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The development of the consider-
able transport and logistics potential 
of the Kaliningrad region is ham-
pered by several factors. This prob-
lem, to which we will refer to as a 
transport deadlock effect, translates 
into the limited contribution of trans-
port to the regional economy. Partic-
ularly, it manifests itself at the level 
of regional gross value added, where 
the contribution of transport is much 
smaller than one might expect given 
the significant role the industry plays 
in the economy of the region. In this 
study, we examine major ways of in-
creasing the economic efficiency of 
the regional transport system from 
the value added perspective. We posit 
that the structure of cargo handled 
and the redistribution of value added 
in favour of regional actors have the 
dominant influence on economic effi-
ciency. Using our own simulation 
model and the earlier developed sys-
tem of transport tariffs and value 
added calculation for the Kaliningrad 
region, we produce scenarios and 
consider changes in value added in 
the case of selected cargoes carrying 
intermediate, investment, and con-
sumer goods (as defined in the Inter-
national Classification for Broad 
Economic Categories ICT BEC-4). 
Our calculations show that higher 
value added and greater economic 
efficiency of a regional transport sys-
tem are associated with re-orienta-
tion towards investment and consum-
er goods. The most visible effect is 
associated with rail and road 
transport. As to sea transport, the 
decisive role is played by an increase 
in the physical volume of cargo han-
dled. The results of this study and its 
modelling tools can be applied in the 
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analysis of the current situation and in the assessment of the efficiency of 
transport systems in other regions. Another possible application is the identi-
fication of growth conditions for an industry, particularly, when developing 
projects and proposals for increasing the efficiency of transport services. 

 
Keywords: transport system, regional economy, Kaliningrad region, value 

added, simulation modelling 

 
Introduction 

 
The economic and geographical location of some Russian regions 

has led to transport becoming an essential element of their economies. 
The Kaliningrad region falls into this category. John Friedmann’s theo-
retical typology [1] classifies these territories as ‘development corri-
dors’. These regions handle the major international trade flows of their 
mother countries and ensure effective cooperation with neighbouring 
counties and macroregional economic associations. The Russian territo-
ries traditionally classified as ‘development corridors’ are the Pri-
morsky and Khabarovsk regions (access to China and Asia Pacific), the 
Rostov and Krasnodar regions (Turkey and the other Black Sea states), 
the Leningrad region (the Baltic region and the EU), and the Kalinin-
grad region (the Baltic region). 

The focus of our study is the Kaliningrad region, the geography of 
which translates into a high potential in transport and logistics. On the 
one hand, one of the manifestations of this potential is the capacity to 
handle Russia’s international trade operations. On the other hand, it is the 
maintenance of global transit flows. 

The typology of regions, which we use in this study, is one of many 
known approaches. However, in considering the Kaliningrad region as a 
‘development corridor’, we can identify and describe the effect of the ge-
opolitical and exclave factor on the development of the regional transport 
industry. The existing typologies of regional transport industries [2—4] 
do not provide a full account of their features. They are usually based on 
evaluating the development of regional transport industries. Taking into 
account various factors, transport industry typologies focus on the infra-
structural and functional rather than economic components. 

In comparison to other ‘development corridors’, the Kaliningrad re-
gion has rather low economic efficiency. At the systemic level, this is 
manifested in the macroeconomic indicator of regional gross value add-
ed. Over the past fifteen years, the contribution of transport and commu-
nications to the GRP of the Kaliningrad region has been the national av-
erage, which is well below the performance of other ‘development corri-
dors’. However, in view of the region’s potential involvement in interna-
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tional transport corridors and integration projects and initiatives in logis-
tics, transport infrastructure, and intermodal traffic, this contribution 
should be much more substantial. This relates to agreements in the 
framework of the Eurasian Economic Space, the Commonwealth of In-
dependent States, the Shanghai Cooperation Organisation, the Asia—
Pacific Economic Cooperation, the Belt and Road Initiative, and projects 
to support the development of transport corridors in Asia—Pacific. 

Earlier studies [5; 6] suggest that the factors and circumstances lead-
ing to the low efficiency of transport in the Kaliningrad region have geo-
political, institutional, and infrastructural components and nature. The re-
gional transport system can develop along several different strands. The 
first one is an increase in cargo and passenger traffic. Extensive in its es-
sence, this variant has an immediate bearing on unlocking the transit po-
tential of the Kaliningrad region. The second, intensive, variant suggests 
creating extra value added by switching to high-paying freight and great-
er involvement of regional businesses in the supply chain (shipping, stor-
age, customs clearance, insurance provision, etc.), alongside a reduction 
in prime costs, particularly, cargo and passenger shipping times. 

The transport system of the Kaliningrad region should develop along 
either strand. However, in this study, we will focus on the necessary con-
ditions for attaining greater economic efficiency of transport by increas-
ing value added. We evaluate the influence of change in the cargo struc-
ture and greater involvement of regional companies and organisations in 
the growth in value added. As source materials, we used our findings on 
value chains in the Kaliningrad regional transport network obtained from 
a 2014—2016 project for the creation of a datadase for regional studies at 
the IKBFU. In this article, we present the output of a simulation of value 
added for several types of cargoes carrying intermediate, investment, and 
consumer goods following an increase in the involvement of regional 
companies and organisations in value chains. To perform the calcu-
lations, we employed our own simulation model and an earlier developed 
system of transport tariffs and value-added calculations for the Kalinin-
grad region (SOTTKO). Using the calculation results, we make proposals 
for improving the Kaliningrad region transport industry by increasing its 
economic efficiency and its contribution to the development of the re-
gional economy. 

