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This paper examines the interregional inequality in Russia. For this study, the Gini coefficient, Theil
entropy index, Atkinson index and Moran’s index are used to measure the degree of inequality in
distribution of monetary income and environmental pressure, such as solid waste generation,
atmosphere pollutant emissions and sewage water.

Calculation of inequalities measures for GRDP, pollutant emissions and sewage water per capita has
been carried out for Russian regions between 2000 and 2008. These results show that Gini coefficient
and Atkinson index (¢=1) for GRDP per capita grew by 27 % and 34 % accordingly between 2000
and 2008. The Gini coefficient, Theil index and Atkinson index (e=1) for sewage water per capita
grew by 15 %, 27 % and 16 % accordingly between 2000 and 2008. That reveals significant increase
of inequality for economic development and environmental intensity between Russian regions over
the time period. Some conclusions about the consequences of interregional inequalities and tasks of
regional policy are presented in the end part of the paper.
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Introduction processes connected with the crisis are expected

It is obviously that achieved results in to be more severe in the regions of Eastern
development and economic growth may be lostin  Siberia and Far East, rich with natural resources,
the time of the current global crisis especially in ~ but without oil and gas and poor with modern
countries with raw-material oriented economies.  industries. There is an empirical evidence, that a
The data of World Bank show that about 130-  lower level of development also implies a larger
155 million peoples became poor in 2008 dependence on climate change. Therefore low-
(Global Economic Prospects: Commodities at developed eastern Russian regions are expected
the Crossroads 2009). In addition, this economic  to suffer more from the possible negative impact
crisis leads to reduction in government spending, on different economic spheres, including local
including social expenditures. This may lead husbandry. Atthe same time, recent governmental
to increase of inequalities between regions initiatives underline the importance of eastern

of Russian Federation. The consequences of regions development as a priority for national
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strategies. However developmental lagging and
deep inequalities might be substantial obstacle
on the way to this goal.

The quality of environment is threatened by
problems such as global warming, water pollution,
fast decline of forests and desertification in many
Russian regions. Inequality in eco-intensity
(Environmental quality of growth indicators,
2005) of regional economies is seen as an
important contributor to these problems.

In this section we present a brief summary
of views from the literature that relate inequality.
Traditionally, academic studies in inequality
issues have focused on the allocation of income.
Although inequalities in income are relatively
well studied, comparatively little attention has
been paid, to date, to inequalities in consumption
of environmental goods and services. There are
several studies devoted to explore estimation
of non-monetary measures of well-being by
standard measures of income inequality (the
Gini coefficient and Atkinson index) (White,
2007). For example, Ruitenbeek (Ruitebeek,
1996) used these measures to compare market
income distribution and distribution of income
which includes the value of ecological functions.
Styme u Jackson (Styme, Jackson, 2000) also
used traditional methodology for estimation of
national sustainable welfare. Similar studies can
be performed for distribution analysis across the
globe or within a nation.

There are several inequality measures
used in comparative studies. We use three such
measures in our paper: the Gini coefficient, the
Atkinson index and the Theil index.

2. The Gini coefficient as a measure

of interregional inequality

Russia as a federal state has 83 subfederal
units (regions) with very different economics,
social and environmental conditions. There is

a great difference between regions in welfare

and poverty. The map (see Fig.1) shows spatial
allocation of the poverty. It depicts (in percentage)
the share of people which have the income below
the minimum of subsistence.

The Gini coefficient is a commonly used
measure of income inequality, which can be
calculate using a Lorenz curve. Table 1 shows
Gini coefficient as income distribution metric in
Russia and one of subfederal unit (Zabaykalsky
Krai in Eastern Siberia).

The table shows that great degree of
inequality occurs in the distribution of income.
Furthermore, it grew at a quick rate (from
0.395 in 2000 to 0.423 in 2008 for Russia). For
comparison one can see the values of coefficient
Gini for following countries: Norway — 0.28 in
2008, Sweden — 0.23 in 2005, Germany — 0.27 in
2006 (The Central Intelligence Agency, 2009).

