
IOP Conference Series: Earth and
Environmental Science

     

PAPER • OPEN ACCESS

Modeling of priority institutional measures to
overcome threats to sustainable development of
the region
To cite this article: Y Kharazishvili et al 2023 IOP Conf. Ser.: Earth Environ. Sci. 1269 012023

 

View the article online for updates and enhancements.

You may also like
A stock-flow consistent input–output model
with applications to energy price shocks,
interest rates, and heat emissions
Matthew Berg, Brian Hartley and Oliver
Richters

-

The degree of economic development
pattern of economy
Yuan-Yuan Guo and Xiao-Pu Han

-

Correlation macroeconomic, government
efficiency, infrastructure, and climate
change vulnerability: a cross-country
analysis
E Ernawati, R A Madi and M Asri

-

This content was downloaded from IP address 51.77.108.159 on 16/08/2024 at 17:26

https://doi.org/10.1088/1755-1315/1269/1/012023
https://iopscience.iop.org/article/10.1088/1367-2630/17/1/015011
https://iopscience.iop.org/article/10.1088/1367-2630/17/1/015011
https://iopscience.iop.org/article/10.1088/1367-2630/17/1/015011
https://iopscience.iop.org/article/10.1088/2632-072X/ad3261
https://iopscience.iop.org/article/10.1088/2632-072X/ad3261
https://iopscience.iop.org/article/10.1088/1755-1315/1302/1/012074
https://iopscience.iop.org/article/10.1088/1755-1315/1302/1/012074
https://iopscience.iop.org/article/10.1088/1755-1315/1302/1/012074
https://iopscience.iop.org/article/10.1088/1755-1315/1302/1/012074
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsv36YCxofMBwF9tpPSbizQAp32oL3r6cF1jaSPHk0BzQ3lxk3j89ScOXA2EiQ9siJ8d-uf0uGMoH60HGE1FUt80GWh48E6c4e5t1bNXMG0cpkJoIAusUp1deFyWSZCWGNtgjOV3NwouQ8iw5ciR_ZZ2Kip8u0SlsKQLcNPkKCm_m9QsvC8Ab63gshbdcIXd5RFJLPUTVIRMjvn2SsBEnPUJynbV5dSqydxiw6GsVPRWcMyv59zRwxHPZyoy1YESIfLOhSoEgbxrOxiMn7R9M2gI5_rtK5HIFOkuJBViySyUIxAFNa7h8X4qAlXKntTMUvowsPVPw1fv_FDoods__A&sig=Cg0ArKJSzAULpjGxHJVn&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://www.electrochem.org/prime2024/registration/%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3DIOP_prime_early_reg%26utm_id%3DIOP%2BPRiME%2BEarly%2BRegistration


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ISCES-2023
IOP Conf. Series: Earth and Environmental Science 1269 (2023) 012023

IOP Publishing
doi:10.1088/1755-1315/1269/1/012023

1
 

Modeling of priority institutional measures to overcome 

threats to sustainable development of the region 

Y Kharazishvili
1,2

, V Lyashenko
1
, O Grishnova

3
, O Hutsaliuk

4
, I Petrova

1
 and 

O Kalinin
5
 

1
Institute of Industrial Economics of the National Academy of Sciences of Ukraine, 

Kyiv, 03057, Ukraine 
2
National Institute of Strategic Studies, Kyiv, 01054, Ukraine 

3
Taras Shevchenko National University of Kyiv, Kyiv, 01601, Ukraine 

4
Private higher education institution «Rauf Ablyazov East European University», 

18036, Cherkasy, Ukraine 
5
Kyiv National Economic University named after Vadym Hetman, 03057, Kyiv, 

Ukraine  

E-mail: alex-g.88@ukr.net 

Abstract. The study suggests the methodology and model calculations of implementing 

priority institutional measures to overcome threats to sustainable development, the theoretical 

foundation of which is macroeconomic theory: aggregate demand, aggregate supply and the 

model of general macroeconomic equilibrium that allows modeling all the defined priority 

areas: 1) proposed measures to prevent corruption and reduce the level of shadowing of the 

economy by legislatively limiting markups for "padding firms" to no more than 15%, which 

limits the level of shadowing to no more than 15% and an increase in the share of wages in 

output at the level of EU countries – 0.28; 2) the quantitative impact of wage increases on 

macro indicators is shown; 3) adherence to realistic and optimistic development scenarios 

ensures innovation efficiency at the level of 0.89 and 2.1, respectively, instead of the current 

level of 0.13; 4) increase in investment, export of goods and services, household consumption 

and decrease in import of goods and services; an annual strategic plan for the restoration of the 

ecological component and its indicators on the trajectory of sustainable development has been 

developed, which ensures the level of reliability of environmental safety at the level of the EU 

countries.The simultaneous application of macroeconomic levers creates a cumulative effect of 

economic growth of all interconnected macroeconomic indicators. 

