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MODIFIED ESTIMATES OF HUMAN POTENTIAL IN THE REGIONS  
OF RUSSIAN FEDERATION TAKING INTO CONSIDERATION  

THE RISKS OF HEALTH LOSSES AND SOCIAL TENSIONS1

This paper discusses the shortcomings of estimates of the level and quality of socio-economic develop-
ment of the countries and regions of indicators due to excessive aggregation indicators taken into account 
that reflect various aspects of the social process. A modified human development index is suggested, which 
allows more clearly distinguish regions on levels and trends of their development, on the basis of a more com-
plete and detailed calculation of different sides of the social process in its composition. With use of this index 
of cluster analysis a stable classification of regions of the Russian Federation on the characteristics of hu-
man development and their changes for 1994-2012 was obtained on the basis of the published official statis-
tics. On the basis of the results were generated homogeneous groups of regions by values of human develop-
ment index components taken into account and were identified the most important for their development di-
rections of social and economic policy. 
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One of the principal indicators of socio-eco-
nomic development of the country, according to 
many experts, is the human potential. At the same 
time, in the scientific community there is still no 
single approach to its measurement, evaluation, 
although on the official levels for these purposes 
is generally recommended using the UN tech-
nique of Human Development Index (HDI) esti-
mation. This index, calculated for many countries 
of the world community since 1990, is determined 
on the basis of such indicators of social develop-
ment quality as life expectancy at birth, adult lit-
eracy, coverage of the population education, GDP 
per capita [5]. However, in respect of the HDI is 
expressed quite a lot of critical remarks related 
mainly to the fact that the components taken into 
account are too aggregated and therefore are not 
able to represent differences in the state reflected 
by them phenomena, especially in the developed 
countries, where their values have almost reached 
their limits [16, 17]. For example, in most of them 
the life expectancy has exceeded 80 years, the lit-
eracy rate is close to 100%.

1  © Tikhomirova T. M., Sukiasyan A. G. Text. 2014.

A similar situation occurs when trying to eval-
uate the differences in the levels of human de-
velopment based on HDI within the same coun-
try. Fig. 1 shows the results of the ranking the ad-
ministrative subjects of Russian Federation on the 
level of this indicator for 2010. It follows from this 
that with the exception of may be the first and last 
regions (Republic Tyva) the other 70 are virtually 
indistinguishable.

In this regard, scientific community seeks to 
improve the HDI [1, 9, 19, 21]. Organization for 
Economic Cooperation and Development (OECD) 
to improve the HDI offers to expand the member-
ship of components taken into account in the in-
dex. In particular, it is recommended to allocate 
six areas on the basis of which the appropriate in-
dicators should be calculated: 1) social; 2) envi-
ronmental sanitation; 3) economic; 4) energy; 5) 
housing; 6) sustainability. These recommenda-
tions are to a certain extent been taken into ac-
count in the development of alternative HDI in-
tegral indices [7, 10, 18]. Among them can be dis-
tinguished the Genuine Progress Indicator (GPI), 
proposed to account for the economic results of 
the negative environmental impacts of industrial 
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development and that includes the parameters of 
the environment.

A number of indexes attempt to take into ac-
count in estimates of social development, gen-
der inequality. So, Gender-Related Development 
Index (GDI) evaluates human potential on the 
same criteria as the HDI, taking into account dif-
ferences in its three components for both men and 
women. Indicator, assessing endowment powers of 
men and women (Gender Empowerment Measure, 
GEM), focuses on gender inequality of opportu-
nity. Index is based on indicators of participation 
in politics, economic activity and statistics of cash 
incomes of men and women.

The welfare plan of Vanderford Riley 
(Vanderford-Riley well-being schedule) — indica-
tor of living, is based on the differentiated assess-
ment of various aspects of quality of life. In the 
U.S., for this purpose, such data as working hours 
per week, the value of personal property of indi-
viduals, the ratio of the number of property own-
ers to non-owners, the ratio of the number of 
self-employed to the number of employed and the 
percentage of people able to meet their primary 
needs.

The Economist Intelligence Unit’s quali-
ty-of-life index is evaluated on the basis of both 
objective data from statistical agencies and the re-
sults of surveys of the population in terms of its 
relationship to the various life phenomena in the 
aggregate for 9 aspects: GDP per capita, life expec-
tancy of newborns, the ratings of political stability 
and security, the number of divorces per thousand 
people per year, the activity of communities (re-
ligious, commercial and other), mild climate, un-
employment indices of political and civil freedom, 
the ratio of income between men and women. 
Apparently due to greater differentiation in as-
pects of social process taken into account in this 
index, its values in developed countries are char-
acterized by significant differences compared to 
the HDI as a higher sensitivity to changes in levels 
of life in general [6].

