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Abstract. Grain farming is a historically basic and strategic sector of the agricultural sector of the
economy of Kazakhstan - the main producer of food products and the main source of livelihood of
the population, on the dynamic sustainable development of which the food security of the country
depends. The article analyzes grain sub-complex of Kazakhstan, investigates the problems of
production and consumption of grain products as a backbone segment of the agro-industrial
complex and the basis for solving food problem. The dynamics of the gross harvest of wheat in
the country as a whole is analyzed, including in Akmola region - the leader in the ranking of grain
yields. The tendencies of changes in the volumes of commercial grain production in the region
are revealed. Method of comparative assessment of the main economic indicators of grain indus-
try before and after the introduction of innovative technologies is proposed, recommendations on
the expediency of their implementation are given. Summarizing the above, we can come to the
following conclusion: the innovative development of grain industry can be the most effective in
systemic complex of directions, priorities and tasks. The innovation process in the country's
grain production has a number of positive aspects: carrying out work on reproduction of soil fer-
tility, preventing their degradation; the use of various cultivation techniques, incl. energy and re-
source saving technologies for production, storage and processing of grain; elaboration and de-
velopment of State innovation policy at the level of the entire AIC and grain cluster.

AHpatna. AcThbIiK WapyalwbinbiFbl — 6yn engiHd asbIK-TYJiK Kayinci3girih kKaMTamacbI3 eTy cepniHai
TypaKTbl AamybiHa 6anMnaHbICTbl TaMaK eHiMAepiHiH 6acTbl eHAiIpyLWici XaHe XanbIKTbIH TipLWinik
opeKeTiHiH Herisri ke3i - KasakcTaH 3KOHOMMUKACbIHbIH arpapnblK CEKTOPbIHbIH Tapuxu Gas3anblk
XXoHe cTpaTterusnblK canacbl. Makanaga KasakctaHHbIH acTbIK Killi KelleHiHe Tanpgay >acanblin,
arpoeHepkacinTik KeleHHiH XyWe Kypaylwbl cerMeHTi peTiHAe acTblK eHimaepiH eHAipy MeH
TYTbIHy npobnemanapbl X9He a3blK-TyNik npo6rnemMacbliH Wewy Herizgepi 3eptrenreH. Xannbl
pecnybnuka OoWbIHWA OuaanablH Xannbl TYCIMiHIH AWHaMMKacbl, OHbIH iWiHAoe AKmona
ob6nbICblHAA — acTbIK OHIMAINIri penTUHrinae Kewobacwbl TangaHfFaH. OHipae Tayapnbl acTbIK any
KenemaepiHiH e3repy ypaictepi aHbiKTanfaH. UHHOBaLMANbIK TEXHONOIrMANapAbl eHrisreHre geniH
XOHe oflaH KeWiHri acTblK canacblHbIH Heri3ri 3KOHOMUKanbIK KepceTKiwTepiHe canbiCTbipMarnbl
Oaranay agicTtemeci yCbIHbIIFaH, onapAbl eHrisyAiH opbIHAbUIbLIFbI Typalbl YCbiIHbIMAap 6epinreH.
Xorapblaa anTbinFaHAapAbl KOPbITbIHAbIIAW Kene, acTblK canacbiHbIH, MHHOBaUUASNbIK AaMybl
GarbITTapabiH, 6acbIMAbIKTap MeH MiHAeTTepAiH XyWenik KelweHiHAe HeFypnbiM Tuimai 6onybl
MYMKiH OereH KopbITbiHAbIFa kenyre OGonaabl. EnpgiH acTtbik eHaipiciHaeri MHHoOBauUMANbIK
npouecTiH OipkaTap OH XakTapbl Aa 6ap: TonbipaKTblH KyHaprbifbifblH KannbliHa KenTipy
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XOHiHAeri XXyMbIicTapAbl XYprisy, onapAablH TO3ybIHbIH anabiH any; ecipyaiH apTypni TacinaepiH,
OHbIH iWiHAe acTbIKTbl OHAIPYAIH, CaKTayAblH XX9He eHAeYAiH 3Heprusa XaHe pecypc yHemAaeyLli
TexHonorvanapbiH nampanaHy; 6apnbilk A©GK xoHe acTbiK KnacTtepi geHrevMiHge MeMneKeTTikK
MHHOBaLMANLIK casicaTTbl 93ipney XaHe AaMbITy.

