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The aim of the paper is to give the preliminary estimate of the Genuine Progress Indicator of
Krasnoyarsk Krai. First of all, we considered the theoretical framework of assessment of complex
public welfare of countries and their regions. Then we suggested an approach to the measurement of
social, economic and ecological well-being of Krasnoyarsk Krai based on the original methodology of
the Genuine Progress Indicator estimation. The preliminary estimates of the GPI of Krasnoyarsk Krai
in 2005-2011 were given using the data available from official public sources. Our analysis showed
that the GPI is at least 30-35 % lower than traditional GRP. This work should be continued with the
estimation of GPI for other Russian regions.
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L. Introduction more important in recent time. On the contrary,

The Gross Domestic Product could not a real ecological damage is reflected in the

be treated as a comprehensive measure for the
wellbeing of nations, even though it is widely
used as a unique and main indicator of the
progress throughout the world since 1940s.
Despite it is a good estimator of economic
progress, but also not a comprehensive one,
it cannot be used for measuring the social
progress and, probably, regress. It is also
obvious that the GDP does not account for

ecological issues, which are getting more and
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GDP as a positive outcome, since it always
causes some economic activity intended for
recovering of the consequences of such damage
(Costanza et al., 2004). The same goes for other
components of the true progress.

In 1995 C. Cobb, T. Halstead and J. Rowe
have developed the indicator being capable to
measure the genuine progress in economic, social
and ecological spheres of life in 1995 (Cobb et
al., 1995).
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Overthelastdecades, theissue of establishing
of a comprehensive indicator of the nations’
genuine progress became one of the main points
of the current agenda even beyond the traditional
field of economics. A recent work of Costanza et
al. published in the famous and multidisciplinary
journal Nature is the best proof (2014). The authors
promote the excessive importance of replacement
of traditional GDP by the GPI, Genuine Progress
Indicator, which gives a rather richer image of
what is really going on with economy, social
sphere and natural environment on the specific
territory (country or region). It is obvious that in
the nearest future national and local governments
should claim for the genuine progress measures.

The problem of sustainable development
is of a great importance for Russia, but only
academic society and small-numbered public
institutions within the country acknowledge it. It
is worth to mention the work of S. N. Bobylev and
his colleagues who assessed a lot of indicators
of sustainable development (e.g., Bobylev et al,,
2013). The ecological aspects of interregional
inequality of Russian regions were studied by
I. P. Glazyrina, I. A. Zabelina and E. A. Klevakina
(Glazyrina et al., 2010; Zabelina and Klevakina,
2011; Klevakina and Zabelina, 2012). The official
Russian government recognizes this problem only
in long-run perspective, so their main focus is put
on rent seeking aimed to fulfill the current tasks
of social and economic development (Pyzhev et
al., 2014). The situation tends to change during
last years, because the successful model of
economic development based on high prices of oil
and gas, which form half of the Russian budget,
seems to be exhausted, so one needs to find some
new sources of the economic growth. We urge
that before making of a well-proven economic
policy for the next decades, it is critically needed
to create a good instrument of assessment of
genuine progress of all components of human

well being in Russia. In this paper we’ll make

the first step and propose a technique for such
assessment on the regional scale that is based
on the GPI methodology. Our study object is
Krasnoyarsk Krai, a huge region in the center of
Russia with highly developed industry of natural
resources. Earlier we performed the assessment
of the Genuine Savings indicator for Krasnoyarsk
Krai in the second half of 2000s (Zander et al.,
2010a, 2010b).

2. Theoretical Framework

Since the GPI has been developed by the
scholars and not by some official international
institutions, there is no consistent and canonical
methodology of its calculation. It is also important
to mention that it’s not possible to establish a
unified calculation technique for any country
and regions, because all of them have sufficiently
distinctive systems of statistical accounting.
Despite that, there is a fluent literature presenting
the results of calculation and comparison of
GDP and GPI dynamics through countries (e.g.,
Jackson and McBride, 2005; Lawn and Clarke,
2008; Posner and Costanza, 2011) and within
some specific regions (Hamilton, 1999; Costanza
et al,, 2004; Bagstad and Shammin, 2012). A
meta-analysis of GPI and GDP dynamics across
17 major countries was performed by Kubiszewski
et al. (2013). The only known study of post-soviet
space countries genuine progress was made for
Ukraine over time span between 2000 and 2007
(Danilishin and Vekilch, 2010). All of the cited
studies used modifications of the previously
formulated methodologies of GPI calculation
depending on the data available for the specific
country or region.