The Gini coefficient, which is annually
calculated by Russian Federal State Statistic
Service, illustrates level of individual income
inequality and it doesn’t reflect inequalities in
regional development. Comparative analysis
of gross domestic regional product (GRDP) per
capita dynamics shows significant differences
between Russian regions. There are some regions
which have GRDP per capita at several times
bigger (or lower) than mean value for Russia as
a whole. The comparison of main environmental
indicators also shows significant differences
between Russian regions in the context of
Thus,

of inequality for regional development and

environmental pressure. estimation
environmental intensity distribution is, of course,
an important task.

We modified the Gini

methodology for evaluation of interregional

conventional

inequalities. Thus, the Russian regions are the
“subjects of comparison” in our study instead of
individuals in conventional analysis. We use the
annual data on GRDP per capita, sewage water,

air pollutant emissions, solid waste generation for
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Fig.1 Regional inequality in poverty distribution, 2008. Source: Federal state statistic service of Russia
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Table 1. Dynamics of Gini coefficient (income per capita)!

Year
) 2000 2001 2002 2003 2004 2005 2006 2007 2008
Territory
Russia 0.395 | 0397 | 0.397 | 0403 | 0409 | 0.409 | 0.416 0.423 0.423
Zabaykalsky Krai 0.351 0.331 0367 | 0366 | 0.372 | 0.371 0.381 0.389 | 0.397

I Source: www.gks.ru, 2008
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Fig. 2. Lorenz curves for indicators of environmental pressure and GRDP, 2007

the period 2000-2006 as indicators of inequality.
The data for our analysis has been obtained from
Russian Federal State Statistic Service. Note that
waste generation data are not available for some
years. To carry out interregional comparison we
convert GRDP per capita, taking into account
purchasing power parity (PPP) in rubles by
comparing price levels in each region relative
to the average level in the Russia. The main
indicators of environmental pressure were also

calculated per capita.

Fig. 2 shows Lorenz curves for indicators

of environmental pressure and economic
development, 2007. This figure demonstrates
that the Lorenz curves keep away from line
of the perfect equality, that means what there
are essential distinctions in distribution of the
negative environmental impact and GRDP among
regions of Russia. It should be noted that the same
oil-extracting regions are situated in right part
of both Lorenz curves: GRDP and atmospheric

pollutant emissions.
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Fig. 3. Dynamics of Gini coefficient for Russian Federation

Dynamics of Lorenz curves shows that
divergences from lines of the perfect equality has
become more significant during time period 2000-
2008. Fig. 3 illustrates dynamic of coefficient
Gini over time.

However, to be sure that our conclusion
about substantial inequality does not depend on
chosen methods of evaluation, we use different

tools of the measurement.

3. The Atkinson measure

and issues of climate change

A measure of inequality defined by Atkinson
is based on function describing social welfare.
In spite of this fact, the Atkinson measure can
be applied not only for income distribution, but
also for other data (in particular for indicators of
environmental pressure). It is possible because
this index satisfies basic properties which are
generally postulated for any measure of inequality
(Hedenus, Azar, 2005). The Atkinson index is
defined as:

where, Y, is the GRDP per capita of region i, N
is amount of regions, ¢ is the inequality aversion
parameter.

The choice of the parameter & which
represents society’s preference for equality is a
specific feature of the Atkinson measure. At the
same time, the proper evaluation of this parameter
is the most difficult aspect of this method. When
e=0, society is indifferent to equality but the
higher value of ¢ means the higher inequality
aversion by society.

Some authors (White, 2007; Kakamu,
Fukushige, 2005) use various values of € to
demonstrate how the Atkinson index changes
in dependence on society preference. Other

(Hedenus, Azar., 2005.) take logarithmic utility
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Fig. 5 Dynamics of carbon dioxide emissions, 2000-2008. Source: BP Statistical Review of World Energy, 2009

function (¢ =1). For the purpose of defining
society’s preference for equality in Russia we
carried out expert’s inquiry based on ten-point
scale. These results are shown in Fig. 4.
So,wecanconcludethat Russiansociety holds
an interest not only in distribution of income, but
in allocation of environmental pressure. Atkinson
indices were calculated for such kind atmospheric
pollutant as carbon dioxide. It reflects that society
is more worried by emissions greenhouse gases

in comparison with other pollutants and its

influences on global climate changes. Trends of
carbon dioxide emissions from consumption of
oil, gas and coal are shown on Fig. 5.