An attempt to assess the quality of life on the 
basis of indicators of satisfaction with various as-
pects was made by L. A. Belyaeva [2]. On the basis 
of such estimates are put the subjective opinions 
of society on achieved material standard of living, 
access to health care, access to education, the so-
cial environment, environmental quality, social 
well-being of the population, etc.

Seems interesting to consider in the value of 
the index of social development various compo-
nents of the total social capital. For example, in 
[3] it is proposed to determine the level of devel-
opment achieved by countries by consolidation of 

the estimates of physical, human, social and nat-
ural capital. Each of the capitals is represented in 
the form of a cost. In this case physical capital is 
measured by GDP, human capital — by the value 
indicators of fertility, life expectancy, govern-
ment spending on education and health, suicide; 
social capital — by the value indicators of unem-
ployment, social stratification (the ratio of income 
of 10% per cent of the income of the richest cit-
izens to the 10% of the poorest), crime; eсologi-
cal capital — by the value of the countries’ terri-
tory, forests and agricultural land, water supplies 
of fossil fuels (oil, gas, coal) and ores (15 metals). 
According to available estimates the maximum 
value physical capital has Luxembourg (on aver-
age per capita GDP) and natural — Russia. 

Some of the previously discussed indicators 
since 2010 have been already used by the UN as 
a supplement to the HDI. In all UN experts have 
suggested about 50 different indicators for the 
evaluation of particular aspects of the develop-
ment rights [20]. However, most of them are poorly 
adapted to the statistics of particular countries. 
In particular, it has been estimated that in Russia 
can be used only a third of them [8]. Even fewer 
of them takes into account specific regional sta-
tistics in individual countries, which complicates 
the comparison of levels of development of indi-
vidual regions within a country [4, 10, 11]. Some 
of the indices used in these indicators into force of 
excessive aggregation are insensitive to regional 
specificities. This is largely related to life expec-
tancy, characterizing the “health”, and the share 
of population literacy rate that is used as a meas-
ure of their achieved level of education.

Given the diversity, the complexity of the con-
cept of quality of the population, it becomes ap-
parent that its content even at the macro level can 
not be expressed in one or two indicators such as 
life expectancy, or the proportion of students and 
even more so at the meso and micro levels.

In this regard, particular attention should be 
given to suggestions to improve the content and 
assessment methods HDI associated with more 
in-depth detailed elaboration of the individual 
components, particularly those that express the 
actual quality of the population. In the work by 
N. M. Rimashevskaya [15], in particular it is pro-
posed characterize the quality of the population 
by three components: physical, psychological 
and social health, that affects not only the phys-
ical capacity of citizens, but also on the nature of 
the processes of demographic reproduction; pro-
fessional and educational perspective and intel-
lectual potential, including the training of highly 
qualified specialists engaged in scientific work of 
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the citizens; social activities of citizens and their 
social values.

Seem to be interesting the offers of E. V. Koche- 
va on detailed structure of the indicators of the 
population quality, adapted to the characteris-
tics of regional statistics Russian Federation [8, 9]. 
She proposes to establish four units of 18 indica-
tors: demographic characteristics; welfare; educa-
tion of the population; employment. Notice that 
each of the units is rigidly attached to the official 
statistical information which predetermines the 
possibility of an unambiguous assessment of the 
whole set of regions of Russia. A certain drawback 
of this approach is a high correlation between a 
number of indicators included in various units, 
which leads during the aggregation to the dupli-
cation of information.

In our opinion, an adequate assessment of 
human potential can be made by taking into ac-
count and representation of the most important 
in its structure spheres of the population dynam-
ics of their development. This will allow not only 
to compare countries and regions to each other by 
the reached by their population states, but also 
by regularities of the variability of these states, 
which seems essential when assessing the effec-
tiveness and identifying the most effective poli-
cies for the human potential development in dif-
ferent territorial formations.

The features of this approach will be demon-
strated on the example of a modified human devel-
opment index, calculated on the basis of Rosstat 
data for the period 1994 to 2012 [12, 13, 14] and re-
flecting the changes in the state of basic aspects of 
social life: economic, education, living standards, 
demographic, social.

In general, the integral indicator of the human 
development level of a particular region is calcu-
lated as the geometric mean of the aggregated in-
dex of the region during the period under:

1

( ) ( ),
m

j
mi i

j

V t V t
=

= ∏                        (1)

where Vi(t) — is the evaluation of the level of hu-
man development in the i-th region of the Russian 
Federation; ( )j

iV t  — j-th component of the hu-
man potential in the i-th region for the year t 
(dimensionless), t = 1, ..., T; m — the number of 
components.