 
The transport industry of the region: 

its development and an increase in its economic efficiency 
 
Academic evaluations of the development of transport industries and 

proposals on increasing its efficiency at a regional level can be divided 
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into two groups. The first one analyses the role of individual elements of 
a regional transport system: port facilities [7], railway transport [8], and 
aviation [9]. The second considers transport as a territorial system com-
ponent and links the possibilities for its development to an increase in the 
efficiency of its selected functional elements [1014]. Researchers often 
reduce their proposals to the need for developing or modernising regional 
transport infrastructures. Much less often they provide a rationale for the 
introduction of new forms of organising and managing transport process-
es (for instance, cluster forms [15]) or elements of intelligent or infor-
mation communications-based transport industries [16]. 

Few studies have focused on the practical and theoretical problems of 
economic efficiency and value added creation in a regional transport in-
dustry. In most cases, these issues are examined within the concept of 
logistics, supply chain management (see, for instance, [1719]), and in 
the context of the involvement of countries, clusters, sectors, and manu-
facturing businesses in global value chains [2022]. At the same time, 
value chain formation in a regional transport industry should be studied 
in view of the following. Firstly, transport chains are becoming increas-
ingly integrated into production systems: cargo carriers offer a whole 
range of services meeting costs, time, and reliability priorities. Thus, 
transport chains are playing a growing role in value chains. The geogra-
phy of value chains is merging with the geography of transport industries 
[23]. Secondly, the highest profits along the value chain, which is repre-
sented by a smiling curve [24], are concentrated in its final segments (lo-
gistics, sales and after-sales services) [25]. This provides additional ar-
guments in favour of an increase in value added by the regional transport 
industry through switching to high-paying freight and end products. 
Thirdly, an increase in value added by the regional transport industries 
suggests a search for optimal proportions in the process of its creation. 
This will make it possible to estimate what percentage of value added can 
be created at the level of regional transport companies and organisations 
in the course of cargo transport, and what percentage can be accounted 
for by national and international transport companies and organisations. 

Studies into the economic efficiency and development problems of 
the Kaliningrad regional transport industry remain a priority for both 
public authorities dealing with regional matters and the academic com-
munity [2628]. The reason for this is the persistent transport deadlock 
effect: the situation when a regional transport industry is affected by 
various internal and external factors. In our case, the dominant ones are 
the federal policy of supporting the other ports of North-West Russia, 
the exclave position of the region, small volume of potential cargoes, 
and limited involvement in transboundary transport industries. Taken 
individually, each of these factors has a negative yet not critical impact. 
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However, the cumulative effect of all these factors prevents the unlock-
ing of the considerable transport potential of the region, which owes it 
to its geographical location. Thus, the region is becoming another 
‘transport deadlock’ in the structure of modern national and global 
transport corridors. 

At first glance, the Kaliningrad regional transport industry is improv-
ing its economic performance. In 2007—2018, the proportion of 
transport companies increased from 5.9 to 8.2 % of all the regional com-
panies. The contribution of the industry to the regional value added was 
28.7 % of the total capital investment in the regional economy. However, 
as it was mentioned above, the Kaliningrad regional transport industry is 
outstripped by its counterparts in other Russian development corridors in 
terms of their contribution to, and involvement in, the creation of value 
added (table 1). Although Kaliningrad has employment and capital in-
vestment rates comparable to other regions and the proportion of 
transport companies and organisations higher than in other regions, the 
industry accounted for a mere 10.6 % of the gross regional product. A 
leading sector of the Kaliningrad regional economy, transport creates 
value added at a rate slightly above the national average. At the same 
time, in other development corridor regions (with the exception of the 
Rostov region), its contribution is much more substantial. Our analysis 
shows that the performance of the region in 2005—2016 followed a simi-
lar pattern. All other things being equal, this testifies to the low economic 
efficiency of the industry. 

The economic efficiency of the regional transport complex requires 
the following [29]: 

— the construction and modernisation of the regional transport infra-
structure; 

— procedural, legal, and institutional support for the transport indus-
try, aimed to ensure equal opportunities in competition with other region-
al transport industries for Russian exports and imports; 

— more effective integration of the region in transnational and inter-
regional transport systems, primarily, those in the Baltic region; 

— new methods for organising and managing the regional transport 
industry, expecially those using modern digital and intelligent systems. 

Today the problem of increasing the economic efficiency of the Kali-
ningrad regional transport industry can be solved by targeting selected 
aspects of growth in value added. To this end, it is necessary to attain the 
following research objectives: 

— to identify the conditions for increasing value added by changing 
the volume and makeup of cargoes by classes of goods in favour of high-
paying freight and end products and by redistribution of value added by 
favour of regional companies and organisations; 
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— to develop mechanisms and to select measures and projects con-
tributing to an increase in the cargo traffic and thus to ensure value-added 
growth in the industry. Moreover, the region can benefit from its transit 
function, whereas extra value added can be created by changing the struc-
ture and increasing the volume of transit cargoes. This aspect deserves 
particular attention; 

— constructing extensive and intensive scenarios of the development 
of the regional transport industry from the perspective of an increase in 
economic efficiency, i. e. the creation of value added. 

