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Abstract — The authors developed a method to assess people’s

quality of life from the environmental load. To andyze the
effects of environmental conditions on the qualityof life of

individual administrative districts and regions of the Republic of
Tatarstan, first we have assessed the level of indiual well-being

and environmental stress areas. In was based on theethodology
of constructing composite indices. This resulted inthe

comprehensive indicators of habitat quality (KSO) ad welfare

(HPI). IP index shows the ratio between the levelfavelfare of the

population and the level of environmental protectio. We have
introduced an innovative index to determine the saalled

environmental "price" of the welfare of the population, this tool

provides a direct opportunity to develop a systemfameasures of
state influence on the ecological environment in der to optimize

the socio-economic development of the territory. Agssment tool
developed by the well-being of the population on
environmental load of the region can highlight area of particular

risk (in terms of the environmental component) forwhich you

want to develop measures to improve the environmentand

balanced socio-economic development.

Keywords- Environmental and economic well-being, Modelling,
Quality of life, Innovative index

. INTRODUCTION

Final aim of any progressive society development i

creation of favourable conditions for long, healthifg of
people, being problem-free in financial respectalfsis of
trends observed in changes in level and qualitiifefof the
population permits to judge how efficiently the isdg
manages to cope with this task.

as well as with lowering of living standards, expeced by
the major part of the population of our country. tmis
connection the problems of theoretical understandamd
practical implementation of questions relating tomplex
assessment of life quality, health and well-beihgapulation
together with studying of factors forming and chiaggthem
under the transition economy conditions become cisihe
urgent.

A whole complex of factors exerts influence on Gfigality
and well-being of population of any region to thus that
extent. The most important place among the abovéomenl
factors is occupied by social-and-economic andoggchl, as
well as institutional and medical-and-demographifzadtors,
including various characteristics of financial veed#f and health
of the people and quality of surrounding naturafimment.

Within the last three decades growth of interestthia
problem of life quality has been connected withfdw that the
society has realized global problems of modern ginas well
as with requirements of international standards Batbpean
Union countries, established with respect to semial-
economic status optimization and economic potential
modernization on the basis of innovation techn@sgand also
with Russia striving for becoming a full WTO member

The necessity to quantitatively assess qualityifef has
arisen under the aforementioned conditions, witchsan
assessment permitting to obtain data about divéixseg
conditions of society members. However, the obthiiata are
not always able to become a basis for life qualignagement,
and various methodological approaches to its qtadive

Problems of scientific research into a complex ofassessment are pretty often used in different nsgio order to

characteristics describing quality of life and Healof
population occupy a significant place in the préskzry world.

The latter fact is connected, in the first placihwa situation of

a systems crisis formed
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eliminate this shortcoming and obtain reliable caraple
parametric values, the authors have introduced va teem,
which hasn’t been used before, along with its deitesition

in the domestic economymodel, that is: “Population Well-Being Index”.
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Population Well-Being Index, in the authors’ judgam) is * Population housing rate;
a set of characteristics reflecting: favourable isdesnd- . - Py
economic conditions; degree of the needs and stemy/stem Rate .Of transport and_ communication  facilities
. : ; ; o : provision for the population.
satisfaction for optimal life of individuals andpseate social
groups; state of health; quality of ecological eyst To quantitatively evaluate the population well-tgeiby
components as a whole, with such quality ensurimat: t each block of factors we have determined indicatidéices on
various factors (social-and-economic, ecologiaastifutional, the basis of the conducted research. Selectionritéria,
biological, chemical, physical etc.) have no degnial effect required to form an integral factor (index) of thepulation
on health of the people, favourable conditionsprowided for ~ well-being, has been made from the available sitzisdata
their vital activity, and opportunities for furthdevelopment of ~base [1], [2], [3]. The system of indices doeswhtin expert
human potential of the present-day and future geioms and  indices or indices based on public inquiry results.
sustainable society development exist.