1. Introduction 

Sustainable development is an unconditional priority of global development and development 

strategies of civilized countries. However, the declared Sustainable Development Goals (SDGs) are 

extremely difficult to implement due to a range of circumstances where the main obstacle is the desire 

of corporations and oligarchs to enrich themselves. This jeopardizes not only sustainable development 

but also national security. Therefore, a very important task for scientists is to create such a 

methodology that would provide a clear and specific identification of threats to sustainable 

development in the security genesis dimension, would make it possible to accurately determine the 

priority areas of institutional measures for this purpose and offer specific institutional measures to 
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overcome threats to sustainable development with the possibility of quantification using impact 

modeling. 

Numerous strong research papers [1-11] are dedicated to sustainable development issues, proving 

the fact that good governance and institutional efficiency are related to long-term development and 

sustainable success. Long-term progress in achieving SDGs can depend on improving institutional 

quality and reducing country risks to [1]; investigation of the relationship between long-term progress 

in achieving Sustainable Development Goals and improving institutional quality and reducing country 

risks [2]; modeling of organizational factors affecting the efficiency of implementing sustainability 

development at higher education institutions: the interpretive structural modeling (ISM) approach [3]; 

demonstrating how cause-effect diagrams can be used to find system leverage points [4]; justifying the 

multidimensional nature of sustainable development and proving that the science of sustainable 

development should play an important role in integrating different styles of evolution knowledge 

creation in order to fill the gap between science, education, practice and policy that is central to the 

successful advancement of the new paradigm [5]; justifying a comprehensive approach to sustainable 

development [6]; digitalization to achieve main Sustainable Development Goals: weighty steps 

towards a smart green planet [7]; the critical analysis of the impact of COVID-19 on the global 

economy, management and ecosystems and opportunities for cyclical economy strategies [8]; the 

relevance of cyclical economy practices for Sustainable Development Goals [9]; explaining the 

linkage of important success factors such as knowledge, skills, creativity and innovation with business 

model components [10]. 

So, particular publications explore different aspects of sustainable development. However, with the 

concept of sustainable development including so many various areas, scientists focus on addressing 

certain specific aspects that, despite their great importance, cannot offer a comprehensive solution to 

the problem. For example, it concerns issues of multidimensional description of the structure and 

system of indicators, formulation of sustainable development criterion, identification methodology, 

scientific justification of dynamic weighting coefficients, scientific justification of limits of the safe 

existence of active dynamic systems, methodology of sustainable development strategy in the security 

dimension, scientific justification of the definition of threats and problem components of sustainable 

development reflected in [11]. 

A separate task is the scientific justification of priority institutional measures to overcome threats 

and problematic components of today sustainable development in order to implement strategic 

scenarios by modeling macroeconomic levers of economic growth, which is the purpose of the article. 

 
2. Material and Methods  

The development of priority institutional measures to overcome threats is based on the study of 

substantiation of problematic active components of regional sustainable development in the genesis 

security dimension, which are determined by the deviation of components and indicators from the 

sustainable development criterion. This study resulted in the justification of four strategic areas of 

institutional measures that will allow covering almost all sustainable development indicators at the 

given regional level (10 components and 60 indicators), namely: 1) measures of de-shadowing and 

anti-corruption activities; 2) increasing the living standards and life quality of the our population; 3) 

stimulation of innovation, scientific and technological activities; 4) application of modern 

macroeconomic levers of state economic growth [11].     

The theoretical foundation of institutional measures is the macroeconomic theory: aggregate 

demand, aggregate supply and the general macroeconomic equilibrium model. So, the methodology 

and model calculations of implementing priority institutional measures to overcome threats to 

sustainable development are based on the use of macroeconomic levers of state economic growth. To 

assess the impact of defined strategic areas on sustainable development indicators [11], we use impact 

multipliers calculated using the general macroeconomic equilibrium model including the aggregate 

condition demand function model, the aggregate supply function model and the general 

macroeconomic equilibrium model (Fig. 1.), which uses the ideas of J. Sachs [12]. 
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The aggregate demand function model )(PQD
 determines the dependence of nominal GDP on 

way changes in the general price level P – GDP deflator. 

 
 

 

 

 

 

 

Fig. 1. A model of the country’s (region’s) economy as a complex functional system 
 

 

The aggregate supply function model )(PQS
 determines the dependence of real GDP on changes 

in the general price level P – GDP deflator.  

The transcendental equation determining the interaction of existing aggregate demand )(PQ D
 

and aggregate supply )(PQS
 functions to achieve general macroeconomic equilibrium is the 

macrofunction of the economic system that defines total inflation P (GDP deflator).   

   

  0)(/)(  t

S

tt

D PQPPQ                                                           (1)  

 

Macrofunction F of the system as a quantitative expression of the main goal of the study depends 

on the controlling influence X  (vector of input parameters) and at the same time ensures the 

achievement of influence on the corresponding initial indicators Y  (vector of output parameters) – 

transfer function of the system. 