 
Table 1 

 

Evaluation of the transport industry performance  
in development corridors 

 

Region 

Contribution of transport and communications to the economic 
performance 

of the region,% 

Average annu-
al employment

Gross value 
added 

Capital in-
vestment 

Number of 
companies and 
organisations 

200
5 

201
0 

201
6 

200
5 

201
0 

201
6 

200
5 

201
0 

201
6 

200
5 

201
0 

201
6 

National total  7.1 7.9 7.3 10.6 10.5 9.5 25.9 26.7 18.6 3.9 5.5 5.6 
Kaliningrad 
region 

10.5 8.7 8.3 11.6 10.7 10.6 21.0 29.3 22.6 5.9 7.9 8.2 

Leningrad re-
gion 

6.9 7.1 8.3 17.0 12.8 14.3 41.2 56.3 27.0 5.4 6.1 5.4 

Rostov region 7.4 7.5 7.4 10.2 10.1 8.3 25.6 20.0 30.5 3.8 5.6 5.6 
Krasnodar re-
gion 

8.7 8.2 7.8 19.3 15.5 17.9 35.5 47.7 45.2 4.4 5.8 5.4 

Primorsky re-
gion 

10.9 11.6 10.2 22.0 21.1 24.1 40.3 46.3 23.2 9.2 10.9 11.6 

Khabarovsk 
region 

10.3 9.7 9.0 19.1 16.7 20.2 41.0 64.5 45.5 6.5 8.7 8.3 

 
Calculated by the authors based on: Rosstat. Regiony Rossii. Sotsiaklno-

ekonomicheskie pokazatekli, 2018: stat. sb. [Russian regions. Socio-economic 
performance, 2018: statistical digest]. Moscow, 2018; Rosstat. Investitsii v Ros-
sii. 2017: stat. sb. [Investment in Russia, 2017: statistical digest]. Moscow, 
2017; Rosstat. Regiony Rossii. Sotsiaklno-ekonomicheskie pokazatekli, 2011: 
stat. sb. [Russian regions. Socio-economic performance, 2011: statistical di-
gest]. Moscow, 2011; Rosstat. Regiony Rossii. Sotsiaklno-ekonomicheskie poka-
zatekli, 2006: stat. sb. [Russian regions. Socio-economic performance, 2006: 
statistical digest]. Moscow, 2006. 
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In this study, we will focus on the first and partly the second objec-
tive. Alongside the discussion of earlier proposals, we will provide a ra-
tionale for increasing the economic efficiency of the regional transport 
industry by redistributing the value added, which is created along the 
chain, in favour of regional companies and organisations, depending on 
the structure and types of cargoes, i. e. the class of goods. In analysing 
these scenarios, we examine possible measures and projects contributing 
to an increase in the regional cargo traffic and thus the creation of extra 
value added. 

 

A regional transport industry simulation: methodology and data 
 
We used simulation modelling as a major method for evaluating 

changes in value added that is created by Kaliningrad regional transport 
companies and organisations. We employed the simulation model for the 
Kaliningrad region transport industry, which we developed and tested as 
a part of the family of regional industry-specific models within a 2014—
2016 project for the creation of a database for regional studies at the 
IKBFU. Simulation models were built of the agricultural industry, 
transport, manufacturing, and tourism and recreation [30]. Industry-
specific simulation models help to estimate the influence of various regu-
latory and control impacts on changes in value added across industries 
and companies and in the regional economy as a whole. Using our simu-
lation model, we measure changes in value added brought about by an 
increase in the proportion of cargoes carrying intermediate, investment, 
or consumer goods identified according to the International classification 
by broad economic categories (BEC rev. 4).1 

This way, we solve the problem of calculated value added by 
transport services against the background of increased involvement of 
regional companies in the chain. Their operating costs relating to cargo 
transport are taken into account. The model makes it possible to estimate 
value added at different stages of its creation in the industry: legal ser-
vices, insurance, storage (both emergency and contract-based), loading 
and packaging, transport rental and shipping. Simulation modelling of 
value added reveals the factors behind its growth. We rely on the tradi-
tional concept of value chain [31] and more recent studies into the phe-
nomenon [3338]. 

                                                      
1 United Nations. Classification by Broad Economic Categories (Rev. 4). New York, 2002. Availa-
ble from: https://unstats.un.org/unsd/ publication/SeriesM/SeriesM_53rev4r.pdf (accessed 
13.03.2019). 
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The factors affecting the cost of shipping operations are included in 
the model as dimensionless coefficients. Most of these factors relate to 
the quality of services rendered. In their turn, the costs incorporated in 
the model are based on actual independent dimensionless components 
and can be considered as fixed. This means that factors affecting the costs 
are external to the system studied. Our model helps to identify what pro-
portion of value added by shipping remains in the region (i. e. is created 
by regional transport organisation) and what proportion leaves the region 
(i. e. is created by Russian and international transport organisations). 
Based on the practices characteristic of the Kaliningrad transport indus-
try, we made the following assumptions: 1) a single transport company 
covers the whole range of shipping and auxiliary operations at all stages 
of freight transport; 2) within freight transport operations, one can identi-
fy values describing costs and value added created during freight 
transport; 3) factors affecting the cost of transport operations, which is 
expressed as dimensionless coefficients, are known. 

