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ABSTRACT

This paper discusses the determinants of regional budget revenues and evaluates
their impact on the level of budget provision of Russian regions. We used the panel
data on 80 Russian regions in 2006-2014 embracing average population, GRP dis-
aggregated by main economic activities, tax revenues both collected and allocated
at the regional level, intergovernmental aid and total budget revenues of consoli-
dated budgets. We applied the least-squares methods with fixed and random ef-
fects to estimate the regressions between the structure of employment in main eco-
nomic activities and the collected tax revenues in Russian regions. The constructed
model allowed us to distinguish activities with positive and negative influence of
employment on the general tax level and to determine the elasticity of the collected
tax revenue per capita with respect to the shares of employees engaged in various
economic activities. Further we applied the weighted least-squares method to es-
timate the model, demonstrating dependency of the budget revenue per capita in
Russian regions on the collected tax revenue per capita, the level of tax absorption
and the share of intergovernmental transfers in consolidated regional budgets. The
constructed model demonstrated high elasticity of budget provision of Russian re-
gions with respect to the general tax level, and even more with respect to the level
of tax absorption. Nevertheless, the inter-budgetary transfers showed a very slight
positive impact on the dispersion of the regional budget revenue per capita over the
given period. Our findings are applicable to the management of budget revenues at
the regional level and to the improvement of the Russian model of fiscal federalism.
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PE3IOME

B maHHOIT cTaThe 06CYKIAITCA ie TEPMUHAHTBI OXOf{0B PETMOHAIbHBIX OI0/KETOB
U OLIEHVBAETCSI VX BIVsIHIE Ha YPOBEHb OIOIKETHOI 00€CIIeYeHHOCTI PETVOHOB
Poccuiickoit @epepanyin. Mbl ncnonb3oBanmu jaHHble 10 80 permonam Poccun 3a
2006-2014 ropsl, BKIIOUAOLIVE cCpenHee Hacenmenue, BPII ¢ pa3buBKoii mo 0CHOB-
HBIM BIJaM 9KOHOMITIECKOII HeATE/IbHOCTH, HA/IOTOBBIE TOCTYIIEHVIST, KAK COOpaH-
Hble, TaK U OCTABIINECS Ha YPOBHE PErVOHOB, pasMep MeXIIPAaBUTEIbCTBEHHO
HOMOLIY ¥ 0011He JOXOAbI KOHCOMMANPOBAHHBIX OIO/PKeTOB cyObekToB PD. MbI
HPYIMEHVIV METOJ, HaMMEHBIINX KBaJpaToB ¢ (PUKCUPOBAHHBIMMU ¥ CTyYailHBIMU
a¢dexTamu 1151 OLIEHKY perpecCHOHHBIX 3aBUCHMOCTeN MEX/Y CTPYKTYPOII 3aHs-
TOCTY B OCHOBHBIX BI/IaX SKOHOMIYECKOII JIesITe/IbHOCTY U COOPaHHBIMI HA/IOrO-
BBIMM [IOCTYIUIEHMSIMM B POCCUIICKUX perroHax. [locTpoeHHast MOfie/ib IT03BOIMIa
BBISIBUTD, 3aHATOCTD B KaKMX BUIAX 9KOHOMIYECKOIT [IEATETHHOCTI OKas3aa IMoJIo-
JKUTETBHOE, @ B KAKIX OTPUIIATeNIbHOE BIIVSIHIIE Ha 001N yPOBEHb HaTOTOBBIX I10-
CTYIUIEHWII U OLIPEeNTD 9MaCTUYHOCTb COOPAHHBIX HATIOTOB Ha YLy HACE/TeHs
OTHOCHTE/IBHO JI0Iell 3aHATDIX B Pa3/IIIHBIX BUIAX SKOHOMIYECKOI eI TeNIbHOCTIA.
Ilanee MBI IPYMEHWIV B3BEIIEHHbIT METOJ, HAMMEHBIINX KBaJJPaTOB /i1 OL[EHKN
MOJIE/I, IEMOHCTPUPYIOLIElt 3aBUCHMOCTBD JJOXOOB OIO/PKETOB Ha Iy HACETEHSI
B POCCUIICKMX PETMOHAX OT COOPaHHBIX HA/IOTOBBIX TOCTYIUICHWIT Ha [IYILY Hacerie-
HIISI, YPOBHS abCOPOINY HAIOTOB 1 [0V MEXXOI0KETHBIX TPAHCPEPTOB B KOHCO-
TPOBAHHBIX Or0KeTax cyobekToB Pd. TlocTpoeHHas: MOfIENb POIEMOHCTPH-
POBajIa BBICOKYIO 3MaCTUYHOCTD OIOJKETHOI obecriedeHHOCTH pernoHoB Poccrn
K 0011IeMY YPOBHIO HaJIOTOOO/IOKEHNA U el1je OOIBIIYIO 9/TACTUYHOCTD — K YPOBHIO
abcop6iyy Ha/oroB. B To ske BpeMs MeXOIOIPKETHBIE TPaHC(epThI OKa3alyu He-
3HAUNUTEIbHOE MIOJIOKNUTETIbHOE BIIMSIHYE Ha CHIDKEHMe pa3bpoca CpeHeyIIeBbIX
JIOXOJJOB PETVOHAIbHBIX OIOJDKETOB B pacCMaTpuBaeMoM Ieprofe. Hamm BbIBOIbI
MOTYT OBITD MCIIO/IB30BAHDI /I YIIPAB/ICHNs JOXOfaMI OI0IKETOB Ha PeryiOHa/Ib-
HOM YPOBHe I YIy4IIeHIsl POCCUIICKOI Mofer (MCKaIbHOTO defepanusma.
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Introduction

