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MODELING OF THE STRUCTURAL SHIFT IMPACT ON ECONOMIC
DYNAMICS OF UKRAINE'S DEVELOPMENT

Purpose. To provide quantification of industry-specific structural shifts in the economy of Ukraine in the medium term per-
spective as a result of the structural policies application.

Methodology. The methodological basis of the study is economic and mathematical modelling using the computable general
equilibrium model GTAP (Global Trade Analysis Project). Methods of analysis and synthesis were used in systematization and
generalization of modelling results. The study on the theoretical basis of the GTAP model was carried out using the system method.

Findings. The influence of structural policy instruments of the state on the dynamics of economic development in Ukraine is
analyzed using the applied general equilibrium model GTAP. The essence and peculiarities of functioning of computable general
equilibrium models, scope of their application in the analysis of structural changes in the economy are revealed. Using the GTAP
model, the macroeconomic and sector-structural effects of the implementation of a number of structural policy measures in
Ukraine have been quantified, including: exemption from payment of import duties on innovative equipment for processing indus-
try manufacturers; preferential insurance and export crediting through an export credit agency; foreign trade facilitation; exemp-
tion of industrial park residents from payment of some direct taxes and fees (VAT, land tax, infrastructure levy). Positive eco-
nomic effect of the proposed measures in structural and macroeconomic dimensions is argued. The impact of domestic economy
restructuring on the dynamics of socio-economic development and general welfare of the population is estimated.

Originality. A methodical approach to quantitative assessment of macroeconomic and sectoral-structural effects in the econo-
my of Ukraine in the medium term using the applied model of general equilibrium GTAP is proposed. It is revealed that in the
medium term, the aggregate effect of the structural policy measures is 11.4 % of GDP growth, both due to intensification of busi-
ness activity as a whole and due to more efficient use of resources and factors of production in the more productive sectors of the
national economy. Among the measures considered, the greatest structural effect is observed as a result of the development of a
network of real-life industrial parks in Ukraine. At the same time, structural tariff policy has the lowest potential for economic
growth, although it remains an important element in improving manufacturers’ access to innovative equipment.

Practical value. The results obtained can be used as a scientific substantiation of reforms in the industrial and foreign trade
policy of Ukraine, aimed at ensuring qualitative structural shifts in the domestic economy.

Keywords: structural policy, structural shifts, computable general equilibrium model, Global Trade Analysis Project (GTAP), import

duty, export credit agency, industrial park

Introduction. The main objective of the structural state
policy is the growth of real welfare and living standards by
changing the ratio of shares of different economic sectors in
social production. Undoubtedly, it can be accompanied by a
set of other objectives: improvement of the economic safety
and stability as for external shocks, decrease in the environ-
mental pollution, growth of the international competitiveness
level and so on. However, provision of the advancing dynamics
of economic growth by attracting workforce and capital into
more efficient producing operations is still the quintessence of
state policy aimed at transformation of the national economic
structure. Consequently, the following two issues are gaining
their topicality: substantiation of the efficient cause and effect
relationship between the implementation of the measures of
state structural policy and changes in the ratio of economic
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sectors, and changes in the industrial and sectorial proportions
along with the acceleration of welfare growth dynamics.

It should be noted that possibilities to predict economic
effects as a result of long-term structural transformations are
still quite restricted due to certain objective reasons. The shifts
experienced by the economic structure in the longer term are
practically impossible to foresee owing to rapid development
of innovations and permanent development of principally new
technologies, which are able to change completely the pro-
cesses in some industries (i. e. robotization of production that
levels the established approaches to the specification of the
employment structure) and to transform the value-added
chains (i.e. transfer to other energy sources of other materials
in traditional production, which restructures the established
inter-industry relations).

Instead, medium-term nature of the structural changes
meaning the transfer of production resources and factors be-
tween the industries as the reaction to the changing return
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level (however, in terms of the non-available principle shifts in
technological structures) is more substantiated to be analysed
economically and mathematically, i.e. while using computable
general equilibrium model (CGEM).

Literature review. Numerous important studies by different
Ukrainian scientists deal with the analysis of structural shifts
in the national economy, i.e. those by O. Pelekh [1], Yu. Kin-
zarskyi [2], L.Simkiv and N.Melinyshyn [3], O.Pyrog [4],
A.Kalinina [5], A. Ignatiuk and Yu. Petlenko [6]. The paper by
1. Grishova, M.Kyzym, V.Khaustova, V.Korneieva, and
G. Kramariova [7] highlights their effect on the economic sta-
bility and quality of social life in the context of the industrial
sector of economy. At the same time, L. Duma [8], S. Kho-
mych [9], K. Gorditsa, T. Slyvka [10] studied model sectorial
and structural changes in the national economy.

The publications study mostly those structural shifts which
took place in the Ukrainian economy during the previous years.
The scientific papers touching upon the problems of modelling
of structural changes emphasize mostly the methodology of ap-
plying statistic methods and using the model of inter-industry
equilibrium (the “costs output” tables). Along with that, use of
the computable general equilibrium models to evaluate the pro-
spective structural shifts in the national economic systems has
not been introduced in the national scientific literature yet; that
stipulates the necessity of carrying out the research in this area.

Purpose. The objective of the paper is to estimate quanti-
tatively the sectorial and structural medium-term shifts in the
economy of Ukrainian as a result of the implementation of
certain measures of the state structural policy.

