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Abstract In accordance with Structural change theory by of structural changes by Fisher-Clark concerning the
Fischer-Clark and with the tendency to expand intangible measurement of inter-sectoral proportions in gross value
services sector and manufacturing industries in the inter-sectoral added (GVA), their comparison, juxtaposition and contrast, to
structure of the regional economy, this paper presents authors’ evaluate the trajectory rate of the changes in terms of increase
proposals to improve the method of structural and rank analysis  jn quality of industrial manufacturing, production of goods
in regional economic sustainability assessment. The classification gpg services, comparison of the results obtained for the
of the regions on the basis of specific calculations which applies a subjects of the Russian Federation, classification on the basis

differentiated approach to strategic planning and management ¢ 1ha effective ranking, the type and the level of sustainable
methods makes it possible to increase the achievability of social and economic development.

strategic objectives of regional development for the subjects of
the Russian Federation with different types of economic According to O.S. Sukharev, effective approach to the
structure. structural analysis of the national economy includes systemic

_ o _ calculation of the following indicators:
Keywords—industrialization, service, structural changes,

effective ranking, types of economic structure - Structural shift bulk is referred to as the difference in the
share of the structural indicator in the current and in the

I INTRODUCTION reference period [1];

- Structural shift index as the ratio of the structural shift

system in the Russian public sector is considered to be period of time, expressed as a percentage [2]; the UN
fact, Russian Federal Law No. 172-FZ does not give athe amount of the difference in the shares of growing sectors
unambiguous interpretation of the purpose and means of suin Production, employment and investments, at a certain
monitoring. The common practice nevertheless shows that tmoment of time and at the initial moment of time, to the
quantitative results of the strategic measures implementatictime [3, P.82];

We Delieve that it is equally important to analyze qualitative  _ stryctural shift rate is the ratio of the structural shift bulk
characteristics of structural changes in the social arg the time interval at which it occurs [1];

economic environment which ensure the minimum necessa

and sufficient levels of sustainability of these processes. - Structural dependency ratio (is also known as coefficient

) } of exports to imports) [4, P.31].
With regard to the above mentioned, we assess the role

the state in interaction with market institutions and ir ~When analyzing ranking of objects arranged in rating
managing the trajectory of regional development as well as iorqler, we observe some S|gn|f|cant drawbacks in refl_ectlon of
ab|||ty to use tools to update economic systems at meso- ara_ltln_g e\_/aluatlons re_sults, I_:Irstly,_when the nonl_lnearlty of the
micro levels. it is important to ensure that decision-making iidistribution of ranking objects is not taken into account.
managing of regional economy or regulating enterprisesSecondly, when objects, for instance, regions and their
economic activity accounts of service and digital economeconomic systems differ significantly among themselves by
trends on national and global levels as well as of priorities (the ranked indicator and occupy a certain place in the final
federal economic development by effective analytics. Thrating out of the total number of 85 subjects of the Russian
latter includes the models developed on the basis of the thecFederation but the degree of difference between them in
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particular between those occupying adjacent places is n - the share of Material Services Manufacturibgs and the

taken into account. share of intangible services Manufacturibgs in the GVA.
3) the method of effective ranking was developed by the
Il. MATERIALS AND METHODS(MODEL) authors and is protected by copyright certificate of Russian

i .. state registration of the computer program No. 20107619388

We conducted structural and ranking analysis in i"Cajculation of the effective objects ranking by the values of
particular order and applied such methods as: their parameter".

1) Statistical indicators of coordinationare calculated by Let us dwell on the main stages of the effective method of
comparing such sectors of the regional economy ¢fankingincluded in the structural and rank analysis of regional
agricultural D,), industrial D,), service D). The calculated €conomies and partly presented in previous publications of the
t indicators reflect the result of the ratio of the obtaibgéh ~ authors, for example, [7]:
the following optional situatons: - A line trend sector is identified in the developed database

of ranked objects. The sector is aligned in accordance with the
most uniformly varying values of the indicators included in

t,= Dy /Da (1) the applicable rating (with the maximum value of the
t;= Du/D; (2)  determination coefficier®?);
For the first time, a similar approach to structural analysi - 1he variation range is calculated:
was applied in [5]. In the course of the study, we determine R= Xpax = Xmin? @)
that the greater the values of the bagiandt; exceed the - The linear rank distribution is modeled:
value of 1, the more developed and sustainable the economy is _
considered to be. Therewith, its structural changes indicators LRD =Xy, +(i-D*h )

over a certain period are taken into account and such economy \yhere i = 1, ..., n - rank of the ranking object (subjects of the
is referred to as one with developed industrial and servicRussian Federation, countries of the world);
sectors.

h=R/ (n-1).