Russia occupies a vast territory spread over
different climatic zones. A variety of natural con-
ditions predetermine the diversity of economic
structures of Russian regions and levels of their
development. Moreover, the spatial location of
regions, their proximity to the center and to eco-
nomically advanced or, on the contrary, poor
territories play a significant role in their develop-
ment. The conditions of regional economies are
also influenced by their previous paths of develop-
ment, the functions that were attributed to these
regions earlier in the centrally planned economy,
the authority of regional leaders and their interre-
lationship with the federal center.

There were substantial disparities in the levels
of development and budget provision of Russian
regions during the entire period of market transi-
tion, although these disparities were steadily de-
creasing until recently. Indeed, in 2009, the gap
in the GRP per capita between the most prosper-
ous region, Nenets Autonomous District, and the
most lagging region, the Republic of Ingushetia,
amounted to 67.1 times, while the national average
was 224.2 thousand rubles per capita. In addition,
in 2009, the interregional population-weighted co-
efficient of variation of the GRP per capita was .84.
In 2014, the gap in the GRP per capita decreased
noticeably — up to 39.5 times, while the coefficient
of variation declined slightly and reached 0.81. Af-
ter 2014, the opposite tendency was observed: the
gap in the GRP per capita grew up to 54.5 in 2016
while the coefficient of variation decreased slightly
to the level of 0.786. Despite these changes, both
the top and the bottom regions in the ranking re-
mained the same in 2016 as in 2009.

Regarding the budget provision of Russian
regions, the situation was much better due to the
active redistribution policy of the state. The inter-
regional inequality in budget provision of Russian
regions was considerably lower compared to the
above-described regional disparities in the GRP
per capita but still significant and growing in recent
years. Thus, in 2011, the gap between the revenue
per capita of the consolidated budget of the most
prosperous region, Nenets Autonomous District,
and the revenue of the most lagging region, the Re-
public of Dagestan, amounted to 12.1 times. The
interregional population-weighted coefficient of
variation of budget provision of Russian regions
was .551n 2011. By 2015, the gap between Chukotka
Autonomous District, ranked first by budget reve-
nue per capita, and the Republic of Dagestan, which
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ranked last, had increased to 15.7 times, and the in-
terregional coefficient of variation reached .61.

