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Abstract — The article touches upon the study results for form spatial databases and themed digital maps for economic
econamic activity factors in municipal districts of Volgograd activity in the geographic information system of ARCGIS; to

region. In frames of the conducted research a component model getermine spatial patterns of the economic activity conditions
of economic activity was created, a new system of economic at municipal level

activity indicators for municipal development was created, and
an ARCGIS-based evaluation approach for spatial variability Il. MATERIALS AND METHODS(MODEL)
and diversity of economic activity conditions in municipal . L
districts was suggested. The achieved methodological approaches | hereare several theoretical approaches to determination
can be used to create a complex information and analytical Of the concept of economic activity today: instrumental
system for managing the region’s economic activity that will ~(Statistical), social-psychological, economic and social,
enable to receive data on dynamics of the social and economic evolutionary and genetic [2], [3], [4], [5], [6]. In their
processes taking place in the region. understanding of economic activity the authors were using the
latter approach that enabled them to show complex and multi-
Keywords: municipal district, social and economic development,  factor nature of economic activity, differentiate its types and
economic activity, spatial approach, geographic information system  conditions, determine acceptable limits and optimal balance of
its components. Taking into account the mentioned above,
. INTRODUCTION economic activity is an intensity measure of the reproduction
The tpicality of studying the economic activity at process at a respective level characterized by presence of
. : . . .necessary conditions, resources status and cooperation of
mun|C|paI IeV(_aI is determined .by the Importance of the role i oduction factors, as well as the goal and purposes of social
plays in social and economic sustainable development &f,4 economic development. The need to differentiate

regions. Economic activity of market actors is the key factor iconomic activity into théypes of activitiess explained, in
integration of ecologic, social and economic components Qdarticular, by the fact that “high economic activity in the
the sustainable development, as well as their spatighdustrial production area can lead to ecologic catastrophe,
connection in the process of cooperation. Dynamics ofiecrease of reproduction of labor power quality, resources
economic activity determines the scale and intensiveness déterioration.” [7] Thus, we see the necessity to scientifically
the regional economic system transformation. Thus, search fexplain and maintain the balance of all types of economic
spatial patterns in development of poles, axes, corridors arattivity within the region and municipal districts aiming to
zones of economic activity enables to reach a new level @fvoid a unidirectional growth of one or several types of
evaluating conditions, resources and factors of sustainab&onomic activity against others. Thus, the area of economic
development, which can be characterized as developmed€tivity supposedly has a complex structure created by
without destroying the structure of a municipal economy§equent[ally interacting areas: technological, institutional,
devaluation of a human and free of any other destructivéiformational, industrial, consumer, etc.

social and economic processes [1]. Economic activity can be assessed at the level of an
The research goal of this work that determines itsndividual, households, social groups (institutions), municipal
objectives is execution of the system of economic activitphodies, as well as at the level of a region and state. This
indicators in the geographic information system (GlS)esearch work touches upon the regional level of economic
enabling to evaluate spatial aspects and economic activictivity. In the authors’ view, enterprises and institutions are
patterns on the territory of municipal districts of Volgogradthe key source of economic activity in the region.
region. Deterioration of conditions for their productive activity can
Further research stages allowed to tackle the followingead to hard consequences for municipal districts due to
objectives: to determine methodological instruments foflecrease of the economic activity level at regional enterprises
evaluating the economic activity of municipal districts; tomMay become a threat for the whole local community’s living
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conditions. That is the reason why the most popular approach Economic
to managing the region’s economic activity is through | Activity (EA) , B
capitalization, i.e. cost increase of the assets allocated on thegéga_rt”zat'ona': Ee_'a“"e share of p;OSpe_ro_“SIe”t?rP”sesl' '”;etrjests'
territory of municipal entities as the regional economic | g Y Orggxf;t:ﬂroer:’?n”Lri]e:ngg'é"#]:'rft'pszhf”““es'm”' per
instrument of influence on economic contacts at the macr _ - Amount of expenditures on ICT, ths. RUR per
regional, national and global levels [7]. Respectively, the | Informational organizatio. '
evaluation of economic activity in the present study was é;f“"ty « Number of employees using ICT per one
conducted according to the results of economic activity of| — " organizatiol with ICT base, people.
businesses and organizations with a status of legal identity and
located within the_mun|_0|_pal_ entities. _TaIkmg about other Spatial analysis of multidimensionality of economic
sources of economic activity in the region (households, smag(

r

bUSi had th t studied ori ctivity states in municipal districts forms the methodological
usinesses, shadow economy), they were not studied primarily,,ng of the current study. The suggested GIS-based spatial
because of the lack of available statistical data.