This approach provides a scientific foundation for the implementation of institutional measures to 

overcome threats to sustainable development. 

The analysis of existing models for forecasting the macroeconomic policy of economic growth 

[13-24] has revealed that most of them do not have a systematic approach – the interaction of 

aggregate known demand and aggregate notable supply functions for endogenous determination of 

the integral indicator of inflation in the country’s economy – GDP deflator, real GDP and its growth 

rate. Approximation of macroeconomic relationships by linear regression equations makes it quite 

difficult to reproduce real economic dynamics in the context of transformational economy. 

Besides, particular models feature shortcomings and simplistic approaches that are applied either as 

Say’s statement “Supply creates its own demand” or Keynes’ statement “Demand creates its own 

supply”, but most of them testify in favor of supply. Aggregate demand in neo-Keynesian approaches 

is considered in a very simplistic view under the assumption of a possible constant price standard and 

exogenously given rates of labor growth directly related to the rate of state economic growth. 

Combining models )( t

D

t PQ  and )( t

S

t PQ  (i.e. the application of both Keynesian approach – 

demand creates its own supply and classical approach – supply creates its own demand) allows us to 

calculate an integral indicator of inflation in the country’s economy – GDP deflator, real GDP and its 

growth rate, as well as to determine the actual impact of various supply and demand agents on them 

(Fig. 2).  

The given model allows us to answer two main questions: how the initial macro indicators will 

change when fiscal and monetary policy tools are changed, and what controlled parameters should be 

to ensure the specified rates of economic growth. It is this model construction that allows calculating 

adequate multipliers of the main macro indicators to changes in the controlled parameters of supply 

and demand. 

 

Y = F (X) 
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Fig. 2.  A fragment of the overall macroeconomic balance of Ukraine in 2014. 

3. Theory 

The aggregate demand function model, which combines the goods, works and services market model 

with money monetary market and foreign exchange market models, is built on the principle of ІS−LM-

models suggested by Hicks-Hansen [25-26] and further developed by Mundell-Fleming [27-28] for 

open economy conditions. The Keynesian consumption function modified by M. Friedman [29] is 

used as a consumption function based on the concept of permanent income introduced by him. 

Unlike the classical school of economics, the money market model does not use the orthodox 

quantitative theory of money, which takes into account only the transactional motive and the prudence 

motive, but uses the Baumol-Tobin money demand model [30-31] (transactional motive and prudence 

motive) simultaneously with the model of demand for money as property (Keynes’ theory of liquidity 

advantage), changing depending on changes in interest rates. The Baumol-Tobin money demand 

model is used in a modified form adapted by V. Yushchenko and V. Lysitskyi [32] to the Ukrainian 

economy. 

The difference of the developed model of the aggregate operation demand function )( t

D PQ  is the 

calculation not of the scalar value of aggregate demand but its function from the change in the general 

existing price level – GDP deflator, the original combination of existing economic theories and the 

selected modeling apparatus for components of aggregate demand (2) in order to combine them into a 

single whole with the coordinated functioning of all elements and components (3). 

 

;line],,[
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                                                  (2) 

)( t

D

t

D

t PQQ    − IS−LM model,                                                                                                            (3) 

where tC  is household consumption; 
V

tY  is household disposable income; tT  is all taxes; tG  is 

consolidated state budget expenditures (allocated in the model to public social consumption gC  and 

public investment gI ); tE  is export of goods, works and services; te  is UAH/USD exchange rate; tZ  

is import of goods and services; tI  is investment; ti  is NBU refinancing rate; tM  is money supply 

(monetary aggregate M3); tP  is GDP deflator. 

The aggregate supply function model is based on the famous neoclassical Cobb-Douglas 

production function with criterion constant returns to scale in the real form of J. Tinbergen [33]: 
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where )( t

S

t PV  is an actual output; 
te 
is a technological progress; γ  is the pace of the 

technological modern progress; L is labor costs ( sn

t

t
ttef k

P

W
PNL )(, ); tttef NN ,  is an efficient 

number of actual taxpayers (salaried employees, servants plus other category of employed persons 

reduced to the equal equivalent of salaried employees by all taxes, imposts and wages); 
t  is the share 

of the number of actual taxpayers in total employment; 
tN  is total employment; W is average annual 

real nominal wages of salaried workers; 
snk is a social burden coefficient;  is a capital utilization 

coefficient; K is capital expenditures;   is an elasticity coefficient at labor input;   is an elasticity 

coefficient for innovation expenditures;  1  is an elasticity coefficient for capital expenditures; 

inG  is nominal innovation expenditures; tP  is the GDP deflator; t is a time period. 