Results. The computable general equilibrium models are
the system of equilibrium equations to describe (according to
the basic theories of micro- and macroeconomy) the behav-
iour of the main economic agents (households, government,
enterprises of different industries specializing in goods, opera-
tions and services) in both internal and external markets. In

particular, representative consumers (households) optimize
the use of labour and consumption; representative economic
agents optimize the income and expenditure. Industrial sector
involves also production functions, technological restrictions
and others. The CGEM databases are structured in the form
of a table representing the turnover of costs and revenues in the
economy through transactions between the main economic
agents (households, manufacturers, government) and areas of
economic relations (production, consumption, taxation, la-
bour remuneration, saving, investment, trade) [11].

From the viewpoint of the analysis of structural shifts, ta-
bles of inter-industry “costs-output™ balance, representing the
ratio between the production output in terms of economic sec-
tors and total need of other sectors in the products, are an im-
portant element of the CGEM databases. The system of goods
and services production is formed so that each sector will pro-
duce certain products, whose share will be consumed by both
the same and some other sector; the rest of the products will be
taken beyond the system as the end products meeting the de-
mands of households and government. The indicated charac-
teristics help CGEM cover all the essential structural relations
within the national economy.

However, the CGEM databases are not just the “costs-out-
put” tables, they cover both much greater amount of statistic
data (concerning the market of production factors, taxes, invest-
ments, savings, amortization expenses, government costs) and
specially calculated and calibrated parameters of elasticity,
which include specifics of the reaction of economic agents to the
effect of various external factors according to the leading eco-
nomic theories. That makes it possible to expand the sphere of
analysis considerably and provide the comprehensive analysis of
the consequences of structural changes in the national economy.

Consider the sequence and principle for mathematical cal-
culations in CGEM to determine the quantitative effects of
influence on the economy (Figure).
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Fig. Basic scheme to calculate economic effect in the computable general equilibrium models [on the basis of the GTAP Model analysis]
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The Figure represents the algorithm of mathematical cal-
culations, in terms of which CGEM estimates the effect of
regulatory measures at the sectorial and macroeconomic level.
As it is seen, the model databases make it possible to cover
shifts within the whole real economic sector of the country
under consideration and its external trade partners. Quantita-
tive estimation of the changes is provided by the corresponding
elasticity indices, i.e. at calculation stage 2 — elasticity of de-
mand in terms of price; at calculation stage 4 — elasticity of
demand for the production factors and intermediate products;
at calculation stage 5 — elasticity of mobility of the production
factors. Influence of the changes in household and govern-
ment incomes on the consumer demand is estimated through
the elasticity of demand in terms of income. At the stage of
changes in exchange ratio, changes in the external trade vol-
umes are defined through the cross elasticity of demand be-
tween the goods-analogues of domestic and foreign produc-
tion as well as through elasticity of access to foreign markets.

Thus, a principle of modelling of structural shifts in
CGEM may be represented as the sequence of a series of eco-
nomic phenomena in response to the regulatory interference
of the government or influence of other exogenous factors on
the initial equilibrium in the economic system. Consider the
sequence given in Figure in terms of the selective reduction of
a taxation rate:

1) influence of the external factor favours a decrease in
price for goods or services of certain economic sectors relative
to other industries;

2) reduction of relative prices results in the increased de-
mand for goods of the corresponding sectors on the parts of
households, government, and enterprises of other industries;

3) in response to the increasing demand, companies ramp
up the production involving additional capital and workforce
(i.e. attracting the unemployed from other sectors) and in-
creasing demand for raw material and intermediate products
of the industries being a part of the value-added chain;

4) revenues of the owners of the involved capital and work-
force grow, favouring the increase in total demand in the econ-
omy for all the domestic and foreign goods;

5) at the same time, the sectors, which lose a competition
for the production factors to the sectors being in the privileged
position owing to the taxation incentives, may experience stag-
nation;

6) changes in the volumes of production, trading, labour,
and capital influence the overall tax revenues, which change
the government demand in the public procurement market;

7) possible changes in the external trade conditions may
result in the changes in the exchange rate of the national cur-
rency being the macroeconomic shock, which will cause end-
to-end shifts in paying capacity and structure of demand and
supply.

The outlined sequence of structural transformation of eco-
nomic system lasts in the CGEM calculations up to the mo-
ment when new balanced state of demand and supply in all
markets (intermediate products, goods and services of final
consumption, production factors) is reached in all the eco-
nomic sectors in terms of new level of prices.

We consider that the GTAP (Global Trade Analysis Proj-
ect) model is expedient to be selected among the ones used in
the CGEM practice as the database and mathematical toolset
applied by that model make it possible to determine quantita-
tively the economic effect of the selective and functional mea-
sures of structural policy for medium-term perspective. The
GTAP advantage is in the automation of calculations by using
Run GTAP software. It helps to perform operational analysis of
the effect of regulatory measures on the key socioeconomic
and sectorial-structural indices — GDP, welfare, output, ex-
ternal trade, unemployment, salary, taxable income and so on.
In this context, there is a possibility to single out and estimate
the values of influence of a certain factor on the economic
growth dynamics. That allows forming the scientifically sub-

stantiated statements on the available cause and effect rela-
tionships between the implementation of certain measures and
growth of the national welfare.

While using the GTAP model, we estimate quantitatively
the macroeconomic and sectorial-structural effects in Ukraine
as a result of implementation of certain measures of the state
structural policy, i.e.:

- exemption of the processing industry enterprises from
import duties on the innovative equipment and facilities;

- provision of preferential insurance and loans of export
supply through the export-credit agency;

- simplification of the external trade procedures;

- exemption of the residents of industrial parks from some
direct taxes and duties (VAT, land tax, infrastructure fee).

Each of the indicated measures gives the possibility for
quantitative determination of the effect of regulatory interfer-
ence of a state on the changes in market value of products,
which is the basis for economic and mathematical modelling
in CGEM.

