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THE IMPACT OF THE BUDGETARY COMPONENT OF FISCAL POLICY
ON MACROECONOMIC GROWTH IN CONDITIONS
OF FINANCIAL DECENTRALIZATION:
CASE OF UKRAINE

Abstract. The article examines the role of the budget component of Ukraine’s fiscal policy
in macroeconomic growth. The directions of increase of economic growth under the influence of
financial decentralization are offered. The expediency of using multifactor economic and
mathematical modelling in the study of the dynamics of the national accounts of Ukraine under the
influence of indicators of the budget component of fiscal policy is substantiated.

The purpose of this study is to investigate the dynamics of national accounts under the
influence of the budget component of fiscal policy in the context of financial decentralization. A
number of methods have been widely used in the study, including economic and mathematical
modelling, correlation-regression analysis, factor analysis, and so on. These methods will underpin
the development of strategic prospects for economic growth of the Ukrainian economy under
conditions of financial decentralization.

It is substantiated that an increase in the share of local budget expenditures in consolidated
budget expenditures and a decrease in the share of state budget expenditures in GDP lead to an
increase in the physical volume index of GDP and an increase in GDP in actual prices. It is also
proven that the share of local budget expenditures in consolidated budget expenditures has an
immediate direct impact on the GDP physical volume index.

Another significant factor of direct influence on the GDP physical volume index is identified
— the share of capital expenditures (development expenditures) in local budgets, as one of the
indicators of financial decentralization efficiency. It is substantiated that the share of state budget
expenditures in consolidated budget expenditures is a factor of inverse effect on GDP (in actual
prices), and the share of capital expenditures is a factor of direct influence.

It is proved that financial decentralization in Ukraine is an important factor of economic
growth of the Ukrainian economy, as the increase of the share of local budget expenditures in the
consolidated budget expenditures and the reduction of the share of state budget expenditures in
GDP lead to an increase in the GDP physical volume index and an increase in actual GDP.

Keywords: capital expenditures, state budget, consolidated budget, local budgets, gross
domestic product (GDP), physical volume index.
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BIIJINB BIOJI)KETHOI CKJIATOBOI ®ICKAJIBHOI ITOJITUKHA
HA MAKPOEKOHOMIYHE 3POCTAHHSA
B YMOBAX ®IHAHCOBOI JEHEHTPAJI3ALII:
KEWNC YKPAIHH

AHoTauis. PosrisiHyT0 ponb OropKeTHOI ckiafoBoi (ickambHOi moNiTHKM YKpaiHu B
MaKpOEKOHOMIYHOMY 3pOCTaHHI. 3amporOHOBAHO HANpPSMH IiJBUIIEHHS TEMIIIB €KOHOMIYHOTO
3pOCTaHHs i BIUIMBOM (iHaHCOBOI JerneHTpainizanii. OGIpyHTOBAaHO AOIUIBHICTH 3aCTOCYBAHHS
0araToakTOpHOTO  EKOHOMIKO-MAaTEeMAaTHYHOTO MOJCIIOBAHHS Yy JOCHIDKEHHI JUHAMIKA
HaI[IOHAJILHUX PaxyHKiB YKpaiHu MiJ BIUTMBOM TOKAa3HUKIB OIO/HKETHOI CKIaI0BOI (picKambHOL
TIOJIITHKH.

Merta nOCHiKEeHHS — € JOCHDKEHHS JAWHAMIKM HAI[lOHAIBHUX PaxXyHKIB Mifl BIUIMBOM
O10/DKETHOT CKJIa0BOi (DiCKalIbHOI TMONITUKM B yMOBax (piHaHCOBOI JAeneHTpanizauii. Y Xxoii
MIPOBEACHOTO JOCIIIPKEHHS MIMPOKO BUKOPUCTAHO P METOAIB, 30KpeMa €KOHOMIKO-MaTeMaTU4YHe
MOJICITIOBaHHA, KOpeJLifHO-perpeciifHuii aHani3, ¢akTopHuil anamiz tomo. [lepeniueni meroan
JSOKYTh B OCHOBY PO3pPOOJICHHS CTPATETiYHUX MEPCIEKTHB €KOHOMIYHOTO 3POCTaHHS €KOHOMIKH
VYkpainu B ymoBax (piHaHCOBOI AeLEHTpai3aLii.