As the components responsible for the eco-
nomic well-being of the population in the regions 
of Russia, an adjusted for the cost of living and the 
core consumer price index value of the average 
nominal wage per employee for the full range of 
organizations is used. Their assessment is based 
on the following ratios:
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where ( )ec
iV t′  — is the economic component in the 

i-th region in year t (dimensionless); ( )ec
iX t′  — ad-

justed for cost of living of the average nominal 
value of wages per employee for the full range of 
organizations in the i-th region in year t (Rubles); 

min ( )ecX t′  and max ( )ecX t′  — the minimal and maximal 
values of the adjusted average monthly nominal 
wage per employee for the full range of organiza-
tions, from 1994 to 2012 (Rubles); ( )ec

iX t  — an av-
erage monthly nominal wage per employee for the 
full range of organizations in the i-th region in 
year t (Rubles) based on core consumer price in-
dex; Pi(t), Pi(t0) — the cost of the consumer bas-
ket in the i-th region in year t and in 2012 respec-
tively (Rubles).

Justification of the choice of adjusted wages as 
the characteristic of degree of well-being of the 
population is caused by high correlation of this in-
dicator with other indicators of this process, such 
as: the volume of paid services to the population, 
the costs of housing services, the costs of non-
food products and others, as well as by the relative 
simplicity and high reliability of its assessment 
according to official statistics.

The state of education in every year is esti-
mated at regions on shares of graduates of vo-
cational institutions of primary, secondary and 
higher education in the total population of the re-
gions according to the following expression:

3
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where ( )ed
iV t  — the education component in the 

i-th region in year t (dimensionless); ( )
led

iV t  — 
the proportion of sub-component of the total 
population completed professional institutions 
of primary, secondary and tertiary level in the 
i-th region in year t (dimensionless), l = 1, ..., 3. 
Subcomponents ( )

led
iV t  were calculated similar to 

the expression (2).
The component, reflecting the quality of life in 

human development index, is represented as con-
sumption characteristics of 9 core products. In 
our opinion, the level of consumption more ade-
quately reflects the quality of life of the popula-
tion compared with the indicator of GRP. Its value 
is determined using the following formula:

9
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where ( )sl
iV t  — is the component of living stand-

ards in the i-th region in year t (dimensionless); 
( )

ksl
iV t  — is the subcomponent consumption k-th 

product in the i-th region for the year t (dimen-
sionless), namely potatoes, vegetable oil, milk and 
dairy products, meat and meat products, vegeta-
bles and melons, fish and fish products, sugar, fruit 
and berries, grain products (in kg per year per cap-
ita). Each sub-component ( )

ksl
iV t  in its turn is cal-

culated similar to the expression (2).
Demographic component is defined as the ge-

ometric mean of two subcomponents: population 
health status and fertility:

( ) ( ) ( ),d h b
i i iV t V t V t=                     (6)

where ( )h
iV t  — is the health status subcompo-

nent (dimensionless); ( )b
iV t  — the subcomponent 

of fertility in the i-th region in year t (dimension-
less), which is determined according to the ex-
pression (2) based on birth rates in the regions of 
the Russian Federation for a certain period (in %).

The calculation of health status subcompo-
nents in the Russian Federation regions was 
based on the risk assessments from major causes 
of death and morbidity risks of the main classes 
of diseases (infectious and parasitic diseases, ne-
oplasms, diseases of the circulatory system, res-
piratory diseases and diseases of the digestive or-
gans). Selection of the causes of death and dis-
ease classes implemented in terms of the coeffi-
cients of variation of mortality and morbidity in 
regions of Russian Federation, the high values of 
which indicate the most informative (in terms of 
regional differences) reasons (see Table 1, 2). 

The risks to become ill and to die of the con-
sidered causes were evaluated regarding the ratio 

of the number of cases of diseases and deaths to 
the total population for each region within a time 
frame:
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where ( ),j
id t  ( )j

ig t  — the number of deaths, dis-
eases from the j-th cause in the i-th region in the 
year t; ( )j

iN t  — the population of the i-th region in 
the year t.