Let us substantiate the approaches to the modelling of
each of the mentioned areas of the implementation of Ukrai-
nian re-structuring policy involving the GTAP model. The
methodological approach to the evaluation of the effect of
changes in import duty rates on the dynamics of external trade
and macroeconomic indicators is based on the influence of
that measure (tms) on the internal prices of the corresponding
products (pms) determined by the formula

pms(i, r, s) =tm(i, s) + tms(i, r, s) + pcif (i, r, s),

where pms(i, r, s) is change in the price of product / imported
from country r in the domestic market of country/region s;
tm(i, s) is change in the import duty for product i in country s;
tms(i, r, 5) is change in import duty for product 7, originating
from country r, in country/regions s; pcif(i, r, s) is price of
import of product / from country 7 to country/regions s under
CIF terms.

Thus, calculation of the effect as a result of changes in im-
port duty in GTAP is based on determining the relative value
of deviation of prices for the imported products, which further
influences the macroeconomic balance due to the factor of na-
tional or regional demand for those products through the use
of Armington coefficient of cross elasticity between the im-
ported products originating from different countries [13]. The
corresponding calculations are carried out according to the
formula

qxs(i, r, s) =—ams(i, r, s) + qgim(i, s) —
— ESUBM(i) - |pms(i, r, s) — ams(i, r, s) — pim(i, )],

where gxs(i, r, 5) is change in cost volumes of product supply 7
from country r to country/region s; ams(i, r, s) is the coeffi-
cient of technological variable of product / imported from
country r to country/region s; gim(i, s) is change in cost vol-
umes of total import of product i to country s; ESUBM(i) is
Armington coefficient of elasticity for product 7; pim(i, s) is
change in the market price for the import of product i to coun-
try s.

Evaluation of the economic effect due to state support of
export in the GTAP model is represented through the influ-
ence of the corresponding subsidies (txs) on the export price of
the corresponding product (pfob) represented in the formula

pfob(i, r, s) =pm(i, r) — tx(i, r) — txs(i, r, 5),

where pfob(i, r, 5) is change in the export of product 7 supplied
from country rto country s; pm(i, r) is market price of product
iin country r; tx(i, r) is subsidy for the export of product i from
country r; txs(i, r, s) is subsidy for the export of product i sup-
plied from country r to country s.

As it is seen, calculation of the effect as a result of export
subsidy giving in GTAB is based on the calculation of relative
deviation of price for the exported product/service, which fur-
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ther influences positively the trade terms, increasing the price
competitiveness of manufacturers in the external market.

The GTAP-based calculation of the effect from the simpli-
fied procedures of external trade is carried out by introducing
a specialized technological variable into a system of the model
equations. In percentage points, the variable represents certain
change in the level of transaction costs in the external trade,
i.e. the ones taking place while undergoing customs formali-
ties. Structural elements of that variable are defined according
to the formula

atmfsd(i, r, 5) = atf (i) + ats(r) + atd(s) + atall(i, r, 5),

where atmfsd(i, r, s) is the total coefficient of a technological
variable; atf(i) is worldwide change in a share of transaction
costs in the product value; ats(r) is change in a share of trans-
action costs in the value of product export in terms of all the
nomenclature from country 7 to the rest of the world coun-
tries/regions; atd(s) is change in a share of transaction costs in
the value of product import in terms of all the nomenclature
from country s to the rest of the world countries/regions;
atall(i, r, s) is change in a share of transaction costs while de-
livering product / from country »to country/region s.

Next step of the automated modelling of the overhead
costs dynamics is the use of the obtained generalizing coeffi-
cient of a technological variable to calculate the index of inter-
national transportation costs using the formula

ptrans(i, r, s) =sum(m, MAGR_COMM, VTESD_MSH(m, i,
r, s) - [pt(m) — atmfsd(m, i, r, 5)]),

where ptrans(i, r, s) is the index of international transportation of
product / from country r to country/region s; VTFSD_MSH(m,
i, r, s) is share of the costs for transportation services m in the
transportation price of imported product i/ from country r to
country/region s; pt(m) is change in the cost of international
transportations in terms of service m.

The obtained value of the international transportation in-
dex is used to estimate its effect on the import price (Pcif) in-
volving the identical equation, combining export and import
prices according to the formula

pcif(i, r,s) = FOBSHR(i, r, s) - pfob(i, r, 5) +
+ TRNSHR(i, r, s) - ptrans(i, r, s),

where FOBSHR(i, r, s) is share of the export price in the final
price of product i imported from country »to country/region s;
TRNSHR(i, r, s) is a share of transportation costs in the final
price of product i imported from country rto country/region s.

Finally, corresponding change in the import price is ex-
pressed in the changes in import cost volumes (viwcif) of the
corresponding products, being calculated in terms of GTAP
according to the following formula

VIW, s) - viwcif(i, s) = sum(r, REG, VIWS(, r, s) - |pcif(i, r, s) +

+ q)C.S'(i, r’ S)])’

where VIW(i, s) is import cost volumes of product i to coun-
try s; viwcif (i, s) is change in a share in the import of product /
to country s.

