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Abstract. The goal is to develop a model for assessing sustainable development of the region,
depending on the state and changes in agricultural sector of Northern Kazakhstan. The article
notes that one of the relevant problems of the agro-industrial complex is progressive transfor-
mations, in which this industry is fundamental. A brief study of the dynamics of the main aver-
aged macroeconomic indicators for the northern regions of the republic over the past ten years is
presented. Particular attention is paid to the need for modeling based on establishing an identity
that reflects the influence of factors on the value of gross regional product (GRP) as the main in-
dicator of economic growth. Methods - the study is associated with the study of statistical data
and subsequent establishment of a linear correlation. The following results have been obtained:
respective conceptual and categorical apparatus has been supplemented, the use of which allows
building econometric systems; shows the existing methods for determining criteria in relation to
indicators characterizing sustainability and stability of economy; correlation-regression analysis
of the progressive movement of the GRP and factorial parameters was performed; significance of
multiple correlation coefficient and regression equation was checked; analytical characteristics
of multifactor relationships are considered and economic interpretation of the results is given.
Conclusions — implementation of the recommended measures will achieve this goal. The formu-
lated and supplemented author's proposals will provide further effective solution of the problems
of socio-economic management in practice. The specificity of the regional aspect of these issues
lies in the fact that implementation of projects and actions takes place within the boundaries of
the territories, which is a direct task of the public structures of the region, while it is important to
ensure rational use of the existing natural resource potential, taking into account promising op-
portunities that are the basis of economic component.

AHpaTtna. Makcambi — ConTtycTik KazakCTaHHbIH arpaprblK CeKTOpbIHAAFbl XXaFAan MeH e3repic-
Tepre GannaHbICTbl ©HIipAIH OPHLIKTbI AaMyblH OGafanay ywiH mogenb 3asipney. Makanaga
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arpoeHepkKacinTiK KeweHHiH e3eKTi MacenenepiHiH 6ipi - 6yn cana ipreni 6onbin TabbiNaTbiH
nporpeccuBTi Kanta Kypy 6onbin Tabbinagbl. COHFbI OH XbiNAarbl pecnybnukaHblH CONMTYCTIK
obnbicTapbl 60MbIHLIA HEri3ri opTallanaHfaH MakpO3KOHOMMKanbIK UHAMKaTopnapAblH AWHaAMW-
KacblHa KbICKalla 3epTTey YCbiHbIIFaH. DKOHOMMUKanNbIK ecyAiH b6acTbl uMHAMKaTOpbl peTiHae
Xannbl eHipnik eHiMHiH ()K©O) wamacbiHa dakTopnapablH acepiH KepceTeTiH COMKeCTIKTi
OGenriney HerisiHge Mopenbaey KaxeTTiniriHe epekwe Hasap ayaapbinfaH. 9dicmepi - 3epTrey
CTaTUCTUKaNbIK AepeKTepai 3epTTeyMeH XoHe KeMiHHEH CbI3bIKTbIK KOppensuvanbiK 6annaHbic
opHaTyMeH G6amnnaHbicTbl. Keneci Homuwxesiep anbliHAblI — TUICTI TYXblpbiMAamanbIK-KaTeropus-
nblK annapaT TOoNbIKTbIPbINAbl, OHbIH KONMAAHbLITYbl 3KOHOMETPUKanbIK Xyuhenepai Kypyfa
MYMKiHAIK OepeTiH HaTwkenep anbiHAbl; 3KOHOMMWKaHbIH TYPaKTbbifbl MEH TYPaKTbUIbIFbIH
cuMnaTTanTbiH KepceTKilTepre KaTbICTbl KpuTepuunepai aHblKTayAblH KongaHbICTafrbl apicTepi
kepceTinreH; XK©O-HiH yaemeni Ko3fanbiCbIHA XaHe (haKTopnbIK NapameTprepre KoppenauusanbIK—
perpeccusinblK Tanpay »acangbl; OipHewe Koppensums ko3adcpurumeHTi MeH perpeccus
TeHOeyiHiH MaHbI3AbIbIFLI Tekcepingi; ken akTopnbl 6GanWnaHbIiCTapAblH aHanUTUKanbIK
cvnaTTamManapbl KapacTbipbinigbl X9He HaTuXenepaiH 3KOHOMMUKanbIK TyciHAipmeci GepinreH.
KopmbiHObinap — yCbliHbISIFaH LlapanapAbl icke acbipy KepceTifireH MakcaTka KON >XeTKisyre
MyMKiHAIK G6epepi. TyXblpbiMaanfaH XoHe TONbLIKTbIPbIIFAaH aBTOPJbIK YCbIHbICTap ic Xy3iHAe
aneyMeTTiK-3KOHOMMUKanNbIK Gackapy macenenepiH ogaH api TuiMAai wewyani KamTamacbi3 etepi.
Ocbl MacenenepAiH eHipnik acnekTiCiHiH epeKweniri MbIHaga: xxobanap MeH ic-KMMblngapabl icke
acblpy aymakrap LleKapacbiHga Xypegi, Oyn eHipaiH memnekeTTiK KypblbiMOapbIHbIH Tikeneun
miHgeTi Gonbin Ta6binagbl, Oyn peTTe 3KOHOMUKanbIK Kypampgac O0enikTiH Herisi OGonbin
TabbInaTblH NepcnekTMBanblK MYMKiHAIKTepAi eckepe OTbIpbIN, Konga 6ap Taburn-pecypcrbik
aneyeTTi yTbiMAbl NanaanaHyabl KAMTamachi3 eTy MaHbI3Abl.

