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Abstract 
This study presents a comprehensive analysis of methodological contradictions identified in the process of modelling the gross output of freight 

transport services in international communication. Two mutually exclusive assumptions have been established that create a conceptual gap 
in the system of equations and undermine the logical integrity of the model. These contradictions arise from the conflation of gross output and value-
added concepts, the omission of domestic consumption of transport services, the disregard of price differentials between embedded and direct transport 
services, and the absence of the transit component in the baseline model specification. In this regard, a three-stage methodology for resolving 
the identified contradictions is developed: the first stage involves the decomposition of gross output into four structural components (direct export, 
embedded services, transit, and import-related services); the second stage establishes balance relationships between gross output and net export 
of transport services; the third stage introduces corrective coefficients for export orientation and intermediate consumption. An alternative model 
is proposed based on a three-scenario decomposition of the value-added creation mechanism in the transport sector: a direct export growth scenario, 
a transit development scenario, and an import substitution scenario in transport activities. The production function of the transport sector is specified 
in the Cobb – Douglas form, incorporating capital, labour, investment, and total factor productivity. The empirical illustration encompasses a complete 
cycle of numerical calculations with economic interpretation of structural shock and adaptation dynamics of the transport sector. The balance identity 
of the model is verified on conditional data of the transport sector of the Republic of Belarus. The developed methodology serves as a foundation for in-
depth analysis of the transport sector, substantiation of managerial decisions in transport and foreign trade policy, and medium-term forecasting 
with in the EAEU. The novelty of the study lies in forming a consistent system of structural equations that eliminates logical incompatibilities of previous 
formulations and ensures unambiguous identifiability of model parameters. 
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МЕТОДОЛОГИЯ МОДЕЛИРОВАНИЯ ВАЛОВОГО ВЫПУСКА ГРУЗОВЫХ ПЕРЕВОЗОК В МЕЖДУНАРОДНОМ СООБЩЕНИИ 
 

Д. Н. Месник 
Реферат 
Настоящее исследование представляет собой комплексный анализ методологических противоречий, выявленных в процессе 

моделирования валового выпуска грузовых перевозок в международном сообщении. Установлено наличие двух взаимоисключающих 
допущений, создающих концептуальный разрыв в системе уравнений и подрывающих логическую целостность модели. Данные противоречия 
возникают вследствие смешения концепций валового выпуска и добавленной стоимости, игнорирования внутреннего потребления 
транспортных услуг, не учета ценовых различий между встроенными и прямыми транспортными услугами, а также отсутствия транзитной 
компоненты в базовой спецификации модели. В этой связи разработана трехэтапная методология устранения выявленных противоречий: 
первый этап – декомпозиция валового выпуска на четыре структурных компонента (прямой экспорт, встроенные услуги, транзит, услуги 
по импорту); второй этап – установление балансовых соотношений между валовым выпуском и чистым экспортом транспортных услуг; третий 
этап – введение корректирующих коэффициентов экспортной ориентации и промежуточного потребления. Предложена альтернативная 
модель, основанная на трехсценарной декомпозиции механизма созидания добавленной стоимости транспортного сектора: сценарий роста 
прямого экспорта, сценарий развития транзита и сценарий импортозамещения в транспортной деятельности. Производственная функция 
транспортного сектора специфицирована в форме Кобба – Дугласа с включением капитала, труда, инвестиций и совокупной факторной 
производительности. Эмпирическая иллюстрация включает полный цикл численных расчетов с экономической интерпретацией структурных 
шоков и динамики адаптации транспортного сектора. Балансовое тождество модели верифицировано на условных данных транспортного 
сектора Республики Беларусь. Разработанная методология является основой для углубленного анализа транспортного сектора, обоснования 
управленческих решений в области транспортной и внешнеторговой политики, построения среднесрочных прогнозов в рамках ЕАЭС. Новизна 
исследования состоит в формировании согласованной системы структурных уравнений, устраняющих логические несовместимости 
предшествующих формулировок и обеспечивающей однозначную идентифицируемость параметров модели. 

 
Ключевые слова: валовой выпуск транспортных услуг, чистый экспорт, методологические противоречия, балансовые соотношения, 

производственная функция, модель Кобба – Дугласа, совокупная факторная производительность, структурные шоки, транзитная экономика, ЕАЭС. 
 