It is crucially important to note that the
currently acting statistical systems of post-
soviet countries do not provide enough data for
comprehensive evaluation of the GPI according
to the techniques used in Western countries

(Ibid). This means that part of indicators needs
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to be replaced by proxies, and some of them even
excluded from the analysis. Undoubtedly, such
assumptions decrease the quality of analysis, but
in our opinion, even simplified GPI assessment
could provide a useful knowledge of the real
dynamics of genuine progress in Russia, its
regions and neighbor countries.

In our study we use the so-called "Redefining
Progress" methodology (Talberth et al., 2006)
that updates the original methodology (Cobb
et al., 1995). The calculation technique for the
GPI is rather simple than obtaining of particular
indicators. The Genuine Progress Indicator is an
algebraic sum of 26 indicators with different signs
depending on whether this indicator contributes
with benefits or losses to the welfare of region.

It was mentioned earlier that Rosstat, the
Russian Federal Service of National Statistics,
provides not all indicators needed for GPI
evaluation. We suggest the following techniques
for assessing the components of the Genuine
Progress Indicator for Krasnoyarsk Krai using
the really available data (Table 1).

The Personal Consumption (column B) and
Income Distribution Index or Gini Index (column
C) could be obtained directly from Rosstat
statistics. It is assuming that one should calculate
column C taking the least Gini Index as a base
(100 %). The Weighted Personal Consumption
indicator is calculated directly using the formula.

Evaluation of indicators Value of Household
Work and Parenting (column E) and Value of
Higher Education (column F) is rather more
complicated. The data needed to evaluate average
time spent on household work and parenting is
not included nor in official statistical collections,
neither in survey questions list. It means that this
indicator needs a further study for getting areliable
data on this topic. The higher education system
suffers from soviet legacy leading to sufficient
disproportions in structure of enrolment and the

real requirements of labor market. The prices for

education in quite prestigious universities are
low (a full semester may cost one average month
salary), so the higher education is accessible for
almost everybody. As a result, almost all the high
school graduates become the students of higher
education institutions, but then work in totally
different areas. In our opinion, for the time being
it has no sense to evaluate the future value of
higher education in Russia, because the students
and their parents don’t treat it as a long-run
investment with high yield coefficient.

It is suggested to exclude the Value of
Volunteer Work (column G), because such kind of
social activity is not spread in Russia.

The

Durables (column H) could be assessed through

indicator Services of Consumer
expenditures on some basic consumer durables.
We suggest accounting automobiles, TV sets,
computers and washing machines, which are the
most necessary durable goods for households.
The corresponding data is directly available from
Rosstat. The Central Bank of Russia provides the
interest rate data. Hereinafter we accept the life
time of the durables listed above equal to 5 years,
so the depreciation rate is set to 20 %.

The value of services of highways and streets
(column 1) is easily assessed using the data on
annual expenditure of regional budget on road
construction and maintenance. Since the data on
net stock of road infrastructure is not available
in Russia, then it is not needed to take the annual
rates of depreciation of this asset. Consequently,
the only adjustment one needs to make here is to
take 75 % as benefit share of annual road services,
assuming that 25 % of time spend on roads are for
commuting (Ibid).

Public cost of crime could be captured only
partially, because of lack of data. Our suggestion
is to include two components, regional budget
expenditures on crime prevention and evaluation
of cost of human life losses, into indicator Cost

of Crime (column J). The first component data

— 1632 —



Table 1. Components of the Genuine Progress Indicator for the Krasnoyarsk Krai, Russian Federation

Column Indicator Sign Calculation Technique
B Personal Consumption Rosstat indicator
C Income Distribution Index Gini index (Rosstat indicator)
D Weighted Personal Consumption + B/C*100
E Value of Household Work and Parenting + Needs further investigation
F Value of Higher Education + Needs further investigation
G Value of Volunteer Work + Excluded
H Services of Consumer Durables [Sum of consumer expenditures on
purchasing of consumer durables
+ (automobiles, TV sets, computers and
washing machines)] x ([Interest rate] +
[Depreciation rate])
I Services of Highways and Streets N [Regional budget expenditures on road
construction and maintenance] x 75 %
J Cost of Crime [Regional budget expenditures on crime
- prevention] + [Number of crime victims] x
[Estimate of human life value]
K Loss of Leisure Time - Needs further investigation
L Cost of Underemployment - Needs further investigation
M Cost of Consumer Durables - Is not needed
N Cost of Commuting [Average commuting trip time] x 2 x
_ [Number of employed people] x [Number
of workdays during a year] x [Hourly
wage]
(0] Cost of Household Pollution Abatement - Needs further investigation
P Cost of Automobile Accidents _ [Number of automobile accident victims]
x [Estimate of human life value]
Q Cost of Water Pollution _ [Regional budget expenditures on water
protection and remediation]
R Cost of Air Pollution - Needs further investigation
S Cost of Noise Pollution - Needs further investigation
T Loss of Wetlands - Needs further investigation
U Loss of Farmland - Needs further investigation
A% Loss of Primary Forests and Damage from [Change of forest land cover] x [Estimate
Logging Roads of forest ecosystems services value]
w Depletion of Nonrenewable Energy _ [Overall price of all treasures of the soil
Resources mined within the region]
X Carbon Dioxide Emissions Damage _ [Volume of carbon dioxide emission] x
[Carbon Dioxide world market ton price]
Y Cost of Ozone Depletion - Needs further investigation
Z Net Capital Investment [Net capital growth] — [Percent change in