Figure 5 shows stable increasing of CO,
emissions in the World and significant growth of
this indicator in Russia during last years. In sprite
of different points of view on climate change
problem, the trend of temperature change roses
at last 30 years (Fig. 6). Long term trends (1976-
2006) indicate increase on 0.18°C/10 years for

global surface air temperature but for territory of
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Fig. 6 Global surface air temperature change. The period 1951-1980 is used as the baseline. Source: GISS (2009b);

UNEP Year book, 2010

Russia it is more significant — 0.43°C/ 10 years
(Report about climate features on the Russian
territory 2006). Recent estimates show that these
rates are increasing permanently.

So, the estimation of Atkinson index also
shows significant inequality in distribution
of economic performance and environmental
pressure. Dynamics of Atkinson measure is
illustrated on Fig. 7 (for the case when & =1)
and Fig. 8 (for case when & was estimated by

experts).

4. The Theil index and issues
of interregional spatial interaction
The Theil index (with 1 or 2 indicators) is
based on information entropy concept and it is
traditionally used for estimation of inequality.

One of the variants of the Theil index may be

defined by the formula:
,
U

LY,
=Yy

Where Y, is the GRDP of region i, N is the
number of regions, P, is the population of region
i, P is total population, Y is total income (Theil,
1967).

The operation 1 — e ~ T

is to be done to
converse it values in the interval [0, 1]. The result
of the conversion is called normalized Theil
index. Fig. 9 presents dynamics of normalized
Theil indices for Russian regions.

Thus, the Theil

consideringindicators, waste generation excepted.

indices rose for all
It means increasing of interregional inequality
in distribution of economic performance and
environmental pressure which is more obviously
for air pollutant emissions per capita.
Allabove-mentionedindexes and coefficients
allow to measure existing inequality but do not
take into account influence of region on each
other. Such factors as free labor resources, large-
scale industrial enterprises and stocks of natural
resources, high values of productivity of labor
and investment activities, GRDP growth rates,

developed road network and many other factors in

— 857 —



10 W >

0,9

0,8
0,7

0,6

0,5

0,4 —& < e e B

03 W— W W 9‘/
——

0.2 T O ——e—— e v v

0,1

0,0 . . . . . T T
2000 2001 2002 2003 2004 2005 2006 2007
—#— GRDP per capita (PPP in regions)
—&— GRDP per capita
-&- Pollutant emissions per capita
Sewage water per capita
kI Solid waste generation per capita

Fig. 7. Dynamics of Atkinson indexes (¢=1) for Russian Federation

10 - - e ¥ e » b v e
0,9
0,3
-
OJE T T T T T T T
2000 2001 2002 2003 2004 2005 2006 2007 2008

—#— GRDP per capita (PPP in regions)

—&— GRDP per capita

—&~- Pollutant emissions per capita

Sewage water per capita
LI Solid waste generation per capita

Fig. 8. Dynamics of Atkinson indexes (¢ was estimated by experts) for Russian Federation




Irina P. Glazyrina, Irina A. Zabelina... Interregional Inequalities in Russia in the Context of Nature use and Climate Changes

04 . —
03 e -
[+ ] _J -, - gl ! - ol o -l
01 - = =l | - - - = -
o0

2000 2001 00T 2003 o] ZDOS 2006 2007 ZD08

= Sewage water per capita
-+ Pollutant emissions per capita
+ GRDP per capita (PPP in regions)

GRDP per capita

= Solid waste generation per capita

Fig. 9. Dynamics of normalized Theil indices for Russian Federation

nearest regions may or may not provide economic
performance of another region and moreover
may lead to its environmental degradation. So,
considered indicators can be cause by interregional
spatial interaction (Lugovoy, 2007).