The specification of the production function is determined by analytical methods research for each 

period separately based on actual current and retrospective data (for the previous period) and does not 

require long time series of variables. The aggregate supply function model allows calculating the 

volume of shadow economy. 

The shift from origin to GDP (GRP) is happens via the production technology indicator (
t ): 

        

                                             )()( t

S

ttt

S

t PVPQ                                                          (5) 

 

Since separately neither )( t

D PQ  nor )( t

S

t PQ  determine the balance in the economy, as they are 

calculated at the given price standard, the general balance in the economy can be found only in the 

cooperation of all subjects of the economy on all aggregated markets, i.e. based on the interaction of 

these functions (1). 

4. Calculation 
According to the study [11], the methodology of security dimension of sustainable development 

components allowed us to define problematic components of the Kharkiv region by the criterion of 

deviation from the average value of the homeostatic plateau (6) (Table 1). 

 

Table 1. Problematic factors and criterions of development of the Kharkiv region [11] 

 

Factors Criterions 
Demographic Economy-ecological  

Innovative Standard of quality living 

Foreign economic Informal 

Investment and financial Tour-recreation 

Infrastructural Structural 

 

,0)(5.0 ,

.

,

.

,,  ti

Apperopt

ti

Loweropt

titi YYYY                             (6)     

 

where tiY ,  is  deviation of the integral index from the point of the following sustainable 

development; 
Loweropt

tiY .

,  is the lower optimal value of the vector of limit values; 
Apperopt

tiY .

,  is the upper 

optimal value of the vector of important limit values; tiY ,  is the current value of the weighty integral 

index. 
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To justify institutional measures, we will conduct modeling of overcoming threats to sustainable 

development by applying macroeconomic levers of regulatory economic growth and using multipliers 

of influence calculated using the general macroeconomic equilibrium model (Table. 2). 

Table 2. Multipliers of the main macro indicators before changing the managed supply and demand 

parameters for Ukraine (calculations for peacetime) 

 

 

Exogenous 

macro indicators 

Endogenous macro indicators 

Nominal 

GDP, 

billion 

UAH 

Real GDP Deflator 

  GDP, 

% point % 

point 

Impact weight 

factor 

Investments, billion UAH 2,82 0,14 0,0213 0,05 

Revenues of the consolidated budget,  

billion UAH  

+ 

–  

 

 

-2,28 

1,58 

 

 

-0,041 

0,028 

 

 

0,004267 

 

 

-0,119 

0,081 

Consolidated budget expenditures,  

billion UAH  

for consumption 

on investment 

 

 

2,58 

2,57 

 

 

0,045 

0,136 

 

 

0,02072 

 

 

0,134 

0,037 

Export of goods and services, billion UAH 3,54 0,095 0,01447 0,147 

Import of goods and services, billion UAH -5,73 -0,164 -0,02499 -0,236 

Exchange rate, UAH / USD 

+ 

– 

 

460,0 

-520,0 

 

10,7 

-12,0 

 

0,16305 

 

 

21,0 

-24,3 

Nominal salary, UAH 0,23 -0,0045 -0,005257 0,021 

Coefficient of production technology, 

(ratio of GDP to output) 

0,0 173,0 0,2621 -183,0 

Capital loading ratio 0,0 192,0 0,2926 -202,0 

The pace of scientific and modern technological 

progress, % 

0,0 1,37 0,20877 -1,46 

Labor demand, million people 39,0 2,82 0,04297 -0,3 

 

4.1.  Measures of de-shadowing and anti-corruption activities 

The shadow economy in the state is a consequence and the main economic basis of authorities, 

corruption, on the one hand, and on the other hand, an inexhaustible reserve and some compensator of 

economic and financial risks. Calculations of shadow economy volumes are made using the aggregate 

supply function model (4,5). 

The idea of the method of estimating shadow GDP is that there is some optimal correlation 

between elasticity coefficients of macro factors of the Cobb-Douglas production cooperation function 

– labor and capital, determining the allocation of income, obeying the regularity of a number of 

Fibonacci numbers (0.382 for labor inputs; 0.618 for capital inputs). We assume that deviation from 

this correlation determines the volume of shadow economy. 

Calculations of the share of wages in the production output show that Ukraine and its regions lag 

significantly behind similar indicators in the EU (Fig. 3, a), while F. Schneider’s calculations 

regarding shadowing of EU countries [35] show a decreasing dependence of the shadowing level at 

the increasing share of wages in the output (Fig. 3, b). 
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a 

 

b 

c d 

 

Fig. 3. Assessment of the main characteristics of shadowing of the economy 

 

Consequently, the share of labor remuneration in the output is a clear indicator of the existence of 

shadow economy. The accounts show the following consistent dynamics of the overall level of 

shadowing in the Kharkiv region, the level of labor remuneration shadowing and the final level of 

shadowing after the payment of shadow wages in envelopes (Fig. 3, c). 