2) in order to identify and classify economic development . . . .
types based on structural analysis, the authors compiled a ~ we make an |som(_)rph|c mapping of the npn-l]near
matrix (Table 1). It provides a new classification of countrieStucture of values of the indicator selected for ranking in the
and regions in terms of the level of economic developmerﬁorreSpondmg structure of positive integers:

and the quality of structural changes occurring in dynamics. Y =kxr +a, (5)

TABLE 1. MATRIX OF TYPES OFECONOMIC SYSTEMS BY INTER- . . L.
SECTORAL PROPORTIONS whereY is the ranking indicator;

kis the linear coefficient;
Inter-sectoral Including: r -.rank Qf the region;
proportions Da> D, D, > Dp qyis the intercept term.
(stages of (agrarian | (industrial - when substitutingr with empirical values of the ranked
economic type) type) Don > D> indicator in the previous equation and resolving it with respect
development) Dt Don to the rankr, we obtain the following expression for its
determination:
) DT>. Dy L- INDUSTRIA ED L r=Int er[ y— ao] (6)
(industrial type) AG$¢§IIEAN L TYPE INDUSTRI | INDUSTRI = Integ 7k
AL TYPE AL TYPE . . .
Dy > Dy SERVICE SERVICE wherelnteger (argument) is a function that rounds i&rgument
(service type) AGRARIAN | INDUSTRIA to the nearest smaller integer value.
TYPE L TYPE _ . .
Including: - the formula Y =kxr +a, is transformed into the
formula to calculate the effective rartk where the parameters
Dw> | Dwu> of the line equation calculated from a linear interval substitute
Dwmu Dnu k andao )
HleYHL MT\ATLER - shifting the minimum rank to a value of 1 is an additional
DEVEL | SERVIC procedure for arranging efficient rank values for all ranking
OPED | ETYPE objects;
SERVIC
E TYPE - classification of the ranking objects to ensure the most
Source: compiled by the authors correct distribution and interpretation of the rating results.
This matrix allocates new sectors and industries identified . . .
in the structure of gross value added: The approba_tlon results obtained in the course _of strut_:tural
- the share of Extraction of Mineral Resour@s and ar!d rank analysis approved by.the authors, made it .p035|ble to
the share of Manufacturing Productidg,; in the GVA: reinterpret the state of economic systems of the subjects of the

- the share of Goods Manufacturing se@erin the GVA: Russian Federation in a new way. We took into qccount thg
structures and the structural changes that are taking place in
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the subjects, as well as the actual position in the aggregate |
rating of objects, results of its social, environmental and |[=.,
economic development as well as the uneven development and
disproportions in resource provision.

The application of this method as a new statistical A
methodology to analyze objects of any scale or the method of |
economic analysis at the micro-level opens wide prospects for .
its use. It also provides an alternative approach to assessment o, .

of territories (or enterprises) in order to determine their w o *
sustainability level, quality of management of the growth
process and the prospects for further development in
compliance with the strategic target.

Fig.2. Thet, andt; ratio according to the sectoral structure of the subjects
of the Russian Federation in 2015

Source: compiled by the authors using the data of the Federal State
Ill. RESULTS ANDDISCUSSION _Statistics Service "Sectoral structure of the subjects of the Russian Federation
We took the example of the Volgograd region as one of thig 2015"

most problematic from the point of view of the results of  The authors of the paper conducted an internal scaling of
economic development over the entire period of moderghe calculated values ¢fandt,to tp (Fig. 3) and obtained the

Russia. The Volgograd region lost the status of industriallyo|iowing characteristics of the types of regional economy on
developed territory and its strategic priority for futurethe pasis of its structure and compositional changes that
sustainability lies in the development of agricultural sectorgetermine the nature of sustainability of social and economic

Fig. 1 shows the result of thgandt, ratio over 2004-2015 geyelopment and the vector of future structural changes for the
period, according to the Federal State Statistics Servicgeady economy quality growth.

