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Abstract. Objective of the study is to analyze the economic indicators of oilseed production, including
rapeseed, evaluate their trends, and identify factors affecting changes in yield, cost price, and profit-
ability. Methods — economic-statistical, index, and dynamic analysis to determine sown areas and gross
harvest of oilseeds for 2015-2025, quantitative identification of patterns in key parameter changes. Re-
sults — indicate the intensification of rapeseed cultivation and its increasing importance in agriculture.
Conclusions — economic indicators of the oilseed sector in Kazakhstan as a whole are characterized by
positive dynamics. Particularly steady growth was noted in rapeseed cultivation, indicating an increase
in its production and economic potential. To increase the efficiency of oilseed plant cultivation, it is
necessary to introduce modern agrotechnologies, use high-yielding varieties, and improve state sup-
port measures. The results provided a basis for developing recommendations to improve the effective-
ness of oilseed crop agricultural production and ensure sustainable development of the sector under
changing market conditions. Oil crops remain the foundation of financial stability for many agricultural
enterprises. They ensure the country’s food security in the vegetable oil segment and support livestock
farming with a feed base. Cultivation and processing technologies are constantly being improved, al-
lowing the republic to remain one of the key players in the global food market. Implementation of target-
ed measures will contribute to increasing the production of oilseeds, creating new jobs, stabilizing the
social situation in rural regions, and strengthening the positions of domestic goods in the international
foreign economic arena.

AHpaTtna.3epTTeyaiHmMakcamsi—MannblAaKblAapabl, OHbIHiWiIHAe pancTbleHAIpyAiH3KOHOMUKaNbIK
KepceTKiluTepiH Tangay, onapablH TeHOeHUusinapblH Gafanay, coHpamn-aK eHiMAiInikTiH, e3iHAik
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KYHHbIH X3He peHTabenbAinikTiH e3repyiHe acep eTeTiH akTopnapabl ankblHaay. 9dicmepi
— 2015-2025 x0k. Maunbl JakbingapAblH eric ankantapbl MeH Xannbl TYCiMiH aHbIKTay, Herisri
napameTpnepaiH e3repy 3aHAbUIbIKTapblH CaHAbIK MAeHTUdUKauusnay ywiH 3KOHOMMKanbIK-
cTaTUCTUKanbIK, MHAEKCTIK XXoHe AMHaAMUKanbIK Tanaay agictepi konaaHbinabl. Homusesepi panc
ecipyAiH KapKblHAATbIIFaHbIH, OHbIH ayblSl WapyawbibIFbIHAAFbI MaHbI3AbUIbIFbIHbIH apPTKaHbIH
anrakrangbl. KopbimbiHOblI — KasakcTaHAarbl 9KOHOMMKaHbIH, Mainbl AaKbiNgap CeKTOPbIHbIH
3KOHOMMKanbIK MHAUKaTOpapbl TyTacTan anfaHga oH AMHaAMUKaMeH cunartranagbl. 9cipece panc
ecipyae TypakThbl eciMm 6ankanabl, 6y/ OHbIH ©HAIPICTiK X)KoHe 3KOHOMMUKAnbIK arfieyeTiHiH apTKaHbIH
KepceTeai. Mannbl Aakbingapabl ecipy TMiMAINIriH apTTbIpy YLWiH 3aMaHayuy arpoTexHonorusnapabl
€Hri3y, XXoFapbl eHiMAI cypbINnTapAbl NanganaHy XoaHe MeMJIeKeTTiK Kongay wapanapblH XeTingipy
KaxeT. HoTuxkenep mamnnbl ericTikTepAiH arpoeHAipic HaTWXKeniniriH XkakcapTy XoHe HapbIKTbIK
KOHBIOHKTYPaHbIH ©3repyi XafaaublHAa canaHblH OPHbIKTbI AaMyblH KamMTaMachbI3 €Ty 6oMbiHLIA
YCbIHbICTap o3iprneyre Heria 6onabl. Mannbl arpopakbinpgap KenTereH aybilapyawbibik
KacinopbIHAAPbIHbIH KapXblbIK TYPaKTbUIbIFbIHBIH ipretacbl 6onbin kana 6epegi. Onap ecimpaik
Mannapbl cermeHTiHAe engiH a3bIK-TYJiK KayincisgiriH kamTamacbI3 eTefi, Man wwapyawbiibiFbIH
a3bIKTblK 6a3aMeH Konganabl. ©cipy XaHe KanTa eHAey TexXHonorusinapbl y3aikcis xeTtingipinyae,
Oyn pecnyb6nukara anemaik a3blK-TyNiK HapbIFbIHAAFbI HETi3ri oMbIHWbINApPAbIH 6ipi 6onbIn Kanyra
MYMKiHAiK 6epepi. MakcaTTbl wapanapAbl Xy3ere acbipy Mansbl TYKbIM OHIMAEPiIH WbiFapyabl
apTTbIpyfa, XaHa XYMbIC OpPbIHAAPbIH Kypyfa, aybinablK OHipnepaeri aneyMeTTiK araanabl
TypaKTaHAbIpyFa XoHe XanblkapalnblK CbIPTKbl 9KOHOMMUKariblK apeHaga oTaHAbIK TayapnapabiH
no3vuuanapbiH HbIFaUTyFa biKnan eTeai.