AHHoTauuA. Jenb — pa3paboTka mogenu Onsi OLeHKM YCTOMYMBOro pasBUTUSA perMoHa B 3aBU-
CMMOCTMN OT COCTOSIHUA U U3MEeHeHun B arpapHomM cektope CeBepHoro KasaxctaHa. B ctatbe oT-
Me4yaeTCA, YTO OOHOWM U3 aKTyanbHbIX MPOGNEeM arponpoMbILIIIEHHOrO KOMMNJeKca ABNATCSA Npo-
rpeccuBHblie Npeobpa3oBaHMA, B KOTOpPbIX AaHHasA oOTpacib SABMAETCA OCHOBoOMoOnarawLuen.
MNpepncraBneHo KpaTkoe uccrnepaoBaHWe AWHAMUKA OCHOBHbIX YCPeAHEHHbIX MaKpPO3KOHOMMYEeC-
KMX UHOUKATOPOB MO CEeBEePHbIM obnacTtaAm pecnybnuku 3a nocnegHue gecAatb net. Ocoboe BHuU-
MaHue yAeneHo Heo6xoAuUMOCTU MOAESIMPOBaHUSI HA OCHOBE YCTaHOBJIEHUsI TOXAECTBa, OoTpa-
Xatowero BnusHue ¢pakTopoB Ha BerIM4YMHy BanoBOro pervoHanbHoro npoaykrta (BPI1) kak rnas-
HOro MHAMKaToOpa 3KOHOMUYecKoro pocTta. Memods! — nccnegoBaHue CBA3aHO C U3yYeHUEM CTa-
TUCTUYECKMUX AaHHbIX U NMocreayrlwmM yCcTaHOBIIEHUEeM JIMHeMHOW KoppensiuuoHHon cBsa3u. lMo-
nyyeHbl crnepylowme pesysibmamabi — [ONOJIHEH COOTBETCTBYHOLWMUIN NOHATUNHO-KaTeropnanbHbIN
annapart, NpMMeHeHMe KOTOPOro MNo3BOSIIeT CTPOUTb IKOHOMETpUYeCKUe CUCTEeMbIl; NMoKa3aHbl
cyuiecTBylOLne MeToAbl onpeAeneHUA KpUTepueB NPUMEHUTENbLHO K MoKa3aTernsiM, XapakTepu-
3YHOLWWUM YCTOWYMBOCTb U CTAaOUIIbBHOCTb 3KOHOMMKM; BbINMONIHEH KOPPEensLuMOHHO-PerpecCcuoH-
HbIW aHanu3 noctynartenbHoro aAsmxeHusi BPIN u cdakTopHbIX NapamMeTpoB; ocyllecTBNeHa npo-
BepKa 3HaYMMOCTU MHOXECTBEHHOro koadpmumeHTa Koppensumm u ypaBHeHUs1 perpeccum; pac-
CMOTpPEeHbl aHanNUTU4YeCKne XapaKTepUCTUKM MHOrotakTOpHbIX CBA3eM U OaHa 3KOHOMUYeckKas
MHTepnpeTauus UMToroB. Bbieodbl — peanusauusa pekoMeHAyeMblX Mep MO3BONUT AOCTUYbL YKa-
3aHHoOM uenu. CcopmynupoBaHHbIE U AONONHEHHbIE aBTOPCKME NpeanoxeHUa obecnevart panb-
Herwee 3ddeKTMBHOe pelleHne NpobénemMm couuasrbHO-3KOHOMUYECKOro yrnpaBrieHUs Ha NpakKTu-
Ke. Cneundmka permoHanbHOro acrnekrta 3TMX BOMPOCOB 3aK/lo4yaeTcsa B TOM, YTO peanusauus
NPOEKTOB U AeNCTBUIN NPOUCXOAMUT B rpaHMLiax TePPUTOPUN, YTO sIBIIsieTCA NPAMOM 3afayen rocy-
AapCTBEHHbIX CTPYKTYpP pervoHa, npu 3Tom BaXHO o6ecneyeHue paumMoHanbHOro Ucnosib3oBaHus
MMeloLerocs NpupoaHO-pPecypcHOro noteHumasna c y4eTomM nepcnekTMBHbIX BO3MOXHOCTEH, siB-
NALWUXCA OCHOBOW 3KOHOMUYECKOMN COCTaBJIsAIOLLEN.