"Branch structure of the gross added value of the subjects of

the Russian Federation". ,
The structural shifts The structural shifts
The structural aretypical for the aretypical for
shifts are typical territories with territories with
= for territories developing economy economies of highly
with an agrarian of a weak / medium devel oped service-
Lo economy type developed service- industrial type
L industrial type
12 : transition — transition O
0<t, <1 sates 1<, <20 states t,>1in 20 and more
! O<ty< 1P 1<ty<2 4——Py>1in2timesor more
08

Yoz 100 150 200 2% a0 25 Y w50 Fig.3 An example of scaling and interpreting the values ahtl f in the

L, developed typology [6]
Fig.; Structural shift trajectory fr'om; to t, in the Volgograd region We defined the first type of economy as zero, it is typical
economic system over 2004-2015 period. for territories witht, and t; <1, this type of economy is

Th its of | and K vsi be divid referred to as agrarian, that is, economically under-developed.
e results of structural and rank analysis can be divideTgpie 2 shows the result of the distribution of the subjects of

into the following parts: the Russian Federation according this typology. Reported by
A. Distribution of Subjects of the Russian Federation is the Federal State Statistics Service in 2015, two regions of the
based on the Structural Analysis Results country had this type of economy: the Karachay-Cherkess

S Republic and the Tambov Region.
We calculated the coordination indicatagsand t, for all

the subjects of the Russian Federation, and the followin The second type of economy (A) is defined by the authors
graphic regional distribution was produced according to thas less-developed within which it is possible to point out:

level of economic development, taking into account the intel  _ gptyne Al is typical for territories in the structure of
sectoral d|v_|S|on of the gross added value of the regionigconomy of which there are valugs<1 andt,>1 (agrarian-
economy (Fig. 2). service fype):

- Subtype A2 is typical for economy structure which
includes values for its territories withity >1 and t; <1
(agrarian-industrial type);

The third type (B) is defined in the study as a steadily
developing economy for which an internal division into
subtypes is done through the following categories:

- subtype B1 is typical for territories with valugst, <20
and 1<t; <2 (service-industrial type with a priority
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development on the service sector in comparison with tF
production of goods);
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TABLE 2. Result of distribution of the subjects of the Russian Federation
by types of economic systems