As for the influence of direct taxes on the economic dy-
namics, methodological expression of that mechanism in the
GTAP model is quite simple. The taxes form the difference
between the product cost before and after taxation, being de-
termined by the formula

ps(i, r) =to(i, r) + pm(i, r),
where fo(i, r) is direct tax for the manufacturing of product / in
country r; ps(i, ) is price of the supply of product / in country
(product price after taxation).
However, specific feature of the model is in the consider-

ation of the influence of direct taxes on the growing price of
intermediate products throughout the value-added chain; that

helps to trace the cumulative effect of taxation on the price of
final products and identify the changing demand for the inter-
mediate products in the inter-industry relations. In terms of
GTAP, an identical equation, determining the points of direct
taxes in that effect, is as follows

qf(l.sja r):qo(js r)_af(iaja r)_ao(jv }")—
_ESUBT(.]) ) [pf(lLI) r)_af(iaja r) _ps(isj’ r)_ao(js r)]7

where ¢f(i, j, ) is change in the demand for product i from sec-
tor j in country r; go(j, r) is change in production output in
sector j in country r; af(i, j, r) is influence of technological
changes on the demand for product i from sectorj in country ;
ao(j, r) is influence of technological changes on the produc-
tion output in sectorj in country r; ESUBT(;) is the coefficient
of elasticity of the replacement of one intermediate product by
the other in sector j; pf(i, j, r) is change in the prime cost of
intermediate product i to meet the demand of sectorj in coun-
try r; ps(i, j, r) is change in the supply price of intermediate
product i to meet the demand of sector j in country r.

The initial data to calculate the effect from the reduced
import duties on the equipment involving the mentioned
methodology were taken immediately from the databases of
the GTAP model. Potential volumes of export subsidizing in
the form of preferential insurance and loans through the ECA
are defined basing on the data of the comparative characteris-
tics of the credit servicing programmes for EEA in Ukraine
and other world countries performed by national scientist
V. P. Voitseshyn [ 14]. Prospects of the reduction of operational
costs in the external trade with the help of a mechanism of
simplification of its procedures have been determined basing
on the estimates by O. S. Rubtsova [15] concerning the burden
of the corresponding costs for Ukrainian exporters. Volumes
of tax incentives are defined on the basis of statements of the
draft Law “On introducing changes to division XX “Transient
statements” of the Tax Code of Ukraine concerning the devel-
opment of national production by stimulating the investment
attraction in a real sector of economy through the industrial
parks” No. 2554a-d [16].

The results of economic and mathematical analysis of the
prospects of structural shifts in the Ukrainian economy dem-
onstrate high efficiency of the measures proposed in the dis-
sertation research both in the context of restructuring and
from the viewpoint of acceleration of the economic growth
dynamics (Table 1).

Granting a remission of import duties on the innovative
equipment will help to accelerate the dynamics of national
GDP by 1.24 %. The product index of processing industry will
increase by 1.84 % mostly as a result of growing output of the
national production means. Growth rates of agricultural goods
production will decelerate by 0.61 %; first of all, that concerns
crops (—1.37 %) and vegetable oils (-2.81 %). Despite the fact
that the budget receives less than it is due from the import du-
ties, total increment of tax revenues owing to the business ac-
tivity is 2.22 %. Actual earnings will increase by 0.82 %; return
on capital will grow by 2.91 %. Creation of new jobs will allow
increasing the number of employed people by 1.29 %.

Valid start of the mechanism of preferential insurance and
loads for import through ECA (according to the selective prin-
ciples envisaged by a specialized law) will favour the increase
in GDP in Ukraine by additional 2.4 % in terms of growing
export revenues (6.9 %). Accelerated rates will be observed for
the development of processing industry (3.68 %) against the
background of decelerating dynamics of progress in agricul-
tural (-1.33 %) and raw material (-2.19 %) sectors. Owing to
the selective nature of the export support, growth in the pro-
cessing sector will be unequal, i.e. ferrous metal production
will fall by 5.2 % and production of ferrous-metal products
will decrease by 7.1 %. Light industry (-2.4 %) and wood-
working industry (-2.1 %) will also experience reduction of
the production output. Certain increase will be observed first
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Table 1

Results of economic and mathematical modelling of certain measures of state policy concerning restructuring of the national
economy of Ukraine, % (calculated involving the GTAP model basing on the GTAP data v. 9.1 database)

Measure of structural policy
Parameters Gra.nting a remission Preferential export Simplification of . Givir.lg tax The measures,

. of 1mpprt dut}es on Joans through ECA the external II’ICCnIIVG.S for total

innovative equipment trade procedures | the IP residents
Real GDP 1.24 2.40 3.70 4.08 11.42
Index of agricultural products -0.61 -1.33 0.86 -3.38 —4.46
Index of mining industry products -0.71 -2.19 0.75 -1.67 -3.82
Index of processing industry products 1.84 3.68 8.68 16.85 31.05
Service sector 2.38 3.99 2.63 2.85 11.85
Export -3.40 6.90 6.58 16.22 26.30
Import 3.30 3.03 8.75 12.31 27.39
Tax revenues 2.22 4.67 3.74 -6.71 3.92
Employment 1.29 2.37 2.58 3.76 10.00
Actual earnings 0.82 1.70 0.41 1.33 4.26
Rent from capital 2.91 5.67 4.63 9.94 23.15
Welfare 3.21 6.13 7.58 6.36 23.28

of all in the production of machines and equipment (5.9 %),
transport means (5.43 %), and electric facilities (5.01 %).
General growth of production and welfare will favour the de-
velopment of service sector by almost 4 %. It should be noted
that it is activation of export-oriented production with the help
of ECA that has the highest potential for the growth of actual
earnings among the rest of the analysed measures (1.7 %).

Simplification of the external trade procedures will help
accelerate the national GDP growth by 3.7 % and national
welfare by 7.58 % (mostly, at the expense of the improved
trade terms). Relying on the fact that this is the only factor of
functional nature among the analysed ones, its positive effect
will be observed in the economic sectors; though, the effect
will be nonuniform. Agriculture (0.86 %) and mining industry
(0.75 %) will grow more slowly than the processing industries
(8.68 %) and service sector (2.63 %). It should be emphasized
that the rates of export growth (6.58 %) will be lower than the
import ones (8.75 %). Since functional measures (like simpli-
fication of trade procedures) act in both directions of trade
flow, one may conclude that their use in terms of high import
dependence will complicate Ukrainian pay-balance problems.