In the economically developed EU countries, the share of labor remuneration in the output is in the 

range [0.26-0.32] (Fig. 3, a). The deviation from this correlation to a lesser extent is caused by the 

artificial increase in intermediate consumption through shell companies and the corresponding 

decrease in GDP. The consequence of this is the decrease in official wages and the excess of shadow 

wages over official ones, which reached almost 1.35 times in the Kharkiv region (Fig. 3, b). 

Legislative prohibition to increase the price of the supplier of goods, works or services at the level 

of no more than, for example, 15% (a company that does not have any fixed assets for processing 

products and creating added value cannot increase the price by times) for shell companies can have the 

following effect (Table 3). 

Thus, the difference between the actual and, after appropriate measures, the increase in 

intermediate consumption will determine an additional reserve of official GRP, which can be used for 

investment, social security, wage increases, etc. The consequence of this is the decrease in 

intermediate consumption and the increase in the coefficient of manufacture technology, i.e. the share 

of GRP in the production output. 

It is impossible to accelerate the economic development of Ukraine and its regions without 

ensuring social security where, in the context of market relations, wages play a paramount role in the 

motivational mechanism. 
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Table 3. Assessment of the effect of restrictions on the markup of shell companies in the Kharkiv 

region. 
 

Year Actual GDP, 

billion UAH 

GRP after events, 

billion UAH 

Additional GRP, 

billion UAH 

1 2 3 4=3-2 

2010 65,29 74,95 9,66 

2011 76,86 89,59 12,72 

2012 82,22 95,72 13,50 

2013 85,31 97,51 12,19 

2014 96,59 112,58 15,98 

2015 124,84 149,04 24,19 

2016 154,87 185,25 30,38 

2017 187,24 221,21 33,97 

2018 233,28 274,67 41,39 

2019  247,59 288,77 41,17 

2020  257,81 296,82 39,01 

2021 314,88 368,67 53,79 

2022 (Rating) 157,44 184,45 27,01 

 

 

The level of state social security both in Ukraine and in the Kharkiv region in particular is in a 

critical state exactly because of the humiliatingly low share of labor remuneration in the output (Fig. 3, 

a), which is [0.26-0.32] in the developed EU countries. 

The main measures of de-shadowing of the labor market in Ukraine can be: 

destruction of corruption in fiscal authorities; reduction and redistribution of tax overload; 

redistribution of income between employees and employers due to increased wages; strict punishment 

for non-compliance with the current legislation using high penalties for non-compliance with the 

current legislation, development of measures to increase tax integrity; reduction of population’s 

income differentiation; introduction of tangible luxury taxes, progressive income taxation; increase in 

minimum state guarantees on labor remuneration; introduction of a close link between personal 

pension receipts to the Pension Fund and the amount of the pension. 

4.2. Increasing the living standards and life quality of the national population 

The most important indicators of social security (the level of wages in the output, expenditures on 

education and healthcare, the level of shadow wages, demographic burden, poverty rate, morbidity 

rate, etc.) primarily depend on wages that have a direct impact on aggregate demand (by increasing 

wages of the population  available household income  household consumption) and aggregate 

supply (by increasing the mass share of wages in the output  the number of salaried employees), 

which leads to the increase in GRP, GRP deflator and state economic growth rate in the long facts run. 

Together with the nominal wage multiplier in Table 2 referring only to real GRP, it is necessary to 

find out the impact of nominal wages on final consumption of households (C) and, as a result, on 

nominal GRP, employment, GRP deflator and economic growth rates using statistical dependencies 

(Fig. 4). 
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a 

 
 

b 

 
Fig. 4. Dependencies of population wages (a) and household final consumption (b) on average 

monthly wages in the Kharkiv region 

 

Particular dependencies allow us to determine the corresponding multipliers, namely: the multiplier 

of wages to population wages – 0.011169; the multiplier of population wages to household final 

consumption – 1.848. 

So, let’s estimate the impact of increasing nominal wages in the Kharkiv region by 1,000 UAH in 

2022 from 13,000 UAH to 14,000 UAH. It means that the increase in nominal wages by 1,000 UAH 

increases population wages by 11.169 billion UAH (1,000 x 0.011169), which increases household 

final consumption by 20.64 billion UAH (11.169 x 1.848). 

Using multipliers from Table 1, we have: 

- increase in nominal GRP by: (20.64 x 2.58) = 53.252 billion UAH; 

- increase in the deflator by (20.64 x 0.134)=2.765% 

- using the model of aggregate supply function (4.5), let’s calculate the action of wage to maximixe 

on the optimal interest for labor.                                                        

The increase in nominal wages by 1,000 UAH initially leads to the decrease in demand for labor, 

but later the increase in consumption forces employers to increase the output of goods, works and 

services because of the grow in demand for labor and the increase in capital utilization. The resulting 

effect of the above-mentioned assumptions is the increase in the demand for labor by 0.0805 million 

people and the decrease in the GRP deflator by (0.0805 x 0.3) = 0.02415%. Thus, the final increase in 

the deflator will be: (1.25 + 0.02765 - 0.0002415) = 1.2774, with the following changes in macro 

indicators (Table 4). 