To ensure the objectivity in the results of the 
comparison of the Russian Federation regions 
through the levels of the risks involved in their 
existing conditions depending on the age of the 
population, the measured values of risks were cor-
rected for the average age of the population of re-
gions. For this purpose, the following conversions 
were used:

( )( ) ( ) ;j j j
i i iM t M t z= + β ∆  ( )( ) ( ) ,j j j

i i iS t S t z= + γ ∆  (7)

where ( ),j
iM t  ( )j

iS t  — are the adjusted for the aver-
age age of the population risk to die, get sick from 
the j-th reason in the i-th region (per 100,000 peo-
ple) ( ),j

iM t  ( )j
iS t  — risk to die, get sick from the 

j-th reason in the i-th region (per 100,000 people); 
β j, γ j — standardized correction factors for the j-th 
cause; ∆zi(t) — deviation of the average age in the 
i-th region of the average level for a certain pe-
riod, defined as:

( ) ( ),i RF iz t z z t∆ = -                       (8)

zRF — the average age of the population in the re-
gions of the Russian Federation; zi(t) — the aver-
age age of the population in the i-th region.

Correction coefficients β j, γ j for the consid-
ered causes of death (class of diseases) were ob-
tained from the studies of the results of linear ap-

Table 1
Mortality rates of the Russian Federation population from the main causes of death in the average 1994–2012 per 

100,000 people*

Causes of death The average level Share in total 
mortality rate, %

The coefficient of 
variation by the 

regions, %1994 2012 1994 2012
Certain infectious and parasitic diseases 19,34 22,42 1,2 1,7 48,3
Neoplasms 209,72 203,02 13,4 15,3 19,5
Diseases of the circulatory system 840,00 737,04 53,5 55,4 27,8
Diseases of digestive organs 44,63 62,09 2,8 4,7 20,3
Respiratory diseases 82,32 49,36 5,2 3,7 30,0
External causes, including 249,70 135,32 15,9 10,2 28,5
Suicides 39,53 20,86 2,5 1,6 44,7
Murders 32,48 10,80 2,1 0,8 58,0
Accidental alcohol poisoning 37,80 10,60 2,4 0,8 58,1
All kinds of traffic accidents — 21,10 — 1,6 27,5
The others 377,40 460,20 24,0 34,6 22,9
Total 1569,66 1331,12 100 100 20,0

* Compiled by the author using sources [12,13,14].
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proximation of the dependences averaged over 
the period 1990 to 2012 mortality (morbidity) per 
100,000 population from middle-aged by the sys-
tem of regions of the Russian Federation. Figure 
2 shows examples of the dependencies of mor-
tality indicators from certain causes of death on 
the middle age of population in the regions of the 
Russian Federation (in the standardized scale).

Table 2
Morbidity rates for major classes of diseases in Russia in the average 1994–2012 per 1000 people*

The classes of diseases
The average level Share in the general 

morbidity, %
The coefficient of 
variation by the 

regions, %1994 2012 1994 2012
Certain infectious and parasitic diseases 42,50 32,14 6,5 4,0 23,4
Neoplasms 7,77 11,57 1,2 1,5 18,3
Endocrine, nutritional and metabolic disorders 5,03 10,60 0,8 1,3 32,9
Diseases of the nervous system 56,50 16,30 8,6 2,1 22,3
Diseases of the circulatory system 13,69 26,58 2,1 3,3 24,8
Respiratory diseases 283,76 330,89 43,4 41,7 20,6
Diseases of digestive organs 29,25 34,90 4,5 4,4 50,0
Diseases of the skin and subcutaneous tissue 44,72 48,02 6,8 6,0 18,7
Diseases of the musculoskeletal system and 
connective tissue 27,21 33,19 4,2 4,2 25,2

Diseases of the genitourinary system 26,90 49,60 4,1 6,2 28,2
Injuries, poisoning and certain other 
consequences of external causes 88,20 93,80 13,5 11,8 21,2

* Compiled by the author using sources [12,13,14].

Fig. 2. Dependences of mortality from all causes on the aver-
age age of population in the regions of the Russian Federation 
for the period 1990 to 2012 (on an example of neoplasms and 

diseases of the circulatory system)

Correction coefficients β j, γ j for the considered 
causes of death and disease classes are given in 
Table 3. 

In general, the sub-component of health status 
for each region in a particular year was calculated 
according to the following expression: 

min

max min

( ) ( )
( ) 1 ,
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h i

i

H t H t
V t

H t H t
-

= -
-

            (9)

where Hi(t) — is an indicator of health status on 
the j-th class of diseases in the i-th region in year 
t (dimensionless), j = 1, ..., 5:
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          (10)

where ( )j
iH t  — the quantities characterizing mor-

tality by primary disease in the i-th region in year 
t (dimensionless); Hmin(t) and Hmax(t) — respec-
tively minimal and maximal values of mortality 
on the considered disease classes in the Russian 
Federation regions for the period 1994–2012.