Without specific features of different modes of transport taken into 
account, our model is as follows:2 

 

V ൌ ሺV୭
୨ ෑε୬

୒౥
ౠ

୬ୀଵ

൅ Vୟ
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ౠ
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୒౥
ౡ
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ౢశ౦
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ሻ ൅ ሺV୭୰ା୲ෑε୬

୒౥
౨శ౪

୬ୀଵ

൅ Vୟ୰ା୲ෑε୬

୒౗
౨శ౪

୬ୀଵ

ሻ, 

 

where V is the total cost across all shipping stages; 
Vo is the costs a transport company bears in rendering the service; 
Va is value added at a certain transport stage; 
Index values: 
j is legal services; 
i is insurance; 
k is storage (both emergency and contract-based); 
l + p is loading and packaging; 
r + t is rental and transport; 

                                                      
2 D.A. Malyi, an analyst of the IKBFU’s Centre for Modelling Regional Socio-Eonomic De-
velopment, contributed to the development of a model of the Kaliningrad regional transport 
network within a project for creating an information and analytical system for regional studies 
support. The IKBFU was running the project tin 2014–2016. 
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n is the number of the factors affecting the cost element of the 
transport process; 

Nа is the maximum number of the factors affecting value added at the 
selected stage; 

Nо is the maximum number of the factors affecting the costs borne at 
the selected stage; 

εn is the indicators of factors affecting value added at a certain stage 
of the transport process. 

In constructing value-added scenarios for certain modes of transport, 
we calibrate the model to incorporate auxiliary operations. 

The model takes into account the structure of freight transport. We 
evaluate opportunities for creating extra value added by 1) an increase in 
the contribution of local companies and organisations to cargo traffic 
through performing a larger number of operations along the chain; 2) an 
increase in the number of small companies and organisations providing 
full-cycle transport services; 3) performing more complicated operations 
along the chain to increase value added by local companies and organisa-
tions. 

When solving the problem of increasing the proportion of value add-
ed by the Kaliningrad regional transport sectors, we take into account two 
possible ways to create extra value added: 

a) an increase in the number of transport services provided by region-
al companies and organisations (cargo transport services proper, storage, 
customs clearance, insurance, etc.). This translates into higher transport 
costs and, thus, the proportion of value added by the region; 

b) a reduction in the costs borne by regional transport companies and 
organisations, whereas the transport costs borne by the consignor remain 
the same. In this case, extra value added is created by optimising various 
types of costs. 

The analysis of data from Kaliningrad demonstrated that there are 
opportunities to increase value added along both strands. However, in 
view of the current state of affairs in the regional transport industry, the 
first variant has a greater potential for attaining the desired result. 

We used customs and regional statistics and the results of in-depth in-
terviewing and surveying representatives of transport and logistics com-
panies as source materials. Qualitative methods were used to construct 
and evaluate value chains. We identified possible variants of creating ex-
tra value added by the transport and logistics industry of the Kaliningrad 
region (fig. 1). 
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Fig 1. Value chain scenarios 
 

Prepared by the authors based on interviews with representatives of 
transport companies. 

 
In modelling value added and performing scenario calculations, we 

used the system of transport tariffs and value-added calculations for the 
Kaliningrad region (SOTTKO), which was developed by A. A. Noviko-
va, one of the authors of this research. Based on the simulation model 
described above, the system was created to suit the conditions of the Ka-
liningrad region. 

The system makes it possible to calculate both the transport cost and 
the complex shipping cost. The transport cost is the cost of moving car-
goes with the shipping distance, the cargo weight, the mode of transport, 
the class of hazard, and the type of cargo taken into account. The com-
plex shipping cost includes the transport cost and the cost of additional 
services provided during shipping. Additional services are cargo storage 
in the warehouse of the carrier, crating, palletising, picking up the cargo, 
delivering the cargo to the final destination, legal services, and the prepa-
ration of shipping and customs documents. 

The system for calculating the transport cost and the complex ship-
ping cost by types of cargo and by modes of transport in view of changes 
in regulatory impacts makes it possible: 

— to select the optimum shipping variant based on the transport cost 
or the complex shipping cost; 

— to evaluate the influences of additional transport services on the 
transport cost or the complex shipping cost; 
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— to select the mode of transport in view of the cargo transport pa-
rameters: the transport cost and the complex shipping cost; 

— to evaluate the influence of external factors on the transport cost 
for each mode of transport (these factors include exchange rates and 
transit tariffs). 

The system helps to analyse the conditions of switching between dif-
ferent modes of transport and examine the created value added for select-
ed types of cargoes. 

We used the simulation model and SOTTKO to construct scenarios 
relying on different configurations of factors and to simulate changes in 
value added for cargoes carrying intermediate, investment, and consumer 
goods. 

 
Scenarios of the transport industry development 

 
We consider three major scenarios of an increase in value added by 

the transport industry of the Kaliningrad region. The number of scenarios 
can be greater if the aims and objectives of a study require it. However, 
in this study, the number of scenarios is limited to variants that differ in 
the essence of central processes affecting the development of the Kali-
ningrad regional transport industry. 

The extensive scenario. It suggests heavier cargo traffic. This may be 
attained in the future by an increase in the volume of transit cargoes. We 
assume that the basic conditions of the creation of value added (the con-
tribution of regional companies and organisations to the chain and the 
number of operations within complex shipping) would remain the same. 
Transit increases by 150—200 % above the current level. According to 
our estimates obtained using customs statistics and the software package 
for situation forecasting and strategy development for the socioeconomic 
development of the Kaliningrad region’,3 the cost of transit cargoes 
reached USD 3.831 billion in 2018 (2.691 in 2017; 1.708 in 2016; 5.256 
in 2015; 9.746 in 2014), or 23 % of the total cargo handled in the region 
(exports, imports, and interregional operations taken into account). The 
extensive scenario can be considered as the baseline scenario of the crea-
tion of value added by cargo shipping in the region. 

