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Abstract: The subject of consideration is the methods of analyzing the model of the technological core of the production 

system, as well as the procedures for calculating the plan-forecast of autonomous development. The analysis 

of the multi-product model of the technological core made it possible to compare unmanaged and controlled 

development modes. Managed mode involves the use of strategic planning methodology. The formulation of 

the optimization problem consists in finding a state that delivers the extremum of the target criterion for the 

effectiveness of structural innovations of the technological core. The method of equivalent transformation of 

the model for the achieved values of the indicators allowed us to build a multi-stage process of calculating 

the trajectory that brings the technological core of the production system closer to the optimal state. The 

proposed methodology for the formation of a strategic restructuring plan is mathematically justified. 

Numerical examples of numerical calculations based on statistical data are given. It is shown that the use of 

the excise mechanism can ensure the restructuring plans investment. The results obtained indicate the 

prospects for the development of strategic infrastructure planning institutions to realize their own potential of 

the technological core. These institutions are especially relevant in a situation of unprecedented external 

sanctions.

1 INTRODUCTION 

Sustainable development of the economic system 

involves both its reproduction and growth in the long 

term. However, the sustainability of reproduction and 

a high growth rate are not always compatible. In order 

to ensure sustainability, it is necessary to sacrifice the 

rate of growth, and vice versa. This is due to the 

properties of the balance of technological ties. The 

formation of a balanced structure of reproduction 

allows for a reasonable compromise of sustainability 

and growth in the development process. 

The technological core of an economic system 

will be called a set of types of production activities 

available for observation and measurement, sufficient 

to adequately represent the state of this system. The 

technological potential of the core is determined by 

the upper limit of its growth indicator. 

One of the ways to accelerate production growth 

may be to find the preferred structure of the 
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parameters of production activities and ways to 

implement this structure. As calculations show, this 

possibility is justified (Gusev, 2007). 

The considered model of the technological core 

allows us to consider two ways of organizing 

reproduction, corresponding to the controlled and 

uncontrolled modes. Both methods lead to extreme 

equilibrium states, when the structure of prices and 

output volumes stabilizes, and the shares of growth in 

all types of products and services are the same. The 

essence of an unmanaged regime is that each industry 

or activity disposes only of funds that are a share of 

its own added value. In the case of this mode, the 

equilibrium state with the lowest amount of 

productivity is realized. In the case of a controlled 

mode of reproduction, the equilibrium state with the 

highest value of productivity is realized. The essence 

of this regime is that for each industry or type of 

activity, a phased (indicative (Abdikeev et al, 2007)) 

plan for changing the structure of output is formed. 



The subject of the analysis is the management of 

the efficiency of the technological potential of the 

production system through its restructuring. The 

restructuring methodology under consideration uses 

the performance indicator of its technological core as 

a target criterion. It includes methods for calculating 

the dynamics of volumetric and cost parameters 

complex of economic development, aimed at 

increasing its productivity within the framework of 

existing technological and resource constraints. 

2 RESEARCH METHODOLOGY 

The model of reproduction of the multi-product 
system (Gusev, 2018) allows us to determine the 
productivity indicator of the production system, as a 
function of the structural proportions of outputs and 
prices for the products and industry services 
produced. Maximizing this indicator, which reflects 
the ratio of output and costs, makes it possible to 
calculate a balanced structure of outputs and prices 
corresponding to the equilibrium mode of 
reproduction, as well as a phased plan for achieving 
this goal. 

The specificity of the planning task is that the 

maximum (potential) productivity of the 

technological core of the production system can be 

achieved in different ways: only by changing the 

structure of output of industries, only by changing the 

structure of prices, or by joint changes in the 

structures of output and prices. 

However, the case of a joint change in the volume 

of output and prices for products is of practical 

interest, since these parameters are connected by 

market mechanisms and change together: an increase 

in the volume of output leads to a relative decrease in 

price and vice versa. 

2.1  Volumetric Conditions of 
Reproduction 

Models and methods of management aimed at stable 

reproduction and self-sufficient development of the 

technological core of the economy are considered. 

For this purpose, a closed model of costs is used - the 

release of the Leontief type (Leontief, 1990). 

It is assumed that Zij - direct costs of industry j for 

the production of products or services of type i, Vj - 

outputs of products and services of type j. Based on 

these data, aij - unit cost coefficients are calculated:  

 jijij VZa / . (1) 

The input-output model can be represented by the 

following ratio 
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where i  - Industry Reproduction Index i.  