The Moran’s index is one of the indicators
which is used to estimate spatial autocorrelation.
It is defined as:

XWX — ) (X — )
N it

MoUEXws  se-w?
i i

where, N is amount of regions, w; is element of
contiguity matrix for regions i and j, pu is mean
value of indicator, x — value of indicator.

The Moran’s index is shown in table 2.
For 82 regions expected value of index E(I) is —
0,012. In the case of I, >E(I) we have positive
spatial autocorrelation of studied processes.
More essential correlation reveals for economic
performance and air pollutant emissions in

Russia.

5. Conclusions: inequality
and the crisis

There are several results what indicate
increasing of inequality in distributions of
income and environmental pollutions between
Russian regions. First, the Gini coefficient and
Atkinson index (¢=1) for GRDP per capita grew
by 27 % and 34 % accordingly between 2000
and 2008. This means that level of inequality for
well-being between regions rose over the time
period. Second, level of interregional inequality
for environmental pressure grew also. So, the
Gini coefficient, Theil index and Atkinson
index (e=1) for sewage water per capita grew by
15 %, 27 % and 16 % accordingly between 2000
and 2008. At the same time the results show
increasing of inequality in distribution of air
pollutant emission (Theil index grew by 15 %)
and waste generation (Theil index and Atkinson
Index (e=1) grew by 37 % u 25 % accordingly).
Third,
exhibits higher levels of inequality than income

generally environmental intensity

per capita.
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Table 2. Moran’s Index for the indicators of Russian regions'

Indicator Moran’s Index
GRDP per capita 0.002
GRDP per capita (PPP in regions) 0.28
Pollutant emissions per capita 0.35
Sewage water per capita 0.01
Solid waste generation per capita’ 0.13
! Source: www.gks.ru, 2008
% Source: www.gks.ru, 2007
Table 3. Inequality metrics for the indicators of Russian regions'
Inequality metrics i i
. d Y Gini coefficient .Atkmsﬁn Atkinson index Normahzed
Indicator index (e=1) Theil Index
GRDP per capita 0.5 0.35 0.86 0.24
GRDP per capita (PPP in regions) 0.33 0.17 0.79 0.15
Pollutant emissions per capita 0.68 0.782 0.74? 0.55
Sewage water per capita 0.71 0.46 0.99 0.40
Solid waste generation per capita’ 0.65 0.92 0.88 0.83

! Source: www.gks.ru, 2008
2 Evaluated by CO2 emissions
3 Source: www.gks.ru, 2007

Increasing inequalities in distribution of
environmental intensity may be the reflection
of so called environmental colonialism policy
(Brookfield, 1992) in relation to some Russian
regions. Environmental colonialism may reveals
in extraction of natural resources with the use of
outdated polluting technologies (if beneficiaries
are not residents of the region), export of
raw materials, import of environmentally
dangerous products etc.. It can force the danger
of interregional and interpersonal pressure and
even conflicts and lead both to economic and the
social crisis. In addition in future this aspect may
be the factor of political instability (Smyshliaev,
2005). In order to demonstrate the current values
of inequalities we collect all data in Table 3.

Economic  development of  Russian
Federation (2000-2008) was characterized by
permanent growth (Fig. 10) but it was not equity

in time and spatial. The first appearance of crisis
in Russia took place at August — September 2008
and it led to downfall of GDP growth rate in 2009
like other countries.

It should be noted that the first results of
the crisis (2008) had effect on interregional
inequality reduction. All considered indexes
show decrease of inequality in distribution of
air pollutant emissions (1.5-4.7 %) and generally
in distribution of economic performance (2.3-
12.3 %).