Taking into account that the standard of liv-
ing of population depends also on the security 
of their life, in the component estimating the so-
cial sphere of Russian Federation regions were in-
cluded indicators that characterize the main risks 
of social tensions: the risks of crime; morbidity of 
socially significant diseases such as alcoholism, 
drug addiction, tuberculosis, HIV infection, etc.; 
risks of death from unnatural causes (homicide, 
suicide, alcohol poisoning, etc.) Their levels, ad-
justed for mean age (Table 3) by region for the pe-
riod 1994 to 2012 (per 100 000 people), were esti-
mated on the basis of indicators such as the num-
ber of deaths from alcohol poisoning, suicide, all 
kinds of traffic accidents and other social causes 
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(indicator is defined as the difference of the num-
ber of deaths from external causes and the num-
ber of deaths by cause, left out above); the number 
of crimes (murder and attempted murder, inten-
tional infliction of grievous bodily harm, rape and 
attempted rape, robbery, theft, economic crimes, 
crimes related to drug trafficking ); contingents of 
patients with alcoholism and alcoholic psychosis, 
drug addiction.

Component, which assesses the state of social 
life, was calculated as:

1

1( ) ( ),
k

s js
i i

j

V t V t
k =

= ∑                     (11)

where ( )js
iV t  — is the subcomponent of risks of 

social tensions from the j-th reason in the i-th re-
gion in year t (dimensionless); k — the number of 
subcomponents of social tension. Each subcom-
ponent was assessed according to the formula:

min

max min

( ) ( )
( ) 1 ,

( ) ( )

js js
js i

i js js

X t X t
V t

X t X t
-

= -
-

           (12)

where ( )js
iX t  — is the risk of social tensions from 

the j-th reason in the i-th region in year t (per 

100,000 people); min ( )jsX t  and max ( )jsX t  — the min-
imal and maximal values of the of risks of social 
tensions from the j-th reason in the i-th region in 
year t (per 100,000 people).

The analysis of the indicators of social tensions 
in Russia between 1994 and 2012 showed that the 
largest share in the structure of their risks be-
longed to risks of crime 49,6–50,3 % (about 1700 
cases per 100,000 people) and the incidence of al-
coholism and alcoholic psychoses 39,3–43,3 % 
(about 1300 people per 100,000 population), and 
the lowest — to risk of all types of traffic accidents 
— 0,6–0,8 %.

The risk estimates also indicate that, in general 
in the Russian Federation, as well as in its sepa-
rate regions, in this period high growth of drug ad-
diction risks were fixed, whose share in the coun-
try in 1994 was 0,4 %, and in 2012 increased by 
15 times, up to 6 % (∼200 cases per 100,000 peo-
ple). However, this result, in our opinion, can be 
explained by a more efficient registration of cases 
in due to the forced diagnostics of this group of 
patients.

The calculations have also allowed establish-
ing the fact of quite significant differentiation 
of the Russian Federation regions on the risks 
of social tension. In particular, the standard de-
viations in the levels of regional indicators for 
registered drug addicts was 69,2 %, in mortality 
from accidental alcohol poisoning — 58,1 %, in 
the number of murders — 58,0 %, in suicides — 
44,7 %, etc. 

The greatest risks of social tensions, signifi-
cantly exceeding the national level, were recorded 
in the following subjects: the Republics of Altai, 
Tyva, Samara, Irkutsk, Kemerovo regions, Perm 
Territory. In these regions, were fixed the maxi-
mum by the Russian Federation levels of alcohol-
ism, drug addiction, crime, and the risks of death 
from all external causes.

Minimal risks of social tensions were observed 
in the Republics of Kabardino-Balkaria, North 
Ossetia-Alania, Dagestan and Ingushetia. 

All-Russian level of risk of social tension re-
corded in regions such as Kamchatka, Krasnodar 
Territories, Nizhny Novgorod, Kostroma, 
Leningrad, Arkhangelsk, Tver, Pskov, Vologda, 
Smolensk, Yaroslavl, Kaliningrad regions, the 
Republic of Bashkortostan.