Population Well-Being Index is included in the famof
the notions of way, style, level, quality and cottife of the
people, which are close, but still not identicaittby content. - Natality rate per 1000 inhabitants;
Having features similar to that of the above merdibnotions,
the offered Index is characterized by the followpayameters

*  Public health criteria:

Life expectancy, years;

- Mortality rate per 1000 inhabitants;

as its main distinguishing features: public heaittdex, - Infant mortality rate per 1000 children born alive.
representing systematizing factors of well-being #me most .
important value of human life; institutional peeulties, Living standard:
ensuring optimal functioning of all spheres of hunlife; state - Average monthly wage assigned to employees
of surrounding natural and artificial habitat, imiah variqus working in the sphere of economics, rub.;
factors have no detrimental effect and favourabk safe vital ) ] o
activity conditions are finally provided for poptitn residing - Average per capita cash incomes to minimum of
on the given territory. subsistence ratio, %.

Thus, there can be three aspects forming well-befritye »  Social sphere:

population distinguished: - Provision of children aged 1 to 6 with places in

satisfaction of needs of the population (main gjou pre-school institutions, places per 1000 children.

labour, material, family, spiritual needs; - Quantity of schoolchildren per one teacher in

activity categories — main spheres of human dgtivi municipal institutions of general education, men.

labour, daily chores, rest; - Specific share of full-time schoolchildren studying

living conditions, including characteristics ofcsal in state institutions of general education, who
environment, surrounding natural habitat conditioaad study |n_the second shift, as of the b_egmnmgheft
conditions of surrounding artificial (second najufeabitat academic year 2010/2011, % (negative index).
created by the man. - Specific share of students who have passed the
II.  MAIN PART Uniform State Examination (EGE) in the quantity
. e . . of school-leavers of municipal institutions of
To identify |nt_errelat|ons_ bet_we_en these charasties and general education, who have taken the unified
estimate population well-being indices the authrge set the state examination. %.
tasks to: pick out criteria describing problem-fresidence of ] h ) )
the people on the territory, calculate an integnalex — the - Quantity of hospital beds per 10 000 inhabitants.
Population Well-Being Index, and perform econoneetri ~  Quantity of doctors per 10 000 inhabitants. 18.

modelling of influence exerted by ecological fastan the

offered Index. Paramedical personnel strength per 10 000

inhabitants.
To solve the problem consisting in determination of
quantitatively measurable indicative indices of gapulation
well-being, the authors, being based on integratatiivariate
study, have picked out several blocks of factoxerting the

Paramedical personnel strength in municipal
health-care institutions per 1 doctor on the
average, men.

strongest influence on the level of well-being leé population - Quantity of places in cultural and leisure-time
residing on the given territory, namely: entertainment institutions per 1000 inhabitants.
* Public health criteria; - Quantity of books available in public libraries per

. Living standard; 1000 inhabitants, thousand copies.

«  Social sphere; » Consumer market of goods and services:

« Consumer market of goods and services; - Retail trade turnover per capita, rub.
» Labour sphere; - Volume of paid services per 1 inhabitant.
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Labour sphere:

entities per 10 000 inhabitants, pieces.

Level of registered unemployment, %
economically active population (negative index)

Population housing rate:

Dwelling house introduction into service, sq.m.

Quantity of small- and medium-scale business

of

Average housing rate, sg.m. of total floor spage
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Pi — point rating, corresponding to a value ofitleindex.

Thus, the Population Well-Being Index has beenutated
in a step-by-step mode, which permitted us to nawiicipal
entities of the Republic of Tatarstan by the degrieproblem-
free residence on this territory [5].

Population well-being level has been estimated liti
help of a scale given in Table 1.

TABLE 1. POPULATION WELL-BEING INDEX EVALUATION

per 1 inhabitant.

Characteristic of the Population Point sum

Well-Being Index

Rate of transport and communication facilitie

> High (optimal) 71 and higher

provision for population:

Rate of the population provision with automobile

in private ownership per 1000 inhabitants, pieces

Rate of the population provision with cellular
phones and Internet-communication per 10
families, pieces.

Some of the abovementioned indicative indices ath bf
guantitative and quantitative-and-qualitative neturThey
characterise some social aspects of the Russianomgo
development in a qualitative respect [4].