OOrpyHTOBaHO, IO 3POCTAaHHS YAaCTKH BUIATKIB MICIIEBUX OIOJDKETIB y BUAATKAX 3BEACHOTO
OI0/DKETy 1 CKOpOYEHHs YacTKM BHUAATKIB JepkaBHOro Owompkery y BBII mpusBoasats 10
MiIBUIIEHHS PiBHA iHAEKCY (ismunoro oOcsry BBII i 36imbimenns ob6cesry BBII y daxkrnunmnx
miHax. Takoxk JTOBEACHO, 10 YacTKa BUAATKIB MICIIEBUX OIO/KETIB Y BUAATKAX 3BEICHOTO OIOIKETY
Mae Ge3nocepeHii MpsiMHiA BIUIMB Ha iHJeKc ¢izuunoro obcsary BBII.

BusnaveHo iHmmii cyrTeBHii (pakTop MpsIMOro BIUIMBY Ha iHAEKC (izmuHOro 06csary BBIT —
YJacTKa KalliTaThbHUX BUIATKIB (BUAATKIB PO3BUTKY) y MICIIEBUX OIOJKETaX, SIK OJUH 3 IHAUKATOPIB
epekTuBHOCTI (iHaHCOBOI aAeneHTpanizauii. OOrpyHTOBaHO, IO YacTKa BHJATKIB JIEPKABHOTO
OI0/DKETY y BHJATKaxX 3BEJICHOr0 OOKETy € (akropoM obepHeHoro BIuBY Ha obcsar BBII (y
(bakTHYHUX I[IHAX), @ YaCTKa KaliTalbHUX BUJATKIB — (aKTOPOM MPSIMOTO BILIUBY.

JloBeneno, mo came (iHaHCOBa JAELEHTpalizalis B YKpaiHi € BaXJIMBUM (HaKTOPOM
€KOHOMIYHOTO 3pPOCTaHHS €KOHOMIKM YKpaiHHW, OCKUTbKM 3pPOCTaHHS YacTKU BUIATKIB MiCIIEBHX
OI0/DKETIB Yy BHJIATKaX 3BEJCHOTO OIO/DKETY 1 CKOPOUEHHS YaCTKH BUIATKIB JEP>KABHOTO OIO/IKETY
y BBII npu3BoasaTh 10 miABUILEHHS piBHS 1HACKCY (iznyHoro obcsary BBII i 30u1bmenHs o6cary
BBII y pakTnyaux miHax.