In sprite of declared goals of the development
based on innovations, economies of many
Russian regions are still raw-material oriented.
New recent large projects in Eastern Siberia and
Russian Far East mainly connected with natural
resources extraction and export of raw materials
(The Program-2018). Irreversible changes in

ecosystems and the depletion of natural capital
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Fig. 10. Decrease of GDP Growth (based on 2000 GDP) in time of the crisis. Source: Eurostat, Federal state

statistic service of Russia

(Glazyrina, 2001) decrease the opportunity

for environmentally sound diversification
of the regional economies. It also inevitably
impacts of the quality of life in eastern regions.
Existing level of inequality carries a potential
of the negative influence on the development
of the entire country.. In the long-term aspect
the inequalities will foster a relocation of labor
resources (mainly, high-skilled) to the regions
with higher development and better environment.
There is an apprehension that the observed
resettlement of population from Siberia and Far
East will go on together with comparative decline
in living standards in these regions. It might result
in relocation of investment flows and, ultimately,
in the further increase in interregional and social

inequalities. For the border regions it means also

the losses in the competition with North East
provinces of the fast-growing China. The total
dependence of regional economies on the factors
of Chinese influence might be the unavoidable
consequence. Thus, an overcoming or at least the
reduction of interregional inequality is the key

task of Russian regional policy.
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MexperuoHajabHoe HepaBeHCTBO B Poccun
B KOHTEKCTE IPHPOIONO0JIb30BAHUS

U KJIMMAaTHYeCKHUX M3MEHEeHM I

N.II. I'na3bipuna,

H.A. 3a6enuna, E.A. KineBakuna

Hncmumym npupoonuix pecypcos, skonoeuu u kpuonoeuu CO PAH
Poccus 672014, Yuma, yn. Hedopesosa, 16a

Jannas cmamos ucciedyem medxncpecuonanvhoe Hepagencmso 6 Poccuu npu nomowyu kosgpuyuenma
JDicunu, unoexca swmponuu Teiina, unoexcos Amrxuncona u Mopana. Ilepeuucnennvle nokazamenu
UCNONb30BAIUCH OISl UBMEPEHUs. CTNeNneHU HePABHOMEPHOCIU PACHPEOeNeHUsT OCHENCHBIX 00X0008 U
9KOJI02UYECKOU HA2PY3KU (00pazosanue meepovix ObIMOSbIX 0MX0008, 3a2pPsA3HeHUue ammocgepsl u
8610POC CIMOYHBIX 600).

Ilpedcmasnenvl pesynomamol ebluucienus mep Hepagencmea oasi BPII, evibpoca 3aepsazusaiowux
8ewecmes U CIMoYHbIX 600 HA OYULY HACEAeHUsl O POCCUUCKUX pecuoros 6 nepuod ¢ 2000 no 2008 ze.
Oyenku noxkasvisaiom, umo ko3¢ guyuenmot ocunu u Amxuncona (e=1) ons BPII na dywy nacenenus
sozpociu na 27 % u 34 % coomeemcmeenno ¢ 2000 no 2008 ee. Koagpuyuenm icunu, unoexcol
Teiina u Amxuncona (€=1) 0ns copoca cmourwvlx 600 o3pocau Ha 15 %, 27 % u 16 % coomeemcmeenno
¢ 2000 no 2008 ze. Dmu gaxkmoel 0eMOHCMPUPYIOM 603PACMAHUE HEPABEHCMBA IKOHOMUUECKO2O
pazeumus U UHMEHCUGHOCMU UCMOWEeHUs NPUPOOHOU CPedbl MeXNCOY POCCULCKUMU PeSUOHAMU
8 MmeueHue paccmMampueaemozo nepuooa. B xonye cmamvu npedcmagiena OpuSUHATbHAS MOYKA
3peHUsl Ha NOCIeOCMBUsL YEEeUUEHUS MeICPESUOHATIbHOZO HEPABeHCMEd, d MAKdice NpPediodiCeHbl
3a0a4u N0 KOPPEeKMUPOBKe CLONCUBULE20C NOTONHCEHUSL CO CIOPOHBL NpedCmagumenell pecUOHAIbHbIX
eracmeil.

Kniouesvie cnosa: poccuﬁCKue PECUOHDBL, MENCPECUOHANbHOE HEPABEHCMBO, IKON02UUECKA HACPY3KA.