To solve the first task, consisting in comparisdnttee
listed social-and-economic indices, included incakdtion of
the Population Well-Being Index determined for pagian
residing on the territory of municipal entities, wer to apply
empirical approach, which is based on the indexhoeetof
unification of indices having different dimensioital7], well-
known in statistics. This method permits to caltailan
integral index — “Population Well-Being Index”. Bhindex
can be used both for paired and multiple compasison

To get point ratings a range scale of real valsesawn up
by each of the indices determined for all the regidRanges
are determined on the basis of minimum and maximalmes
of this index. After that the ranges are dividetbif00 equal
intervals (with the view of a more detailed dataalgsis),
where each interval corresponds to a certain gyaottipoints,
equal to the interval number (from the 1st to tB6th). And
namely the point rating sum, determined by all itidices of
this region and derived in compliance with the point
calibration scale, represents the “Population \Belihg
Index”. Indices can be drawn up by separate groupets of
indices in order to more accurately evaluate idial aspects
describing the state of affairs in the region.

In such a way, the Population Well-Being Index (PYYB
determined for this or that district as an indewrelsterizing
the level of well-being of the population residimgthe given
district, will be characterized by a sum of poiatimg values
determined for indices chosen by us:

N
IR =ZPL,
i=1

where i — index;

€y

N — number of indices in a set;
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Satisfactory 51-70
s Insufficient 31-50
. Low (arousing anxiety) less than 30
To analyse the dynamic influence of ecological

Oenvironment on quality of life of population residi in

separate administrative districts and regions, afl as to
analyse efficiency of work performed by administas,

governmental bodies and local self-government tspdiee has
to fulfill the 2nd task of the research: calculatiof an integral
index of habitat quality (KSO).

The integral index of habitat quality (KSO) is messl in
points and represents a design index. Its calomasi based on
points-factor evaluation method. According to thethod,
indices of air, water and soil quality having diéfat
dimensionality are converted to points. Such a ewsion
permitted to get generalized parameters by an ggtgeof
indices characterizing the degree of ecological-teing in
the Republic of Tatarstan.

Components of ecological system existing in muiaikip
districts of the Republic of Tatarstan have beenbyomeans
of data averaging by habitat risk factors takentfar year of
2009. In such a way, “integral index of habitat lgyais a
complex index, taking into account ecological lexgerienced
by population residing on the given territory, whiconsists of
pooled points-factor estimate of influence exertby
components of: air and water resources qualityd t&sources
condition, vegetable world condition and conditiohwaste
products and consumption residues handling sysegmni].

There have been the following factors chosen axeésd
estimating habitat quality:

Volume of hazardous (polluting) substance emission
into the atmospheric air from stationary sourcesited on the
territory of a municipal entity, thousand tons.

Share of used, neutralized waste in total volurhe o
waste formed in the process of production and aopson in
the municipal entity, shares (Used is an index a$tes formed
in the process of production and consumption inntiwaicipal
entity, with the deduction of used and neutralizedste,
thousand tons).

Volume of hazardous (polluting) substance emission
into the atmospheric air from automobile transpedistered
on the territory of a municipal entity, thousandgo
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Volume of polluting substance emissions fromdirect relation between the factors considered. oputation

stationary sources per capita, kg/man (negativexind

Share of polluted (untreated) waste waters intdked
water disposal volume in the municipal entity, %.

Drinking water quality by sanitary-and-chemicaldan
microbiological indices: specific share of spectakts by
sanitary-and-chemical indices.

Polluted waste waters discharge into surface thjec
min. cubic metres (negative index).

Share of disturbed lands in the municipal entity,

well-being level determined for the respective mipal
district or city is higher in those areas where |legical
environment level has maximum negative index vallrehis
connection a multi-factor model determining relatizetween
IBN and ecological parameters displays a directtia@h. This
fact doesn’t permit to develop a system of govemtale
influence on ecological environment in the Repubtt
Tatarstan.

In this connection it is offered to introduce a newlex
demonstrating correlation between IBN and KSO. IFhindex
plays the role of such an index. The IP index destrates

Share of collected and neutralized emissions oforrelation between the population well-being levahd

polluting substances in total quantity of pollutisgbstances
drawn off from all stationary sources located om tirritory of
the municipal entity, %.

ecological environment development level IP IBEMB
Lower IP index value is the evidence of a highegrde of
well-being level dependence on ecological enviramnevel.
The higher is ecological pollution level value, toaver is IP

Share of collected secondary material resources ipdex value.

total volume of formed solid household and indastwaste,
%.