If we assume that the total costs of goods are equal 

to their presence (output) in the previous 
period, then 

the system index of reproduction 
 
is determined by 

the minimum reproduction index for all types of 

goods 

i
i
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Then the technological restrictions on the output 
of products are of the form: 
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Releases satisfying condition (2) in physical terms 

are balanced.  
We will consider the problem of choosing the 

parameters of the model of production activity with 
the highest value of the reproduction index. 
Formulation of the optimization problem with the 
criterion of the maximum reproduction index of 
output   for the release structure iV  has the form: 

 ,max
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
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2.2  Cost Conditions of Reproduction 

In problem (2), it is assumed that the production 

technology does not change in one cycle, i.e. the 

natural coefficients of unit costs are constant. This 

problem does not depend on the price of goods, but 

its actual use is hampered by the fact that for large 

production systems the measurements are usually 

made in terms of value. 

If the unit cost coefficients are determined based 

on cost indicators, and not natural, as in the formula 

(1), i.e. 
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where j
cV  - volume of output in value terms, jp  - 

price of the industry
 

j  products, then the problem of 

balancing the structure of indicators for the 

production cycle will take the form 
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Issues in value terms that meet the conditions (4), 

(5) at fixed prices are balanced. With such volumes 



of output, the reproduction indices of industries are 

the same. 

Consider the problem of balancing the price 

structure of the production cycle. The volumes of 

goods are estimated in physical units. On the other 

hand, the total cost i
cV  of the output good i is the sum 

of the values of all components in the technological 

cycle at a price
 

jP  of the good j at this stage, 

multiplied by the coefficient of value growth over the 

cycle period (profitability) ir . 
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Using this ratio in value terms and the ratio 

(1), we get 
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Considering that the reproduction rate is 

determined by the minimum profitability on the list 

of goods, we get an optimization problem for the 

price structure. 
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Prices satisfying conditions (7) for fixed issues are 

equilibrated. At such prices, the profitability of all 

industries is the same. 

2.3 Equilibrium of Outputs 

Statement 1. If the matrix A is non-degenerate, the 

solution of the problem of finding the output 

equilibrium system coincides with the eigenvector of 

the matrix A and the inequality in the condition (3) 

can be replaced by equality. 

Indeed, since the number of inequalities in the 

constraint coincides with the dimension of the volume 

vector, the solution of the problem of bilinear 

programming is achieved on the equality. 
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that is, coincides with the eigenvector of the matrix 

A. 

The output vector satisfying condition (4) will be 

called equilibrium. 

To calculate the eigenvector and the eigenvalue 

of the positive Shura matrix A, it is convenient to use 

the iterative procedure: 

x0= (1,1,…,1), 

 yk=A·xk  (9) 

 xk+1=
k

k

x

y
, k = 0, 1, 2, … (10) 

The eigenvalue of matrix A, calculated as a limit 

value kx , the largest among all its own numbers 

(Gusev, 2022). The process (9), (10) simulates an 

uncontrolled mode of reproduction for the 

technological core of the economy, if interpreted 
kx  

as a vector of output or price indices for the moment 
k . 

Statement 2. Let A be a non-negative matrix 

whose maximum modulo eigenvalue is a, |a| <1. Such 

a matrix is called stable. The eigenvector x of this 

matrix satisfies the equation 

A x = a x. 

The search for the eigenvalue x with the 

maximum eigenvalue is performed by an iterative 

procedure 

xk+1 = Axk/║xk║, 

where k is the iteration number.  

Stopping the procedure is carried out according to 

the condition   

║xk+1 – xk║ < ε, 

where ε is the specified accuracy of the calculations 

(for example, ε=0,001). In this case, the eigenvalue a 

of the matrix A is defined as 
ka x lim  

k 
 . 

Proof of this claim is given in (Gusev, 2022). The 

output volumes and prices obtained by such an 

algorithm are equilibrated. Process (9), (10) may have 

an interpretation of the sustainable dynamics of 

economic interactions. 

2.4 Joint Balancing of Output 
Reproduction and Prices 

Statement 3. Maximum criteria values
 
  and r for 

problems (2), (3) and (7) are the same and the solution 

V and P  are eigenvectors and are defined with 

precision to a scalar multiplier. Proof of this claim is 

given in (Gusev, 2022). 