On the whole for comparison of the Russian 
Federation regions by the levels and trends of 
human development for the period from 1994 to 
2012 were used generalized characteristics such as 
the mean value of the modified HDI and its rate 
of change, which are determined according to the 
following expressions:

Table 3
Coefficients of dependence of health status indicators on 
the average age of population in the Russian Federation 

regions (per 100,000 people)*

Causes

Correction 
coefficients

for risks 
to die

for risks to 
become ill

Certain infectious and parasitic 
diseases –0,228 –0,507

Neoplasms 0,933 0,378
Diseases of the circulatory system 0,746 0,236
Diseases of digestive organs 0,159 –1,180
Respiratory diseases 0,453 0,167
Contingents of patients with 
alcoholism and alcoholic 
psychosis

— —

Contingents of drug addicts — -0,155
Injury, poisoning and certain 
other consequences of external 
causes***

—

External causes**, including: –0,297
Suicides** –0,767
Murders** –0,035
Accidental alcohol poisoning** —
All kinds of traffic accidents** —
The others** —
Total 0,943 —

* Compiled by the author: «–» means the absence of dependence 
on age; ** The reasons are not taken into account for risks to 
become ill; Classes *** of diseases which are not considered in 
the risk to die.
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where Vi(t) — modified human development index 
in region i in year t (dimensionless), t = 1, … ,T; T 
— number of years (equal to 18); Vi(1) and Vi(T) — 
values of modified human development index in 
region i in 1994 and 2012 respectively; λi(V) — the 
growth rate of the modified HDI for T years.

The results of calculations of these indicators 
are presented in Fig. 3 and 4 as ranked by their 
values series of regions. These results indicate 
the presence of significant differentiation of the 
Russian Federation subjects on the average lev-
els and growth rates of human potential. In par-
ticular, the average values of the modified HDI by 
the groups of regions with high and low levels dif-
fer approximately by 1,5 times, and by regions, oc-
cupying the first and last positions — by almost 2 
times (Fig. 3). 

The regions with high levels of human devel-
opment include the Republic of Sakha (Yakutia), 
Moscow, Tyumen and Magadan regions, and a 
number of other regions. In these regions there 
is the greatest gap between education, economy, 
health, standard of living, characterized by the 
highest values, and the minimum risks of social 
tensions. The lowest level of human development 
was recorded in the Republic of Ingushetia, Pskov 
and Leningrad regions, mainly due to a signifi-
cant lag of educational and demographic compo-
nents. In regions such as the Republic of Kalmykia, 
Lipetsk, Samara regions human development level 
is almost identical to the median value for the 
Russian Federation.

On rates of growth of the modified HDI the re-
gions of Russian Federation differ the more. Levels 
of this indicator in groups of regions, occupying 
the extreme positions in the ranked series of its 
values (see Fig. 4), differ by more than 3 times. The 
regions with the highest growth rates of the mod-
ified HDI are Moscow and Saint Petersburg, the 
Republic of Ingushetia, Moscow Region and some 
other subjects of the Russian Federation. The re-
gions with low levels are Republic of Mordovia, 
Orel, Tambov regions and some other.

Based on the presented in Fig. 3, 4 distribu-
tions it can be concluded that in the Russian 
Federation regions there is no any significant reg-
ularity in the relationships of considered indica-
tors. There are regions with high values of both in-
dicators (Moscow, Magadan regions), with low val-
ues (Bryansk, Ulyanovsk region), with the average 
(Republic of Kalmykia), as well as any other combi-

nations of values. However, provided that there is 
tendency to levelling the modified HDI in the sub-
jects of the Russian Federation, we would expect 
that the situation of the regions in the rankings 
presented in Figures 3 and 4, should be opposed. 
In other words, regions with a high level of this in-
dicator should have lower growth rates, which is 
typical of their approach tendencies in the coun-
try. However, such regularity in Fig. 3 and 4 is not 
explicitly visible. This suggests that if the coun-
try has any patterns in the distribution of regions 
on levels and trends of variability of the modified 
HDI, they are latent. 

In such a situation it is advisable for their iden-
tification to use more powerful statistical tools. 
These, in our opinion, should include multidimen-
sional clustering methods that have been applied 
to identify groups of similar regions of the Russian 
Federation for the entire aggregate included in 
the modified HDI characteristics and rates of 
their variability [19]. The results of the clusteri-
zation are presented in Table. 4. The index values 
and its rate of change in the selected groups of the 
Russian Federation regions average for the period 
1994–2012 are presented in Fig. 5. 

The clustering results show that the regions 
under consideration can be integrated within the 
three sustained groups with the release of 6 atyp-
ical subjects (not included in any of the groups). 
The greatest number of regions was included in 
the second group with the average level of human 
development. In the regions of the first group the 
HDI components are significantly higher than av-
erage values of Russian Federation. The lowest av-
erage human development index is recorded in the 
regions of the third group.

Furthermore regions of the first group are 
characterized by higher growth rates of the mod-
ified HDI compared with the regions of the sec-
ond and third groups (45,5% against 43,4% and 
33,9% respectively). This result is due to a lead-
ing growth rate of education component (23,5% 
against 8,7% and 1,2% respectively), the standard 
of living (42,3% against 35,5% and 16,6% respec-
tively) and social (11,8% against 10,5% and 5,5%), 
although growth rates of economic components in 
regions of the first group are significantly behind 
(84,4% against 102,8% and 107,8% respectively) 
(see Table 5).