 
Introduction  
Modelling the gross output of transport services in international traffic 

represents one of the most complex challenges in modern economic theory, 
situated at the intersection of international trade theory, national accounting, 
and sectoral economics [1, 8, 14]. This problem is particularly acute 
in the context of small open economies with a high share of transit transpor-
tation, where the transport sector accounts for a significant portion of net 
export of services [11, 21]. For the Republic of Belarus – a country 
with pronounced transit potential – the share of transport services in total 
export of services has historically exceeded 40 %, underscoring 
the strategic importance of accurate modelling of this sector [5, 11].  

The existence of two mutually exclusive statements in the system 
of equations, identified during preliminary research, does not consti-
tute a trivial methodological error but represents a fundamental prob-
lem affecting the conceptual foundations of the model [1]. 
The contradiction reflects the incompleteness of the theoretical 
framework and has necessitated further investigation and revision 
of the methodological apparatus. Similar problems of methodological 
incompleteness in transport system modelling have been noted by 
a number of researchers [2, 3, 12]; however, no systematic solution 
applicable to the foreign trade component of the transport sector has 
previously been proposed.  
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Analysis of the presented systems of equations has established two 
mutually exclusive statements that function as assumptions (constraints) 
of the model [1, 13]. The first states that the gross output of freight trans-
portation in international traffic is represented as the sum of the value 
of transport services embedded in the cost of export-oriented goods. 
The second states that this sum balances with net export (𝑋𝑛); however, 
net export is self-evidently not identical to the gross output of freight 
transportation in international traffic [15, 19].  

The logical incompatibility of these statements is evident: the use of an 
approximate equality operator alongside a simultaneous assertion of inequality 
creates methodological ambiguity [4, 16, 17]. The degree of criticality 
of the identified contradiction is assessed as high on the following grounds: 
first, mutually exclusive assumptions undermine the logical integrity 
of the model and render unambiguous interpretation of results impossible; 
second, in the presence of contradictory assumptions, empirical testing 
of the model becomes meaningless; third, using a model with internal contra-
dictions to substantiate managerial decisions may lead to systematic errors in 
transport and foreign trade policy [6, 7, 9, 18].  

The violation of the identifiability principle for structural equations 
precludes the possibility of obtaining consistent parameter estimates [16, 
17]. Consequently, resolving this contradiction is a priority task, without 
which further use of the model is inadmissible from the standpoint 
of scientific accuracy and rigour. This article proposes an original meth-
odology for addressing this task, tested on data from the transport sector 
of the Republic of Belarus [2, 5, 11].  

 
Research Methodology  
The theoretical and methodological foundation of the study comprises the 

provisions of the System of National Accounts (SNA 2008) [13], the theory 
of production functions [8, 9], the Leontief input-output balance methodology, 
and contemporary approaches to transport sector modelling in a small open 
economy [3, 12, 20]. The information base is formed by data from the National 
Statistical Committee of the Republic of Belarus [5, 11], the National Bank 
of the Republic of Belarus [6, 7], the Eurasian Economic Commission [18], 
and the International Monetary Fund [19].  

The eliminate the identified contradictions, it is necessary to identify 
their sources. The analysis reveals the following causes of incompatible 
statements: conflation of gross output and value-added concepts – gross 
output includes intermediate consumption [13], whereas net export 
in the SNA is recorded at value added; omission of domestic consump-
tion of transport services; disregard of price differentials between embed-
ded and direct transport services; absence of the transit component, 

which forms a significant share of gross output of transport services 
in transit states [11, 21].  

In this regard, a three-stage strategy for eliminating the identified 
methodological contradictions is proposed, which ensures the transition 
from partial to full specification of the model of gross output of transport 
services in international traffic. This approach is consistent with 
the principles of constructing consistent econometric systems [16, 17] 
and with the requirements for identifiability of structural models [4, 15].  

 
Stage 1. Decomposition of Gross Output of Transport Services  
The gross output of the transport sector in the reporting period 

(𝐵гртранс) is an indicator of the productive capacity of the transport 

sector, reflecting the total volume of production activity without de-
ducting intermediate costs. The gross output of transport services in 
international traffic should be represented as the sum of four compo-
nents [3, 13]:  

𝐵гртранс = 𝑇𝐶пр экс + 𝑇𝐶гр + 𝑇𝐶транзит + 𝑇𝐶импорт ,           (1) 

where 𝐵гртранс  – gross output of transport services; 𝑇𝐶пр экс – direct 

transport services for export (sold separately); 𝑇𝐶гр – embedded (indi-

rect) transport services included in the value of exported goods from 
other sectors; 𝑇𝐶транзит – transit transportation of goods of third coun-

tries; 𝑇𝐶импорт – transport services related to import. This decomposition 

conforms to the methodological principles of SNA 2008 and allows 
the conceptual incompleteness of the baseline specification to be elimi-
nated [13, 19].  

