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Abstract 
 

In Russia's modern scientific and technological development, there is a tendency to prioritize solutions to 
the problems of transition to advanced digital, smart manufacturing technologies, robotic complexes, and 
creation of systems for processing large amounts of data, machine learning, and artificial intelligence. 
This brings up the question of developing appropriate methods and techniques that can assess these 
transients. The methodology of the semiotic approach can provide a wide range of tools and mechanisms. 
The author sets a goal to assess the scope of the semiotic analysis and interpretation of its results in the 
conditions of total digitalization of the region's economy. A feature of this paper's methodology is a 
comparative analysis of the quantification capabilities of semiotic techniques and methods concerning the 
regional economy. The author concludes that the semiotic approach allows to analyze how the economic 
process is described in the categories of signs; what the sign structure of economic interaction is; what 
types and forms of signs are used to analyze economic phenomena. These facts also allow to identify the 
applied aspects of the semiotic approach for planning and forecasting the region's economy. This is 
especially significant in the context of modern digital reality. The changing nature of inter-object, subject-
subject, and inter-subject relations is based on actant networks' activities and emerging dependencies 
between people and things, things and people, things and things, people and people, transforming the 
process of economic development of the region.  
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1. Introduction 

The semiotic approach assumes consideration of the phenomenon, process in categories: as a sign 

and as a sign system. In this regard, there is a division of the research areas into:  

– syntactic area (it studies the formal aspects of a phenomenon, process (Kletzl, 2020; Keunen, 

2020; Zlatev, 2020);  

– semantic area (it considers the general meaning, general aspects of the phenomenon (Bueno, 

2020; Chen, 2020; Gilyazova, 2020);  

– pragmatic area (it focuses on the situational manifestation of the object of research (Bankov, 

2020; George, 2020; Monforte et al., 2020). 

Due to this division, the semiotic approach allows to limit the scope of research and combines 

various data sources with high reliability and a variety of situational significance of common semantic 

concepts.  

Among the founders of the semiotic approach, we note Leibniz, who developed the key logical 

principles; de Saussure and Pierce, who are the representatives of the logical-pragmatic school. Pierce, 

who is the author of the term "semiotics", also developed the first classification of signs. Since the second 

half of the XX century, scientific schools of this approach have been formed, and scientists (Ogden and 

Richards, Barthes and van Dyck, etc.) built various concepts. 

2. Problem Statement 

Having a purely philological origin, the semiotic approach spread gradually to other fields of 

knowledge (Gomez, 2020) such as Psychology (Picione, 2020), Sociology, and Political Science 

(Zahariadis, 2020). In particular, it is an economic reality, which we understand as a system of 

interactions expressed in signs, sign systems, codes, etc. The content of such interaction consists of the 

transformation of the information flow, which has acquired a sign, encoded form with the use of various 

communication tools. As a result, this process was decoded, acquiring a new meaning, content. Thus, a 

new meaning arises; the boundaries of the existing concept, phenomenon, and process expand. One can 

designate the following means of communication: words, phrases, sentences, i.e. verbal means. The non-

verbal means are voice characteristics, facial expressions, body language, etc.; various kinds of material 

objects. As a result, the information becomes crucial in the semiotic approach. At the same time, the 

constructed semiotic models have a non-linear character. The movement of processes and phenomena are 

considered from the position of expanding meaning and sense. To conclude, this approach is based on the 

economic process as information interaction. 

 In Economics, the semiotic approach allows us to analyze how the economic process is described 

in the categories of signs; what is the sign structure of economic interaction; what types of signs are used 

for the analysis of economic phenomena and helps to identify the applied aspects of the semiotic 

approach for planning and forecasting the economy. 
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3. Research Questions 

Taking into account some economic issues from the position of the semiotic approach, Arkhipov 

et al. (2020) reveal the evolutionary and genetic mechanisms of economic growth and development. They 

suggest considering each mechanism as a set of signs at all stages of the research. In addition, Olyanitch 

(2019) focuses on the semi-linguistic aspect in the development of information technologies in the 

economy. He considers formulae, indices, prices, etc. in various situations as a system of signs that 

characterize certain periods of economic development. There are works that reveal the features of periods 

of uncertainty in the distribution and consumption of economic resources (in particular, natural resources) 

(LaRiviere et al., 2018). One can also name articles that consider the possibilities of the Internet as an 

information field for development, including economic interaction (Teixeira, 2020). 

In this context, one can speak about the applied aspects of the semiotic approach and note the 

methodology of the Analytical center TAdviser and state corporation Rostec1  related to the assessment of 

the industrial Internet market of things in Russia. The main methods are a semiotic analysis of various 

analytical agencies’ and consulting companies’ reports and vendors through parsing. It is noteworthy that 

the person is generally excluded from the process at this stage. The researcher steps in the process only at 

the stage of processing the selected data and their interpretation. 

4. Purpose of the Study 

The author sets a goal to evaluate the possibilities of semiotic analysis and interpretation of its 

results in the conditions of total digitalization of the region's economy. 