However, in the regions of the second group 
demographic component increased with advanc-
ing rats. Its rate of growth in the period under re-
view amounted to 69,1% against 61,3% in the first 
and 51,0% in the third group of regions.

In general, the regions of the first group can 
be characterized as dynamically developing with 
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Table 4
The distribution of Russian Federation regions by the modified human development index on average for 1994–2012

Group 1

Chukotka Autonomous Area;
Regions: Amur, Arkhangelsk, Astrakhan, Murmansk, Novosibirsk, Omsk, Sakhalin, Sverdlovsk, 
Tomsk, Tyumen;
Republics: Bashkortostan, Buryatia, Komi, Tatarstan, Khakassia;
Territories: the Trans-Baikal, Kamchatka, Krasnoyarsk, Khabarovsk

Group 2

Jewish Autonomous Region; 
Regions: Belgorod, Volgograd, Vologda, Ivanovo, Irkutsk, Kaliningrad, Kemerovo, Kirov, Kursk, 
Moscow, Nizhny Novgorod, Novgorod, Orenburg, Rostov, Saratov, Tver, Chelyabinsk, Yaroslavl; 
Republics: Altai, Kalmykia, Karachay-Cherkessia, Karelia, Mari El, Tuva, Udmurtia, Chuvashia; 
Territories: Krasnodar, Perm, Primorye, Stavropol

Group 3

Regions: Bryansk, Vladimir, Voronezh, Kaluga, Kostroma, Kurgan, Lipetsk, Orel, Penza, Pskov, 
Ryazan, Samara, Smolensk, Tambov, Tula, Ulyanovsk; 
Republics: Adygea, Dagestan, Mordovia, North Ossetia-Alania, Kabardino-Balkaria; 
Territories: Altai

Atypical 
regions

Moscow, St. Petersburg; 
Regions: Leningrad, Magadan; 
Republics: Ingushetia, Sakha (Yakutia)

Table 5
Characteristics of the human development index and its components in groups of the Russian Federation regions for 

the period 1994–2012

Indicator 1994 2000 2006 2012 Average for 
the period

Growth rate 
for the period

Group 1
Demographic component 0,344 0,343 0,453 0,555 0,423 61,3%
Social component 0,634 0,628 0,587 0,709 0,639 11,8%
Component of the standard of living 0,307 0,321 0,380 0,437 0,357 42,3%
Economic component 0,173 0,132 0,262 0,319 0,212 84,4%
Education component 0,243 0,279 0,366 0,300 0,308 23,5%
HDI 0,297 0,294 0,388 0,432 0,349 45,5%

Group 2
Demographic component 0,278 0,264 0,360 0,470 0,336 69,1%
Social component 0,673 0,656 0,637 0,744 0,678 10,5%
Component of the standard of living 0,346 0,338 0,408 0,469 0,383 35,5%
Economic component 0,108 0,084 0,181 0,219 0,142 102,8%
Education component 0,241 0,263 0,343 0,262 0,286 8,7%
HDI 0,272 0,260 0,353 0,390 0,314 43,4%

Group 3
Demographic component 0,288 0,241 0,320 0,435 0,312 51,0%
Social component 0,727 0,697 0,681 0,767 0,717 5,5%
Component of the standard of living 0,379 0,359 0,400 0,442 0,389 16,6%
Economic component 0,090 0,068 0,150 0,187 0,118 107,8%
Education component 0,250 0,248 0,318 0,253 0,273 1,2%
HDI 0,274 0,246 0,330 0,367 0,298 33,9%

high levels of human development. Regions of the 
second group also achieved significant improve-
ment in all spheres of life, despite the lower lev-
els of HDI. Regions of the third group can be at-
tributed to weakly developing both on values av-
eraged HDI and on rates of its growth.

In atypical regions of the modified index com-
ponent levels are significantly different from the 
average for the Russian Federation (see Table 6). 
Overall, the average level of the HDI, equal to 0,312 
(determined from the set of regions of the Russian 

Federation, excluding atypical subjects) exceeded 
in four atypical regions — Moscow (∼15%) and 
St. Petersburg (∼4%), the Magadan region (∼17%) 
and the Republic of Sakha (Yakutia) (∼26%), and 
was lower than this level in the two regions — the 
Republic of Ingushetia (∼18%) and the Leningrad 
region (∼27%).