The highest potential of economic growth is traced in the
modelling results of the scenario of tax incentives granting for
the industrial park residents. Development of full-scale eco-
nomic activity in terms of the operating and newly established
industrial parks of Ukraine under conditions of the expanding
packet of tax incentives for companies-residents will provide
GDP growth by 4.08 %. Inflow of investment, capital, and
workforce into the processing enterprises of the parks will
make it possible to accelerate the dynamics of corresponding
production by 16.85 %. There will be partial transfer of the re-
sources into high-productive industries from agricultural and
mining sectors, whose growing rates will decelerate by 3.38 %
and 1.67 % respectively. The highest effect of tax incentives
will be observed in the production of electric facilities (growth
by 83.0 %), machines and equipment (82.4 %), transport
means (60.9 %), and chemical products (46.2 %).

Total effect of the four analysed measures will provide ad-
ditional 11.4 % of national GDP. It should be stressed that it is
the medium-term effect, which will manifest itself gradually
along with the attraction of investments, inter-industry trans-
fer of production factors, and development of the correspond-
ing structural shifts. Thus, the modelling results should be
considered as the cumulative effect within the period up to

10 years, i.e. on average, GDP dynamics of Ukraine will ac-
celerate by 1.14 % per year. Processing industry will rise by al-
most a third (31.05 %); external trade will increase by a quarter
(export — by 26.3 %, import — by 27.4 %). Tax revenues will
grow only by 3.92 % due to their considerably less receipt as a
result of tax incentives for industrial parks (-6.71 %). The total
number of the employed people will increase by 10.0 %, which
will help to overcome the unemployment completely in view of
current situation in the Ukrainian labour market. Undoubt-
edly, the result is too optimistic and overestimated as the mod-
elling does not take into consideration rapid robotization at
modern and competitive industrial production operations. It
also means possibility of endless replenishment of the work-
force in the country at the expense of labour immigrants (that
somehow also causes underestimation of the expected level of
salary growth).

Next, focus on the indices of the social welfare growth ac-
cording to the modelling results. Generally, calculations of
welfare changes in GTAP (as in the majority of other CGEMs)
are performed on the basis of a principle that the highest pros-
perity level meets greater volumes of consumption. In other
words, real consumption (RC) reflects the welfare degree in
the form of difference between the cost of new basket (Q?) and
the initial basket (Q') of goods and services in the initial and
new state of market equilibrium respectively. Both baskets are
estimated in terms of one and the same consumer prices (P')
for each product i

RCwelfare:Z(E'Qf)fz(l’i'Q}). (1)

The difference of cost between the baskets is equivalent to
the additional income that a consumer would require to afford
a better basket (Q?) in basic prices.

The automated modelling system GTAP allows resolving
the obtained welfare effect in terms of a set of sources of its
formation (Table 2).

According to the data from Table 2, main source for the
social welfare (consumption) growth as a result of the imple-
mentation of the analysed measures of structural policy will be
the growth of profitability of production factors, i.e. the
household profitability (almost USD 11.5 of 19.8 billion).
About 5.3 billion of the welfare growth will be provided by
more efficient use of resources due to their attraction in more
productive economic industries. In this case, technological
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Table 2

Growth of welfare as a result of implementation of certain state-policy measures aimed at the restructuring of Ukrainian
economy, USD million (calculated involving the GTAP model basing on the GTAP data v. 9.1 database)

Factors of the welfare formation
Measures of the structural policy | Redistribution | Growth of prf)ﬁtability Technological Changes in the Investm.ents Total
of resources | of the production factors | development | external trade terms | and savings
f;‘i’;‘l‘;it;‘::ef;?m the import duties 896.8 1139.8 0.0 645.4 515 2733.5
Preferential loans for export (ECA) 1730.6 2199.2 0.0 1006.1 290.6 5226.6
Simplification of trade procedures 1512.6 2694.0 1861.5 387.9 2.9 6458.7
Tax incentives for the IP residents 1189.6 5440.8 0.0 —-1434.4 224.6 5420.6
The measures, total 5329.6 11 473.8 1861.5 605.0 569.6 19 839.4

development is purely conventional. Actually, 1.86 billion in
terms of the corresponding area will be provided as a result of
additional increment of goods turnover owing to the freedom
from a burden of overhead costs during EEA. Total effect of
changes in the external economic activity conditions will be
only USD 605 million due to the negative effect in terms of
that factor because of tax incentives for IP residents
(—1434.4 million). However, the least contribution in the so-
cial welfare is observed in the sphere of savings for investment
in the industrial market (USD 569.6 million) that is related to
the underdevelopment of the national stock market in particu-
lar and the financial sector in general. Lack of access of na-
tional households and enterprises to the financial tools of in-
vestment in proper production restricts considerably the pros-
pects of the welfare growth in Ukraine.

Finally, we consider that it is expedient to warn about the
results of economic and mathematical modeling. First, imple-
mentation of the analysed measures does not guarantee itself
the reaching of sectorial and macroeconomic effect represent-
ed in Table 2 since the GTAP model means that there are no
limitations in the motions of production factors. Thus, there
are no limitations related to the unfavourable investment cli-
mate and imperfect institutional medium. It is obvious that
reaching of the calculated indices of economic development
requires that the considered measures of structural policy will
be accompanied necessarily by the measures for strengthening
of those fundamental factors of stable economic system con-
struction. Some of the factors, i.e. the ones favouring free
goods and resources flow and dealing with the regulation of
trade arguments as the determining components of the toolset
to prevent trade conflicts in terms of the WTO, are emphasized
by national scientists (N.G.Kaliuzhna, A.O.Khodzhaian,
and P. G. Nebotova, 2020).