Key words: agro-industrial complex, sustainable regional development, gross regional product,
modeling, coefficient, regression, multifactor links, economic growth.

TyniHai ce3pep: arpoeHEpPKacCinTiK KeweH, aiMaKTblH TYpPaKTbl AaMybl, Xanmnbl aliMaKTbIK OHiMm,
Mopenbaey, koadduumneHT, perpeccus, ken cakTopnbl 6ainaHbiCTap, 3KOHOMUKanNbIK ecy.

KniouyeBble crnoBa: arponpoMbILLIeHHbIA KOMMJEKC, yCTOMYMBOE pa3BUTUE pernoHa, BarnoBoi pe-
rMoHanbHbIM NPOAYKT, MoAdenupoBaHue, Ko3addUUMEHT, perpeccusi, MHOrogakTopHblie CBS3M,
3KOHOMMUYECKUI POCT.
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Introduction. The agricultural sector is an
important socio-economic sphere in the North-
ern Kazakhstan, which includes the North Ka-
zakhstan, Paviodar, Akmola and Kostanay re-
gions. It is a system-forming branch in the mar-
ket economy of any country and the social life of
society. Its sustainable development stabilizes
the activities of other spheres, and also general-
ly determines the state and development of the
region's economy.

The statistical modeling that allows to as-
sess the impact of changes in AIC at the re-
gional level is paid a lot of attention in the sci-
entific literature.

Some researchers come to the con-
clusion that economic development, food
base and social welfare together form the ag-
ricultural sector and opportunities for potential
development [1]. Others believe that the agri-
cultural sector’'s development can be influ-
enced by various factors depending on the
location of the territory [2].

Several authors suppose that socio-eco-
nomically stable and developed rural areas
may become a food security base of any
country [3], while others consider agriculture
as a key industry that provides food security
of the country [4].

The attention of some papers is focused
on the importance of developing the «green»
economy for the agro-industrial complex [5]. It
is also considered that «green» aspects in
terms of «green» nanomaterials’ use for was-
tewater treatment [6]. In continuation of this
topic the main aspects of the «green» econo-
my with the next substantiation the reasons
for low innovation activity in the agricultural
sector among the economic entities have
been studied [7], and economic benefits from
the implementation of «green» economy
measures have been substantiated [8].