In our study we assume that the sectoral
structure of the country’s economy plays a deci-
sive role in budget provision of regional econo-
mies. It determines the level of the tax revenue
that can potentially be collected there. Indeed, the
largest level of tax return in the inter-crisis period
of 2009-2013 was found in the mining industry,
where the ratio of the collected tax revenue to the
gross added value amounted to 53.7%, followed
by the manufacturing industry (21.3%). The low-
est level of the tax return rate was in agriculture
(2.3%). At the same time, the tax rules in Russia
are set in such a way that the least evenly distrib-
uted taxes, namely the mineral extraction tax and
the value added tax, are fully allocated at the fed-
eral budget level. Consequently, the tax revenues
of more productive sectors, such as the extractive
industry, are shared with the federal center in a
larger proportion compared to tax revenues of
other sectors. This partially mitigates the influence
of the sectoral structure of economy on the bud-
get provision of regions. In addition, the regional
level of the tax return within economic activities
varies significantly, which is mainly due to the dif-
ferences in structures and conditions of these ac-
tivities in regions, and, regarding the mining and
quarrying industry, different quality of fields and
different stages of their extraction.

The distribution of tax returns in Russian
regions is influenced not only by the sectoral
structure of regional economies, but also by dif-
ferences in the application of tax exemptions and
privileges. For instance, preferential tax regimes
in special economic zones of some manufactur-
ing regions significantly affects their level of tax
returns. Moreover, the amount of collected taxes
in regions depends on behavioral practices of the
population and enterprises in these regions, the
levels of tax discipline, tax compliance and tax
evasion, and the quality of tax administration.

The distribution of intergovernmental trans-
fers from the federal center to regions increases
their financial resources and supports the align-
ment of regional budget provision. In addition to
the equalization of budget revenues per capita, the
system of intergovernmental aid in Russia is aimed
at other purposes: balancing of regional bud-
gets, funding of social mandates delegated to the
sub-federal level from the higher authorities, and
stimulation of investment activity in the regions.
To achieve these goals, various types of budgetary
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assistance were elaborated, including subsidies,
subventions, grants and other inter-budgetary
transfers. Meanwhile, some of these objectives
may be in conflict with others. Thus, stimulation
may contradict equalization.

In this research, we examine the determinants
of regional budget revenues per capita related
both to the sectoral structure of regional econ-
omies and to the institutional features of the tax
and budgetary systems in Russia.

Literature Overview

In research literature, different approaches
are applied to studying regional budget revenues.
First of all, there are papers that analyze the im-
pact of macroeconomic factors (the exchange
rate, oil prices, economic growth and inflation)
on the total revenue of the budgetary system [1]
or more specific factors such as tax revenues,
interbudgetary transfers and so on. Some re-
searchers have developed the ways to exclude the
combined influence of macroeconomic factors
on budget revenue [2]. Other authors examined
the problems of sub-federal budgets in Russia in
their relation to the current geopolitical situa-
tion, the impact of mutually imposed sanctions
and the high dependence of Russian economy on
the global energy market condition [3].

Castro and Camarillo [4] analyzed the impact
of economic, structural, institutional and social
factors on tax revenues in OECD countries in
2001-2011. They found that tax revenues as a per-
centage of GDP in these countries were positive-
ly related to GDP per capita, the industry value
added as a percentage of GDP and civil liberties,
whereas they were inversely dependent on the
agriculture value added as a percentage of GDP
and the share of foreign direct investment in gross
fixed capital formation.

Other authors focused on institutional and
behavioral factors affecting budget revenue and
budget deficit of sub-federal entities in federal
states. For example, Breuille and Vignot [5] mod-
eled the impact of redistribution policy on finan-
cial behavior and fiscal discipline of the recipient
regions. The authors concluded that such policy
can encourage the regions to create overlapping
schemes that could exacerbate the problem of a
soft budget constraint. Huber and Runkel [6] de-
veloped another theoretical model simulating
the relationship of the federal center and regions
with different rates of time preference. The au-
thors showed that the asymmetry of information
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can lead to ineffective redistribution of resources
in favor of recipients. They proposed to establish
differentiated institutions for two types of regions
within the fiscal constitution: weak debt limits for
contributors and strict debt limits for recipients.
Such institutions should allow the federal center
to overcome the information asymmetry through
self-selection of regions.