The productivity of the production system is 

defined as the ratio of value added to intermediate 

costs  

π = Y/ Z, 

where Y is an added value (GDP), Z is the sum of 

intermediate costs. This indicator is related to the 

coefficient of intermediate costs, or material 

intensity. Let's denote V – gross output, material 

intensity a = Z/V, gross output  

V = Y + Z. 

Then  
π = (V-Z)/Z = 1/a – 1. 



We have: 

a =1/ .  
The productivity indicator can be determined 

from the solution of the problems as 

 π* =  *– 1   

or, according to the Statement 3 

 π* = r *– 1   

and represents the share of the added value in the 

value of intermediate consumption in the 

technological development equilibrium of the 

production system.  
To find a release vector that maximizes 

productivity scores   technological core, we will 

apply the gradient descent procedure.  

Denote I  – unit vector, E  – diagonal unit 

matrix, h  – step size,  

x/Ax)x( a  

Minimize procedure on a rectangular area 

)x(min
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a
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by the gradient descent is as follows: 
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where k – iteration number. 

On the other hand, the resulting extreme 

solution may not be balanced..  

Statement 4. Let  
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the gradient projection method is of the form: 
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where k – iteration number, weakly converges to 

the conditional extremum. Proof of this claim is 

given in (Gusev, 2022). 

The process of optimizing the structure of outputs 

generates a sequence of increasing estimates of the 

productivity of the technological core, accompanied 

by a sequence of increments of outputs of some 

industries. At the same time, the increment of outputs 

of other industries does not lead to an increase in 

productivity estimates. The rate of convergence 

depends on the magnitude of the step h: first, as the 

step increases, the speed increases, and the activity 

decreases. 

The resulting solution is balanced, but not 

equilibrium.  

2.5 Restructuring Plan-Forecast 

The initial information about the structural balancing 

problem is formed on the basis of the analysis of 

economic statistics. The difficulty lies in the fact that 

in a number of situations (for example, regional or 

industry planning; scenario forecasting) there are no 

standard methods for collecting and processing data. 

In these cases, it is proposed to combine statistical 

data with expert estimates of the cost structure per 

unit of output. 

The practical use of the approach under 

consideration involves a phased approach. For each 

stage, an additional restriction on deviations from the 

existing structure is introduced, corresponding to the 

ideas about the permissible parameters of 

reproduction. 

In order to determine the most rational 

restructuring plan, you can use the following 

statement of the problem: 

 
















 


nitVtVtV

tVatV

iii

n

j

jiji

,...,1),1()()1(

)()(

max

1

V,








 (11) 

with a technological limit on the output and the 

condition of changing the outputs by one cycle of the 

plan. 

If we keep in mind that the measurement of unit 

cost coefficients is made at the previous stage of the 

cycle, then the problem of balancing price 

proportions in the non-equilibrium mode can be 

represented as: 
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where )1(/)()(  tPtPtp iii  - product i price 

index. 
Denote D  - diagonal matrix with the diagonal 

nVVV ,.., 21 ; C  - diagonal matrix with the diagonal 

nVVV /1,../1,/1 21 . 

When the volume of output changes, the estimates 

of unit costs ija  change too. In order to record the 

results iV  of the previous cycle, the coefficients of 

direct costs are recalculated.  



The paper (Gusev, 2022) proves the following 

statement. If everything niVi ,..,1,0  , then the 

transformed matrix with coefficients jiijij VVaa /  

has the same eigenvalue as the matrix А, and the 

eigenvector is equal to the original with precision to 

deformation D . 

The last transformation does not change the 

spectrum of the direct cost matrix (technological 

matrix) A, and its eigenvectors are preserved with 

precision to deformation. D . Repeating the 

procedures for finding the optimal solution and 

recalculating the matrix of direct costs from clock 

cycle to clock cycle, we will get an indicative plan-

forecast for the joint development of the 

redistribution of the technological complex. 

The procedure for calculating the indicative plan 

uses the values of absolute and relative issues. In the 

first step, the vector 
0V  of absolute releases is used 

to move to relative editions 1v  by transforming the 

process matrix 
000 ACDA  ,  

where  

)diag(VD 00  , 100 )D(C  . 

Next, the problems of finding the vector of 

relative volumes of output are solved 
kv  
1-k1-k1-k CADA k  
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with a technological limit on production output per 
cycle of the plan, where I  – unit vector. Output Index 
Vector 

kv , obtained as a result of solving the 
problem (6) at step k, we will call it locally 
equilibrium.  