- subtype B2 is typical for territories with the valuést, % D'ggk')?gggno?ftﬁze
<20 and 1<t; <2 (industrial-service type W'Fh priority | < Russian The list of subjects of the Russian Federation
development on the industrial production sector); S | Federation in
. . . . = 2015
According to our reckoning, marking the intervglandt, _
is not enough; expert analysis is needed assuming that|the ZSUIQJECFS of the carachav-Cherkess Reoubiic. the Tamb
complex task of allocating regions by selected types becomé&™ Fotoman | harachay-hericess Republic, fne Tamboviegion
automated. 6 subjects of thg the Orlov region, Chechen Republic, Nofth
Suich a large scale of valugsind, is due to the different | A1 | Rissan | Cssetaaana, e Renic of Ate. He
intensity of development and expansion of the industrial apt the Yamal-Nenets Autonomous District._the
service sectors of the regional economy. We made similar Khanty-Mansiysk Autonomous District, the
calculations for a number of highly economically developed Nenets Autonomous District, the Republic [of
western countries (such as Germany and Japan) that show the Sakha (Yakutia), the Komi Republic, the
growth rates of industrialization is more visible and more %ﬁ:ig:';a tﬁ';to"lgggﬁgyar'i'lft”?érr:t';'fy Pfrr]re“
significant in dynamics than the increase in the service levell Kemerovo Region, the Sakhalin Region" Tomlsk
Another example of scaling is possible, requiring not only 34 subjects of Eﬁg;&’;’si?et:g'oﬁggasaer?'oé‘égﬁgﬁ Fiﬁg“kl’:'kcu;‘;(
empirical confirmation but also theoretical justification. A2 tggdz?fﬁéin Region. the Tula Region, Chelyabinsk Regipn,
The fourth type (C) is defined by the authors as a highly :EZ Sﬂmrgeﬁ%ﬁg ttr:f Sj\%“;'(‘)% ‘)Fggg"’i‘é?{s:ﬁg’
developec_i economy, th_e d|Y|S|0n into subtypes C1 and C2 has Leningrad  Region, the  Republic f
the following interpretations: Bashkortostan, the Kaluga Region, the Astrakhan
. . . . Region, the Omsk Region, the Lipetsk Region,
- subtype C1 is typical for territories with valugst,<40 thig'\c,)glgog?ad n;fegior?g't%g S;rat(l)r\)/er\?egioigl )r?e
and 2<t;<4 (service-industrial type of the next level o Republic of Mordovia, Kursk Region, the
stability of social and economic development following type Republic of Mari El, Belgorod region
B); the Nizhny Novgorod Region, the Tyumen
. . o . Region (without Khanty-Mansiysk Autonomoys
- sector C2 is typical for territories with valug8<t, <40 District and Yamalo-Nenets ~ Autonomolis
and 1<t; <4 (industrial-service type of higher level of District), the Yaroslavl Region, the Republic pf
development and sustainability). Karella,_ Viadimir Reg|on, Smolensk' Regiop,
Republic of Buryatia, Ulyanovsk Region, Tver
The fifth type (D) is typical for territories with the most _ Region, Arkhangelsk Oblast without JSE,
intensive and sustainable economic development that ¢an 351:“%3;;;;” Eﬁgﬂ;‘g\?ﬁkggﬁﬁg"g‘;;g%‘%”é gAig:]“erggrg:;a
occur ;)n modgrln e(éoggmlc systen:js., the following divisign Region, Murmansk Region, Chuvash Republic,
Into subtypes D1 an IS proposed: Kurgan Region, Pskov Region, Rostov Regipn,
- subtype D1 is typical for territories in the structure of thHe gzgﬁ%"?egf'or;d?grggnséeReAglg?’T}érrﬁfgg,da{h;he
economy of which there are valukst, <60 and4<t;<6;; Voronezh Region, the Jewish Autonomois
. . o Region, the St | Territory, the Kamchatk
- sector D2 is typical for territories, in the structure of the T:rgrfonry etheavgggubfcm %rfy C?imea;n ¢ f}]ea
economy there are valudé<t, <60 and1<t;<6. Kabardino-Balkarian Republic
. e . . 1 subject of the
'_rhe calculauons_and cIaSS|f|cat|on was applied to theg, Russian The Sverdlovsk region
subjects of the Russian Federation (according to the structure Federation
of gross added value in 2015), the following results wefe 8 subjects of thd  Moscow, the Moscow Region, the lvanovo
obtained for the distribution of regional economies Ry -4 Russian Region, the Trans-Baikal Territory, the
structure and achieved level of economic development (Table Federation Novosibirsk Region, the Republic of Tyva, the
2). Distribution of RF subjects according to 2015 : Republic of Ingushetia, the Primorye Territory
1 subject of the St. Petersbur
Cc2 Russian ' 9
Federation,
1 subject of the :
D1 Russian city of Sevastopol
Federation,

In order to present a complex characteristic of the type of

economic system based on the basic inter-sectoral reldtions
andt, let us study the examples of the constituent entities of

the Russian Federation

included in the Southern Federal

District:
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1) the Kalmyk Republic hasagrarian-service (non-  development and includes economies classified as types D and
industrial) typeAl (t, = 0,15) with priority development of the C;
s@vice sector t; = 1,21). The development trend lies in
manufacturing and non-material services; there is a transitioB .
to type A2 or B1 with increasiny. el

2) the Astrakhan region hasdustrial (raw) type A2, {, =
4,1) with priority development of the service sectipi=0,98).
The development trend is defined as manufacturing and non- - Type IV is a group of agrarian economies classified as
material services; the transition to type B1 or B2 is observeype A1;
with increasingy.