 
Stage 2. Establishing the Relationship with Net Export 
Net export of transport services is defined as the difference between 

export and import of transport services, showing the foreign trade balance 
of the sector [13, 19]  

𝑋𝑛 транс = 𝐸𝑋транс − 𝐼𝑀транс ,                                   (2)  

where the export of transport services includes direct export, embedded 
export, and the transit component 

𝐸𝑋транс = 𝑇𝐶пр экс + 𝑇𝐶гр + 𝑇𝐶транзит .                     (3) 

And the import of transport services determines payments to foreign 
carriers 

𝐼𝑀транс = 𝑇𝐶импорт .                                              (4)  

The net export (𝑋𝑛 транс(𝑡)) of transport services in the reporting pe-

riod (𝑡) is calculated as 

𝑋𝑛 транс(𝑡) = (𝑇𝐶пр экс(𝑡) + 𝑇𝐶гр(𝑡) + 𝑇𝐶транзит(𝑡)) − 𝑇𝐶импорт(𝑡) .                                                  (5) 

If 𝑋𝑛 транс(𝑡) > 0, a positive balance is observed – the country 

is a net exporter of transport services; if 𝑋𝑛 транс(𝑡) < 0 – it is 

a net importer; 𝑋𝑛 транс(𝑡) = 0 indicates a balance of export and import 

[5, 19]. Net export is an indicator of the international competitiveness 
of the transport sector and its contribution to the country’s balance 
of payments [18, 19].  

For the Republic of Belarus, which has traditionally been a net ex-
porter of transport services, this indicator is of particular significance: 
transit revenues (primarily from pipeline and railway transport) account 
for a substantial share of services exports [5, 11, 21]. 

 
Stage 3. Introduction of Corrective Coefficients 
To establish a precise relationship between gross output and net ex-

port, corrective coefficients are introduced [4, 16]  

𝑋𝑛 тр = 𝛼 × 𝐵гртранс − 𝛽 × 𝐼𝑛𝐶транс ,                              (6) 

where 𝛼 – export orientation coefficient of transport services (0 < 𝛼 ≤ 1); 
𝛽 – intermediate consumption coefficient; 𝐼𝑛𝐶транс – intermediate con-

sumption of transport services, representing the value of goods and ser-
vices consumed in the process of producing transport services during 
the reporting period: expenditures on fuel and energy, materials and 
spare parts, services of other sectors, rent, communications and tele-
communications [3, 13]. 

Taking into account the proposed methodology, the system 
of equations takes the following form (1) production equation 

𝐵гртранс(𝑡) =  𝐹(𝐾(𝑡), 𝐿(𝑡), 𝐼(𝑡), 𝑇𝐹𝑃(𝑡)); (2) distribution equation 

𝐵гртранс(𝑡) = 𝑉𝐴транс(𝑡) + 𝐼𝑛𝐶транс(𝑡); (3) equation linking to for-

eign trade 𝑉𝐴транс(𝑡) = 𝑋𝑛 транс(𝑡) + 𝐷транс(𝑡); (4) net export equa-

tion 𝑋𝑛 транс(𝑡) = (𝑇𝐶пр экс(𝑡) + 𝑇𝐶гр(𝑡) + 𝑇𝐶транзит(𝑡)) −

− 𝑇𝐶импорт(𝑡); (5) balance identity 𝐵гртранс(𝑡) = 𝐼𝑛𝐶транс(𝑡) +

+ 𝑋𝑛 транс(𝑡) + 𝐷транс(𝑡),  

where 𝐷транс(𝑡) – domestic final use of transport services in period (𝑡). 

Thus, the logical incompatibility is eliminated: the new formulation 
contains a precise mathematical relationship without ambiguity 
[8, 16, 17].  

 
Research Results  
The proposed system of equations constitutes a consistent model 

of the transport sector integrating production and foreign trade aspects. 
The modification of the first assumption ensures comprehensive cover-
age of all types of transport activity: direct transport services 
(𝑇𝐶пр экс(𝑡)); embedded (indirect) transport services (𝑇𝐶гр(𝑡)); 

the transit component (𝑇𝐶импорт(𝑡)); services for import handling (part 

of 𝐼𝑛𝐶транс(𝑡) and 𝐷транс(𝑡)) [3, 13, 21].  