labor force] x [Stock of the capital of the
previous year]
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is available from statistics, but the second one
needs some additional assessment. There are a
lot of approaches to the assessment of human life
cost, but only a few could be applied in Russia.
In our study we use a very simple technique for
that, multiplying the number of crime victims by
2 mln rubles, a sum that is officially stated as the
insurance money for a victim of aircraft or car
accident in Russia. Last years, there are a lot of
evidences of paying this sum to the victims of
resonant disasters (Aganbegyan, 2014).

The
(column K), Cost of Underemployment (column L)
and Cost of Household Pollution Abatement
(column O) could not be estimated, because they

indicators Loss of Leisure Time

need additional sociological investigations of
households.

Cost of commuting (column N) may be
roughly assessed using the data of the All-Russian
survey of quality of life performed by Rosstat in
2011. The interviewees reported that they spend
from 35 to 50 minutes for a one commuting
trip. The average is 42.5 minutes, or 85 minutes
per day. This value is multiplying by number
of employed people within a region, number of
working days during a calendar year and average
hourly wage.

Cost of automobile accidents (column P)
may be assessed only partially. Theoretically, it
consists of value of health damage and cost of
wrecked or destroyed cars, but the only available
data provide the information about number of
victims of car accidents. We could use the same
approach of human life evaluation discussed
above.

For the indicator Cost of water pollution
(column Q) we suggest using the data on regional
budget expenditures as a proxy. This estimate
only reflects the direct expenditures on water
pollution reduction. A more precise evaluation
may be based on the approach developed by

E. V. Ryumina, when data on structure of

elements emitted in water bodies (2009). The
interesting results concerning influence of water
and air pollution on human health are found by
V. M. Gilmundinov et al. (2011, 2012).

Cost of noise pollution (column S) is quite
difficult to assess, because no appropriate studies
were conducted in this field in Russia. Losses of
wetlands and farmlands (columns T, U) and cost
of ozone depletion (column Y) are also difficult to
be assessed, for the same reason.

The indicator Loss of Primary Forests and
Damage from Logging Roads (column V) could
be quantified multiplying change of forestland
cover by the estimate of forest ecosystems
services value. The last value is derived from
the study of R. Costanza et al. (1997) after the
appropriate compounding.

We use overall prices of all treasures of the
soil mined within the region available in regional
statistics as a proxy for the indicator Depletion of
Nonrenewable Energy Resources (column W).

Carbon dioxide emissions damage (column
X) could be evaluated using the approach
developed in (Zander et al., 2010a, 2010b).

The Net
(column Z) is easy to assess using the original
approach (Talberth, 2007).

It is important to stress out that presented

indicator Capital Investment

approach is universal and could be applied not
only to specific region (e.g., Krasnoyarsk Krai),

but also to any Russian territory.

3. Data

The dataset of Krasnoyarsk Krai social,
economic and environmental spheres indicators
over time span between 2005 and 2012 has been
used for testing of GPI calculation technique
described above. The main part of indicators is
obtained from collections (Regiony Rossii, 2006,
2007, 2008, 2009, 2010, 2011, 2012, 2013). The
budget expenditures on particular topics were

derived directly from Krasnoyarsk Krai budget.
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Primary data was nominated in thousands
of rubles. The GPI and GRP are calculated in
billions of rubles, the prices were discounted to
2011 rubles. Despite of presence of components
data for 2012, the GRP and personal consumption
data for this years were missing for the moment
of paper preparation, so we were ought to exclude
it from the final results.

The most comprehensive dataset covers
period since 2009 when Rosstat started to observe

a lot of new statistical indicators.