5. Research Methods 

A specific feature of the methodological foundations of this work is a comparative analysis of the 

quantification capabilities of semiotic techniques and methods in relation to the regional economy. In 

particular, the paper uses one of the quantification methods: data ranking. 

The rank values for the subjects of the Russian Federation are determined according to the 

indicator on the basis of the converted value rather than their own one. The main reason is connected with 

the fact that the information about which industry software complexes and digital platforms are 

implemented in the territory of the Russian Federation was used as the source data for this indicator. The 

subjects of the Russian Federation were ranked according to the following scheme:  

At the first stage, the converted value (weight) of each platform was determined on the basis of the 

indicator "number of implemented projects " (the values are shown in the table).  

During the second stage, the total converted value of the "Digital platforms" indicator was 

calculated for each Russian subject on the basis of the information about whether a particular platform is 

used in this subject (the values are also presented in table 1). 

 

                                                 
1 Official website of the TAdviser analytical center and Rostec state Corporation: https://www.tadviser.ru 
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Table 1.  Determination of the converted value (weight) of indicators included in the synthetic indicator 
as the development level of software systems industry and digital platforms  

Criterion 2 Number of implemented 
projects Converted value (weight) 

Software complex maintenance 
of oil drilling “Geonaft” 11 0.040 

Complex of digital technologies 
“Intellectual quarry” 2 0.007 

Digital platform for accounting 
purchases of non-ferrous and 

ferrous scrap “CUZ. RF” 
63 0.227 

Digital platform for wholesale 
purchases and sales of SME 

products “Supl.biz” 
(regardless of industry) 

8 0.029 

Cloud platform for the mining 
industry “SKYEER” 12 0.043 

“ASC - Mountain logistics” 
(mining industry) 6 0.022 

Neosynthesis 7 0.025 

Real-time digital adviser and 
management system 5 0.018 

The monitoring system of 
industrial equipment 

“DISPATCHER” 
16 0.058 

Data mining platform Clover 
SmartMaintenace 51 0.183 

Digital educational platform 
“Digital production” 85 0.306 

Technologies “Factories Of The 
Future” 9 0.032 

“1C: MES Operational 
production management” 2 0.007 

“1C: PDM engineering data 
Management” 1 0.004 

 

Finally, at the third stage the subjects were ranked according to the total converted value of the 

quality indicator. 

   

 

                                                 
2 Data are taken from the official website of the ANO “Digital economy”: https://data-economy.ru/organization  
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6. Findings 

We will try to assess the regional level of technological efficiency of the industrial structure. To do 

this, we quantify nonparametric data that will allow us to calculate a particular synthetic indicator that 

includes data on the development of software systems industry and digital platforms: industry and 

universal character, the number of implemented projects, the cost and implementation period, and 

performance indicators.  

As a result of the calculations in the development of industry complexes and digital platforms in 

the regions of the Russian Federation, we can note several trends:  

– there are three groups of subjects that are concentrated; in the range of rank ratings (0;25) 

symmetrically relative to both industries; in the range of rank ratings (25;55) and the range (55;75) 

respectively; 

– most of the subjects have the largest variation in rank ratings (within 30); 

– the general trend of translatory movement of subjects centering around the bisector of the first 

coordinate angle is obvious; 

– the synthetic indicator has a greater spread and variability in the development of Russian regions 

due to significant differences in the level and specialization of industrial development in the region. 

This grouping of subjects reflects the overall picture of the technologization of regional industrial 

structures. However, it requires detailed information from the point of view of the ratio and direction of 

the subject's technologization and its industrial structure, the actual amount of indicators that determine 

the proportions of the country's technologization as a whole.  

A detailed description of the results gives us the basis for suggesting a typology of 

manufacturability of industrial structures in Russia's regions, which has certain characteristics, a level of 

universalism and excludes particular regional characteristics (table 2). 

 
Table 2.  Typology of manufacturability of industrial structures in Russia's subjects   

Type name Characteristics Federal subjects of Russia 

Lagging 

The level of technological efficiency of 
the industrial structure is low in the 

conditions of low scientific-innovative 
and technological potential of the region 

as a whole. Within the quadrant, the 
subjects are asymmetrically developed 

on both axes. 

Altai territory, Kurgan region, 
Amur region, Jewish 

Autonomous region, Sevastopol, 
Republic of Dagestan, Tuva, the 
Crimea, North Ossetia-Alania, 

the Karachay-Cherkess and 
Chechen republics 

Unpromising (lack of 
potential) 

The level of technological efficiency of 
the industrial structure is low against 
the background of a relatively high 

scientific, innovative and technological 
level of development of the region as a 

whole. Within the quadrant, the subjects 
are asymmetrically developed on both 

axes. 