The replacement of the second assumption with a precise relationship 
entails: instead of the claim that components “balance”, a precise mathe-
matical relationship is established 𝑋𝑛 транс(𝑡) = 𝐵гртранс(𝑡) −

− 𝐼𝑛𝐶транс(𝑡) − 𝐷транс(𝑡). This equation unambiguously links net 

export to gross output through intermediate consumption and domestic 
use, consistent with SNA 2008 standards [15, 13, 19]. 
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The production function of the transport sector is specified 
in the Cobb-Douglas form [2, 8, 9] 

𝐵гртранс(𝑡) = 𝐴 × 𝑇𝐹𝑃(𝑡) × 𝐾𝛼(𝑡) × 𝐿𝛽(𝑡) × 𝐼𝛾(𝑡),     (7) 

where 𝛼, 𝛽, 𝛾 – elasticity coefficients with respect to the respective pro-
duction factors; 𝐴 – scale (calibration) multiplier; 𝑇𝐹𝑃(𝑡) – total factor 
productivity index. According to research by Grechishkina E. A. and Va-
silchenko A. O. [20], the arithmetic mean value of TFP for the economy 
of the Republic of Belarus over the period 2010-2023 amounts to 2,2485 
ranging from 2,05 (2021) to 2,55 (2023), reflecting successful adaptation 
to changing operating conditions and intensification of trade cooperation 
within the EAEU [18, 20]. 

The practical application envisages three scenarios for interpreting 
the revised assumptions. The first scenario is growth in direct export 
of transport services: an increase in 𝑇𝐶пр экс(𝑡) with other components 

unchanged leads to growth in 𝑋𝑛 транс(𝑡) with constant 𝐵гртранс(𝑡). 

The second scenario is transit development (𝑇𝐶транзит(𝑡)): transit con-

stitutes pure export creates a multiplier effect through intermediate de-
mand (fuel, services, etc.), and may require infrastructure investments 
[11, 18, 21]. The third scenario is import substitution in transport activities: 
replacing foreign carriers with national ones increases 𝑋𝑛 транс(𝑡) even 

at unchanged export volumes and raises the utilization of the domestic 
transport sector [5, 11].  

 
Components of the Production Function of the Transport Sector 
Capital 𝐾(𝑡) represents the value of fixed assets of the transport 

sector and encompasses: transport vehicles (automobiles, rolling stock, 
vessels, aircraft); transport infrastructure (roads, bridges, railway tracks, 
ports, airports, terminals); buildings and structures, equipment and ma-
chinery. Capital dynamics follow the formula 

𝐾(𝑡 + 1) = 𝐾(𝑡) + (𝑡) − 𝛿 × 𝐾(𝑡) ,                               (8)  

where 𝛿 – depreciation (retirement) rate of capital; 𝐼(𝑡) – investment 
in period 𝑡  [3, 13].  

Labour (𝐿(𝑡)) represents the quantity of labour resources employed 
in the transport sector during the period, encompassing all employed 
persons: drivers and train operators; pilots, dispatchers, technical, and 
administrative-managerial personnel. Units of measurement include: 
number of employees (persons); man-hours, full-time equivalent (FTE). 
Labour as a factor of production represents the human resource 
of production, whose change in quantity or quality directly affects 
the production capacity of the transport sector [3, 13].  

Investment 𝐼(𝑡) is represented by capital expenditures 
for the development of the transport sector during the period, directed 
towards the acquisition, creation, or modernization of fixed assets, and 
encompasses the following areas: acquisition of new transport vehicles; 
construction and modernization of infrastructure; procurement 
of equipment and machinery; implementation of information systems; 
research and development in the field of transport. 

Total Factor Productivity (𝑇𝐹𝑃(𝑡)) is an indicator of technological 
production efficiency, measuring the contribution of technological pro-
gress, innovation, organizational improvements, and other intangible 
factors [8, 10]. It is calculated as the Solow residual [8] 

𝑇𝐹𝑃(𝑡) =
𝐵гртранс(𝑡)

𝐹(𝐾(𝑡),𝐿(𝑡),𝐼(𝑡))
  ,                                        (9) 

where 𝐹(𝐾(𝑡), 𝐿(𝑡), 𝐼(𝑡)) – the production function excluding techno-

logical progress. 
This indicator is subject to the influence: of technological innovations, 

organizational improvements, workforce upskilling, improvements in the 
institutional environment, network effects, digitalization and process au-
tomation [2, 20]. 