If the solution of balancing problems (12), (13) is 

used to adjust the coefficients of unit costs, then its 

repeated solution will give price indices in the range 

from
 
  to  , and the growth coefficients r, γ will 

receive an increment the smaller the closer the 

solution is to the equilibrium state. When 

approaching the equilibrium of the industry with 

critical (small) marginal outputs and prices, having 

received the appropriate increments, they will cease 

to be critical. In addition, the updated direct cost 

ratios can be used in the volume balancing task (2), 

(3). 

Then, if there is a solution to the problems with 

1k , on the cycle k, the volumes of indicative 

outputs and prices in absolute units can be obtained: 

0

1

V)diag(vV 
kj

jk , 

0

1

P)diag(pP 
kj

jk . 

Sequences
k

V , kP  for the finite number of
 cycles 

tend to the proper vector of the technological 
matrix 

A, and the estimates
 

krk ,  tend to the eigenvalue of 

this matrix. 

When calculating the values iv  are interpreted
 as 

indices of the volume of transport services performed, 

and the restrictions on them under the assumption of 

non-decreasing are of the form 
.,...,1,1)( nitvi   

The process of optimizing the structure of outputs 

generates a sequence of increasing estimates of the 

productivity of the technological core, accompanied 

by a sequence of increments of outputs of some 

industries. At the same time, the increment of outputs 

of other industries does not lead to an increase in 

productivity estimates. 

3 RESULTS OF THE STUDY 

3.1 Calculation of the Plan-Forecast 

Since the equilibrium proportions of output can differ 

significantly from the existing ones, we will solve a 

series of optimization problems at a value of θ close 

to 1 (θ = 1.05 for output and θ = 1.1 for prices, μ = 1). 

That is, the restriction allows no more than 20% 

change in proportions in the direction of growth. For 

the data on the multi-product economy of the Russian 

Federation (table of intermediate costs of 2019), the 

curves of indicative dynamics of output indices at 

fixed prices were obtained, leading through a certain 

number of steps to a balanced price structure. As a 

result of the calculations, all 60 industries were 

divided into three groups: those with an increase in 

output (10 investments), those with an increase in 

prices (15 excisable) and the rest. 

The indicative dynamics of the productivity 

indicator is presented below. Figure 2 shows a graph 

of the change in the productivity coefficient with 

repeated repetition of the solution of the problem (9) 

for data on the Russian economy, where the upper 

limit of the change in price indices was 1.2, and 

productivity was measured as a percentage. 



 

Figure 1. Productivity dynamics 

The graph gives an idea of how far the initial state 

of the economy (the solution at the initial step was 

94%) from the equilibrium state (the asymptote for a 

repeated solution is close to 120%). In addition, the 

slope of the curve can be used to judge the stability of 

the economy. As can be seen from Figure 1, the closer 

the price structure to the equilibrium structure, the 

higher the tolerance (stability) of the economy to the 

price changes. From the figure it also follows that the 

first few stages of the indicative plan are the most 

effective. 

In addition, when compared to the dynamics of 

productivity for an isolated change in output volumes, 

it can be seen that the marginal level of productivity 

in the case of a joint change in prices and output 

volumes is higher. This can be explained by the fact 

that the marginal level of productivity with a variation 

of only output volumes corresponds to an extreme on 

the permissible set of parameter space of smaller 

dimension, and with an additional variation in prices, 

it is possible to move to a larger value of the 

extremum. 

Changes in prices for some types of products 

lead to inflation. The dynamics of the deflator for the 

entire list of products and services is shown below in 

Figure 2. 

 

Figure 2 Dynamics of the deflator at the restructuring stage 

Because of calculations, all types of 

activities from the All-Russian Classifier of the 

Economic Activity Types are divided into three 

groups: those involving an increase in output 

(invested), assuming an increase in prices for their 

products (donors) and the rest. The first two groups 

can be interpreted as bottlenecks of the technological 

core. Invested industries are a bottleneck of the 

volume type. Donors are a cost bottleneck. 

Figure 3 shows the estimated indicative 

plan-forecast of increasing the output of invested 

industries. 