4. Results and Conclusion

The results of our assessment of Krasnoyarsk
Krai Genuine Progress Indicator are presented
on Fig. 1. For the comparison of GPI and GRP
dynamics we combined both rows on the same
graph. GRP started from 782 bln rubles in 2005
and reached 1,188.7 bln rubles in 2011. Our GPI
estimate is rather lower: from 222.1 bln rubles in
2005 to 378.6 bln rubles in 2011. It means that GPI
is at least 30—35 % lower than GRP. Last years of
our scope (2010 and 2011) GRP is about 20-25 %
of GRP. Such a huge gap may be explained with
a heavy ecological load of Krasnoyarsk Krai.

Since GPI is methodologically preferable for the
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assessment of true progress of region’s well being,
it’s really time to leave GRP (GDP) behind, as a
title of recent work says (Costanza et al., 2014).

It is important to note that our estimation
of GPI seems to be lower than its actual value,
because some of important indicators were
missing or the data was not complete. Some
estimates used for calculation were quite rough
and need further justification. Major part of
missing data covered the negatively impacting
factors, so if they would have been accounted, the
GPI will sufficiently decrease.

For the time being, there are 10 indicators out
of 26 used in original GPI methodology that can’t
be assessed due to the lack of necessary data. We
are confident that some of them, such as volumes
of air and water pollutions, might be easily
included into the current system of statistical
observation, both on regional and federal levels.
It is evident that the necessary primary data
for their calculation is stored inside the Rosstat
databases. The other part (underemployment
surveys etc.) needs panel studies on some large
samples, periodically revealed.

Our main conclusion is that one needs to

continue investigations of Genuine Progress

2008 200% 2010 2011

Fig. 1. GPI vs. GRP dynamics of Krasnoyarsk Krai, 2005-2011
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Indicator across the Russian regions. As far the nature of interregional inequality and
as there will be necessary data for accurate provide an important information for policy-

evaluationof GPI,itwillallowdeeplyunderstand  makers.
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OuneHka NCTUHHOTO MOKAa3aTeJisl Mporpecca
KpacHosipckoro kpas
A.MN. IIbrxes, FO.U. IIbikeBa, E.B. 3anaep

Cubupckuii pedepanvHulil yHusepcumem
Poccus, 660041, Kpacnospck, np. Ceéob600nwiii, 79

Lenvio Hnacmosuyeii pabomvl A6AAEMCA  NPeOBAPUMENbHASL OYEHKA UCIMUHHO20 NOKA3AMels
npoepecca (Genuine Progress Indicator) ons Kpacnospcrozo kpas. Paccmompenvl ocnognvie
U3BeCmHble pe3yiIbmamovl BeOYUUX UCCICO08AMENbCKUX KOLIEKMUBO8 8 001acmu KOMNIEKCHOU
OYEeHKU 00UWecm8eHH020 O1a20COCMOSHUS CMPAl U UX pe2uonos. Tlpednosicen nooxoo K uzmepeHuro
COYUANLHO2O0, IKOHOMULECKO20 U IKOL02UuYecko2o bnazononyyusi Kpacnosapckozo kpas, 0CHOBAHHbIN
Ha MemMOO0I02UY OYEeHKU UCIMUNHHO20 hoKkazamens npoepecca. [Iposedena anpobayus npeoniodceHno2o
nooxooa ons oyenxu UIII Kpacuospckoeo kpas 6 2005-2011 2e. ¢ nomoubio OGHHbIX, PA3MEUJeHHBLX
6 OMKPLIMBbIX OQPUYUATLHLLX UCOoYHUKAX. Anaius nokasan, ymo HUIII kax munumym na 30-35 %
Huoice, uem coomeemcemsyrowue snavenuss BPII. Pabomy no oyenxe UIIII ciedyem npodonsxcams 0ns
opyaux poccuiCKux pe2uoHos.

Kurouesvie cnosa: ucmunnsiii nokazamenb npozpeccad, 8a108blil pe2UOHANbHbIN RPOOYKI, PE2UOHATbHAS
9KOHOMUKA, 00WecmeenHoe 01a20CoCmostue.

Hccreoosanue svinonneno npu ¢unancosou noooepacke PITHD® u KIAY "Kpacnoapckuii kpaesoii
@oHO noddepxcku HAYUHOU U HAYUHO-MeXHUYecKol desmenvHocmu” 8 pamkax HaAy4Ho2o npoekma
No 14-12-24003 "KomnaekcHoe uccied0o8aHue YCMOUYUBOCINU — PA3BUMUS  COYUO-IKON020-
axoHoMuueckou cucmemuvl Kpacnospcroeo kpas'.

Hayunas cneyuanvnocmo: 08.00.00 — sxonomuxka.
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