 
Components of Transport Services Export 
Direct export of transport services (𝑇𝐶пр экс(𝑡)) represents transport 

services rendered directly to foreign residents by national carriers: inter-
national freight transportation on order of foreign companies; charter of 
transport vehicles by foreign customers; port and airport services 
for foreign carriers; forwarding services for foreign clients. These data are 
recorded under the item “Transport Services” in the “Services” section 
of the current account of the balance of payments [18, 19].  

Embedded (indirect) export of transport services (𝑇𝐶гр(𝑡)) – 

transport services included in the value of exported goods of other eco-
nomic sectors. It is calculated through coefficients of direct and total ex-
penditures from input-output tables  

𝑇𝐶гр = ∑ 𝑎транс𝑗𝑗≠транс × 𝐸𝑋𝑗,                               (10) 

where 𝑎транс𝑗 – coefficient of direct expenditures of transport services 

of economic activity type 𝑗; 𝐸𝑋𝑗  – export of economic activity type 𝑗.  

Embedded (indirect) export shows the indirect contribution 
of the transport sector to the country’s sector through servicing other 
exporters [3, 13].  

Transit transport services (𝑇𝐶транзит(𝑡)) – services 

for the transportation of goods and passengers through the country’s 
territory without their domestic consumption. Transit does not increase 
the domestic GDP of producing economic activity types and is entirely 
attributed to the export of transport services. For the Republic of Belarus, 
significant examples include: transit of natural gas from the Russian Fed-
eration to EU countries through Belarusian territory; rail transit 
of containers from China to EU countries; transit of oil and petroleum 
products through pipeline systems [5, 11, 18]. 

The Cobb-Douglas production function (equation 1) for the transport 
sector takes the form [2, 10] 

𝐵гртранс(𝑡) = 𝐴транс × 𝑇𝐹𝑃транс(𝑡) × 𝐾транс
0,45(𝑡) ×

× 𝐿транс
0,35(𝑡) × 𝐼транс

0,10(𝑡) 

The following data are given: 𝐾транс(𝑡) = 500 bln  conventional 

units; 𝐿транс(𝑡) = 1,2 mln people; 𝐼транс(𝑡) = 50 bln conventional 

units; 𝐼𝑛𝐶транс(𝑡) = 180 bln conventional units; 𝑇𝐹𝑃транс(𝑡) = 1,15; 

𝐴транс = 0,50; 𝑐 = 20; 𝛼транс = 0,45; 𝛽транс = 0,35; 𝛾транс = 0,90; 

𝑇𝐶пр экс(𝑡) = 45 bln conventional units; 𝑇𝐶гр(𝑡) = 28 bln 

conventional units; 𝑇𝐶транзит(𝑡) = 15 bln conventional units; 

𝑇𝐶импорт(𝑡) = 32 bln conventional units. Production function calculation 

𝐵гртранс(𝑡) = 0,50 × 1,15 × 5000,45 × 

× 1,20,35 × 500,10 = 14,92 . 

Multiplied by the scale coefficient 𝐵гртранс(𝑡) = 14,92 × 20 = 

= 298,40 bln conventional units [2, 10]. Gross Value Adde calculation 
(equation 2) 

𝑉𝐴транс(𝑡) = 𝐵гртранс(𝑡) − 𝐼𝑛𝐶транс(𝑡) = 298,40 − 180 =

= 118,40 bln conventional units. 

Net export calculation (equation 4) 

𝑋𝑛 транс(𝑡) = (𝑇𝐶пр экс(𝑡) + 𝑇𝐶гр(𝑡) + 𝑇𝐶транзит(𝑡)) − 

− 𝑇𝐶импорт(𝑡) = (45,00 + 28,00 + 15,00) − 32,00 = 56,00 bln 

conventional units. 

Domestic final use calculation (equation 3) 

𝐷транс(𝑡) = 𝑉𝐴транс(𝑡) − 𝑋𝑛 транс(𝑡) = 118,40 − 56,00 =

62,40 bln conventional units. 

Balance identity verification (equation 5) 

𝐵гртранс(𝑡) = 𝐼𝑛𝐶транс(𝑡) + 𝑋𝑛 транс(𝑡) + 𝐷транс(𝑡). 

298,40 bln conventional units = 180,00 + 56,00 + 
+ 62,40 = 298,40 bln conventional units. 

The balance converges; consequently, the model is consistent. 
This result confirms the correctness of the proposed methodology 
for eliminating the identified contradictions [4, 16, 17]. 