Second, GTAP belongs to static CGEMs, i.e. it provides
the comparison of national economy before and after the im-
plementation of state-policy measures when regulatory tools
launch the processes of transfer of production resources in
more or less efficient way. Static models may tell the story
about the final winners and about those who have lost because
of external interference into the economic system. Neverthe-
less, their disadvantages are as follows: they do not describe
the very process of changes of a transitive period, which may
include the periods of activation of friction unemployment
and have high social price irrespective of the scales of the ex-
pected benefits in the state of new equilibrium. State restruc-
turing programme should take into account the potential eco-
nomic complications at the initial stages of structural changes
(in particular, so-called “artistic destruction”) and foresee the
measures for their mitigation.

Conclusions. The computable general equilibrium model
GTAP is a modern tool to analyse and predict economic de-
velopment of countries at macro- and meso-levels. Use of
global database of the “costs-output” tables and specially de-
veloped software helps to perform promptly a complex analysis
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of the economic policy effect. The GTAP-based research re-
sults answer the questions: what we will have in terms of the
preset effect of the current market equilibrium. The GTAP
advantages include the possibility to single out and estimate
the influence of a specific factor on the changes in market
equilibrium. That allows forming substantiated argumentation
concerning the available cause and effect relationships be-
tween the economic phenomena.

Use of the computable general equilibrium model GTAP
has made it possible to give quantitative evaluation of the pros-
pects of implementation of certain tools of state regulation of
structural and sectorial transformations taking into account
current state of the Ukrainian national economy and specific
features of the organizational implementation of the corre-
sponding measures. Economic and mathematical analysis has
proved the considerable potential of certain measures of struc-
tural policy to provide positive shifts in the industrial and sec-
torial proportions of the Ukrainian economy in favour of high-
productive enterprises of processing industry as well as general
growth of social welfare and favourable medium-term socio-
economic dynamics. Total effect of such measures of struc-
tural policy as the abolishment of import duties on the innova-
tive equipment, preferential insurance and loans of non-raw
material export, reduced burden of overhead costs in trade
owing to simplification of their procedures as well as widening
of the range of tax incentives for the industrial-park residents
accounts for additional 1.14 % of real Ukrainian GDP growth
per year. General potential of those measures results in the in-
crease in domestic processing industry by 31.1 %, external
trade — by 26.9 %, social welfare (expressed in the consump-
tion volume) — by 23.3 % of the budget revenues (despite a
wide range of tax incentives and preferences for business) — by
3.9 %. That indicates the available considerable reserve in
Ukraine to provide the faster economic growth by optimizing
a sectorial structure of the national economy.
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Mera. KinbpKicHa olliHKa MAaKpOEKOHOMIUHUX i rajry3eBo-
CTPYKTYpPHUX €(heKTiB B €KOHOMIlli YKpaiHM y CepeaHbO-
CTPOKOBOMY TIepiofi B pe3yJibTaTi 3acTOCYBaHHSI 3axOiB
CTPYKTYPHOI MOJIITUKY I€P>KaBU.

Metonuka. MeTOH0JIOTIYHOIO OCHOBOIO JIOCIIIXKEHHS
MOCIYTYBAJIM METOAM €KOHOMiKO-MaTeMaTUYHOTO MOJIEIO-
BaHHS 3 BUKOPUCTAaHHSIM TTPUKJIAIHOT MOJIEJIi 3arajbHOI piB-
HoBaru Global Trade Analysis Project (GTAP). I1pu cucre-
MaTu3allii Ta y3arajJbHeHi pe3y/bTaTiB MOJEJIIOBAaHHSI BUKO-
pUCTaHi MeTOIM aHamidy i cuHTte3y. OrnpalloBaHHSI Teope-
tnuHoi 6a3u moxaeni GTAP 3niificHeHO 3a 10MOMOrol0 Cuc-
TEMHOTO METO.Y.

PesyabraTn. JlocinkeHO BIUIMB 3aXOMdiB CTPYKTYPHOIL
MOJIITUKU AEPXKaBU Ha €KOHOMIYHY AMHAMIKy B YKpaiHi 3 BU-
KOPUCTaHHSM TMPUKJIAAHOI MOJeNdi 3arajbHOi piBHOBaru
GTAP. BuzHaueHa CyTHICTb i 0COOIMBOCTI (DYHKIIIOHYBaHHS
MPUKIJIAIHUX MOJIeJIeli 3arajibHOI piBHOBaru, cgepa ix 3acto-
CyBaHHSI MPU aHaJi3i CTPYKTYPHUX 3pYIICHb B €KOHOMIlli
KkpaiHu. 3 BukopuctaHHsIM Mozesi GTAP HanaHa KijbKicHa
OLIIHKA MaKpPOEKOHOMIYHMM i rajly3eBO-CTPYKTYPHUM eheK-
TaM B YKpaiHi B pe3ysbTaTi peajtizailil HU3KU 3aXO/liB CTPYK-
TYpPHOI TOJIITUKY AepXKaBU, cepell IKUX: 3BiIIbHEHHSI BUPOO-
HMKiB TIepepOoOHOT MPOMUCIOBOCTI Bill CIIJIaTU BBI3HUX MUT
Ha iHHOBalliliHe 00J1aHAHHS Ta YCTATKyBaHHS; 3a0e31e4eH-
HS MJIBTOBOTO CTpaxyBaHHS Ta KPEAUTYBAaHHS €KCIIOPTHUX
MOCTaBOK Yepe3 eKCIMOPTHO-KPEAUTHE areHTCTBO; CIIPOILIEH-
H$ TIPOLIElyp 30BHIIIHBO1 TOPTiBJli; 3BiUIbHEHHSI PE3UICHTIB
IHAYCTpiaJIbHUX MapPKiB Bifl CIUIaTH JESIKUX MPSIMUX MOJATKiB
i 300piB (I1AB, 3emenbHUii momatok, iHGPACTPYKTypHUI
30ip). OOIpyHTOBAHO MO3UTUBHUI €KOHOMIUHUI edeKT 3a-
TIPOTIOHOBAHMX 3aXOMiB Y CTPYKTYPHOMY i MAKPOEKOHOMIU-
HoMy BuMipax. /JlaHa olliHKa BILJIMBY CTPYKTYPHOI Mepedy10-
BU BITYM3HSIHOTO TOCTIONApCTBA HA AMHAMIKY TTOKa3HUKIB
COLIiaIbHO-€KOHOMIUHOTO PO3BUTKY I 3arajJibHOro 100pooy-
Ty HaceJIeHHs.