Kniouosi cnosa: xamitanbHi BUIATKH, JEP>KaBHHUM OIOKET, 3BEACHUN OFOKET, MICIEBI
Or0/KeTH, BaJIOBU BHYTpilIHii npoaykt (BBII), inaekc ¢izuunoro odcsry.
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BJIMSTHUE BIOKETHOM COCTABJISIONENA ®UCKAJBHOM MMOJIUTUKA
HA MAKPOSKOHOMMYECKHH POCT
B YCJIOBUSIX ®PUHAHCOBOM JIEIIEHTPAJIN3AIIAN:
KENC YKPAUHBI
AnHoTauusa. PaccMoTpeHa ponb OFOKETHOW COCTaBISIOMIEH (DUCKATBHOW TMOTHTHKU
YKpauHbl B MAakKpOOKOHOMHYECKOM pocre. [IpemyioxkeHbl HalpaBieHUs IOBBIIECHUS TEMIIOB
HSKOHOMHYECKOTO0  pOocTa TOJ BIUSHMEM (uHaHCOBOM  neneHTpanu3anuu. (OOocHOBaHa
HCHCCOOGpaBHOCTL HpI/IMeHeHI/IH MHOFO(baKTOpHOFO 9KOHOMUKO-MATEMATHUUYECCKOT'O MO,Z[CJII/IpOBaHI/IH
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B HCCIICJIOBAHUM JWHAMHKH HAlMOHAJIBHBIX CYETOB YKpauHbl IMOJ BIHMSHUEM TIOKa3aTenen
OI0/DKETHOM cocTaBisifomel  (UCKAIbHOM MONMMTUKU. Jloka3zaHO, 4YTO MMEHHO (puHaHCOBas
JEUEHTpaIu3alus B YKpauHe SBISETCS BAXKHBIM (PaKTOPOM SKOHOMHUYECKOTO pPOCTa 3KOHOMMKH
YKpauHsbl, MOCKOJIBKY POCT JI0JIM PAacX0J0B MECTHBIX OIO/KETOB B PAcX0Jax CBOJHOTO OIOJDKETa U
COKpAIlIEHHUE JI0JI PacXoI0B TocyaapcTBeHHOro OromkeTa B BBII mpuBoAAT K MOBBIIEHUIO YPOBHS
uHAeKca ¢pusnueckoro oobema BBII u yBennuenue oobema BBII B pakTHueckux meHax.
Knrouegwie cnoga: xanutalbHble PacXobl, TOCYJapCTBEHHBIN OIOKET, CBOJHBIN OIOKET,
MECTHBIE OIOKETHI, BaloBOM BHyTpeHHUI poAykT (BBII), nanexc ¢pusudeckoro oovema.
®opmymn: 3; puc.: 2; Tabn.: 2; 6ubdn.: 12.

Introduction. The allocation and redistribution of state financial resources in the form of
budget expenditures is an integral part of fiscal policy. There is a problem with the financing of
public expenditures — whether the funds spent will contribute to economic development. Since
government expenditures are a part of GDP, according to the end-use method, the dynamics of their
volume has an immediate direct impact on the dynamics of GDP. Therefore, a study of the impact
of fiscal policy indicators on the dynamics of national accounts may answer the question of what
fiscal policy instruments can provide the preconditions for positive macroeconomic
dynamics.

Research analysis and problem statement. The works of foreign economists such as M.
Keen & M. Marchand (1997), who examined the impact of fiscal competition on the level of public
expenditures [1]; A. Philippopoulos, P. Varthalitis & V. Vassilatos (2017), who constructed a new
Keynesian DSGE model consisting of two heterogeneous countries in a monetary union [2]; S.
Ghosh & K. Neanidis (2017), who assessed the impact of bureaucratic corruption on fiscal policy
and economic growth [3]; E. Janeba & M. Todtenhaupt (2018), who conducted a theoretical
analysis of the impact of changes in the initial level of public debt on fiscal competition and the
location of firms [4]; P. Chiades, L. Greco, V. Mengotto, L. Moretti, and P. Valbonesi (2019), who
examined the effects of fiscal consolidation in decentralized public finances on the example of
Italian municipalities [5]; as well as domestic scholars — K. Pavliuk & O. Shaporenko (2016), who
developed recommendations for optimizing the structure of expenditures of the state budget of
Ukraine [6]; A. Ivanova (2017), who examined the effectiveness of fiscal consolidation tools in the
process of balancing public finances [7]; R. Kalinovskyi (2018), who developed recommendations
for improving the efficiency of public spending as a tool of state influence on the economy [8] and
others — are devoted to the basic theoretical and methodological principles and applied aspects of
the place of state expenditures in fiscal policy.

However, the study of the problem of the impact of budget component of fiscal policy on
macroeconomic growth in the conditions of financial decentralization remains a poorly researched
problem, addressed by the authors in papers [9; 10].

The purpose of this research is to investigate the dynamics of national accounts under the
influence of the budget component of fiscal policy under the conditions of financial
decentralization.

