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Motivation

Purpose of the Study:

to reveal the crucial spatial factors affecting growth of Russian regions;

to measure the impact of spatial factors on growth of Russian regions;

to estimate spatial externalities of regional distribution of economic
activities in Russia and to disclose regions with distinguished growth
paths.

Motivation:

existing empirical works conducted on Russian data:
I cover a short time period;
I estimated spatial models principally based on cross-sectional data.
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Russia
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Empirical papers on Russian data

Buccellato T. (2007):

conditional convergence, data: 1999-2004

Carluer F. (2010):

convergence clubs, data: 1985–1999

Solanko L. (2003):

conditional convergence, data: 1992–2001

Kolomak E., Zverev D. (2010):

conditional convergence, data: 1995–2006

Lugovoy O. et al. (2007):

conditional convergence, data: 1998–2004
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Research questions

Question 1.
Are spatial externalities at work? If yes, are they rather positive or negative?

Question 2.
Is it true that urbanization is associated with the regional growth? Do Russian
agglomerations matter?

Question 3.
Do cross-sectional and dynamic market size variations impact on economic
performance of the Russian regions?
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Data description

79 Russian regions (Chechen Republic is excluded; composite regions –
Tyumen and Arkhangelsk oblasts – are considered as single regions). Years:
1996–2010.
Sources:

indicators of the economic and social development: statistical yearbooks
“Russian regions”, “Social development and quality of life in Russia”:
http://www.gks.ru;

distances between regional centers: K.Glushchenko’s web-site:
http://econom.nsu.ru/staff/chair_et/gluschenko/index.htm
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Methodology

Convergence equation (Barro regression)
1
T

ln
yTi

y0i
= a +b lny0i + εi ,

i – region, i = 1,2, ...,n,
T – time (years),

y0i – initial key indicator (e.g. GDP per capita),

yTi – key indicator in the year T ,

εi – errors, εi ∼ iid with 0 mean and finite 2nd moment.
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Real GDP per capita corrected by the PPP
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Real GDP per capita
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GDP per capita
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Income per capita
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Methodology. Spatial models

Conditional convergence equation. Spatial error model (SEM),
(Anselin, Hudak, 1992)

1
T ln y(t+1),i

yti
= a +b lnyti + c ′Xti +uti ,

uti = λWuti + εti ,

where

yti – a key indicator of output (e.g. GRP per capita) in the i-th region at
time t, t = 0, ...,T ,

Xti – a vector of control variables,

W – a matrix of spatial weights,

λ – a spatial autoregressive parameter,

εti – a vector of homoskedastic and uncorrelated errors.
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Testing hypothesis 1

Methods:

to add regional dummies in regression models:
I for regions with high or low growth rates;
I border dummy (for regions bordering with foreign countries);
I sea dummy (for regions with a navigable non-freezing sea port);

to plot regional spatial interaction using matrix of weights; to measure
spatial interaction of regions by means of spatial autocorrelation
(Moran’s I).
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Spatial autocorrelation

Moran’s I:

I =
N

∑i ∑j wij

∑i ∑j wij(yi − ȳ)(yj − ȳ)

∑i (yi − ȳ)2

Different types of spatial matrices wij :
matrix of neighbors (wij = 1, if regions i and j have a common border,
wij = 0, otherwise);

Kaliningrad-modified matrix of neighbors

Moscow-modified matrix of neighbors

inverse railway-distance matrix (wij = 1
distγ

ij
), distij – railway distance

between regional centers i and j (thousands km).
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Moran’s scatterplot

Variable: GDP per capita 1996 (log).
W – matrix of neighbors. N=79.
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Moran’s scatterplot

Variable: annual GDP per capita growth (log).
W – matrix of neighbors. N=79.
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Moran’s scatterplot

Variable: GDP per capita 2010 (log).
W – matrix of neighbors. N=79.
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Moran’s scatterplot

Variable: GDP per capita 1996 (log).
W – matrix of neighbors (Kaliningrad-modified). N=79.
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Moran’s scatterplot

Variable: annual GDP per capita growth (log).
W – matrix of neighbors (Kaliningrad-modified). N=79.
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Moran’s scatterplot

Variable: GDP per capita 2010 (log).
W – matrix of neighbors (Kaliningrad-modified). N=79.
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Moran’s I

Variable: GDP per capita (log), 1996–2010.
W – matrix of neighbors (Kaliningrad-modified). N=79.
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Moran’s I

Variable: GDP per capita (log), 1996–2010.
W – matrix of neighbors (Moscow-modified). N=79.
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Does distance matter? Moran’s I

Variable: GDP per capita (log), 1996–2010.
W – inverse distance matrix (γ = 1, 2, 3). N=79.
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Russian railways system
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The role of transportation system. SEM
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The role of transportation system. SEM
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The role of population growth. SEM
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The role of population growth. SEM
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Panel data. Do regions converge by income?
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Panel data. Do regions converge by GDPpc?
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Testing hypothesis 2

1
T ln y(t+1),i

yti
= a +b lnyti + c ′Xti +uti ,

uti = λWuti + εti ,

yti – GRP-by-industry per capita,

Xti = (Agglti ,Hti , Innovti ,Eduti ,MPti )
′ – a vector of control variables;

I Agglti – agglomeration indicator of the i-th region at time t ;
I Hti – indicator of sectoral diversity (Herfindhal-Hirshman index);
I Innovti – measure of own innovative activity;
I Eduti – share of skilled workers;
I MPti = ∑

j 6=i

GDPindtij
Distij

– real market potential, Distij – distance between

regional centers.
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Testing hypothesis 2. Preliminary results

GDP-by-industry is available for the period 2005–2009 (15 sectors).
Simple regressions show unconditional convergence by GDPpc.
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Testing hypothesis 3
1
T ln y(t+1),i

yti
= a +b lnyti + c1 lnMarketSizeti + c2 lnMigrationti +uti ,

uti = λWuti + εti ,

MarketSizeti =Ωi + νti ,

νt+1,i = ρνti + ξt+1,i , 0≤ ρ < 1,

MarketSize – population, Ωi – a stable target size, νti – a possibly persistent
random shock, ξi – iid random shocks,
Migrationti – in-migration.

Determinants for Russian in-migration (Yu.Andrienko, S. Guriev, 2003):
initial personal income in the region i ;
big cities;
resource potential;
climate;
public goods.
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Endogeneity of Market Size

As market size is clearly endogenous it should be instrumented.
Instruments:

data of population census in Russian Empire in 1897,

data of population census in USSR (1926, 1937, 1939, 1959, 1970, 1979,
1989),

data of population census in Russian Federation (2002, 2010).
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Conclusions

Spatial externalities exist.
Russian regions interactions highly depend on accessibilitiy of railways
system. Interaction almost disappears while distance between regions
becomes large.
Regions with an advantageous geographic position (e.g. bordering foreign
countries, having sea-ports) grow faster.
There are regions with distinguished growth paths: Moscow city, Tyumen
oblast, Sakhalin oblast, Chukotka AO, Dagestan Republic, Ingushetia
Republic.
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Further plans

Russian regions are highly heterogeneous, so it’s reasonable to get
access to more disaggregate data in order to redo the estimates,
which may allow to catch the desirable effects in a more subtle
way.
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Thanks

Thank you for your attention!
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