The dynamics of TFP in the transport sector of the Republic 
of Belarus serve as a leading indicator of technological shifts. The growth 
of the indicator from 2,05 to 2,55 over the period 2010–2023 reflects 
the successful adaptation of the economy to changed operating condi-
tions, the establishment of new supply chains, and the intensification 
of trade cooperation within the EAEU [5, 18, 20].  

 
Discussion of Results and Scientific Novelty 
The proposed three-stage methodology represents a new instrumen-

tal solution to the problem of correct modelling of the gross output 
of transport services in international traffic. Unlike previously  



Вестник Брестского государственного технического университета. 2026. № 2 (140) 

Экономика 

https://doi.org/10.36773/1818-1112-2026-140-2-149-153 152 

approaches [1, 3, 12], this methodology provides: complete decomposi-
tion of gross output with the identification of the transit component; strict 
balance identities that exclude logical incompatibility; a built-in verification 
mechanism through checking the balance identity; compatibility with 
the requirements of SNA 2008 [13] and the IMF balance of payments 
methodology [19].  

The scientific novelty of the study consists in the following. First, a system 
of structural equations is proposed for the first time in which logical contradic-
tions between statements about gross output and net export aggregates 
of transport services are eliminated. Second, a mechanism is developed 
for introducing corrective coefficients (export orientation and intermediate 
consumption), enabling formalization of the relationship between macroaggre-
gates while preserving the economic meaningfulness of the model. Third, 
the Cobb – Douglas production function is adapted for the transport sector 
of a small open transit economy, accounting for the specifics of the Belarusian 
institutional environment [2, 10, 20].  

Comparison with the international analogues shows that 
the application of production functions in the transport sector 
is widespread in global research practice [3, 12]. At the same time, 
the specifics of small transit economies with a high share of transport 
services exports in GDP remain insufficiently studied [19, 21]. 
The present study fills this gap by proposing a solution relevant for EAEU 
member states with similar transport sector characteristics [5, 18].  

Data requirements for the proposed new model include: from national ac-
counts compilations – gross output of the transport sector, intermediate con-
sumption, gross value added, gross fixed capital formulation; from the country’s 
balance of payments – export and import of transport services; from input-output 
tables – coefficients of direct expenditures of transport services; from transport 
sector statistical publications – value of fixed assets, number of employees vol-
ume of transit transportation [5, 13, 18, 19]. 

Methods for estimating model parameters include: ordinary least squares 
(OLS) for linear and non-linear forms; panel methods when regional data 
are available, and others. Total factor productivity is estimated using the index 
method (Divisia index, Tornqvist index), calculation of the Solow residual [8], 
stochastic frontier analysis (SFA), or data envelopment analysis (DEA) [10, 
16, 17]. The calculation of embedded export is preformed using matrices 
of direct and total expenditures from input-output tables based on the Leontief 
input-output balance model [3, 13].  

 
Conclusion  
The presented system of equations constitutes a consistent model 

of the transport sector integrating production and foreign trade aspects. 
The revised version of the model eliminates the logical contradictions 
of previous formulations be establishing precise mathematical relation-
ships between gross output, intermediate consumption, value added, net 
export, domestic use [13, 16, 19]. 

The functioning of the proposed model requires the fulfilment 
of a number of conditions: availability of data on all components of gross 
output of transport services in terms of direct export, embedded services, 
transit, and import; correct identification of the value of transport services 
embedded in the cost of exported products; comparability of the price 
base (FOB,CIF, ex-border), and the affiliation of data on all variables 
to the same reporting period [13, 19].  

The mechanism of value added growth in freight transportation 
in international traffic is sensitive to the growth rate of final and intermediate 
consumption of services by national carriers in the domestic market and 
less sensitive to changes in net taxes on products [4, 9, 16]. The product 
of the technical coefficient and the total factor productivity index character-
izes a relatively high baseline level of factor productivity of the Belarusian 
economy, achieved through significant public investment in fixed capital and 
the preservation of industrial potential [2, 20].  

The model serves as a foundation for in-depth analysis 
of the transport sector, development of forecasts for its advancement, 
substantiation of economic policy measures in transport and logistics 
in the context of EAEU development and Eurasian transport-logistics 
integration [11, 18, 21]. Further research envisages empirical verification 
of the model on real statistical data, expansion of the specification 
to account for the digitalization of the transport sector, and construction 
of forecast scenarios with a horizon to 2030 [5, 6, 7, 18].  
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