AHHOTauuA. 3epHOBOE XO3ANCTBO — 3TO UCTOPMUUYECKN Ba3oBas U cTpaTerMyeckasa oTpacnb arpap-
HOro cekTopa 3koHoMuku KaszaxctaHa — rnmaBHOro npovsBoauTesnsi NPoAyKTOB NMUTaHUSA U OCHOB-
HOro UCTOYHMKA XU3HEOEeATEeNIbHOCTU HacefneHusi, OT AUHAMUYHOro YCTOMYUBOIrO pa3BUTUS KOTO-
poro 3aBUCUT obecrnevyeHue NpoaoBONILCTBEHHON 6e30MacHOCTU cTpaHbl. B cTatbe AaH aHanus
3epHoBoro nogkommnnekca KasaxcraHa, uccnegoBaHbl Npo6sieMbl NPOU3BOACTBA U NOTPeGneHus
3epHOBbLIX NPOAYKTOB KaK CUCTEMOOOpa3ylLllero cerMeHTa arpornpomMbIWIeHHOro KoMnnekca u
OCHOBbI pelleHUsi NpPOoAOBONILCTBEHHOM MNpobnembl. NpoaHanuM3upoBaHa AWHaMMKa BanoBOro
cb6opa nweHuLbl B LLerioM no pecnybnuke, B TOM 4Yucrie B AKMOJIMHCKOW obnacTtu — nuaepe B pen-
TUHre ypoXXamHOCTU 3epHOBbIX. BbisiBNeHbl TEHAEHUUN U3MEHEHUA 06bLEeMOB NMONyYeHUs ToBap-
Horo 3epHa B peruoHe. lNpepnoxeHa MeToguKa CPaBHUTENIbHOM OLEHKU OCHOBHbLIX 3KOHOMMU4eE-
CKMX nMoKasaTenem 3epHOBOW OTpacnv OO U nocrie BHeApPeHUss MHHOBAUMOHHbIX TeXHONOrnm, ga-
Hbl peKoMeHAauuu O LeriecoobpasHOCTU MUX BHeApeHusi. Pe3loMupysi BbillecKa3aHHOE, MOXHO
NPUATU K criegyowemMy BbIBOAY, 3aKfo4valolWeMcs B TOM, YTO MHHOBaALMOHHOE pa3BUTUE 3epPHO-
BOM OTpacnum MoXeT ObiTb Haubonee 3PPeKTUBHbIM B CUCTEMHOM KOMMJIEKCEe HamnpaBrieHun,
npuopuTeTOoB U 3aaay. MHHOBaALMOHHBLIN NpoLecc B 3epHOBOM NMPOU3BOACTBE CTPaHbl MMeeT pajg
NO3NTUBHbIX CTOPOH: NpoBeAeHUe paboT No BOCNPOM3BOACTBY NIIOAOPOAUSA MOYB, NpefoTBpa-
WweHne Ux gerpagaumm; MCnorb3oBaHWe pasfUyHbIX NPMEMOB BblpallMBaHUA, B T.4. 3HEPro- U pe-
cypcocb6eperaroLwmx TeXHONOrmm NpoM3BOACTBA, XpaHEHUA U NepepaboTKM 3epHa; pa3paboTka u
pa3BuUTHE FrOCyAapCTBEHHOW MHHOBAUWOHHOM NOMUTUKKU Ha ypoBHe Bcero AlNK u 3epHoBoro kna-
cTepa.

Key words: grain crops, sown area, grain production, yield, gross harvest, wheat, elasticity, inno-
vative technologies, prices, export.

Tywningi ce3gep: AdHAI fakbingap, eric anaHbl, acTbIK OHAIPICi, TyciMainik, Xxannbl XuHay, ouaamn,
cepnimainik, MTHHOBaUMANbIK TeXHONorusinap, 6aranap, aKcnopr.

KnioueBble crioBa: 3epHOBbIe KymnbTypbl, NOCEBHas NoLwanb, 3ePHOBOE NMPOU3BOACTBO, YPOXKaii-
HOCTb, BanoBbI1 c60p, NWeHNUa, 3MaCTUMHOCTb, MHHOBALMOHHbIE TEXHOSIOMMM, LieHbl, 3KCMOpT.

Introduction. Grain production is the
leading branch of agricultural production. The
gross collection of the grain determines the
food security of the country since it provides
the country with food, feeding, and seed grain,
and also makes a raw material base for the
development of many industries. Currently,
the gross collection of grain in the country is
fragile and depends on many factors, such as
zonal and weather conditions, technical and
technological features of grain production in
various farms, etc; and has not yet reached
the standard of 1000 tons per one resident of
the country [1].

At the present stage, when Kazakhstan
has entered a qualitatively new phase of eco-
nomic modernization, the issues of innovative
development of grain production, which, due
to its conservatism, is least susceptible to
technical and technological changes, come to
the fore. The growing demand for grain in the
world ensures the sustainability of the grain
sector, which is the basis for the state's food
security [2].