approach to the evaluation of economic activity in municipal

Scientific novelty of the obtained study results includes amlistricts of Volgograd region enables to visualize the state of
attempt to use — based on the evolutionary and genetic, as weflonomic activity of organizations at the municipal level and
as geographic and information approaches — a new system @jjectively assess its level for each of its components (labor,
economic activity (EA) indicators in municipal entities taking production, natural management, etc.) (Pic. 1) [12].

into account six types of economic activity: labor, production,  +o . i elate the six components of economic activity

environmental management, institutional, organizational an%easured in various ranges and scales, six relative honmetric

information. Respectively, each type of economic activity wag, joyas _ aggregatddindexes reflecting the approach degree
preliminarily described with quantity indicators considering St the respective type of economic activityt@the maximum
factor specifics and original statistical data characterizing thgymax and minimum 3" indexes — were calculated. Relative

peculiarities of social and economic development of municip PP I o : ;
entities and city districts of Volgograd region [8], [9], [10], thoslﬂ\é?r:]g?iirne; fggégitr:tl(lg;) nal activity were described with
[11]. '

Dynamics of economic activity indicators of municipal i Ami max_ ~mi
entities within the regional economic space proves the Ki=(Q - Q™IQ Q™) @)
processes of its concentration able to lead to creation of
economic security threats towards municipal development due

Relative Indexes (EA)

to the fact that not only a drop of economic activity leads to Ki = (Q™ - Q)/(@Q™-Q™) @)
decrease of the level of municipal development economic ) )
security, but also a growth of its inter-municipal In the process of further spatial GIS-based analysis the

disproportions. A high spatial inconstancy and inequality ofigures of normalized values of different types of economic
economic activity within municipal entities are able toactivity indexes throughout all municipal districts were
negatively influence the stabilization of inter-municipal €qually divided using the classification method of ‘equal
economic contacts providing sustainable development of thgtervals’ into five classes in the values range of 0 to 1 with an
regional social and economic system. interval of 0.2. This allowed to provide effective correlation of

_ . the classification results displayed on the GIS themed digital
The suggested methodological approach to describing thﬁaps.

model of municipal economic activity has allowed to form a ) ) ) ) ) o
new system of relative indexes and indicators characterizing( On their basis, the integral index of economic activity
the conditions, resources and factors of economic activity ifKea) in municipal districts as an average of all aggregated

municipal entities (Table 1). indexes of the economic activity component;) (was
cdculated.
TABLE |. MODEL OF FACTOR STRUCTUREORIGINAL AND RELATIVE To evaluate the spatial diversity of economic activity in
INDEXES OF ECONOMIC ACTIVITY(EA) IN MUNICIPAL ENTITIES municipal entities a set of statistical characteristics (average
Economic _ value x,,, standard deviatiors, asymmetry coefficient As,
Activity (EA) Relative Indexes (EA) excess coefficient Ex, variation coefficievik characterizing
Labor Activity | Labor capacity of organizations, number of the peculiarities of their geographic variation was used. [13]
EAA enployees for one enterprise.
Pro'd'uction :)r\g/;c;lrlljiT;ig{ manufactured products, ths. RUR per . RESULTS ANDDISCUSSION
éi;'vny . Volgmg of fixed investment, ths. RUR per
organlzat|0|.
« Volume of polluting emissions into the atmosphere, As a result of the conducted calculation of statistical
Natural tons per organizatio characteristics for the six economic activity components there

Management « Volume of water withdrawal from natural reservoirs, was discovered their essential spatial variabilityO(33) in