HaykoBa HoBM3HA. 3arpOITIOHOBAHO METOIMYHMI TTiIXia
10 KiJIbKiCHOTO OLliHIOBAaHHSI MAaKPOEKOHOMIUHHUX i Tay3eBO-
CTPYKTYPHUX e(eKTiB B eKOHOMIlli YKpaiHU B CEPeIHbOCTPO-
KOBOMY Tepiofli 3 BUKOPUCTAHHSIM TIPUKJIAIHOI MOJesi 3a-
ranibHOI piBHOBaru GTAP. BusiBieHo, 1110 B cepeIHbOCTPO-
KOBOMY TIepioNli CYKYITHUI e(MEKT Bill pO3IIITHYTUX 3aXOIiB
CTPYKTYpHOI TtepeOynoBu cTaHoBUTD 11,4 % 3poctannst BBIT
SIK 3@ paxXyHOK aKTHUBi3allil 1LJIOBOi aKTUBHOCTI B LIJIOMY, TaK i
3aBISIKU e(pEeKTUBHILLIOMY BUKOPUCTAHHIO pecypciB i (pakTo-
PiB BUPOOHUIITBA B OLJIbIII BUCOKOMPOAYKTUBHUX rajly3s1X Ha-
LioHaJIbHOI ekoHOMiKU. Cepen pPO3IJISIHYTUX 3aXOMdiB Haii-
OUTbIIMI CTPYKTYPHUIA e(PEKT CIIOCTepIiraeThcsl B pe3yabTaTi
po30yI0BM MepexKi peajlbHO JiF0UuX iHAYCTpiaJIbHUX MapKiB B
Yxpaini. BomHouac cTpyKTypHa IOTITUKA B MUTHO-TapUdHii
cepi Mae HAMHMXKYME TTOTEHITia] EKOHOMIYHOTO 3pOCTaHHSI,
X0ua 3TAIIAETHCS BAXIIMBUM €JIEMEHTOM y TTOKPAIlleHHi 10-
CTYITy BUPOOHMKIB 0 iHHOBaLIii{HOTO 00JaIHAHHS.

IIpakTiyna 3HaumMicTe. OneprkaHi pe3yabTaT MOXYThb
OyTHU BMKOPHCTaHI B SIKOCTi HAYKOBOI'O OOI'PYHTYBaHHSI pe-
(opM y MPOMUCTIOBIii i 30BHIITHBOTOPTOBEIbHIM MOJITUII
YKpaiHu, NOKJIMKAHUX 3a0€3MeUUTH SIKiCHI CTPYKTYPHi 3py-
LIEHHS Y BITYU3HSIHIM €KOHOMIIII.

Kmouosi coBa: cmpykmyprna noaimuxa, cmpykmypHi 3py-
WeHHs, NPUKAaoHa modens 3azanvHoi pienosaeu Global Trade
Analysis Project (GTAP), 6sizne mumo, excnopmuo-kpeoumte
aeeHmcmeo, iHdycmpiarvHuil napk
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Iens. IIpeactaBUTh KOJIMISCTBEHHYIO OIIEHKY OTpaciie-
BBIX CTPYKTYPHBIX CABUIOB B 5KOHOMMKE YKpPauHbI B CPE/i-
HECPOYHOU TMepCIeKTUBe B pe3yJbTaTe NMPUMEHEHUS Mep
CTPYKTYPHOI1 MOJUTUKHU TOCYIAPCTBA.

Metoauka. MeTono10TnIecKoil OCHOBOM MCCIIeIOBAHMS
CJIyXaT METOIbl SKOHOMUKO-MATEeMaTUUECKOTO MOJEIUPO-
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BaHUSI C WCITOJIb30BAaHMEM IPUKJIAIHOW MOIEIN OOIIero
paBHoBecus Global Trade Analysis Project (GTAP). I1pu cu-
cTeMaTh3aluy 1 0000IIEHUN Pe3yJbTaTOB MOIETNPOBAHMS
MCIIOJIb30BaHbl METO/IBI aHAJIM3a U CMHTe3a. PazpaboTka Teo-
pertuueckoit 6a3bl monenn GTAP ocyliecTBiieHa ¢ UCMOJIb-
30BaHMEM CHUCTEMHOTO METO/Ia.