Methods of research. The method of linear multivariate economic-mathematical modelling
is applied in the article. The linear multi-factor economic and mathematical model is a
mathematical description of the regularities of change of the studied economic index, taking into
account changes of the main factors that have direct (inverse) and non-functional (indirect)
influence on it. The main requirement for this method is the absence of functional linkage between
all indicators, both factorial and resultant.

Mathematically, the task of economic and mathematical modelling is to obtain an analytical
expression (linear multivariate regression equation) that best reflects the relation of factorial
features to the resultant one. The multivariate regression equation in the linear form has the
following generalized form:

?X = aO + a1X1 + a2X2 + -+ aan, (1)
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where Yy — the calculated (theoretical) value of the resulting trait;

X1, X, ..., Xy — are the factor characteristics of the model being introduced,;

ai, az, ap — an are equation parameters or regression coefficients that indicate how many
units the resulting trait will change as the corresponding factor trait increases by 1 unit;

ao — IS a constant, the free term is the value of the resultant sign with the equality of O
factorial signs.

We propose to use the method of linear multivariate economic-mathematical modelling in
the following sequence:

1) specification of the model;

2) formation of input data to be entered into the model;

3) analysis of the presence of multicollinearity between factor traits;

4) selection of factor traits, among which there is no multicollinearity;

5) calculation of the parameters of the linear multivariate regression equation;

6) estimation of statistical significance and validity of regression equation based on multiple
determination coefficient (R?) and F-statistics.

Research results. In order to study the dynamics of national accounts under the influence of
the budget component of fiscal policy in the context of financial decentralization, it is necessary to
develop a multifactor economic and mathematical model. In the first stage, it is necessary to make
its specification and generate the output data (quantitative indicators) for modelling. The model
specification is its analytical form based on the factors studied. Therefore, it is necessary to select
the resultant trait that reflects the state of development of the national economy of Ukraine, as well
as the factor traits (factors) that have a direct or indirect impact on the result.

The resulting indicators, which will reflect the state of the economy, will be taken as the
GDP Physical Volume Index (GDPg) as a real indicator and GDP at Actual Prices (GDPap) as a
nominal indicator we take the following factors that formalize the impact of the fiscal component of
fiscal policy:

- Share of Capital Expenditures in the Consolidated Budget (CE/CBE), %;

- Share of Capital Expenditures in the State Budget (CE/SBE), %;

- Share of Capital Expenditures in Local Budgets (CE/LBE), %;

- Consolidated Budget Expenditures (CBE), UAH billion;

- the State Budget Expenditures (SBE), billion UAH,;

- Local Budgets Expenditures (LBE), UAH billion;

- Share of Consolidated Budget Expenditures in GDP (CBE/GDP), %;

- Share of the State Budget Expenditures in GDP (SBE/GDP), %;

- Share of Local Budgets Expenditures in GDP (LBE/GDP), %;

- Share of Local Budgets Expenditures in Consolidated Budget Expenditures (LBE/CBE), %
(Table 1).

Thus, the main purpose of economic and mathematical modelling of this study is a
correlation-regression analysis of the impact of government spending on the development of the
national economy. Before starting the process of economic and mathematical modelling, it is
necessary to test for the presence of multicolinearity between factor traits. Multicolinearity is a
phenomenon characterized by the presence of a functional or dense correlation between model
factors. It is undesirable because it may distort the simulation results. Therefore, when
multicollinearity is detected between pairs of factor traits, only those with correlative or non-
correlative relationships are introduced into the model. To identify multicollinearity between
factors, we construct a matrix of paired correlation coefficients (Table 2).
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Matrix of even correlation coefficients

Table 2

w w w ) a o L _ o
208 |3 | g | 8|8 |e|8 8|8 & |a
i i i L L L
188 |° "] | s8|g|a3|a]| o0