                                                      
3 Software registration certificate No. 2016617454 of July 6, 2016 ‘Software package for situ-
ation forecasting and strategy development for the socioeconomic development of the Kali-
ningrad region’. Authors: K.Yu. Voloshenko, V.A. Tsybatov, L.P. Pavlov. Copyright holder: 
IKBFU. 
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The target scenario. It suggests an increase in value added by the in-
dustry through greater involvement of regional transport companies and 
organisations in the chains. In this case, most value added remains in the 
region and only a small part, which is created by national and interna-
tional companies, leaves its territory. The scenario takes into account the 
current situation, the potential of the regional transport industry, limita-
tions to capacities expansion, the effect of geopolitical factors, and the 
involvement of the Kaliningrad region in the integration initiatives for the 
development of international transport corridors. 

The intensive scenario. Complex shipping translates into the maxi-
mum increase in value added (see fig. 1, p. с.59) at the link level. Alt-
hough this scenario is unlikely, it demonstrates possibilities for creating 
extra value added. 

In our study, complex shipping costs are modelled, whereas transport 
costs are calculated. This is explained by the lack of reliable data on the 
structure of transport costs, which can be obtained only by surveying ma-
jor carriers working with each mode of transport. In constructing scenari-
os of value added by complex shipping, we rely on its difference from the 
baseline computed using the results of interviewing regional transport 
companies and studying value chains [30]. According to our calculations, 
it reaches 43—45 % across the region for all modes of transport. The re-
sultant values were verified using regional statistics on the transport and 
communication industry. We obtained acceptable convergence between 
expert evaluation and calculations. The error did not exceed 5 %. At the 
same time, regional companies and organisations account for a mere 
40 % of the total value added by cargo transport. The rest is created by 
national and international companies. Our scenarios take into account the 
following initial ratios between ‘regional’ and ‘external’ value added: 40 
and 60 % in the extensive scenario, 60 and 40 % in the target scenario, 
and 65 and 35 % in the intensive scenario. 

We performed calculations for three categories of cargoes: 1) con-
struction materials; 2) machines and equipment; 3) furniture and its com-
ponents. According to the international classification by broad economic 
categories (BEC rev. 4), these are intermediate, investment, and customer 
goods. Cargo categories correlating to classes of goods make it possible 
to evaluate possibilities for an increase in value added and to analyse 
their features. To simplify our calculations, we assumed that each cargo 
is carried a distance of 1,600 km and its weight is 17,000 kg. It is kept in 
the warehouse of the carrier for one day due to emergency and for three 
days within a contract. Table 2 shows the calculation results. 
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Table 2 
 

Calculations of cargo shipping costs, thousand roubles 
 

Indicator Type and values 

Type of goods Intermediate Investment Customer 

Cargo 
Construction  

materials 
Machines and 

equipment 
Furniture and 
components 

Transport costs by:    
Road 64.3 67.1 69.8 
Rail 72.4 157.0 125.1 
Sea4 74.4 75.1 73.6 
 
As to investment and customer goods, the lowest costs are associated 

with shipping by road and the highest — with railway transport. 
The cost of shipping by rail is almost twice as high as that by road 

and sea. Overall, it exceeds the cost of shipping intermediate goods. This 
is explained by the fact that railways charge different classes of cargoes 
differently. 

Table 3 shows scenario calculations of value added for complex ship-
ping. Figure 2 shows the structure of value added by providing additional 
services. 

 
Table 3 

 

Value added by cargo transport under the three scenarios,  
thousand roubles 

 

Mode of transport 

Scenario 

Extensive Target Intensive 

m k c m k c m k c 
Road 

Cargo shipping 34.2 39.4 40.2 35.5 42.8 43.7 36.8 44.8 45.8 
Additional services 13.6 21.5 24.8 14.5 23.3 27.5 16.2 26.9 31.2 

Rail 
Cargo shipping 17.2 47.1 35.4 17.7 54.2 38.2 18.6 57.4 39.7 
Additional services 10.2 16.4 13.7 10.6 17.3 14.3 11.3 19.4 15.4 

Sea 
Cargo shipping 32.6 35.2 34.6 34.5 39.0 37.5 35.9 41.2 39.2 
Additional services 20.8 27.7 17.5 21.9 29.1 18.2 24.7 33.4 20.4 
 

Comment: m is construction materials (intermediate goods), k is machines 
and equipment (investment goods), and c is furniture and components (customer 
goods). 

                                                      
4 As to maritime transport, we used hypothetical rates for the Baltiysk–Ust-Luga route. 
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For maritime transport, loading and unloading require intra-port 
movements and cargo aggregation following the ‘vehicle — ware-
house — vehicle’ pattern. 

 

 
 

a 
 

 
 

b 
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c 

 
Fig. 2. The structure of value added according to additional services provided, 

thousand roubles 
 

a — transport by road; b — transport by rail; c — transport by sea 

 
In figure 2, the ‘other’ costs include: a) legal support, machine 

loading, emergency and contractual storage in the warehouse of the 
carrier (transport by road); b) contractual and emergency storage in 
the warehouse of the carrier, weighing fees (transport by rail); 
c) emergency and contractual storage in the warehouse of the carrier 
(transport by sea). 