In the context of our research, we should also
mention the works on short- and long-term effects
of redistribution of financial resources through
the budgetary system. There are studies pointing
out that the efficiency of inter-budgetary aid for
development of a territory and the subsequent in-
crease of its level of budgetary provision depends
on how the received funds are spent. For instance,
Kappeler, Solé-Ollé, Stephan and Valild in their
study [7] found that the use of intergovernmental
transfers for production of public goods and in-
vestment in infrastructure of regional economies
can stimulate economic growth.

It should be emphasized that a considerable
part of inter-budgetary transfers in Russia is aimed
at equalization of budgetary provision of regions,
balancing sub-federal budgets according to the
specific needs and the cost of living in regions, and
financing the so-called social mandates, which are
delegated from the federal center to the regional
level. Based on the econometric models of various
specifications, the researchers came to contradic-
tory conclusions about the efficiency of inter-bud-
getary aid in Russian economy. For example, Yus-
hkov [8] found that intergovernmental transfers
positively affected economic growth in Russian
regions in 2005-2012. At the same time, Isaev [9]
demonstrated that inter-budgetary transfers from
the federal centre to Russian regions had a negative
impact on their economic growth in 2005-2014.
Meanwhile, Martinez-Vasquez and Timofeev [10]
found that intraregional budget transfers, distrib-
uted among municipalities for equalization of their
budgetary provision, positively affected regional
economic growth in 1999-2008.

However, centralized funding of large invest-
ment projects aimed at regional development has
been a prevalent trend. Some researchers studied
the consequences of allocation of financial resourc-
es within the framework of national projects. Be-
lov [11] showed that investment from sub-federal
budgets is more conducive to growth and develop-
ment of Russian regions than investment from the
federal budget. Therefore, the author came to the
conclusion that the transfer of investment funds
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from the federal center to Russian regions should
foster regional economic development.

Other researchers applied the deterministic
factor analysis to study sub-federal budget reve-
nues in the Russian Federation. A multiplicative
model of the regional budget revenues was used
to measure the changes in budgetary provision of
Russian regions at consequent stages of budgetary
process such as collection of tax revenues in re-
gions, tax sharing with the federal center, attrac-
tion of non-tax revenues in regions, intergovern-
mental transfers and the regions’ borrowing from
other levels of the budgetary system and outside
it [12]. In addition, the changing level of region-
al disparities in sub-federal budget provision was
evaluated and the conclusion was drawn about
the efficiency of various stages of the budgetary
process in addressing interregional inequality. In
yet another study [13], the author proposed an
additive model of sub-federal budget revenues in
Russia and carried out decomposition of the gen-
eral inequality in the provision of regional bud-
gets by various tax and non-tax sources.

Some authors analyzed the interrelationship
between sectoral structures of regional economies
and their budget revenues [14]. In particular,
Paredesa and Rivera [15] found that in countries
with a high share of mining, in GDP the mineral
extraction tax can displace other taxes. The re-
gression model constructed for Russian regions in
[16] showed that more specialized economies had
a higher level of tax return, while more diversified
economies showed a higher degree of its stability.

In this study, we apply the panel data of Rus-
sian regions in 2006-2014 to econometric mod-
eling of regional budget revenues. The purpose of
this research is to select and substantiate exoge-
nous factors that have a complementary impact
on the level of the per capita revenue of the con-
solidated budgets of Russian regions. We also in-
tend to show the connection between the budget-
ary provision of Russian regions, their economic
structures, and the peculiarities of their participa-
tion in inter-fiscal interactions. We are also going
to construct alternative econometric models and
interpret their results.