- Type Il is a group of highly industrialized territories,
ng included in economies classified as type B;

- Type lll is a group of commodity economies classified as
type A2;

- Type V is a group of highly subsidized territories with
3) the Volgograd region is characterized mdustrial underdeveloped economies (zero type).

(technologically advanced) type A2t,(= 2,33) with - . .

domination of production of goods over production of services, 1 he example of the rank indicator of social and economic

(t, = 0,85). The development trend is defined as industriaﬂe"e'c’p_ment of the constituent entities of the Russian

production and non-material services development; there io lederation referred to as "Investments in fixed capital per

a H n H H
transition to type B1 or B2 with increasingt,. capita" was used to calculate the effective rank and multi-level

distribution of rating objects on the basis of 5 distinguished
4) the Rostov region haservice-industrial type B1 (t, =  types:

1,72), but the level of development of the service sector is not

high ( = 1,15). The development trend is concentrated on th

industrial production and non-material services; transition t

type B2 or C1 with increasing, t;is observed.

- 10 subjects of the Russian Federation of the 1st type are
istributed according to effective ranks from 1 to 17. This
indicates their high "homogeneity" in terms of investment
attractiveness (Fig. 4);

5) the Krasnodar area hasrvice-industrial type B1, (§ =
14,28), but the level of development of the service sector i
not high (§ = 0.51). The development trend is prioritized in| ™

the sector of intangible services production; transition to typ{ .
B2 or C1 with increasing is observed. s

40000

[ type of economic development (sectors D'and C)

6) the Republic of Adygea hasrvice-industrial type B1, 0o
(t, = 1,25) accompanied by a highly developed service sect ’
(ts = 1.39). The development trend is defined as: developme
of industrial production and non-material services; transitiof
to type B2 or C1 with increasing t

Aaceow
Sevastapsl

St Petersburg
Primorye Territory
Tyva Republic
Ivanova region

Novouibirsk region

]
a
e

7) the Republic of Crimea haservice-industrial type B1, , , . . . ] ,
(t, = 1.05), accompanied by a high level of development of th 1 s 7 19 n o om
s@gvice sector @ = 1.58). The development trend is
concentrated on development of industrial production and
non-material services; there is a transition to type B2 or C1
with increasing & The other subjects of the Russian Federation have been

8). the city of Sevastopol has the most develogaedce- similarly ranked and ranged for example:
industrial type D1, (f = 2,31 andgt= 4,52). The development . 33 subjects of the Russian Federation of type Il are
trend is defined as increasing industrial and intangible servicefistributed according to effective ranks from 1 to 84. The
production; transition to type D2 with increasing &  amplitude of effective rank which is 3 times greater than the

o 10
15 7

& The Republic of Ingushetin

Fig.4 Ranking of type | subjects of the Russian Federation

observed. number of ranged objects can be explained by high degree of
B. The distribution of Subjects of the Russian Federation is irregularity of the regional development;

based on indicators of social and economic development with - 34 subjects of the Russian Federation of type Il are

the use of effective rank method. distributed according to effective ranks from 1 to 874, the

é}legree irregularity of the regional development is more

Support of ranking correlation conclusions with the result i . . X .
bp g Sgnmcant, as is the social and economic state of the regions;

of structural analysis is an important condition to assess resuft
of effective ranking of the subjects of the Russian Federation. - 6 subjects of the Russian Federation of type IV are
Taking into account types distribution of regional economy indistributed according to effective ranks from 1 to 7. This is the
terms of the structural changes and their classificatiofhdicator of their similar investment attractiveness and
presented in Table 2, we developed a variant of classificatiogorrectness of the proposed approach to the multilevel
of subjects of the Russian Federation for the purpose @fistribution of rating objects and subsequent ranking of the
ranking: results obtained;

- Type | is a group of territories that occupy leading - 2 subjects of the Russian Federation of type V can be
positions in the field of economic, cultural, tourist, socialattributed to zero type.
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IV. CONCLUSION