Pesyabratl. VccienoBaHo BiMSIHME WHCTPYMEHTOB
CTPYKTYPHOI MOJUTUKU TOCydapcTBa Ha TMHAMUKY 3KOHO-
MHWYECKOTO Pa3BUTHUS B YKpauWHE C MCITOJIb30BAaHUEM ITPH-
KJagHoi monenu obuiero paBHoBecuss GTAP. Onpenenena
CYITHOCTh U OCOOEHHOCTH (hYHKIIMOHUPOBAHUS TPUKIIAM-
HBIX MojeJieil o011ero paBHoBecusi, chepa UX PUMEHEHUS
MpH aHAJIU3¢ CTPYKTYPHBIX U3MEHEHUI B 9KOHOMUKE CTpa-
Hbl. C ucnonb3zoBanrem moaean GTAP naHa konuvecTBeH-
Hasl OlLICHKA MaKPOSKOHOMMUYECKHUM U OTPACICBBIM CTPYK-
TYpHBIM 3(pdekTam B YKpauHe B pesysbTaTe peanu3aluu
psiIa MepOTpUSTUIl CTPYKTYPHOI ITOJUTUKU TOCYIapCTBa,
cpear KOTOPbIX: 0CBOOOXKIEHNE IMTPOU3BOAUTENICH epepada-
THIBAIOILEH MPOMBIIIIEHHOCTH OT YIUIATH BBO3HBIX ITOLIJTUH
Ha MHHOBaIlMOHHOE 000pyI0BaHUe; O0ecIeuyeHe JIbIrOTHO-
TO CTPaXOBaHUS W KPEIUTOBAHUST SKCITOPTHBIX ITOCTABOK Ye-
pe3 3KCIMOPTHO-KPEAUTHOE areHTCTBO; YMPOIIEHUE TPOlie-
IIyp BHEIITHE! TOPTOBJIM; OCBOOOXKIECHNE PE3UICHTOB MHIY-
CTpUAbHBIX TAPKOB OT YIUIaThl HEKOTOPBIX MPSIMbIX HAJIOTOB
u coopoB (HAC, 3eMmenbHBII HalOr, MH(OPACTPYKTYPHBIM
coop). OOOCHOBaH MOJIOKUTEIbHBI 9KOHOMUYECKUIT (-
(EeKT MpeIIOKEHHBIX MEP B CTPYKTYPHOM M MAKPO3KOHOMM-
YecKoM M3MepeHusiX. JlaHa olleHKa BIUSHUS CTPYKTYPHOM
MEepPeCTPOKN OTEUECTBEHHOTO XO3S1ICTBAa HA TMHAMMKY T10-
KazaTteJieil ColMaTbHO-9KOHOMMYECKOI0 Pa3BUTHUS U 0OlIe-
ro 6JIATOCOCTOSTHUST HACEICHUS.

Hayunas nosusna. [IpemioxxeH METOTMIECKUIA TTOIXO K
KOJIMYECTBEHHOU OLEHKE MaKpPOIKOHOMUYECKUX W OTpac-
JIEBBIX CTPYKTYPHBIX 3(P(hEeKTOB B SKOHOMUKE YKPaWHBI B
CPEIHECPOUYHOI MepCHeKTUBE C UCTIOIb30BAHMEM MPUKJIIAM-
Hoit Mozenu obuiero paBHoBecusi GTAP. BeiaBieHo, uto B
CpeIHECPOUHOI MEPCIIEKTUBE COBOKYITHBIN 3(D(eKT OT pac-
CMOTPEHHBIX Mep CTPYKTYPHOW TEPEeCTPOUKU COCTaBISIET
11,4 % pocta BBII kak 3a cyeT akTMBU3aLIMK JIEJIOBOI aK-
TUBHOCTU B 1IEJIOM, TaK U Oiaronaps 6osee 3(phekTuBHOMY
HCTOJIb30BAHUIO PECYPCOB U (DAaKTOPOB MPOU3BOJCTBA B 6O-
Jiee BBICOKOTIPOU3BOMUTENBHBIX OTPACISIX HAIIMOHAIBHOU
9KoHOMUMKHU. Cpeau paccMaTpuBaeMbIX Mep HaWOOJbIIUI
CTPYKTYpHBII 3¢hdekT HabIonaeTcst B pe3yabTaTe pa3BUTHUS
CEeTU pEAJTbHO NEUCTBYIOIIMX WHIYCTPUATbHBIX IapKOB B
YkpauHe. B To ke BpeMsi CTpYKTypHasl MOJUTHKA B TaMO-
>KEHHO-TapuGHOI chepe nMeeT HU3KUI MOTeHIMaI SKOHO-
MUYECKOTO POCTa, XOTSI OCTaeTCsl BaKHBIM 3JIEMEHTOM B
YJIYYUIEHUU JOCTyMa MPOU3BOAUTENEC K MHHOBAIUOHHOMY
000pyI0BaHUIO.

IIpakTiyeckas 3HaYUMOCTb. [lojyyeHHbIE pe3yJabTaThl
MOTYT OBITh UCTIOJIb30BaHbI B KAUECTBE HAyYHOTO0 000CHOBA-
HUS pe)OpM B MPOMBIILJIEHHON M BHELIHETOPTOBOM MOJIM-
TUKe YKpauHbl, TMPU3BAHHBIX 00ECMEYUTh KayeCTBEHHbIE
CTPYKTYPHBIE CIIBUTY B OT€YECTBEHHOW SKOHOMUKE.

KnroueBbie crnoBa: cmpykmypnas noaumuka, cmpykmyp-
Hble U3BMeHeHUs, NPUKAAOHAas Modeab 00we20 pagHosecus,
Global Trade Analysis Project (GTAP), 6603nas nowauua, 3kc-
NOpMHO-KpeoumHoe azeHmcmeo, UHAyCmpuanbtblil napk
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