 

 

Figure 3. Dynamics of output indices (even points) 

1. Products and services of agriculture and hunting  

2. Products of mining industries  

3. Wholesale trade services, except wholesale trade 

of motor vehicles and motorcycles  

4. Services of land and pipeline transport  

5. Products software and software development 

services; consulting and similar services in the field of 

information technology; services in the field of 

information technology 

6. Financial and insurance services  

7. Real estate services  

8. Legal and accounting services; head office 

services; Enterprise Management  

9. Advisory Services  

10. Rental and Leasing Services Security and 

Investigation Services; services for the maintenance of 

buildings and territories; administrative, business and 

other support services 

 

The graphs give an idea of how far the initial state 

of the economy (the solution in step 1) is from the 

equilibrium state (the asymptote for a repeated 

solution). In addition, the slope of the curve can be 

used to judge the stability of the economy. The closer 



is the production structure to the equilibrium one, the 

higher its tolerance for price changes. 

 Figure 4 shows the estimated indicative plan-

forecast of increasing the prices of donor industries. 

 

 

Figure 4. Evolution of price indices (odd points) 

11. Textiles and textiles, clothing, leather and leather 

goods  

12. Wood and wood and cork products, except 

furniture; products made of straw and materials for 

weaving  

13. Services printed and services for copying sound 

and video recordings, as well as software  

14. Tools medicinal products and materials used for 

medical purposes  

15. Mineral non-metallic other  

16. Electrical Equipment  

17. Vehicles and equipment, other  

18. Furniture, ready-made other products 

19. Water disposal services; sewage sludge; waste 

collection, treatment and disposal services; waste disposal 

services; reclamation and other waste disposal services  

20. Water transport services  

21. Air and space transport services  

22. Publishing services  

23. Film, video and television production services, 

sound recordings and music production; television and 

radio broadcasting services  

24. Telecommunication services  

25. Travel agencies, tour operators and other 

reservation services and related services 

 

As can be seen from Figure 1, 2, 3, 4, the closer 

the price structure to the balanced one, the less for the 

stage of price changes and the productivity indicator. 

3.2  Equilibrium Dynamics for 
Unmanaged Mode 

Unmanaged mode gives the following 

productivity dynamics with the initial state 73% for 

2019. 

 

Figure 5. Productivity dynamics for unmanaged mode 

 

Productivity stabilizes at an equilibrium level of 

86%. Transition to unmanaged mode after the 

managed restructuring phase gives the following 

productivity dynamics. 

 

Figure 6. Productivity dynamics for unmanaged mode after 

the managed restructuring phase 

There is a decrease in productivity from 133% to 

the equilibrium level of 86%. Thus, the restructuring 

of the technological core does not affect the 

parameters of uncontrolled equilibrium. 

3.3  Managed restructuring financing 
mechanism 

To implement the restructuring plan, an excise duty 

mechanism can be applied, which makes it possible 

to regulate prices and form an investment fund to 

increase the output of the relevant industries. The 

restructuring process affects three groups of 

industries: investing (excisable), investable and 

neutral. According to Rosstat, for 2019, tax 

collections had the following values. 

 

 

 



Table 1: Tax fees of the Russian Federation in 2019. 

Tax article Tax Levy 

Current 

tax rate 

Nominal 

tax rate 

Reduction 

of the tax 

burden 

VAT Total 

intermediate 

consumption 

expenditure 

1 986 377  2% 

from 

10 till 

20%  

from 8 

till 18 

times 

Other taxes, net 

of other 

production 

subsidies 

974 909 0,1% 13% 
129 

times 

Personal income 

tax Household 

expenditure on 

final 

consumption 

6 520 314  11,6% 13% 1,4% 

 

In the process of restructuring, it is advisable to 

apply a manageable mechanism of taxation on the 

consumption of industries (appointment of excise 

taxes). The list of industries, with a special taxation 

procedure at the 1st stage of the plan (increased excise 

taxes and, accordingly, the price index) is shown in 

Figure 3. 
Output volumes in these industries do not change 

during the planning phase. Output volumes in 
invested industries (Figure 2) increase by no more 
than 20% per stage. 

With a tax rate ≤%7 per stage, the additional tax 
fee for all 8 stages will be 7.6 trillion rubles. At the 
same time, GDP growth due to restructuring will be 
12%, inflation ≤3.1%. 

Table 2: Financing of the 1st stage of restructuring. 

Financials Evaluation 

Excise duty on the 1st stage 1 796 694  

Investments in fixed assets 1 426 895  

Consumption of fixed capital in invested sectors 369 799  

 

The valuation of fixed capital used a depreciation 

ratio of 2%. From the above results, it follows that the 

depreciation income at the 1st stage of the plan is 

sufficient for investing in restructuring. The same 

conclusions are true for subsequent stages. 