CE/CBE 1

CE/SBE 0,9339 1

CE/LBE 0,8249 | 0,6019 1

CBE -0,5431 | -0,7355 | -0,2097 1

SBE -0,5622 | -0,7510 | -0,2194 | 0,9973 1

LBE -0,5160 | -0,7114 | -0,1962 | 0,9961 | 0,9869 1

CBE/GDP | -0,7510 | -0,8786 | -0,4050 | 0,8738 | 0,8828 | 0,8565 1

SBE/GDP | -0,6058 | -0,7087 | -0,3196 | 0,5026 | 0,5453 | 0,4472 | 0,7500 1

LBE/GDP |-0,6328 | -0,7406 | -0,3460 | 0,8798 | 0,8623 | 0,8947 | 0,8833 | 0,3523 1

LBE/CBE |-0,3692 | -0,4188 | -0,2080 | 0,6519 | 0,6136 | 0,6936 | 0,5388 | -0,1512 | 0,8695 1

GDPyg, 0,7687 | 0,7542 | 0,5514 |-0,3004 | -0,3219 | -0,2721 | -0,4952 | -0,4808 | -0,3599 | -0,1459 1

GDPp -0,5534 | -0,7381 | -0,2221 | 0,9988 | 0,9964 | 0,9945 | 0,8654 | 0,4829 | 0,8819 | 0,6664 |-0,3064 | 1

Source: calculations made with the help of MS Excel.

In the Table 2, the values of even correlation coefficients between pairs of factors are in bold
type, that have high density correlation with each other (even correlation coefficient values is
greater than 0,7). The economic-mathematical model will introduce factors, multicollinearity
between which is absent, because, due to the close relationship between the factor traits, the results
of the economic-mathematical modelling will be distorted and unsuitable for further use in the

study.

Thus, in the course of the economic and mathematical modelling of the impact of
government expenditures on the GDP actual physical volume index, the obtained results are shown

in Fig. 1.

GENERATION OF RESULTS

Regression Statistics

Multiplex R 0,997119443
R-squared 0,994247184
0,902292126
8,675226414

14

Normalized R-squared
Standard error
Ubservations

Variance analysis

df 5S MS F Significance F

Regression 3 143076,4649 47692,15497 633,7023389 1,05954E-11
Remainder 11 827,8550867 75,25955334
Grand Total 14 143904,32

Coefficients Standard error t-statistics P-value Lower 95% Upper 95%
Y-crosscut 0 #N/D #N/D #N/D #N/D #N/D
CE/LBE 1,157725996 0,461030984 2,511167442 0,02892635 0,143003642 2,172448349
CBE/GDP 0,36155505 1,291558826 0,279936959 0,784719997 -2,48114676 3,204256859
LBE/CBE 1,786488041 1,034182764 1,727439389 0,112022118 -0,489732875 4,062708956

Fig. 1. The results of modelling the volume index of GDP

Source: calculations using MS Excel.

According to the data given in Fig. 1, we form the final form of the three-factor linear
function of the index of physical volume of GDP on the share of capital expenditures in local
budget expenditures, the share of consolidated budget expenditures in GDP (in actual prices) and
the share of local budget expenditures in consolidated budget expenditures:
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GDPgq = 1,16 CE/LBE + 0,36 CBE/GDP+ 1,79 LBE/CBE 2

From the data of formula (2) it can be seen that when the share of capital expenditures in
local budget expenditures increases by 1 %, the level of the GDP physical volume index increases
by 1,16 %, the increase of the share of expenditures of the consolidated budget in GDP (in actual
prices) causes an increase the GDP physical volume index by 0,36 %, while the share of local
budget expenditures in the consolidated budget expenditures by 1 %, the GDP physical volume
index grows by 1,8 %.

The statistical significance and reliability of the obtained equation is significant, because it
is described by high values of statistical coefficients and criteria. In particular, the multiple
correlation coefficient is R = 0,997, indicating a high degree of correlation between the factor and
the resultant trait. Multiple determination factor R? = 0,994 means that the dynamics of the GDP
physical volume index is 99,4 % due to changes in the share of capital expenditures in local budget
expenditures, the share of consolidated budget expenditures in GDP (in actual prices), and the share
of local budget expenditures in consolidated budget expenditures, while the impact of the other
factors is 0,6 %. The observed Fisher’s F value of F = 633,7 is 170 times higher than the critical
value, indicating a statistically significant stochastic relationship between the indicators entered in
the model.