However, among these regions the Republic of 
Ingushetia is the undisputed leader in terms of 
HDI growth in this period (82.8%). This figure is 
relatively high and in St. Petersburg (77.7%). The 
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level of 60% is exceeded in the Magadan region 
and the Republic of Sakha (Yakutia). In the other 
three subjects, this figure does not exceed 40%.

Republic of Ingushetia also leads among those 
regions by the level of demographic component 
(0.723), which exceeded the average figure (0,337) 
more than 2 times. Furthermore the level of this 
component exceeded more than 1,5 times in the 
Republic of Sakha (Yakutia) — 0,565. Magadan re-
gion is approximately the average level for this 
component. And the other three subjects are well 
below it. At the same time in respect of the compo-
nents in these subjects it can be noted the natural 
regularity — the higher is its value, the lower is the 
rate growth (Table 6). So in Republic of Ingushetia 

Fig. 5. Values of the modified human development index and its rates of change in groups of regions on average for 1994–2012

demographic growth rate of component charac-
terizing the health and fertility, was 16,3% and in 
the Leningrad region it exceeded 155,4%.

For other components of this regularity on the 
concerned subjects is not so clearly evident, with 
the exception of the Republic of Ingushetia, where 
their levels, except for the social component, and 
significantly lower than average indicators and the 
values achieved in other subjects. However, by the 
growth rates of these components the Republic of 
Ingushetia is the undisputed leader. At the same 
time the level of social component in this repub-
lic as well as the level of demographic component 
is one of the highest in the country at almost zero 
growth rates of it. 

Table 6
Comparison of the human development index and its components characteristics in atypical regions and the average 

for the Russian Federation for the period 1994–2012
Demographic 

component
Russian 

Federation Moscow Magadan 
region

Republic of 
Sakha (Yakutia)

St. 
Petersburg

Republic of 
Ingushetia

Leningrad 
region

Growth rate 0,337 0,259 0,348 0,565 0,216 0,723 0,177
57,3% 118,3% 55,9% 18,0% 148,6% 16,3% 155,4%

Social component
Growth rate 0,669 0,805 0,595 0,722 0,765 0,958 0,611

8,7% 10,0% 13,0% 5,3% 24,4% 0,3% 39,8%
Component of the standard of living

Growth rate 0,369 0,361 0,350 0,366 0,341 0,260 0,391
26,0% 28,2% 47,5% 28,1% 42,8% 96,8% 15,2%

Economic component
Growth rate 0,134 0,283 0,337 0,264 0,211 0,083 0,177

107,9% 214,7% 98,8% 82,9% 162,4% 264,6% 108,8%
Education component

Growth rate 0,290 0,320 0,277 0,254 0,347 0,091 0,104
14,6% 38,7% 123,2% 59,8% 24,4% 144,1% -37,5%

HDI
Growth rate 0,312 0,360 0,364 0,394 0,324 0,257 0,231
Demographic 
component 38,9% 68,1% 63,1% 36,0% 77,7% 82,8% 40,0%
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Presented in this paper, the material suggests 
the following conclusions.

Identifying significant differences in the re-
gional development of the country and, in particu-
lar, the level and quality of human potential, sug-
gests the necessity to consider the wider aspects of 
social process in describing these phenomena in-
dices, as well as indicators of their dynamics. This 
allows with a greater degree of certainty to eval-
uate tendencies and regularities associated with 
deepening or a decrease of differences in regional 
development, which is an important condition for 
the justification of regional policy directions on 
alignment of living conditions in the regions.

An important condition for a reasonable and 
adequate assessment of the reality of regional de-
velopment is the ability to provide an objective 
statistical calculation procedures which charac-
terize its performance, preferably on the basis of 
official statistics. Improving the quality of the re-
sults of the comparative analysis of human devel-
opment in the regions is also associated with the 

elimination of the impact on its assessment of cer-
tain factors and subjective reasons, and in particu-
lar, the average age of the population has a signif-
icant impact on economic and social indicators of 
vital activity in the regions. 

In the context of the multiplicity, complex-
ity of human potential index expressed by suffi-
ciently broad set of its components and their rates 
of change, the differences and similarities of the 
regions of the country in its level, structure and 
trends of growth, can be installed and identi-
fied on the basis of multivariate statistical anal-
ysis, allowing to form homogeneous by the values 
of these characteristics groups of regions that to-
gether at the same time have profound differences.

In general, the proposed approach to the as-
sessment of human potential and the results 
based on it can be used to identify the most im-
portant areas of social-oriented policy providing 
accelerated development of human potential in 
various regions of the country.

The article was prepared with the support from the RFH project № 14-02-00437 «The risks of vital activity: assessment and 
analysis of regional allocations”. Research supervisor — Professor T.M. Tikhomirova.
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