In turn, some scientists note that the
basic functionality of the AIC is influenced by
such global challenges as macroeconomic
shocks, exhaustion of the resource base of
the natural environment, etc. [9]. This position
has also proved under the consideration of
the unstable development of the agricultural
economy in a number of places on the planet
and call for active support from the state [10].

Material and methods of research. Sci-
entific literature comprises a number of vari-
ous approaches that compare the impact of
some factors on the rural territories.

Thus, some researchers estimate the in-
fluence of various factors on the dynamics of
economic growth in different countries [11].
Others conclude that it is important to take into
account various macroeconomic and social fac-

tors, along with political ones, in one multidi-
mensional model of economic growth [12].

There is also a scientific opinion about
importance of state support for small-scale
farming in AIC [13]. On the other hand, further
commencement of developing measures can
promote to the formation of a favorable inno-
vation environment by improving legal regula-
tion and clarifying measures for stimulating
innovation [14].

Some authors consider the model of the ef-
fect of participation in ecological public welfare
of people living in the rural areas and work out
internal mechanism aimed at the development
of market ecosystem of the region [15].

Several researchers use predictive econ-
ometric models to assess and analyze the
GRP indicators of the region and the popula-
tion, which make it possible for the relevant
stake holders to plan the managerial deci-
sions aimed at the effective development of
the region. The researchers selected expo-
nential smoothing models that provide fore-
casting based on the past values of the stud-
ied feature [16].

The authors agree with the above pre-
sented scientific positions and note that today
the analysis of the impact and modeling of
relationships between values reflecting the
agricultural development in the region as a
whole is becoming particularly relevant.

Results and their discussion. In the
study, the authors consider econometric mo-
dels that make it possible to plan of the regio-
nal socio-economic ecosystem’s sustainable
development based on the obtained results.

The main issue of the researchers is the
evaluation of the influence of independent fea-
tures (exogenous factors) on the dependent
indicator (endogenous factor) with the next sub-
stantiation of the relevant links and reserves
available in them. The implementation of these
reserves, along with the assessment of the in-
fluence of independent factors on dependent
components, will ensure the effective implemen-
tation of regional strategies aimed at providing
both the regional sustainable development and
the growth of the people’s quality of life.

Linear multivariate regression was cho-
sen for the modelling. In general, multifactorial
functions are of great practical importance,
since almost all indicators depend on many
factors. This is especially relevant for the agri-
culture, because the obtained dependencies
are used in the analysis and planning of pro-
duction. The main purpose of multiple regres-
sion is to build an appropriate model with a
large number of factors, followed by determin-
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ing the impact of each of them individually and
as a whole on the modeled indicator.

Modern agriculture in all regions of the
North Kazakhstan is a key sustainable devel-
opment factor, defining it as a complex inte-
grated sphere of activity, part of the socio-
economic system, in close cooperation with
interrelated industries, as well as influencing
the people’s reproduction and the envi-
ronment. The following main groups of indica-
tors are considered:

e general indicators of the region, deter-
mination of the share of agriculture;

e the actual indicators of agriculture, di-
vided into areas: crop production, animal hus-
bandry, services (including production);

e indicators of investment and innovation
activity of enterprises developing agriculture on
the basis of certain means and innovations;

e indicators of the social sphere that pro-
vide general conditions for the production of
goods, as well as the life of people (employment
level, wages, income and expenses, etc.);

e environmental indicators.

The authors proposed a study in which
an econometric model was constructed show-
ing the influence of these factors to the dy-
namics of GRP in the region.

To build the econometric model, the fol-
lowing factorial features were selected:

= y— cumulative gross regional product
in the Northern Kazakhstan, million tenge;

= X, —investments in fixed assets of ag-
riculture, million tenge;

= X, —number of agricultural employees,
people;

= X3 — labor productivity in agriculture,
thousand tenge;

= X4 — acreage of oilseeds, thousand
hectares;

= Xg— salaries of agricultural employees,
tenge.