The transport cost accounts for most of the complex shipping cost. 
Thus, changes in the value added by the transport cost have the most con-
siderable effect on the calculation results. Greater involvement of region-
al companies and organisations in value chains and the most significant 
increase in the latter are associated with investment and customer goods 
transported by road and rail. Investment goods transported by rail ac-
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count for the most dramatic change. Value added increases by 15 % and 
20 % under the target and intensive scenarios respectively, as compared 
to the extensive variant. Slower growth is observed when this type of 
goods is carried by sea (10 % and 17 %). A significant effect on value 
added by railway transport is attributed to differences in railway rates for 
different classes of cargoes. Construction materials are class 1 cargoes, 
whereas machines and furniture are class 3 cargoes. The rates for the lat-
ter are higher, which explains the significant increase in the cost of ship-
ping investment goods. The higher rates for class 3 cargoes are accounted 
for by the need to reduce the contribution of the transport component to 
the final cost of the ‘cheapest’ cargoes (class 1). An increase in the 
transport cost does not have a significant effect on the final cost of ‘ex-
pensive’ cargoes [39; 40]. This way, the carrier is compensated for 
missed earnings. 

Our scenario calculations show that the mode of transport has little 
effect on consumer goods: value added increases almost uniformly. 
Ate the same time, the rate of changes in the indicator is lower than it 
is in the case of investment goods, reaching 8 % under the target and 
12—14 % under the intensive scenario. As to intermediate goods, val-
ue added by shipping also increases rather uniformly for all the modes 
of transport. However, it is significantly below the performance of the 
other categories of goods. As compared to the extensive scenario, it 
grows by 4—6 % under the target scenario, and by 8—10 % under the 
intensive one. 

Our scenario calculation of value added by additional services shows 
the following: 

— under all the scenarios, the most significant increase in value add-
ed is associated with road transport. Higher growth rates are observed in 
the case of investment and customer goods (within 20—25 % under the 
target and intensive scenario); 

— as to maritime transport, the most dramatic increase in value added 
by additional services is accounted for by intermediate and investment 
goods (within 18—20 %); 

— as to railway transport, investment goods ensure growth by 18 % 
and intermediate and customer goods by 10—12 %. 

The maximum increase in value added by complex shipping is asso-
ciated with investment goods. The indicator increases by over 120 % 
when carried by rail, about 119 % when carried by sea, and by 118 % 
when carried by road (customer goods demonstrate a similar performance 
in this case) (fig. 4). 
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Fig. 4. Value added by complex shipping under the three scenarios,  
thousand roubles 

 
Our calculations prove that, in a mid-term perspective, the regional 

transport industry should seek a change in the structure of cargoes to en-
sure an increase in the proportion of investment and customer goods. 
This will have the most considerable influence on the efficiency of rail-
way and road transport, whereas an increase in the physical volume of 
cargoes handled is of major significance to maritime transport. 

 
Conclusion 

 
In our article, we presented the results of modelling the scenario of 

enhancing the economic efficiency of the Kaliningrad regional transport 
industry, measured using value added. We evaluated how changes in the 
structure of cargo traffic and redistribution of value added along the chain 
in favour of regional companies and organisations affect an increase in 
value added in the transport industry. The simulation modelling was per-
formed using our simulation model and the SOTTKO software package. 
To take into account how value added is created in the production of in-
termediate, investment, and customer goods, we selected three corre-
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sponding cargo categories: construction materials, machines and equip-
ment, and furniture and components. Our calculations showed that, in a 
mid-term perspective, the most considerable potential for increasing the 
economic efficiency of the Kaliningrad regional transport complex is as-
sociated with the transport of investment and customer goods. Change in 
the structure of cargo traffic by classes of goods has the greatest effect on 
railway and road transport, whereas, for maritime transport, a major fac-
tor is an increase in the volume of cargoes. Thus, change in the structure 
of cargoes does not translate in greater economic efficiency as long as 
maritime transport is considered. Of more importance are the testing of 
measures and the creation of conditions for ensuring greater volumes of 
cargoes handled. For all the modes of transport, the most promising ave-
nue is to incorporate the interest of the Kaliningrad region into interna-
tional integration initiatives and to redirect national export and import 
flows to the region. 

A major limitation of this study results from the need to verify and re-
evaluate the efficiency of the transport industry if the necessary measures 
are approved and new investment projects and initiatives are launched. 

A promising line for future research is to study the effect of transit on 
the development of the regional economy and thus the creation of extra 
value added. The problems of value added creation within the transport 
rather than the complex shipping cost merits special attention. This re-
search objective requires surveys of key players in the regional transport 
services market. 

Our findings and approach to simulating and evaluating conditions 
for attaining greater efficiency of the transport industry can be extrapo-
lated to other regions, particularly, those classified as development corri-
dors. This can be done, firstly, to evaluate the current efficiency and the 
potential for an increase in value added and, secondly, to develop pro-
jects, measures, and proposals aimed at the intensification of transport 
services by expanding the contribution of regional companies and ensur-
ing growth in the volumes of cargoes handled. 

 
This study was supported by the Russian Science Foundation, project 

No. 18-17-00112 ‘Ensuring the economic security of Russian western 
borderlands amid geopolitical turbulence’. 

 
References 

 
1. Friedmann, J. 1967, A general theory of polarized development. Ford 

Foundation, Urban and Regional Development Advisory Program in Chile. 



I. S. Gumenyuk, K. Yu. Voloshenko, A. A. Novikova 

69 

2. Krylov, P. M. 2007, Typology of modern regional transport systems of 
Russia, Izvestiya Rossiiskoi akademii nauk. Seriya geograficheskaya [Proceed-
ings of the Russian Academy of Sciences. Geographical series], no. 4, p. 6675 
(in Russ.). 