Market conditions determine the pro-
cesses of re-converting agricultural enterpris-
es, lead to the production of products that give
the highest profit during their sale. However,
competition and rapidly changing market con-
ditions equalize prices and profitability of
commodity producers, which ultimately leads
to an underutilization of the production poten-
tial of the agricultural sector, a decrease in the
volume and sustainability of production [3].

One of the key areas of the agro-
industrial complex is the cultivation of grain
crops. Every year the regions increase grain
production by expanding crop acreages and
increasing yields, which serves as a kind of
integrated efficiency indicator of using differ-
ent tillage technologies. At the same time, the
crops grown according to the minimum and
zero practice, as shown by empirical re-
search, are not inferior in yield to those culti-
vated on plowing [4].

In increasing yields and grain gross col-
lection, one of the most effective ways is to
create and accelerate the introduction of new
technologies into production. However, until
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recently, the question of the economic effi-
ciency of resource-saving methods of agricul-
tural production remained unexplored [5]. The
economic effect is determined by a compara-
tive analysis of costs, and the methods for
determining the influence of progressive tech-
nologies on the gross output growth are over-
looked, therefore, the proposed methodology
on the example of Akmola region, will find its
practical application.

Material and methods of research. At
the stage of econometric research, a regres-
sion analysis was carried out, an economic
interpretation of the calculation results was
made. The research showed that the main
factor influencing the gross collection is the
yield of grain crops. This is confirmed by the
value of the elasticity coefficient exceeding
one unit [6].

According to the statistical data under
study, the crop acreages had a weak effect on
the gross collection of grain crops. These re-
sults of the study confirm the need to increase
the yield of grain crops through the introduc-

tion of modern cultivation technologies and
the use of seed grains of quality varieties. The
results of the theoretical and economic analy-
sis showed that the main factors influencing
the gross collection of grain crops are the crop
acreage and yield.

Results and their discussion. In Ka-
zakhstan, for the 2015-2017 period, 11.5-15.1
million tons of wheat were produced, which
enables the country to be in third place in the
CIS after Russia and Ukraine. The average
yield of grain is 9.0 - 13 ¢ / ha. The growth in
grain production contributes to an increase in
its sales and an increase in the profitability of
the industry. On average, 2.8 - 7.0 million tons
of grain are shipped for export. Besides, about
1.3 - 2.2 million tons of flour are exported.
Spring wheat occupies over 3/4 of the grain
crops. It is sown mainly in the northern part of
the republic, and winter wheat is cultivated in
the south. When constructing an econometric
model of the gross collection of grain crops at
the information stage, official statistical data
were used (table 1).

Table 1- Database for the study of the gross collection of wheat, Akmola region

Years Crop acreage, ths.ha Crop yield 1 c/ha Gross collection, ths tons
2015 3 660.6 10.8 39534
2016 3855.9 11.1 4 280.0
2017 3719.4 10.9 4054.1
2018 3599.0 11.1 3994.9
2019 3621.2 9.2 3331.5

Source: http://stat.gov.kz [7]

Let us come up with effective features and
factors:

y — the effective feature: a gross collection
of grain and leguminous crops;

OVERALL RESULTS

x1 — the first factor: crop acreage of grain
and leguminous crops;

X, — the second factor: the yield of grain
and leguminous crops.

Regression statistics

Multiple R
R-square
Standard R-square
Standard error
Findings

Thus, the analysis of the grain production
showed the following results: an increase or
decrease in acreage for grain and leguminous
crops has a weak effect on the growth
(decrease) of the gross collection (the value of
the elasticity coefficient confirms this fact);
change in the yield of grain and leguminous
crops directly and significantly impact the

0.99
0.99
0.99
1.23

5.0

change in gross collection. The total crop
acreage for wheat is 11-13.0 million hectares.
The vyield of 9-13 ¢ / ha makes it possible to
obtain 11.2 - 16.6 million tons of wheat. Of
these, 7.4 -7.53 million tons are spent on do-
mestic consumption, and 3.0 - 8.2 million tons
are exported. The carry-over stocks are 1.0 -
3.0 million tons (figure 1).
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Figure 1- Gross collection over the years in the Akmola region for 2015-2019, thousand tons

Figure 1 shows that the gross collection
of wheat in the Akmola region taken into ac-
count the loss allowance in 2019 amounted to
3 293.6 thousand tons, which is lower than
the levels of 2017-2018 by 712.5 thousand
tons and 701.2 thousand tons, respectively
[8,9].

In recent years, instead of traditional in-
tensive cultivation technologies, resource-
saving methods of minimum and zero tillage
have been increasingly introduced interna-
tionally. In many regions of our country, these

methods are already being effectively applied,
while in other regions, there is an increasing
interest in them [10].