To build a multiple regression model, data
on these indicators for 2017-2021 were used
(table).

Table — Cumulative gross regional product in the Northern Kazakhstan and factor values from
2017 to 2021

Cumulative | Investments in | Number of agri- | Labor produc- | Acreage of .
. . o . . Salaries of
gross regio- | fixed assets of | cultural employ- | tivity in agricul- oilseeds, .
. agricultural
Year nal product, agriculture, yees, thousand | ture, thousand thousand emplovees
million tenge | million tenge people tenge hectares ter?gey(x )’
) (x1) (x2) (x3) (Xa) °
2017 1721560,5 49 333,8 112,6 3339,2 384,8 88 909,5
2018 19319575 43 596,2 102,8 3810,3 4727 96 528,8
2019 21993119 66 617,6 98,7 4 476,5 478,9 114 067,3
2020 2 462 047,5 73 837,9 95,4 6176,4 488,9 132 001,5
2021 2 860 209,7 110 960,0 95,1 72175 502,0 152 981,5
Calculated coefflments 0.92 0.94 003 0.96 0.03
of correlation

Note: [17]

After performing the necessary calcu-
lations, we have the following outcomes:

- for all factor indicators, the values of the
pair correlation coefficients exceed 0,5, which
shows the presence of a high direct closeness

of the relationship between the exogenous
factors and the endogenous indicator;

- the regression equation describing the
dependence of the gross regional product of
the regions of Northern Kazakhstan has the
following form:

y =202 814,1 +1,0209+x; + 4,0612x, + 22,1617 x5 + 174,812x4 + 1,0941 X5 @)

The regression coefficients of the result-
ing function show that the increase in:

* investments in fixed assets of agricul-
ture (x,) by 1 million tenge increases GRP by
1,0209 million tenge;

* positive change of the number of agri-
cultural workers (x,) by 1 person increases the
value of GRP by 4,0612 million tenge;

* the growth of labor productivity in agri-
culture (x3) by 1 thousand tenge increases the
GRP value by 22,1617 million tenge;

* an increase in the acreage of oilseeds
(Xx4) by 1 thousand hectares increases the
GRP value by 174,812 million tenge;

* the increase in wages of employees
employed in agriculture (xs) by 1 tenge in-
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creases the value of the gross regional pro-
duct by 1,0941 million tenge.

These dependencies are explained by
the replacement of labor resources with capi-
tal, the use of more powerful machinery in
production and automation of production pro-
cesses in crop and livestock production, as
well as a growth of crops. The uptrend in the
production of oilseeds is associated with an
increase in purchase prices, which are more
than 2,2 times higher than the purchase pri-
ces for cereals.

Conclusions. The authors conclude that
in modern conditions the following measures
are to be implemented:

1. Assessment the forecast indicators on
a permanent basis, to develop and implement
new mechanisms and tools aimed at the
providing further sustainable economic deve-
lopment of the regions.

2. The multiple correlation coefficient R
calculated for the regions of Northern Ka-
zakhstan indicates that the resulting function
(1) generates a sufficiently strong influence of
the five factors selected by the authors on the
cumulative gross regional product of the re-
gions of Northern Kazakhstan. The total de-
termination of R” was 0,9561. Consequently,
the endogenous factor, the cumulative GRP of
the regions, 95,61% depends on the selected
exogenous factors and only 4,39% is ex-
plained by the influence of factors which were
not taken into account under the modeling.

3. The change in the GRP value of the
regions of Northern Kazakhstan is explained
by variation of x; by 9,78%; due to variation of
X, — by 6,07%; due to variation of x3 — by
44,19%; due to variation of x4 — by 23,71%;
due to variation of x5 — by 16,25%.

4. When developing territorial develop-
ment programs, the inclusion of the results
obtained is an important aspect, since they
have a reliable character. This, in turn, should
be a socio-economic catalyst and driver.
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