Activit ths. n® per organization. . . .
EAm ¢ . Cultir\)/atedgareas of main agricultural crops on farms 2.016 pfo"'”g existence of the f_actors_ .that drama.tl(.:a”y
of all categories, ths. ha per organizat d!ffe.rentl_ate the state pf economic activity of municipal
Institutional * Amount of loan debts of organizations, ths. RUR per districts in Volgograd region (Table 2).
Activity organizatiol.
EAns * Accounts receivable of organizations, ths. RUR per
organizatiol.
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TABLE II. MODELOFFACTORSTgXCTUREN'T'ALANDRELAT'VE Zhirnovsky, Yelansky, Mikhailovsky and Gorodishchensky
INDEXES OF ECONOMIC ACTIVITY( )IN MUNICIPAL ENTITIES municipal diStriCtS. (Flg 2)
IndexK; Xep c As Ex v
Ka 0.38 | 0.25 0.54 2.39 0.66
Kr 011 | 0.2 3.02 13.43 1.82
K 038 | 03 0.74 2.37 0.79
Kins 0.79 | 0.29 -1.58 418 0.37
Ko 0.39 | 0.21 0.34 3.44 0.54
Kine 0.24 | 0.23 1.81 5.95 0.96 J
municipal_vol2
Kia 0.35 | 0.22 0.67 3.59 0.63 BT 2006
[ oo-02
- [ o2t0a
.. . . . [ 041000
The themed digital maps created in GIS visualize the I o0
spatial pattern of the six economic activity types on the o100

territory of municipal entities in Volgograd region in 2016

(excluding the cities of Volgograd, Volzhsky and Kamyshin). Fig. 2. Index of production activityK) in municipal districts of Volgograd
region in 2016.

The aggregated index tabor activityK, reflects the level
of involvement of the economically active population into  Natural management activity of organization@&Ay) is
production processes by businesses and organizations dharacterized by the volume of polluting substances emissions
municipal districts; thus, the higher index values mean th&to the environment, the volume of water consumption from
higher level of labor activity (Fig. 1). The labor activity natural reservoirs, the cultivated areas for growing agricultural
conditions in municipal districts of Volgograd region arecrops in economic entities of all categories per organization.
characterized by cardinal spatial variability of its index valueThe state of natural management activity in Volgograd region
at the levelhigher than average throughout the regiong  in 2016 was characterized by significant spatial variability at
0,66; As = 0,54; Ex = 2,39), with obvious areas of relativelythe levellower than average throughout the region=(0,79;
high labor activity in Kotelnikovsky, Pallasovsky, As = 0,74; Ex = 2,37), with localization of high values of the
Kamyshinsky, Kotovsky, Yelansky, Mikhailovsky and natural management index in Olkhovsky, Frolovsky,
Frolovsky municipal districts that have managed to reach th8vetloyarsky and Nikolaevsky municipal districts. (Fig. 3)
highest employment indexes per organization (15-22 people)
in the region in 2016 (Table 2).

* municipal_vol2
EA_N_2016

p .- [ Jow-020
municipal_vol2
EA_A_2016 [ Joat-om
i 0,00- 0,20 041-080
3 ,00- 02 |
[ 021- 0,40 ' o5t 000
041- 0,60 [ LETRI)
I 061-0380
I o5s1-1.00

Fig. 3. Index of natural management activiff,{) in municipal districts of
Fig. 1. Index of labor activity K,) in municipal districts of Volgograd Volgograd region in 2016.
region in 2016

Institutional activityof organizations (Efs) is characterized

Production activityof organizations (Ef) is characterized not only by the existence, but also the fruitful functioning of

by production and fixed investment amounts per organizatiorthe whole group of interrelated institutions (formal laws and
The state of production activity on the territory of Volgogradinformal relations) supporting the mechanism of development
region in 2016 was characterized by significant spatiafor the whole system of sustainable development in municipal
variability at the levelsignificantly lower than average entities. Institutional activity is characterized by the legal
throughout the regionv(= 1,82; As = 3,02; Ex = 13,43), with discipline and business duty performance of organizations
localization of high industrial production and fixed investment(EA\ys). The area of institutional activity in Volgograd region
volumes only in Kotelnikovsky district. The values of thesein 2016 was characterized by significant spatial variability at
indexes are several times higher than similar indexes for oth#re levelmuch higheithan average throughout the region=(
municipal districts of Volgograd region. The separate group 09,37; As = -1,58; Ex = 4,18), i.e. it was predominantly
higher production activity includes llovlinsky, Kotovsky, positive throughout the region. The greatest level of loan debts