3. Semina, I. A. 2015, Typology of transport systems of depressed Russian 
regions, Izvestiya Rossiiskoi akademii nauk. Seriya geograficheskaya [Proceed-
ings of the Russian Academy of Sciences. Geographical series], no. 2, p. 5263 
(in Russ.). 

4. Privalovsky, A. N. 2008, Tipologiya lokal'nykh transportnykh sistem Ros-
sii [Typology of local transport systems in Russia], PhD Thes., Moscow, Insti-
tute of Geography of the Russian Academy of Sciences (in Russ.). 

5. Gumenyuk, I. S. 2009, The transport complex of the Kaliningrad region: 
state and prospects, Regional'nye issledovaniya [Regional Studies], no. 6 (26), 
p. 2932 (in Russ.). 

6. Fedorov, G. M. 2018, Kaliningrad region in the implementation of the 
project "Greater Eurasia", Pskovskii regionologicheskii zhurnal [Pskov Regional 
Journal], no. 4 (36), p. 3343 (in Russ.). 

7. Zaostrovskikh, E. A. 2018, Seaports and Their Impact on the Regional 
Economy: The Current State and Development Prospects, IOP Conference Se-
ries: Materials Science and Engineering, no. 463 (4). doi: http://dx.doi. 
org/10.1088/1757-899X/463/4/042091. 

8. Egorova, T. P., Delakhova, A. M. 2018, Assessment of transport and trans-
it potential of railway infrastructure in the economic development zone of South 
Yakutia, Ugol', no. 11, p. 5460. doi: http://dx.doi.org/10.18796/0041-5790-
2018-11-54-60. 

9. Sycheva, E. G., Ksenofontova, T. Yu., Gubenko, A. V. 2015, Directions 
and features of the development of the air transport system of Russia: the re-
gional aspect, Ekonomika i upravlenie [Economics and Management], no. 3 
(113), p. 1117 (in Russ.). 

10. Baklanov, P. Ya., Moshkov, A. V. 2016, Structural transformations of the 
economy in the Pacific region of Russia and efficiency trends, Economy of Re-
gion, no. 1, p. 4663. doi: http://dx. doi. org/10.17059/2016-1-4. 

11. Rodchenko, V., Prus, Y., Svidenska, M., Khripunova, D. 2018, Assess-
ment of the transport complex in providing economic spatial development of the 
territories, International Journal of Engineering and Technology (UAE), Vol. 7, 
no. 4.3 (Special Issue 3), p. 623627. 

12. Terenteva, K., Vagizova, V., Selivanova, K. 2016, Transport infrastruc-
ture as a driver of sustainable development of regional economic systems, Acad-
emy of Strategic Management Journal, Vol. 15 (Special Issue), p. 8694. 

13. Gulyás, A., Kovác, A. 2016, Assessment of Transport Connections 
Based on Accessibility, Transportation Research Procedia, no. 14, 
p. 17231732. doi: http://dx.doi.org/10. 1016/j.trpro.2016.05.138. 

14. Nemchinova, V. M. 2011, Macroeconomic forecasting of the transport 
complex (experience and methodological problems), Vestnik Universiteta 
(Gosudarstvennyi universitet upravleniya) [University Bulletin (State University 
of Management)], no. 26, p. 314319 (in Russ.). 



Economy 

70 

15. Gumenyuk, I., Orlov, S. 2014, The Kaliningrad Region as a Potential 
Coastal Transport Cluster, Balt. Reg., no. 3, p. 100—108. doi: http://dx.doi. 
org/10.5922/2079-8555-2014-3-9. 

16. Vukanovic, S., Begovic, N., El Araby, K. 2017, Regional multimodal 
approach for improving intelligent transportation systems in the Western Bal-
kans,Transportation Research Record, no. 2621(1), p. 4654. doi: http://dx. 
doi.org/10.3141/2621-06. 

17. Hensher, D. A., Puckett, S. M. 2005, Refocusing the modeling of 
freight distribution: development of an economic-based framework to evaluate 
supply chain behavior in response to congestion charging, Transportation, 
Vol. 32, no. 6, p. 573602. doi: http://dx.doi.org/ 2005z10.1007/s11116-004-
7615-6. 

18. Rodrigue, J.-P. 2012, Supply chain management, logistics changes and 
the concept of friction. In: Cities Regions and Flows, p. 5874. doi: http://dx. 
doi.org/10.4324/97802 03106143. 

19. AL-Shboul, M. 2016, Enhancing Transit Trade, Facilitation System and 
Supply Chain Security for Local, Regional and an International Corridor, Inter-
national Journal of Social, Behavioral, Educational, Economic, Business and 
Industrial Engineering, Vol. 10, no. 10, p. 34773487. doi: http://dx.doi. 
org/10.5281/zenodo.1339536. 

20. Humphrey, J., Schmitz, H. 2002, How does insertion in global value 
chains affect upgrading in industrial clusters? Regional Studies, no. 36, 
p. 10171027. doi: http://dx.doi.org/10.1080/0034340022000022198. 

21. Gereffi, G., Humphrey, J., Sturgeon, T. 2005, The governance of global 
value chains, Review of International Political Economy, Vol. 12, no. 1, 
p. 78104. doi: http://dx.doi.org/10.1080/09692290500049805. 

22. Morrison, A., Pietrobelli, C., Rabellotti, R. 2008, Global Value Chains 
and Technological Capabilities: A Framework to Study Learning and Innovation 
in Developing Countries, Oxford Development Studies, Vol. 36, no. 1, 
p. 3958. doi: http://dx.doi.org/10.1080/ 13600810701848144. 