Data and Methods

The study is based on the pooled spatial-tem-
poral sample covering 747 observations on 83
Russian regions in 2006-2014. The initial data are
provided by the Federal State Statistic Service and
the Federal Tax Service of Russian Federation.
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We tested a set of the following independent
variables presumably influencing the budget reve-
nue per capita in Russian regions:

1. Variables related to the sectoral structure of
regional economies:

— the gross value added in main economic ac-
tivities per capita;

— the labor productivity in main economic
activities calculated as the ratio of the gross value
added to employment in these activities;

— the share of economic activities in the total
gross value added;

— the share of economic activities in total em-
ployment;

2. Variables related to the state of the tax and
budgetary systems and interbudgetary relation-
ships:

— the general level of taxation (determined as
the ratio of the collected tax revenues to GRP and
to constant population of regions);

— the level of tax absorption - the share of tax
revenues remaining in the consolidated regional
budgets after the distribution of the total tax reve-
nues collected in the regions between the levels of
the budgetary system;

— the share of remittances transferred to re-
gional budgets from the federal center in the total
revenue of regional budgets.

To bring the nominal values of these variables
in various years to a single scale of prices, we cal-
culated their real values. For this purpose, we used
the cumulative GDP deflator indices determined
on the accrual basis. Since we constructed the re-
gressions of the logarithmic type, individual obser-
vations with negative and zero values were omitted.

The selection of independent variables for re-
gression was carried out on the basis of the cor-
relation matrix, taking into account both the re-
lationship of these variables with the dependent
variable and the absence of multicollinearity. We
tested models of different specifications, includ-
ing the models with fixed and random effects to
which the least squares method was applied. The
significance of the models was estimated on the
basis of the Fisher criterion, and significance of
its coeflicients — on the basis of the Students tests.
We also checked the models for the presence of
heteroscedasticity using the White test.

Results and Discussion

Figure 1 shows a wide dispersion of the bud-
getary provision of Russian regions in real terms
on average in 2006-2014.
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According to the results obtained, the budget
revenue per capita in the richest region (Chukot-
ka Autonomous District) was 12.7 times higher
than that of the poorest region (Dagestan). Only
in 17 out of 83 regions the level of budget pro-
vision exceeded the country average. The ratio of
the median value to the mean value of budgetary
provision was 70.6%, which indicated a left bias
in the distribution of this variable. It should be
noted that the deflation of indicators in time se-
ries reduced the level of interregional inequality
of budget provision. However, we did not take
into account the initial distribution of prices and
differences in the cost of living in the base period
of study, which could decrease the measured in-
equality to a greater extent.

Among the leaders by the level of budgetary
provision, we can primarily find the regions spe-
cialized in extractive industry and characterized
by the relatively low population density (namely,
Nenets Autonomous District, which is a part of
Arkhangelsk region; Khanty-Mansiysk and Yama-
lo-Nenets Autonomous Districts, which are parts
of Tyumen region; Chukotka Autonomous District,
Kamchatka Krai, the Republic of Sakha, Magadan
and Sakhalin regions, all situated in the Far East-
ern Federal District). A high position by the level of
budget revenue is also occupied by the capital city
of Moscow, where a large number of state agencies
and financial institutions are located.

Among the laggards, we see the regions de-
prived of any comparative advantages of both
natural and artificial origin, such as the Repub-
lic of Kalmykia, Ivanovo region and the Chuvash
Republic. Moreover, almost all North Caucasian
republics (except for the Chechen Republic) are
lagging behind as well as Stavropol region.

This situation in Russian regions is the result
of many processes. The budgetary provision is af-
fected by the volume of the collected tax revenue,
which is shared with the federal budget, non-tax
revenues (income from public and municipal
property and sale of tangible and intangible as-
sets etc.) and availability of inter-budgetary aid.
Meanwhile, the initial level of budgetary provi-
sion in each region is predetermined by the tax
revenue collected on its territory, the amount of
which depends to a large extent on the sectoral
structure of regional economy.