 

Table 4. Changes in macro indicators due to the increase in nominal wages 
 

Macro indicators W=13000 UAH W=14000 UAH 

Nominal GRP, UAH billion 157,44 210,71 

Real GRP, UAH billion 125,95 164,95 

Growth rate of real GDP, % -60,0 -47,6 

GDP deflator 1,25 1,2774 

The share of wages in the output 0,1947 0,1975 

 

Adherence to the post-war strategic plan of restoring the sustainable development trajectory 

concerning the costs and life quality will significantly increase the efficiency of social investments. 

y = 0,011185x + 3,4028 
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4.3. Stimulation of innovation, scientific and technological activities 

The idea of promising innovative growth of the national economy with all its obvious positive effect is 

not new and does not cause doubts. That is why the innovative economy is quite fairly declared as one 

of the priority areas of development, and its potential is realized at the national level. The success of 

innovation, scientific and technological activities largely depends on the sufficiency of resource 

support. 

Innovative technologies are created by people who should be interested in creating state-of-the-art 

technologies, which is ensured by appropriate financing of their activities. Therefore, it is relevant to 

develop scientific approaches to determine the innovative contribution to economic growth (4) [34]. 

 

)( ,,.,, tosvtvitіntndrtin GGGG  ,                                             (7) 

 

where tinG ,  is total innovation expenditures; tndrG ,  is nominal gross domestic expenditures on 

R&D; tvitіnG ,.  is nominal innovation expenditures; tosvG ,  is nominal total education expenditures. 

Applying the Solow residual method [34] through logarithmization and logarithmic derivatives in 

the production function of equation (4), we can obtain formalized information labor, capital, scientific 

and technological progress, for example, innovation factors as in equation (8) [34]. 

 













P

P

G

G
PGInnovTempo

inn

inn
inn


  )ln(ln_ ,                    (8) 

 

where   is a derivative of the elasticity coefficient of innovation costs; inninn GG / , PP /  are rates 
of the corresponding variables. 

And innovation efficiency tEf  can be defined as the correlation of the volume of sold innovations (

tinnQ , ) to the joint expenditures on innovative factors ( tinnG , ), as in equation (9): 
 

tinntinnt GQEf ,, / .                                                 (9) 

 

Innovative factors of influence are the most promising and long-term, affecting the latest 

technological solutions and the shift to a higher technological mode. Therefore, assessing and 

developing appropriate measures of their efficiency is of paramount importance in the economic 

growth policy. 

Calculations made by the Solow residual method of the production function (4,5) allow us to 

determine the average annual (for 22 years) contribution of production factors between 2001 and 2022 

to the economic growth of the Kharkiv region (Table 5). 

 

Table 5. Average annual values of the finishing touches of production indicators to the increase in 

GRP, % facts growth per year 

 
Region GRP STP Labor  Capital Technological 

production 

Innovative 

contribution 

Kharkiv 

region 

2,535 -3,148 3,565 1,217 0,508 0,3937 

 
Between 2001 and 2022, the rate of innovative contribution to economic growth in the Kharkiv 

region varied from -1.396 to +1.716 %, leading to the decrease or increase in the returns to macro 
factors by 0.9861 and 1.0173 times (Fig. 5, a).  
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a 

 

 
b 

 

Fig. 5.  Dynamics of innovative contribution to economic growth (a) and efficiency 

of innovations (b) in the Kharkiv region 

 

Unfortunately, over the last 20 years, the efficiency of innovations has been less than one, the 

reproduction threshold of innovation investments (Fig. 5, b), which indicates the insufficiency of both 

total innovation expenditures and expenditures on scientific and technological activities. Adherence to 

the post-war strategic plan according to scenarios of restoring the sustainable development trajectory 

concerning innovation expenditures (R&D funding, innovation funding, education funding) will 

significantly improve the efficiency of innovation investments. 

4.4.  Application of regular macroeconomic levers of state economic growth 

4.4.1. Level of real investment 

Let’s distinguish three channels of investment impact on economic growth: 

 - increase in aggregate demand [12, 38, 39], which causes the simultaneous growth of inflation 

(GDP deflator, GRP) and available household income, increasing savings and, as a consequence, 

investments, increasing productive capital or its utilization, increasing employment and aggregate 

supply, thereby reducing inflation; 

- accumulation of productive capital [12, 38, 39]. As a rule, the cost of productive capital operating 

in period t is determined in the previous period (t-1), i.e. it depends on the capital of the previous 

period calculated given the integral indicator of inflation (GRP deflator); 

- maximization in the utilization of productive new capital in the current period as a result of 

increased investment determines (real GDP, GRP) of the country or region and inflation (the angle of 

slope of this dependence determines to what extent the impact of investment will be distributed 

between economic growth and inflation) and non-linearly depends on the volume of attracted 

investment. 