Taking into consideration the fact that both conducte
structural evaluation and rank analysis have provided simil
interrelated results in respect to their contents and sequence,
we come to conclusions that ranking outcomes should reflect
features of the content and application according to the given]
correlation: [

1. Using traditional statistical indicators of coordination
and the rules of inter-sectoral correlation in the structure of
gross added value, the authors have justified the way of!
calculating and interpreting the results of this approach to the
structural analysis of the regional economy. The main result
the new approach was intersectoral relationships classification
of the economy. The findings and results of the structural
analysis of regional social and economic systems are certainly
useful for the purposes of strategic monitoring of regional
development, as well as for assessing the quality of state
strategic planning and implementing structural economigy
policies.

2. We developed an algorithm to calculate the effective
rank for determining the position of each region in theg)
aggregate rating. Besides, the algorithm can be used to analyze
the hierarchy and structural changes in the regional
economies, as well as a method to assess the degree of
stability / instability of its social and economic development
with respect to its unevenness or nonuniformity.

The correlation between the types of economies obtaindf!
through structural analysis and multilevel rating, presented by
the authors, makes it possible to increase accuracy and
interpretational quality of such information. The correlation(z;
provides the state with an effective methodological tool to
monitor the sustainability results of strategic management of
the social and economic development of Russian regions.
More than that, potential investors and any party interested in

Advances in Economics, Business and Management Research (AEBMR), volume 39

the information correctly reflecting the degree of economic
djevelopment and its stability, can resolve to the method to
Afssess strategic objectives and priorities of development.

References

O.S. Sukharev, “Structural problems of the Russian economy:
theoretical justification and practical solution§rukturnye problemy
ekonomiki Rossi: teoreticheskoe obosnovanie i prakticheskie
resheniya]. Moscow, Finance and Statistics Publ., 2010, 192 p.

O. Yu. Krasilnikov, “Structural shifts in the economy of modern Russia”
[Srukturnye sdvigi v ekonomike sovremennoi Rossii]. Saratov:
Publishing House "Scientific Book", 2000, 183 p.

0.S.Sukharev, and O.B. llyina, “Analysis of the dynamics of structural
changes in the regional economic system, such as a special economic
zone” [Analiz  dinamiki  strukturnykh  sdvigov  regional'noi
ekonomicheskoi sistemy tipa osoboi ekonomicheskoi zony]. Bulletin of
the SRSTU (NPI). Series: social and economic sciences [Vestnik
YuRGTU (NPI). Seriya: Sotsial'no-ekonomicheskie nauki], 2012, vol. 4,
pp. 79-100.

0O.S. Sukharev, “Structural analysis and structuralngba in the
Russian economy” [Strukturnyi analiz i strukturnye izmeneniya
ekonomiki Rossii]. Investments in Russia [Investitsii v Rossii], 2013,
vol. 1, pp. 29-35.

0.V. Inshakov, LV. Sharkevich, and A.V. Shevandridnalysis of
structural changes and prospects for the development of regional
economic systemgAnaliz strukturnykh izmenenii i perspektiv razvitiya
regional'nykh ekonomicheskikh sistem]. Bulletin of Volgograd State
University. Series 3: The Economy. Ecology [Vestnik Volgogradskogo
gosudarstvennogo universiteta. Seriya 3: Ekonomika. Ekologiya], 2006,
vol. 10, pp. 56-67.

N.E.Buletova, and E.V. Stepanova, “Structural diffeesof economies

of different developmental types: assessments and effective ranking on a
global basis,” International Journal of Applied Engineering Research,
2017, Vol. 12, no.22, pp. 12554-12563.

N.E.Buletova, and I.V.Sharkevich, “Rank analysis gfioaal social and
economic systems: improved approach” [Rangovyi analiz regional'nykh
sotsial'no-ekonomicheskikh sistem: usovershenstvovannyi podkhod].
Economic Analysis: Theory and Practice [Ekonomicheskii analiz:
teoriya i praktika], 2016, vol. 10 (457), pp. 17-27.

476