AHHoTauua. Lenbio nccnenoBaHus sIBRsieTCA aHanmn3 3KOHOMUYECKUX NoKa3aTenen Npou3BoAcCTBa
MacnuyHbIX KyJnbTyp, B TOM YMCIie panca, oueHKa UX TeHAeHUUN, a TakKe BbiiBNeHue ¢akTopos,
BIMSAIOWMX HA U3MEHEHMEe YPOXalHOCTU, ce6ecCTOMMOCTU U peHTabenbHoCcTU. Memodsb! — 3KOHO-
MMKO-CTaTUCTUYECKOTO, MHAEKCHOr0 M AWHAMUYECKOro aHanusa Ans onpeaeneHusi noceBHbIX
nrowangen n BanoBoro cbopa mMacnuuHbix 3a 2015-2025 rr., konu4yecTBeHHaA uaeHTUdUKaUus
3aKOHOMEPHOCTEN W3MEHEHUs1 OCHOBHbIX MapamMeTpoB. Pe3ysibmambl CBUAETENbCTBYIOT 00
MHTEeHcudMKaumm Bo3aernbIBaHUA parca, BO3pacTaHUM €ro 3Ha4YMMOCTU B CEJNIbCKOM XO3fINCTBE.
Bbi800bI — 3KOHOMUYECKME UHAUKATOPbI MaclIM4HOro ceKkTopa akoHOMUKM B KasaxcTtaHe B Lenom
XapaKTepu3yrTCcs NONOXUTeNIbHOW AMHaMUKON. OCOBEHHO YyCTOMYUBDLIN POCT OTMEYEH Npu Bblpa-
LWKMBaHUM parnca, YTo CBMAETENbLCTBYET 00 yBeNM4YeHUM ero Nnpon3BoACTBEHHOIO U 3IKOHOMUYECKO-
ro noreHumana. ins noBbiweHUs 3chheKTMBHOCTU KyNLTUBMPOBaHUSA MaciMyHbIX pacTeHUN Heob-
XOAMMO BHeApeHMe COBPEMEHHbIX arpoTEXHONOIMUIM, UCNONb30BaHME BbICOKOYPOXKalHbIX COPTOB U
COBepLUEHCTBOBaHWE Mep rocyaapcTBEHHOW noaaepXku. Pesynbrartbl AanyM ocHoBaHue pa3pabo-
TaTb PEKOMEeHAALMM NO yIy4LleHUIO pe3ynLTaTUBHOCTU arponpon3BOACTBa MaciM4YHbIX NOCEBOB U
obecneyeHNo yCTOMYMBOroO pa3BUTUS OTPACIIM B YCITIOBUAX U3MEHEHUA PbIHOYHOW KOHBIOHKTYPbI.
MacnuyHble arpokynbTypbl ocTaloTcs hyHAaMEeHTOM (PUHAHCOBOM CTaOMITBHOCTUM MHOIMUX Cellb-
xo3npegnpuaTuin. OHM obecnevynBalOT NPOAOBOSILCTBEHHYIO 6€30MacHOCTb CTpaHbl B CerMeHTe
pacTuTenbHbIX Macersn, NoaAepPXKUBatoT XXKUBOTHOBOACTBO KOpMOBOW 6a3oi. TexHonornn Bo3aenbl-
BaHUA U nNepepaboTKM NMOCTOAHHO COBEPLUEHCTBYHOTCH, YTO MO3BOJISIET pecnybnuke octaBaTbCs
OAHUM U3 KITHOYEBbIX UFPOKOB Ha MUPOBOM pbiHKE NpoaoBonbCTBUA. OcyliecTBneHne ueneHan-
paBneHHbIX Mep OyayT coAencTBOBaThb HapalwMBaHUIO BbilyCcka MacroceMeHHOW npoayKLumm, co3-
AaHuIo HOBbIX paboynx MecT, cTabunusaumm coumanbHOM CUTyaLMn B CeNIbCKUMX perMoHax v ycu-
JIeHUI0 NMO3MLMI OTEYECTBEHHbIX TOBAapPOB Ha MeXAyHapOAHOMW BHELLHE3IKOHOMUYECKOM apeHe.