Consequently (Fig. 2) increasing real GDP and inflation (GDP deflator). On the contrary, the 

maximization in aggregate provision (due to the boost in investment and capital utilization real rate), 

which shifts the aggregate store curve also to the right, increasing real GDP and decreasing inflation. 

According to the conducted research (Table 2), the increase in the volume of investments (by three 

channels of impact), for example, by 1.0 billion UAH leads to the increase in GDP (GRP, GVA) by 

2.82 billion UAH, which determines the height of state local budget revenues and, accordingly, the 

accretion of the spectrum of expenditures. 

The Investment level indicator is the most critical in the Kharkiv region and decreased from 16% of 

output to 2% under the influence of the financial crisis of 2008-2009, the beginning of military 

aggression of the russian federation in 2014 and in 2022 (Fig. 6). 
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a 

 
 
 

b 

 

Fig. 6.  Dynamics of the level of investment in the Kharkiv region 

 

Even in the optimistic scenario of post-war development, it is only possible to increase it to 3.7% 

by 2027. 
 

4.4.2. Import substitution and increase in export  

According to the calculations (Table 2), the increase (decrease) in import of goods and services by 1 

billion UAH reduces (increases) nominal GDP (GRP) by 5.73 billion UAH, real GDP growth – by 

0.164 pp, GDP deflator – by 0.236 pp. The expand in import of goods, works and services is 

accompanied by displacement of the corresponding receptivity of domestic goods, works and services, 

which leads to the reduction in the income of producing enterprises, contributions to the budget and 

investments. Therefore, import substitution is an efficient measure to level the impact of import on 

economic state growth. 

The enlarge in export of goods, works and services by 1 billion UAH increases nominal GDP 

(GRP) by 3.54 billion UAH, real GDP growth – by 0.095 pp, GDP deflator – by 0.147 pp. The 

multiply in export of goods, works and services is accompanied by the growth of incomes of exporting 

enterprises and, as a validity, by the augment in contributions to the purse and the increase in 

investments with known consequences. 

 

4.4.3. Magnify in household using is similar to the enhance in budget expenditures that can be 

directed to consumption or investments. The directed to consumption by 1.0 billion UAH increases 

nominal GDP (GRP) by 2.58 billion UAH, real GDP growth – by 0.045 pp, GDP deflator – by 0.134 

pp. Directed to investments, nominal GDP increases by 2.57 billion UAH, real GDP – by 0.136 pp, 

GDP deflator – by 0.037 pp. According to the calculations (Table 2), the multiplier of public 

expenditures dominates the multiplier of public revenues, so the real deficit of budget of up to 3% 

stimulates economic growth. Besides, if the lengthen in the consolidated budget expenditures is 

directed to increase investments rather than consumption, the growth rate of real GDP increases by 3 

times due to the fact that the increase in inflation (GDP deflator) slows down by 3.6 times. 

4.5. Strategic future variations of post-war reconstruction of the progress trajectory of the 

environmental component 

There is no doubt about the importance of maintaining a balance between the three components of 

progress by maintaining economic state growth, promoting social development and striving for 

ecological sustainability. All previous measures have been directed precisely to the issue of economic 
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growth and social development, so it is important for the environmental component of regional 

sustainable development. 

The deviation of indicator values from the sustainable development criteria (for each) shows 

development imbalances and the need for measures to improve them (Fig. 7, a). 

The development of environmental component, we use the methodology of scientific and strategic 

foresight [12, 34]. 

 

a b 

 

Fig. 7. Dynamics of threat indicators (a) and strategic development scenarios (b) of the Kharkiv 

region 

 

Also, when developing variatiions for the future restoration of the trajectory of national 

development of the ecological component should be used factor-criterial assessment of the 

prerequisites of greening [41, 45], innovations attractiveness [42, 44], greening economy and 

manegement [43] and some other proposals of specialists proposed in the scientific literature [46-50]. 

 

Table 6. Assessment of strategic values of environmental safety indicators 
 

Indicators / years 2022 2023 2024 2025 2026 2027 

Environmental subsystem 

1) the level of pollutant emissions into 

the atmospheric our air per 1 km
2
, ton 

(D); 

0,0073 0,0068 

0,0069 

0,0068 

0,0068 

0,068 

0,0067 

0,0068 

0,0067 

0,0064 

0,0068 

0,0064 

0,0057 

0,0068 

0,0059 

0,0044 

2) the level of use of fresh water per 1 

person, m3 (D); 

 

115,38 115,37 

115,32 

115,28 

115,35 

115,12 

114,79 

115,31 

114,57 

113,25 

115,26 

113,32 

19,8 

115,18 

111,0 

103,5 

3) the level of the haunch  of circulating 

used water per 1 resident, m3 (S); 

