in converting data to unified cargo (product) accounting 

units used in TEB. 

The forecast of cargo load and interregional freight flows of TEB covers the period 

up to 2030. The forecast model uses economic parameters and scenario conditions of 

the Ministry of Economic Development of Russia, as well as regional economic de-

velopment scenarios. 

 

 

Fig. 8. Forecasting model in the transport and economic balance. 

The software forecast model takes into account changes in technological and 

transport connectivity of main cargo generating industries, reflecting the technologi-

cal links of these industries with resource suppliers and consumers of their products. 
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At the same time, the forecast model uses the direct cost matrix of the symmetrical 

input-output table (inter-sectoral balance) for Russia as a whole. 

 

5 The Application of the Transport and Economic Balance 

Actual and forecast TEB describing spatial input-output tables of transporta-

tion demand between territories of the country as well as export and import by types 

of commodities and means of transport provides a large amount of important infor-

mation for transport planning. 

TEB forecast together with current transport infrastructure data provides an as-

sessment of imbalances in the use of various types of cargo transport, identification of 

cargo-intensive transport directions, determination of measures for switching traffic 

flows to the most profitable for society types of transport and development of the 

transport infrastructure capacity. For example, in planning of international transport 

corridors development (ITCs) for these purposes, along with TEB, an electronic pass-

port ITC (EP ITC) can be used [2].  

The TEB provides the basis for calculation and justification of the predicted 

loads on the infrastructure taking into account various options for its reconstruction 

and development. It will help to optimize distribution of the predicted flows through 

the network taking into account future characteristics of throughput, speeds and sta-

bility (predictability) of cargo delivery time, loading of network elements and bottle-

necks. The most effective projects will be ranked and prioritized on this basis. Freight 

flows optimization criterion include price, time, reliability and safety of transporta-

tion, impact on the environment, taking into account capacity constraints. At the same 

time, the variation of tariffs makes it possible to evaluate various options for the redis-

tribution of flows along the transport network. 

Transport planning for certain territories and routes could use the following 

steps: analysis of the cargo load and traffic flows, search for imbalances, formation of 

project activities for specific territories and routes, calculation of key performance 

indicators for each solution, calculation costs and effects, including multiplicative 

effects in the economy, the selection of the most effective solutions via "cost-benefit 

analysis". Calculations can take into account various economy scenarios, different 

transport demand scenarios and types of commodities.  
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