Keywords: agriculture, oilseeds, rapeseed, yield, gross production, cost, profitability, renewable
energy, highly efficient technologies.
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TEeXHONOoruu.
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Introduction

Oilseed crops play a critical role in ensur-
ing food security, promoting agricultural devel-
opment, and enhancing export potential. In Ka-
zakhstan, the cultivation of oilseeds, particularly
rapeseed, has gained increasing importance due
to favorable agro-climatic conditions, rising glob-
al demand for vegetable oils, and the strategic
objective of diversifying crop production. These
crops serve not only as sources of edible oils but
also as raw materials for animal feed and various
industrial applications. Rapeseed, in particular, is
well adapted to the arid and semi-arid conditions
characteristic of many regions of Kazakhstan.
While rapeseed is widely recognized for its
high oil content and export potential, rapeseed
is valued for its drought tolerance and suitability
for low-input agricultural systems.

In recent years, Kazakhstan has undertaken
significant measures to expand the cultivated area
of oilseed crops and improve their productivity.
However, the economic efficiency of oilseed pro-
duction remains uneven, influenced by factors
such as yield variability, production costs, market
price fluctuations, and technological limitations.
Consequently, a comprehensive assessment of
key economic indicators, including total produc-
tion, production costs, profitability, and income
levels is essential to evaluate the sustainability
and competitiveness of the sector.

Oilseed crops, including rapeseed, are critical
to Kazakhstan’s agricultural sector due to their
contribution to food security, agro-industrial de-
velopment, and export potential. Recent studies
have highlighted several challenges affecting the
economic efficiency of these crops, including
yield variability, high production costs, and lim-
ited access to modern technologies. This study
employs the index method to analyze changes
in production efficiency and to identify the main
factors affecting economic outcomes in oilseed
cultivation. By examining trends in productivity,
total output, and profitability, the research aims to
provide insights into the development prospects
of the oilseed sector in Kazakhstan and to sup-
port strategies for enhancing its overall economic
performance.

Oilseed production has received increasing at-
tention in recent years because of its role in sup-
porting sustainable agricultural development and
improving the economic resilience of farming
systems. Several studies have shown that oilseed
crops contribute to crop diversification, improve

land-use efficiency, and provide stable income
opportunities for agricultural producers. In par-
ticular, rapeseed has become one of the most
economically important oilseed crops owing to
its high oil content, wide range of industrial ap-
plications, and growing demand in international
markets. At the same time, the profitability of oil-
seed production depends not only on market con-
ditions but also on improvements in production
technologies, efficient resource management, and
the adoption of high-yielding cultivars.

Recent studies indicate that improving the eco-
nomic efficiency of oilseed production requires
the adoption of modern cultivation technologies,
efficient resource management, and sustainable
agricultural practices. Increasing crop produc-
tivity while optimizing production costs is con-
sidered one of the key factors for enhancing the
competitiveness and profitability of the oilseed
sector. Furthermore, the application of innova-
tive farming approaches contributes to long-term
production stability and supports the sustainable
development of agricultural systems.