Table 1 compares the following three sectoral
structures of regional economies: the distribution
of employed persons, production of GRP and col-
lected taxes in main economic activities. It indi-
cates the outstanding role of the mining sector in
tax revenues. In this sector, both the labor pro-
ductivity and the tax return level were 3.7 times
higher than the national average. As a result, the
tax revenue per employee in mining and quar-
rying exceeded the average level in all sectors by
almost 14 times. At the same time, an increased

Table 1
Structural parameters of tax revenues in Russian regions in 2006-2014, %
Economic Activities Share in total Share in total GRP | Share in collected tax
employment revenue
MV SD CV MV SD CvV MV SD CV

Agriculture, hunting and forestry (A) 114 59| 0.52 9.3 6.3 .68 6 20, 329
Fishing, fish farming (B) 4 1.2| 283 1.1 6.7/ 6.11 .1 23] 16.26
Mining and Quarrying (C) 2.3 4.3 1.86 8.7 15.1 1.73 32.5 23.0 71
Manufacturing (D) 14.5 6.3 44 18.4 11.3 .62 18.1 199 1.10
Electricity, gas and water (E) 34 1.5 44 4.5 2.7 61 2.8 43| 153
Construction (F) 7.5 2.5 .33 7.9 4.1 .52 4.9 4.6 .94
Wholesale and retail trade; repair (G) 15.9 3.6 23 16.7 7.0 42 11.5| 13.6| 1.19
Accommodation and food service activities (H) 1.7 .5 .30 0.9 5 .52 0.6 .5 .82
Transport and telecommunications (I) 8.0 1.9 241 117 4.9 42 8.1 7.1 .88
Real estate, leasing and services (]) 1.3 5 41 0.2 S50 222 5.2 4.6 .88
Financial activities (K) 6.3 2.4 .38 7.4 3.1 43 9.9 4.8 48
Public administration and defense 6.8 2.3 .33 4.8 3.0 .63 1.7 56| 3.19
Education 9.5 2.3 24 3.4 1.8 .52 14 2.0/ 140
Health and social services 7.3 1.3 .18 3.8 1.8 46 1.1 19| 1.65
Public utilities 3.7 7 .19 1.2 5 43 1.3 9 .66

Note: MV — interregional mean value, SD — interregional standard deviation, CV — interregional coefficient of variation,

which is the ratio of SD to MV.
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level of labor productivity in certain spheres (fish-
ing, fish farming; transport and telecommunica-
tions; manufacturing; electricity, gas and water;
finance) and a higher level of tax return in some
other spheres (real estate, leasing and services; fi-
nance) ensured greater profitability of the tax sys-
tem. Thus, the contribution of economic activities
to overall tax revenues in regions and in the coun-
try as a whole depended on their share in employ-
ment and production.

Due to the fact that economic structures in
the regions differ, their tax revenue levels also
differ, which is evident from the corresponding
standard deviations and coeflicients of variation
in activities. Thus, according to the distribution
of employment, the regions are the most diverse
in mining and quarrying, fishing and fish farm-
ing. By the share in GRP, they differ more in the
aforementioned two activities, as well as in real
estate, leasing and services. Finally, the share of
regions in tax revenues varies most in fishing,
fish farming, as well as in agriculture, hunting
and forestry.

Our selection of structural variables that pre-
sumably shape the tax revenue per capita in re-
gions was based on the criteria specified in the

methodological part of the work. We proposed a
model of the following specification:

n
In(TRpc;,) = 3, + Z B In(X emp, )+ &,,
i=1
where TRpc; is the tax revenue per capita and Xe-
mp;, is the share of the corresponding activity in
the total employment of the ith region in the peri-
od t. The model was estimated by means of three
alternative methods presented in Table 2.

The constructed models are significant ac-
cording to the Fisher criterion; the significance of
their parameters (except for the intercept term) is
confirmed by the Students test. In addition, they
do not have multicollinearity and the residuals of
the models are normally distributed.

According to the results obtained, those re-
gions whose population is employed mainly in
the sectors of mining and quarrying; electricity,
gas and water production; construction; transport
and telecommunications; real estate, leasing and
services and finance had a higher level of collected
tax revenues per capita on average. At the same
time, those regions whose employment concen-
trated mainly in agriculture, hunting and forestry;
manufacturing; wholesale and retail trade, repair;

Table 2
Models: dependent variable In(TRpc;,)
Variable Coefficient of regression (Standard error), significance
Model 1: Model 2: Model 3:

Pooled OLS regression OLS with fixed effects GLS with random effects
const -1.154 (.836) .129 (.789) -.591 (.795)
Ln(A_emp) -.250 (.029) *** -.242 (.031)*** —.245 (.029)***
Ln(C_emp) .073 (.014) *** .058 (.015)*** .068 (.014)***
Ln(D_emp) 097 (.042) ** —.122 (.044)*+* —.106(.042)***
Ln(E_emp) 300 (.077) *** 306 (.076)*** 354(.073)
Ln(F_emp) 269 (.079) *** .325 (.082)*** 279 (.079)***
Ln(G_emp) -1.287 (.088) *** -1.207 (.089)*** -1.290 (.088)***
Ln(H_emp) -.125 (.059) ** - -
Ln(I_emp) 653 (.097) *** 605 (.098)*** 602 (.094)**
Ln(J_emp) .188 (.071) *** 275 (.075)*** 211 (.070)***
Ln(K_emp) .627 (.085) *** .669 (.091)*** .626 (.085)***
Ln(L_emp) 878 (.088) *** — 811 (.095)*** —.894 (.088)***
Ln(M_emp) —470 (.135) *** - _ 425 (\134)7+
Ln(N_emp) -.531 (.170) *** -.689 (.156)*** -.510 (.170)***
Ln(O_emp) -.540 (.104) *** -.761 (.109)*** -.609 (.099)***
Adjusted R-squared .822 .821 -
Durbin-Watson statistic 1.810 1.962 -
Number of observations 693 693 693

Note: * means that the coeflicient is significant with p <.1; ** means that the coefficient is significant with p < .05; *** means
that the coefficient is significant with p < .01.
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accommodation and food service activities; pub-
lic administration and defense; education; health
and social services and public utilities have a low-
er level of the collected tax revenues per capita on
average. The coeflicients of regressions show the
elasticity of tax revenues with respect to the share
of employment in the corresponding activity.

The second step of our research was model-
ing the interrelationship between budget revenues
per capita as a dependent variable and the general
level of taxation, the level of tax absorption and
the share of transfers in regional budget revenues
as independent variables. Table 3 shows the de-
scriptive statistics of the explained and explana-
tory variables.

Table 3
Descriptive statistics of the parameters related
to the consolidated budgets
of the Russian regions in 2006-2014, %
Variable Note | MV | SD | CV

Budget revenue per capita, | BRpc;, | 28.11| 36.99| 1.32
thousand deflated rubles

General level of taxation,
thousand deflated rubles

Level of tax absorption Selt 74 200 .26
Transf| 34| .19/ .54

TRpc | 34.16| 79.72| 2.33

Share of transfers in total
budget revenues

Note: MV is the mean value; SD, the standard deviation;
and CV is the coefficient of variation.

The general tax level turned out to be a statis-
tically significant parameter that positively affect-
ed the average budget revenues, which was com-
pletely correspondent with the logic of economic
processes. The linear coefficient of the correlation
between the tax revenue per capita and the budget
revenue per capita in Russian regions in the giv-
en period equaled .57. However, the strong het-
eroscedasticity in this dependency was observed
even visually.

The relationship between the level of tax ab-
sorption in regions and the total budget revenues
per capita appeared to be slightly negative. Indeed,
the Pearson correlation of these variables was
only -.13. At the same time, we found a signif-
icant negative relationship between the collected
tax revenues per capita and the share of taxes left
in regional budgets after their distribution among
the levels of budgetary system. The dependency
between the general tax level and the level of tax
absorption was described by the power function
of the following specification:

Self,, = 7.6 TRpc; %, R* = 0.47.

R-ECONOMY 4

As for transfers, we did not obtain any strong
evidence showing their connection to the level of
budget provision, albeit the inverse dependen-
cy was expected. We identified several reasons
for this phenomenon. First of all, significant and
diverse inter-budgetary transfers received from
the federal budget by some lagging regions, for
example, the republics of Chechnya, Tyva, Altai,
in fact, raised their level of budgetary provision
even higher than the national average. Secondly,
when determining the needs of regions in inter-
governmental transfers, fiscal authorities take into
account not only the available regional budget
revenues, but also the necessary expenses, which
depend on the cost of living and on the specif-
ic needs of each particular region. Hence, some
seemingly more affluent regions of the Far Eastern
Federal District, such as Chukotka Autonomous
District, Magadan region and Kamchatka, receive
significant transfers from the center, which fur-
ther increases their level of budget provision.