Vologda, Magadan, Kaliningrad 
regions, the Republic of Sakha 
(Yakutia), Altai, Zabaykalsky 

Krai 

Difficult (presence of 
environmental barriers) 

The relatively high level of 
technological capability of the industrial 
structure faces barriers to development 
due to the lack and insufficient level of 

The republics of Ingushetia, Mari 
El, Buryatia, Mordovia, Komi, 

Kabardino-Balkaria, Nenets 
Autonomous district, Pskov, 
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implementation of the scientific, 
innovative and technological potential 
of the region as a whole. Within the 

quadrant, the subjects are 
asymmetrically developed on both axes. 

Oryol, Tambov, Astrakhan, 
Kursk, and Smolensk regions. 

Balanced 

The technological level of the industrial 
structure corresponds to the level of 

implementation of scientific, innovative 
and technological potential in the region 

as a whole. Within the quadrant, the 
subjects are asymmetrically developed 

on both axes. 

Kemerovo, Bryansk, Lipetsk, 
Sakhalin regions, Chukotka 

Autonomous region, The 
Republic of Chuvashia, Adygea, 

Kamchatka territory 

Investment-consuming 
(resource-consuming) 

The high level of technologicality of the 
industrial structure faces barriers to 

development associated with the lack 
and insufficient level of implementation 

of scientific, innovative and 
technological potential of the region as 

a whole, which requires significant 
costs to create appropriate conditions 

and maintain the current level of 
development 

There are none 

Investment-attractive 

The high level of technological 
efficiency of the industrial structure 

makes it possible to attract significant 
investments in creating conditions for 

the implementation of scientific, 
innovative and technological potential 
of the region as a whole, which ensures 

the progressive growth of this group 

Khabarovsk, Stavropol territory, 
Voronezh, Leningrad, Ryazan, 
Vladimir, Orenburg, Tyumen, 

Tomsk, Kaluga regions, Khanty-
Mansiysk JSC-Yugra 

Prospective 

The level of technological efficiency of 
the industrial structure is low against 
the background of a high scientific, 

innovative and technological level of 
development of the region as a whole, 
which makes a wide range of possible 

growth points. Within the quadrant, the 
subjects are asymmetrically developed 

on both axes. 

Kirov, Omsk, Kostroma, Ivanovo 
regions, the Republic of Karelia 

Growing (progressive) 

A relatively high level of 
manufacturability of the industrial 

structure is provided by a high level of 
implementation of scientific, innovative 
and technological potential of the region 

as a whole, which ensures the 
progressive growth of this group. 

Within the quadrant, the subjects are 
asymmetrically developed on both axes. 

Novgorod, Samara, Saratov, 
Arkhangelsk, Ulyanovsk regions, 

Yamalo-Nenets Autonomous 
Okrug, Primorye territory, the 
Republic of Khakassia, Tula, 

Tver, Novosibirsk regions 

Advanced 

A relatively high level of 
manufacturability of the industrial 

structure is provided by a high level of 
implementation of scientific, innovative 
and technological potential of the region 

as a whole, which ensures the 
progressive growth of this group. 

Within the quadrant, the subjects are 
asymmetrically developed on both axes. 

Moscow, Saint Petersburg, the 
Republic of Tatarstan and 
Bashkortostan, Moscow, 

Sverdlovsk, Nizhny Novgorod 
regions, Perm territory, 

Yaroslavl, Irkutsk, Chelyabinsk, 
Belgorod, Murmansk, Penza, 
Rostov regions, Krasnoyarsk, 

Krasnodar territory, the Republic 
of Kalmykia, Udmurtia 
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The criteria of the presented typology are the level, balance and proportionality of the 

technological capacity of the region and the industrial structure of the subject of the Russian Federation. 

Positioning of the regions in the technological space allows us: 

– to identify potentially attractive subjects that require investment in the scientific and innovation 

infrastructure of industry, or the development of an industrial structure; 

– to define the boundaries of technological transformation of regions, without excluding 

significant relationships with related industries and areas of development; 

– to consider each of the regional industrial structures as a part of a single countries' technological 

system. 

Thus, in relation to the economic reality, in our case, to the regional industrial complex, the 

process of semiotic analysis can be presented as follows (figure 1). 

 

 

 Semiotic approach to the analysis of the regional industrial complex Figure 1. 

Thus, the presented calculations and the selected method of quantification of aggregated data 

produced during the stages are the consistent representation of the development of regional industrial 

structures as systems of signs in the form of a system of indices, indicators, etc., which form a formal 

representation of the subject of the research. According to the obtained data, one can conclude that the 

industrial complex of the region can be represented as a phenomenon by means of diagnostics of general 

quantitative trends and properties. 

7. Conclusion 

In conclusion, the main disadvantages of the semiotic approach are the absolutization of the 

quantitative side of the studied phenomena and processes; the need to search for the quantification 

methods; the formalization of the analysis process based on the secondary role of connections between 

signs and codes.  

The paper shows the possibilities of the semiotic approach in relation to economic phenomena (in 

particular, the development of regional industrial structures). The author demonstrates that the approach 
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tools allow to analyze how the economic process can be described; the applied aspects of applying certain 

semiotic tools for planning and forecasting the region's economy can be identified. This is especially 

significant in the context of modern digital reality. 
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