The calculation of the gross production of
wheat in the Akmola region was carried out
based on data on vyield, crop acreage, and
sales prices for the corresponding year in the
period from 2015 to 2019. A deflator was used
to ensure the comparability of the cost data
over time. Calculations of gross production for
the period from 2015 to 2019 taking into ac-
count the deflator are given in table 2.

Table 2- Calculation of gross output in wheat production, taking into account the deflator, years

Indicator 2015 2016 2017 2018 2019
Price, tenge/c 3560 3 869 3854 4 467 5910
Crop yield, c/hectare 10.8 11.1 10,9 11,1 9.2
Crop acreage, ths. hectares 3 660.6 3855,9 37194 35990 3621.2
Gross output, ths. tenge 137864.6 | 164881.3 | 154395.1 | 178 448.6 | 194 652.4
Source: http://stat.gov.kz [IK.7]

The introduction of new technology is
gquantitatively expressed in a change in crop
yield. Therefore, the change assessment of
yield on the volume of gross output gives a
completely objective picture of the impact of
the new technology introduced on the level of
the studied indicator (gross output).

Table 3 shows the calculations of the
weighted average price and gross output in
wheat production before and after the intro-
duction of progressive technology in the peri-

Table 3 - Weighted average yield, price, gross output

od from 2015 to 2019.

Indicator

Before the introduction
of new technology

After the introduction
of new technology

Weighted average yield, c/ha 10.4 10.9
Weighted average price, tenge/c 3761.0 4 743.7
Gross output, tenge/ha 391144 51 706.3

Source: calculations based on the previous table
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To calculate the impact of new technolo-
gy on the gross output of the industry, it is al-
SO hecessary to conduct a factor analysis us-
ing the index method.

To analyze, we will use the following for-
mula 1, 2:

GPO = Po XYO (1)
GP1: Pl XYl (2)

Where GPqy and GP; is the gross product,
respectively, before and after the new tech-
nology introduction, tenge/ha, Py and P, is the
price of the product, respectively, before and
after the introduction, tenge/c, Yo and Y. is
the wheat yield, respectively, before and after
the introduction of new technology, ¢ / ha,
formula 3.

AGPerlePO XYl' PO XYO:P0 xAY (3)

Then, the value will represent the in-
crease in production due to changes in yield
from the introduction of new technology;

value A GP y= Pl X Yl' Po X Y]_: AP x Yl
is the increase in production due to price
changes [11].

The increase in output due to changes in
yield from the introduction of new technology
amounted to: 3 761.0 x (0.5) = 1 880.5
tenge/ha;

The increase in output due to price
changesis 4 743.7 x 10.9 - 3761.0 x 10.9 =
51 706.3 —40994.9 = 10 711.4 tenge/ha

At the same time, the total increase in
gross production is equal to:

GP,=1880.5 +10 220 = 12 591.9 tenge/ha

The growth rate of gross output in wheat
production due to changes in yield from the
introduction of new technology is (1 880.5 /
39 114.4) x 100% = 4.8%

Next, let us calculate the total increase of
gross output in wheat production per one farm
from the introduction of new technology ac-
cording to the formula 4:

A GP entire cur.year = A GP yieldx S 4

Where AGPentire cur.year is the increase
in gross output when using new technology
for the enterprise as a whole, tenge (tugrik);
AGPyield is the increase in gross production
per hectare from the use of new technology,
tenge/ha; S - total crop acreage for wheat, ha.

Overall, the increase in gross output
due to the introduction of new technology for
farms amounted to:

2015 - Gl:)entire current year (1.880X3 660-6)
68 819.3 ths. tenge
2016 - Gl:)entire current year (1.880X3 855-9)
72 490.9 ths. tenge
2017 - GPentre current year (1.880%3 719.4)
69 924.8 ths. tenge

2018 - GPentire current year (1.880’<3 599-0) =
67 661.2 ths. tenge
2019 - G‘Pentire current year (1-880’(3 621-2) =
68 078.5 ths. tenge

Conclusion

1. High volatility of grain production, the
predominance of monoculture - wheat, weak
diversification of crop acreage, low grain yield.

2. With the need to increase the gross
collection, progressive technologies are being
introduced, which leads to the need to devel-
op a methodology for determining the eco-
nomic effect for making management deci-
sions.

3. Therefore, the assessment of the influ-
ence of factors on the gross collection makes
it possible to quickly assess the current
trends, and carry out a comparative analysis
of the industry with the regions, other types of
economic activity in the region.

4. The research results can be used in
the development of agricultural policy, devel-
opment strategies at the regional and sectoral
levels, which will help to make decisions
about the need to introduce advanced tech-
nologies to increase the gross collection.
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