Despite the ambiguity of some dependencies,
we proposed a regression of the following speci-
fication:

In(BRpc,,) = B, + B, In(TRpc;, ) + 3, In(Self,, ) +
+ B, In(Transf,, ) + &, .

To cope with the heteroscedasticity and ab-
normality of the distribution of residues, we esti-
mated this model using the weighted least-squares
method, which means that the natural logarithm
of GDP per capita was treated as a weight param-
eter. Moreover, in the estimation of the regression
we used robust standard errors. The resulting
model is presented in Table 4.

Table 4
Model: dependent variable In(BRpc;,)
Variable Pooled WLS regression

const 1.652 (.063) ***
In(TRpci) .649 (.029) ***
In(Selti) .809 (.074) ¥
In(Transf:) .063 (.017) ***
Adjusted R-squared .705
Number of observations 747

Note: *** means that the coefficient is significant with
p < .01; **, the coeflicient is significant with p <.05; * the coef-
ficient is significant with p < 0.1.

In this regression, all exogenous variables are
statistically significant and the directions of rela-
tionship between the exogenous and endogenous
variables are completely consistent with the logic
of economic processes. Indeed, the higher the lev-
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el of taxation, the level of tax absorption and the
aid received from the federal center, the higher is
the level of budget provision of Russian regions.
Despite the concerns about possible multicol-
linearity, the VIF test did not confirm its existence
in this model.

The estimated coefficients of the model can
be interpreted as indicators of elasticity of the tax
revenue with respect to the examined factors. For
example, an increase in the tax revenue per capi-
ta collected in Russian regions by 1% leads to an
increase in the budget revenue of the regions by
.65% on average. The elasticity of budget provi-
sion with respect to the level of tax absorption
has proven to be even higher compared to the
level of tax collection. Eventually, inter-budget-
ary transfers demonstrated the weakest impact on
the changes in the budget revenue per capita in
regions over time. It evidenced the diminishing
role of intergovernmental aid in equalization of
Russian regions’ budget provision.

Conclusion

In this study, we analyzed the factors that in-
fluenced the revenues of consolidated regional
budgets by using the panel data of Russian regions
in 2006-2014. In the theoretical part of our paper,
we studied the influence of the sectoral structure
of economy, macroeconomic conditions, institu-
tional features of the tax and budgetary systems,
and public behavior on the level of average bud-
get revenues of states and their constituent enti-
ties. In the empirical part of the paper, we selected

the most relevant variables and constructed the
models related to the two stages of budget rev-
enue formation. In the first step, using ordinary
least-squares methods with fixed and random ef-
fects, we built the dependency of the tax revenue
per capita in real terms on the shares of economic
activities in total employment in Russian regions.
It allowed us to reveal the positive impact of em-
ployment in certain sectors (e.g. mining and real
estate activities) and the negative impact of em-
ployment in other sectors (e.g. agriculture, trade
and social sphere) on the general tax level in Rus-
sian regions. In the second step, by means of the
weighted least-squares method, we constructed
a regression model of the logarithm type, which
demonstrated a positive impact of the general tax
level, the level of tax absorption and the share of
inter-budgetary transfers in consolidated budgets
of Russian regions on their budget revenue per
capita. We demonstrated the greatest influence of
the level of tax absorption and the smallest effect
of transfers on the reduction of regional dispari-
ties regions by budget provision.

The results obtained are basically consistent
with some of our previous findings [12; 13] and
develop approaches to modeling regional differ-
ences on the level of budgetary provision. For fur-
ther research, it is necessary to improve the meth-
ods of construction of regression models based
on spatial-temporal data and to provide a more
precise specification of the basic model by includ-
ing proxy variables for institutional parameters of
budgetary and tax systems as well as general pub-
lic behavior.
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