Literature review

In Kazakhstan, the development of oilseed
production is being actively driven by high de-
mand and strong government support. The effec-
tive implementation of breeding programs en-
hances yield and quality, thereby increasing the
competitiveness of the sector [1]. Currently, the
research shows that the selling price of flax has
been steadily increasing, thereby contributing to
improved enterprise profitability. To fully assess
the efficiency of the company’s operations, it is
necessary to analyze the structure of reserves for
increasing production and the revenue generated
from flax sales [2].

Oilseed cakes are a promising source of valu-
able nutrients and bioactive compounds. Green
technologies and further research can help over-
come processing challenges and unlock their full
potential [3]. The study demonstrated that the in-
dustry is actively adopting circular economy prin-
ciples by transforming oilseed cakes, traditionally
used as animal feed or fertilizer, into high-value
ingredients for the food and pharmaceutical in-
dustries [4].

The steady growth in global demand for oil-
seed crops has increased the need for the devel-
opment of high-yielding and resilient varieties.
Researchers emphasize that the future of oilseed
production is closely linked to genetic improve-
ment, plant breeding, and the adoption of inno-
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vative agricultural technologies [5]. In particular,
the study demonstrated that the growing demand
for biofuels produced from oilseed crops in Eu-
ropean countries has increased the economic
attractiveness of these crops and strengthened
their strategic importance in the agricultural
sector [6].

The importance of oilseed crops in ensuring
global food security has been widely recognized.
The growing global demand for vegetable oils
has enhanced the economic value of oilseed crops
and has necessitated the development and imple-
mentation of advanced breeding strategies and
innovative technological solutions [7]. Oilseed
rape yields are higher in landscapes with a great-
er proportion of sunflower cultivation, which is
associated with increased bee abundance during
the growing season. The study also found that
landscapes with a higher share of organic farming
support lower pest populations, thereby contrib-
uting to improved crop productivity [8].

The economic efficiency of small-scale sun-
flower farming depends mainly on crop produc-
tivity, production costs, and efficient agricultural
practices. Improved resource management and
modern technologies can increase profitability
and strengthen the sustainability of oilseed pro-
duction [9]. The study of the oil processing in-
dustry in the Kostanay region demonstrated that
strengthening the link between oilseed production
and processing significantly increases value add-
ed. The study concluded that exporting oilseeds
solely as raw materials does not allow the region
to fully realize its income-generating potential
[10]. Increasing farm size in rapeseed production
improves production efficiency. Larger farms
benefit from lower production costs and higher
profitability due to economies of scale [11].

Materials and methods

A systematic approach and methods of eco-
nomic and statistical analysis were applied to
investigate the economic indicators of oilseed
crop production in Kazakhstan, as oilseed pro-
duction represents a complex agricultural and
economic system, the efficiency of which is de-
termined by a combination of production, techno-
logical, and economic factors. Changes in oilseed
production volumes depend on the dynamics of
sown areas, crop yields, and the efficiency of
utilizing production potential.

Within the framework of this study, the main
indicators of oilseed crop production were ana-
lyzed based on official statistical data from the

Bureau of National Statistics of the Agency for
Strategic Planning and Reforms of the Republic
of Kazakhstan for the period 2015-2025. The
analysis covered such indicators as sown area,
crop yield, and gross harvest of rapeseed, which
enabled the assessment of production develop-
ment trends and economic performance.

The study employed systematic analysis of
statistical data, comparative analysis, and dy-
namic analysis methods to identify changes in
the main production indicators of oilseed crops
during the study period. The index method was
used to determine the influence of individual fac-
tors on changes in gross harvest, allowing the
assessment of the contribution of sown area and
crop yield to overall production volumes.

The application of these methods made it
possible to identify the main trends in the devel-
opment of oilseed crop production in Kazakh-
stan, determine the factors affecting changes in
economic indicators, and develop recommenda-
tions aimed at improving the efficiency and
sustainable development of the industry.