In the course of the economic and mathematical modelling of the impact of state
expenditures indexes on GDP in actual prices, the results are shown in Fig. 2.

GENERATION OF RESULTS

Regression Statistics

Multiplex R 0,999046926
R-squared 0,998094761
Normalized R-squared 0,997523189
Standard error 37,38212186
Ubservations 14

Variance analysis

df 5S MS F Significance F

Regression 3 7320658,418 2440219,473 1746,228173 6,79041E-14
Remainder 10 13974,23034 1397,423034
Grand Total 13 7334632,649

Coefficients Standard error t-statistics P-value Lower 95% Upper 95%
Y-crosscut 213,8748077 588,5721709 0,363379069 0,723885875 -1097,545714 1525,295329
CBE 2,754674089 0,083923176 32,82375894  1,6249E-11 2,5676816 2,941666577
SBE/GDP -13,41539497 17,28293213  -0,776222163 0,455584572 -51,92416753  25,0933776
LBE/CBE 3,550709178 8,198623085 0,433086037 0,674144566 -14,71696145 21,81837981

Fig. 2. The results of GDP modelling at actual prices

Source: calculations using MS Excel.

According to the data given in Fig. 2, we form the final form of the three-factor linear
function of interrelation of GDP volume in actual prices and the volume of consolidated budget
expenditures, the share of state budget expenditures in GDP (in actual prices) and the share of local
budget expenditures in consolidated budget expenditures:

GDPap = 213,87 + 2,75 CBE - 13,42 SBE/GDP + 3,55 LBE/CBE 3)
From the data of formula (3) it can be seen that as the volume of consolidated budget
expenditures increases by UAH 1 billion, the GDP in actual prices increases by UAH 2,75 billion,

the increase of the share of state budget expenditures in GDP (in actual prices) by 1 % causes a
decrease in volume GDP at actual prices by UAH 13,4 billion, while the share of local budget
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expenditures in the consolidated budget expenditures increasing by 1 % , the physical volume index
of GDP increases by UAH 3,55 billion.

The statistical significance and reliability of the obtained equation is significant, because it
is described by high values of statistical coefficients and criteria. In particular, the multiple
correlation coefficient is R = 0,999, indicating a high degree of correlation between the factor and
the resulting trait. Multiple determination coefficient R? = 0,998 means that the dynamics of GDP
volume in actual prices is 99,8 % due to changes in the expenditures of the consolidated budget of
Ukraine, the share of state budget expenditures in GDP (in actual prices) and the share of local
budget expenditures in consolidated budget expenditures, and the impact of other factors is 0,2 %.
The observed Fisher’s F value of F = 1746 is 470 times the critical value, indicating a statistically
significant stochastic relationship between the indicators entered in the model.

Conclusions. Thus, according to formula (1) it can be concluded as for the positive impact
of financial decentralization on the development of the national economy on the budgetary
component of fiscal policy of Ukraine. Since the direct indicator of financial decentralization in the
model is the share of local budget expenditures in consolidated budget expenditures — the greater
the value of this indicator, the greater the fiscal policy of the state is financially decentralized.
Another factor for economic growth is the increase in the share of capital expenditures
(development expenditures) in local budgets, one of the indicators of financial decentralization
efficiency. The conclusion about the positive impact of financial decentralization on the
development of the national economy by the budget component of Ukraine’s fiscal policy can also
be made using formula (2). The share of state budget expenditures in the consolidated budget
expenditures can be considered as an indirect indicator of financial decentralization in the model —
the greater the value of this indicator, the more the fiscal policy of the state is financially
centralized, and conversely — the decrease of the indicator indicates a deepening of financial
decentralization. Another factor of economic growth is the positive impact of the share of capital
expenditures (development expenditures) in local budgets — an increase in this indicator, i.e. a
deepening of financial decentralization, causes an increase in GDP at actual prices.
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