461,5 462,1 

464,2 

466,0 

463,1 

472,2 

485,4 

464,5 

494,2 

544,1 

466,6 

541,4 

660,7 

469,9 

621,9 

843,5 

4) the level of discharge of polluted 

return water into surface water bodies 

per 1 resident, m3 (D); 

3,846 3,846 

3,844 

3,843 

3,845 

3,838 

3,828 

3,844 

3,822 

3,782 

3,842 

3,784 

3,676 

3,840 

3,713 

3,479 

5) forest reproduction level, thousand 

hectares / million inhabitants (S); 

 

0,077 0,094 

0,143 

0,177 

0,120 

0,262 

0,387 

0,149 

0,454 

0,737 

0,186 

0,724 
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1,793 

6) environmental investment level, % of 

output (S). 
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We have designed three development scenarios up to 2027: inertial, realistic and optimistic (Fig. 7, 

b), which form a strategic plan for environmental sustainability – the dynamics of indicators of the 

environmental subsystem (Table 6). 

Thus, the implementation of the realistic and optimistic scenarios ensures that the environmental 

component of sustainable development comes close to the optimal zone and enters the optimal zone. 

5. Conclusions  

The starting point for the development of institutional measures to overcome threats to sustainable 

development by modeling macroeconomic levers of economic growth is the methodology. It allows 

obtaining a scientifically substantiated list and identifying priority areas for their overcoming. 

The article suggests the methodology and model calculations of implementing priority institutional 

measures to overcome threats to sustainable development, the theoretical foundation of which is the 

macroeconomic theory: aggregate demand, aggregate supply and the general macroeconomic 

equilibrium model that allows modeling all the defined priority areas. 

The used model of general macroeconomic equilibrium, as a modeling tool, combines the 

application of both Keynesian approach – demand creates its own supply and classical approach – 

supply creates its own demand; uses an original combination of existing economic theories and 

analytical modeling apparatus; calculates not scalar values but their achievements from changes in the 

general price level; allows calculating the volume of shadow economy and real GRP. 

To decrease corruption and the level of shadowing of the economy, one suggests legislatively 

prohibiting the increase in prices of the supplier of goods for shell companies to no more than 5-15%, 

which gives a positive economic effect – the increase in nominal GRP by 16.9% on average, reducing 

to 15% etc. Consequently, one suggests measures to prevent corruption and reduce by legally limiting 

markups for shell companies to no more than 15%; it ensures the total level of shadowing of no more 

than 15%, which gives additional gross regional product (GRP) in 2022 amounting to 27 billion UAH 

to increase social security, investment and innovation expenditures; besides, the level of shadowing up 

to 15% gives the opportunity to add the share of wages in exit to the optimal alike of the EU countries 

– 0.28. 

To assess the impact of stimulating innovation, scientific and technological activities on sustainable 

development indicators, we applied the neoclassical model in the context of neo-Keynesian theory – 

the price level affects economic activity. We have determined the quantitative contribution of proffit 

factors to state economic growth, including the innovative contribution and its specific weight, which 

allows us to justify the necessary amounts of innovative expenditures; the average value of innovation 

contribution to economic growth is 15.5%, with innovation efficiency much lower than the 

reproduction threshold 1 (0.13); adherence to realistic and optimistic development scenarios ensures 

innovation efficiency at the level of 0.89 and 21.26. 

To assess the impact of the augment in the real standards and life quality of the population on 

sustainable development indicators, we use multipliers calculated aggregate supply function model. 

The article shows the resulting effect of wage increase by 1,000 UAH on macro indicators: increase in 

the demand for labor, increase in GRP deflator, increase in nominal GRP by 53.2 billion UAH, real 

GRP growth rate by 12.4 percentage points, and as a result, the increase in the main indicator of the 

living standards – the share of labor remuneration in the output by 1.4%.  

To assess the impact of macroeconomic levers of economic growth on sustainable development 

indicators: 1) investment level; 2) import substitution and 3) increase in export; 4) increase in 

household consumption, we used the calculated multipliers to assess their quantitative impact on 

macro indicators and justify their necessary volumes. 

We determined the state of sustainable development of the environmental subsystem, which is in 

the crisis zone by the end of 2022. In order to maintain the sustainable development trajectory, we 

have developed three scenarios of the annual strategic plan for the restoration of the environmental 

component and its indicators. 
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The suggested approach of scientific substantiation of institutional measures to overcome threats to 

sustainable development is versatile and suitable for any component of national security, any country, 

region, types of economic activities, and even enterprises. According to the calculations, the 

implementation of the offered measures to overcome threats to sustainable development is manifested 

through the enlarge in nominal and real GDP, reduce in: shadow GDP, the even of GDP shadowing, 

shadow wages and shadow employment, etc., i.e. improvement of key indicators of sustainable 

development.  
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