With a tax rate of ≤10% per stage, the additional 

tax levy for the first 4 stages will amount to 7.19 

trillion rubles, which covers investment costs for 

restructuring and additional consumption of fixed 

capital. At the same time, the increase in inflation 

≤3.5%, GDP growth due to restructuring will be 12%. 

4 DISCUSSION OF THE RESULTS 

OBTAINED 

The action of adverse factors causes the incomplete 

realization of the technological core potential, which in 

fact is an underutilized development resource. These 

results demonstrate the possibilities of improving the 

efficiency of the technological core, based on a 

systematic modification of its structure. The possible 

increase in the productivity of the enterprise can be 

exceeded by more than two times. The practical 

implementation of such a possibility should be 

associated with the development of strategic 

development plans and, along with the choice of priority 

areas for the development of the technological core, 

requires the use of adequate methods for forecasting 

multi-product dynamics, taking into account all the main 

aspects of economic activity: capital formation, 

accumulation, final consumption, export-import flows 

(Samuelson, 1992; Petrov, 1996). Planning at the new 

level also involves the use of appropriate organizational 

and institutional mechanisms (Antipov, 2019). 

Of real interest in the developments of this kind 

are models of large dimension: the list of analyzed 

types of production activities can be in the hundreds. 

The difficulty lies in the fact that in some situations, 

there are no standard methods for collecting and 

processing data. In these cases, it is proposed to 

combine statistical data with expert estimates of the 

cost structure per unit of output. 

In addition, for the practical application of models 

of the technological core, it is required to use 

effective algorithms for solving mathematical 

programming problems of the type under 

consideration (Bergstra, 2011; Doumic 2017; Poljak, 

1983; Fox, 2019) and calculation controls, as well as 

integrate them into the working environment 

(Doumic, 2017). It is also necessary to have free 

access to up-to-date verified data and modern 

information technologies, including the appropriate 

computing environment and interface devices. An 

example of using a similar open access toolkit 

(Thread Pool Executor of Akka) for processing large-

dimensional tasks is given in the article (Hai, 2021). 

The effect of tax levies is usually assessed from two 

perspectives. On the one hand, they are necessary for the 

performance of state functions in the field of social 

security, defense, project financing, etc. On the other 

hand, they are considered to be a burden for the 

manufacturing sector and reduce the volume of output 

(Matveeva, 2007; Pelih, 2004; Shemetev, 2010). Due to 

this, with an increase in the tax rate, the amount of tax 

collections grows, reaches a maximum and then 

decreases (Laffer curve (Kakaulina, 2017)). 



The proposed mechanism for restructuring the 

technological core does not obey this pattern. With 

the growth of the tax levy from the excisable group of 

industries, the output of invested industries, as well as 

gross output and GDP, is growing. Obviously, an 

upward change in the tax rate cannot lead to unlimited 

GDP growth, since the latter is limited by the 

maximum value for the equilibrium regime 

corresponding to the solution of the problem (2), (3). 

In addition, as follows from Figure 3, the increased 

excise duty rate should be maintained for a limited 

time. Therefore, the dependence of GDP on the rate 

with a fixed duration of the restructuring plan also has 

a maximum point (Laffer curve of the 2nd kind). 

5 CONCLUSION 

Large production complexes using processes with 
many technological redistributions, in the process of 
the life cycle face the problem of obsolescence and 
inefficient use of fixed assets and equipment. The 
imbalance of production lies in the fact that no more 
than 50% of fixed assets are actually used, which is 
combined with the presence of "bottlenecks" in the 
chains of technological processes. A method of 
restructuring management aimed at the formation of 
a balanced structure of reproduction is proposed. In 
modern countries, the presence of the same type of 
technological nuclei leads to ambiguous results: the 
per capita GDP of one country can differ significantly 
from the per capita GDP of another country. To some 
extent, this difference is explained by the structural 
features of the economies of these countries. "With 
regard to Russia, there is a growing realization that 
the main limitations of production growth in the 
country are due to the structure of the economy: this 
is an inefficient structure of production, an 
unproductive income structure, a backward structure 
of exports, an irrational regional structure of the 
distribution of productive forces" (Uzjakov, 2020). In 
addition, crisis phenomena and external production 
sanctions have a negative impact. All this requires 
effective measures to counter them, in particular, 
through the transformation of the internal 
mechanisms of economic activity. 
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