and accounts receivable of organizations in 2016 was reported
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in  Kotelnikovsky, Gorodishchensky, Frolovsky andthe region ¢ = 0,96; As = 1,81; Ex = 5,95). The most
Mikhailovsky municipal districts (Fig. 4). advantageous situation with the volume of investments into
ICT development and the number of active ICT users inside
organizations with the ICT base was reported in
Kotelnikovsky, Mikhailovsky, Zhirnovsky, Kotovsky and
Kamyshinsky municipal districts. (Fig. 6)

municipal_vol2
EA_INS_16
Il 0.00- 020
B 021-040
I 041-060
[ Jost-080

[ Jos1-1,00

municipal_vol2
EA_INF_16
_oo0-02
[ 021-040
[ 041060
I 061080
I ost-1.00

Fig. 4. Index of institutional activity Kins) in municipal districts of
Volgograd region in 2016.

. . . " Fig. 6. Index of informational activity i) in municipal districts of
Organizational activity(EAo) is characterized by the level of Volgograd region in 2016.

interaction coordination talking about the bodies of state

management, enterprises, regional organizations and the Assessment of the integral index of economic activity
effectiveness of their financial and economic activity ¢§EA  (K;,) in municipal districts of Volgograd region in 2016 was
The area of organizational activity in Volgograd region inconducted taking into account the evaluation results for the six
2016 was characterized by significant spatial variability at th@conomic activity components (Fig. 7). The state of economic
levellower than average throughout the regior=(0,54; As = activity for that year can be characterized as significantly
0,34; Ex = 3,44). The worst situation in the business activityariable at the levebwer than averagéhroughout the region
revenue of organizations and the amount of their own earnings = 0,63: As = 0,67 Ex = 3,59), with three spatially
to municipal budgets in 2016 was reported within the group odetermined areas in reference to the high level of economic
neighboring districts:  Kumylzhensky, Serafimovichsky, activity in the west of the region (Mikhailovsky municipal
Frolovsky, Olkhovsky, llovlinsky, Dubovsky and Bykovsky istrict), in Zavolzhie(Nikolaevsky municipal district), and in
(Fig. 5). the south of the region (Kalachyovsky and Kotelnikovsky
municipal districts).

oo

uuuuuuu
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[ Ton-0 =
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Fig. 7. Integral index of economic activityk{,) in municipal districts of
Fig. 5. Index of organizational activityKp) in municipal districts of  Volgograd region in 2016.
Volgograd region in 2016.

Finally, informational activity (EANg) is characterized by IV. CONCLUSION

involvement of businesses and organizations in municipal Spatial inequality of economic activity in municipal
districts into the regional informational space, which providegiities is a natural property of the regional social and
the effectiveness of inner and cross-municipal economigconomic system. However, it is extremely important for this
contacts. The area of informational activity of organizations iNhequality not to become the factor of economic stagnation
Volgograd region in 2016 was characterized by significanng strong depressive state of the municipal entities with
spatial variability at the levdbwer than average throughout |gwer economic activity caused by decline in population,
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migration of labor force and business activity to morel7]

developed municipal and city districts. The period of creation
of regional centers for economic attraction and growth
accompanied by the spatial concentration of economic activitPé

needs to be replaced with the stage of managed alignment o]f

the level of social and economic development of municipal
entities.

Execution of both the evolutionary and genetic and spatial
approaches to analysis and evaluation of the economic activitg]

conditions in municipal entities based on the geographic

informational

technologies in terms of the complex

information and analytical system of economic activity

management in the region is able to increase the quality and
effectiveness of the decisions made in the area of strategif

management of regional and municipal social and economic
development.
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