The index “Share of collected and neutralized eimissof
polluting substances in total quantity of pollutisgbstances
drawn off from all stationary sources located om tirritory of
the municipal entity, %" was taken into considematiwvhen
calculating values of the index “Volume of hazarslou
(polluting) substance emissions into the atmosphair from
stationary sources located on the territory of anigipal
entity”. In a similar way, used waste recording li@® partial
inclusion of secondary waste. That is why, to avdalble
counting, 3 factors haven't been picked out as prddent
ones for calculation of a consolidated index ofitatmuality,
but they have directly affected the result [8], [A]].

The procedure of determination of the consolidabetx
reflecting habitat quality is analogous to the jwasly
described approach to identification of the Consiéd
Population Well-Being Index. The primary statistidata used
for calculation are given in Appendix 1.

Calculation of the consolidated index of habitaalgy has
been made with the help of a specially developdtivace
product.

Level of ecological well-being of the population is
estimated with the help of a scale given in Table 2

TABLE II. POPULATION WELL-BEING INDEX EVALUATION

Characteristic of the Population Point sum
Well-Being Index

High (optimal)

71 and higher

Satisfactory 51-70
Insufficient 31-50
Low (arousing anxiety) less than 30

. RESULTS

Simulation of the system of interaction betweenl@gioal
environment and population well-being level has destrated
The essence of the IP-index can be graphicallyctisgbiby
means of drawing a bubble diagram, reflecting ti$OKvalue
along the x-axis for municipal entities and IBNued — along
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A set of independent factors involved in IP modak h
comprised only those factors which produce advefeet on
habitat quality, so as to ensure an in-depth aizabfsnegative
influence produced on relative well-being of popiola by
ecology.

For instance, in spite of high values of life gtyalincome
level and social-and-economic development indicewtole,
the IP value for Kazan makes 2,03 points, while for
Baltasinskiy district IP = 12,9 points. Therefromeocan draw
the following conclusion: large value of ecologigallution
level significantly reduces return on funds anae invested
in the district development, and consequently iheégessary,
above all, to exert influence upon those terriorigf the
Republic of Tatarstan, in which IP index has thedst values.
Decrease in KSO level will permit to increase IPelefor this
or that municipal district, provided that the pagidn well-
being index remains invariable.

The hypothesis of necessity to determine the lefel
ecological influence on ecological potential retimdex of the
territory (IP) has been taken as a basis for a meNti-factor
model. At the same time, this model permits to kdsta the
degree of influence that the respective factor adtarizing
ecological situation exerts on IP. Such an advantaythe
described method determines the direct opportuaityevelop
a system of measures of governmental influencecofogical
environment with the purpose of IP optimization.

The considered approach permits to group municipal

districts of the Republic of Tatarstan by the degoé optimal
or, oppositely, nonoptimal correlation between topulation
well-being index and ecological pollution index. dhkmamely
in those areas where this ratio (IP index) hasmahialue one
has to exert influence upon ecological situationthe first
place. At the same time, the degree of such infleenill be
determined on the basis of a model establishingraation
between the IP index and ecological factors.

the y-axis. As we can see, the area formed in tuedinate
system can be divided into 4 conditional quadrants,
characterizing different degrees of a favourableiad@nd-
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economic development of the population under thistieg
ecological load conditions. It's obvious that regdocated ir
the | quadrant are in the besttstabecause, in addition to
high development level typical to it, it is alscetteader by
ecological situation indices (KSO point ve is lower than an
average pointvalue). In contrast to the | quadrant, regi
being in the worst state both in social-a@bnomic sphere ar
in the ecological situation aspect are concentratitdin the
bounds of the IV quadrant (for example, Sabinskitritt).
Regions characterized by sustainable developmente
depicted in the Il and Il quadrants (above thegonal line,
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plotted with red colour) (and besides, the fartther region it
from the origin of coordinates, the higher is st-and-
economic development rate). Special attention shbel paic
to regions located in these quadrants, but belavdibgona
line. In our opinion, a plan of measures, which w#rmit to
improve ecological conditions and stabilize the s8ng
situation, should be developed namely in theseoregilt is sc
because real ecological indices characterizing #m®ve
indicated regias are not justified by the current populai

well-being level.
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Figure 1. Matrix of the ecological and economic development

In this way, the developed toolset, destined tonmede
population well-being relate to ecological load experienc
by the given region, permits to pick out speciakrizone:
(from the point of view of the ecological comporjerfor
which one should develop measures on ambient enmigot
condition improvement and balanced sc-and-economic
development provision.
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