23. Rodrigue, J-P. 2017, The Geography of Transport Systems, Fourth Edi-
tion, London. 

24. Ye, M., Meng, B., Wei, S-J. 2015, Measuring Smile Curves in Global 
Value Chains, IDE Discussion Paper, no. 53, IDE — JETRO, Chiba City, Ja-
pan. doi: http://dx.doi.org/ 10.13140/RG.2.1.2117.3364. 

25. Dementiev, V. E., Ustyuzhanina, E. V., Evsukov, S. G. 2018, Digital 
transformation of value chains: «Smail curve» can become «Scowling», Journal 
of institutional studies, Vol. 10, no. 4, p. 5877. doi: http://dx.doi.org/ 
10.17835/2076-6297.2018.10.4.058-077 (in Russ.) 

26. Sukharev, O. S., Ilyina, O. B. 2012, The analysis of the regional econom-
ic system of the type special economic zone using the method of structural 
changes, Economy of Region, no. 3, p. 249260. doi: http://dx.doi.org/ 
10.17059/2012-3-25. 



I. S. Gumenyuk, K. Yu. Voloshenko, A. A. Novikova 

71 

27. Meyler, L., Moiseenko, S., Fursa, S. 2013, Methods and models to opti-
mize functionning of transport and industrial cluster in the Kaliningrad region. 
In: Marine Navigation and Safety of Sea Transportation: STCW, Maritime Edu-
cation and Training (MET), Human Resources and Crew Manning, Maritime 
Policy, Logistics and Economic Matters, p. 225232. 

28. Gumenyuk, I. S., Studzieniecki, T. 2018, Current and prospective 
transport connections between Poland's border voivodeships and Russia's Kali-
ningrad region, Balt. Reg., Vol. 10, no. 2, p. 114132. doi: http://dx.doi. 
org/10.5922/2079-8555-2018-2-8. 

29. Gumenyuk, I. S., Zverev, Yu. M. 2008, Transportnyi kompleks Kalinin-
gradskoi oblasti [Transport complex of the Kaliningrad region], Kaliningrad (in 
Russ.). 

30. Voloshenko, K. Yu., Ponomarev, A. K. 2017, Introducing Sectoral Mod-
els into Regional Management: An Assessment of Regulatory Impacts on the 
Economy, Balt. Reg., Vol. 9, no. 4, p. 7286. doi: http://dx.doi.org/10.5922/ 
2079-8555-2017-4-5. 

31. Porter, M. 1985, Competitive Advantage: Creating and Sustaining Supe-
rior Performance, New York. 

32. Gereffi, G. 2011, Global Value Chains and International Competition, 
Antitrust Bulletin, Vol. 56, no. 1, p. 3756. 

33. Gereffi, G. 2014, Global Value Chains in a Post-Washington Con-
sensus World, Review of International Political Economy, Vol. 21, no. 1,  
p. 9—37. 

34. Gereffi, G., Fernandez-Stark, K. 2016, Global Value Chain Analysis: A 
Primer, Second Edition, Durham, North Carolina, available at: http://www. 
cggc.duke.edu/pdfs/Duke_CGGC_Global_Value_Chain_GVC_Analysis_Primer_ 
2nd_Ed_2016.pdf (accessed 15.02.2019). 

35. Kaplinsky, R., Morris, M. 2013, Handbook for Value Chain Research, 
IDS. 

36. Baldwin, R., Venables, A. 2013, Spiders and Snakes: Offshoring and 
agglomeration in the global economy, Journal of International Economics, 
Vol. 90, no. 2, p. 245254. 

37. Banga, R. 2014, Linking into global value chains is not sufficient: Do 
you export domestic value added contents? Journal of Economic Integration, 
Vol. 29, no. 2, p. 267297. 

38. Amador, J., Cabral, S. 2016, Global value chains: A survey of drivers 
and measures, Journal of Economic Surveys, Vol. 30, no. 2, p. 278301. 

39. Fisenko, A. I., Komarova, V. V. 2012, Freight railway rates: from the 
traditional formation to agent modeling, Transport: nauka, tekhnika, upravlenie 
[Transport: science, technology, management], no. 8, p. 39 (in Russ.). 

40. Mazo, L. A. 2014, Actual issues of improving rail freight rates, 
Ekonomika zheleznykh dorog [Railway Economy], no. 4, p. 1123 (in 
Russ.). 



Economy 

72 

 

The authors 
 
Dr Ivan S. Gumenyuk, Associate Professor, Department of Geogra-

phy, Nature Management, and Spatial Development, Immanuel Kant Bal-
tic Federal University, Russia. 

E-mail: IGumeniuk@kantiana.ru 
ORCID: http://orcid.org/0000-0002-8477-5342 
 
Dr Ksenia Yu. Voloshenko, Director, Centre for Regional Socio-

Economic Development Modelling, Immanuel Kant Baltic Federal Uni-
versity, Russia. 

E-mail: KVoloshenko@kantiana.ru 
ORCID: https://orcid.org/0000-0002-2624-0155 
 
Anna A. Novikova, PhD Student, Immanuel Kant Baltic Federal Uni-

versity, Russia. 
E-mail: АNovikova@kantiana.ru 
 
To cite this article: 
Gumenyuk, I. S., Voloshenko, K. Yu., Novikova, A. A. 2019, Scenarios of 

increasing the economic efficiency of the Kaliningrad regional transport system, 
Balt. reg., Vol. 11, no. 2, p. 51—72. doi: 10.5922/2079-8555-2019-2-4. 

 