Results

The economic efficiency of oilseed produc-
tion. The authors found that the profitability of
oilseed crops largely depends on the level of pro-
duction costs and market prices of the products.
They emphasized the importance of improving
government support measures and market pricing
mechanisms to increase farmers’ income and en-
hance the economic sustainability of oilseed pro-
duction [12].

Intercropping pulse crops with oilseed crops
is a promising strategy for increasing the di-
versity and productivity of cropping systems.
Their study showed that intercropping pea with
rapeseed resulted in higher productivity than
growing each crop as a separate monoculture, de-
spite the absence of nitrogen fertilization in the
intercrop system [13].

The economic efficiency of different rapeseed
and mustard genotypes. The authors compared
the yield performance and benefit-cost ratios of
various varieties and found that the selection of
high-yielding genotypes significantly improves
production profitability. The study demonstrated
that the choice of economically advantageous va-
rieties is one of the key factors determining the
overall economic efficiency of oilseed crop pro-
duction [14].

Five different cultivation technologies were
investigated to evaluate their effects on the growth,
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development, and seed yield of winter oilseed
rape. The study found that nitrogen management
had a certain influence on seed yield; however,
its effects varied depending on the experimental
site. The authors emphasized that the response of
winter oilseed rape to nitrogen application was
site-specific [15].

The study demonstrated that due to the dif-
ferences in the physicochemical properties of oil-
seed crops, rapeseed was identified as the most
suitable oilseed crop for cultivation as an energy
crop. Furthermore, the authors highlighted the
importance of properly assessing existing ag-
ricultural lands in countries with high agricul-
tural productivity to ensure food security and
enhance their economic potential [16].

In addition, the development of oilseed pro-
duction is considered an important direction for
agricultural diversification due to the increasing
demand for vegetable oils and renewable energy
resources. Improving the efficiency of rapeseed
cultivation can contribute not only to increasing
agricultural income but also to strengthening the
sustainability of the oilseed sector.

The reviewed studies demonstrate that the
economic efficiency and productivity of oilseed

crops are influenced by multiple factors, includ-
ing crop management practices, variety selec-
tion, production costs, and market conditions.
However, most previous studies have focused on
individual cultivation technologies or economic
assessments at the farm level, while comprehen-
sive analyses of long-term changes in rape-
seed production indicators at the national level
remain limited. Therefore, the present study aims
to assess the dynamics of rapeseed production
in Kazakhstan using an index method approach,
identifying the contribution of changes in sown
area and yield to overall production growth.

This study constructs a dataset for Kazakhstan
covering the years 2015, 2020 and 2025. All data
are primarily obtained from the databases of
the National Bureau of Statistics of the Agency
for Strategic Planning and Reforms of the Re-
public of Kazakhstan. The table summarizes the
dynamics of sown area, yield, and gross harvest
for 2015, 2020, and 2025, providing the basis for
the subsequent index analysis. The dynamics of
the main economic indicators of rapeseed produc-
tion in Kazakhstan for 2015, 2020, and 2025 are
presented in table 1.

Table 1 — Dynamics of the main economic indicators of rapeseed production in Kazakhstan for

2015-2025
Rapeseed
Indicator title Notation Absolute change (+/-)
2015 2020 2025
2015 2020
Crop area, ha S 2456 |406.0 |670.0 (4294 264.0
Crop yield, c/ha Y 8.0 10.3 14.2 6.2 3.9
Total harvest, thousand tonnes TH 188.0 |418.0 |951.0 763.0 533.0
Note: compiled by the authors based on the literature source [17]

Table 1 shows a steady upward trend in all
major indicators of rapeseed production during
the study period. In relative terms, the sown area
increased by 172.8 %, yield increased by 77.5 %,
and gross harvest increased by 405.9 % between
2015 and 2025. These results confirm that the ex-
pansion of rapeseed production was driven by
both quantitative and qualitative improvements
in the production system. The sown area in-
creased from 245.6 thousand ha in 2015 to 670.0
thousand ha in 2025, while average yield rose
from 8.0 to 14.2 c/ha. As a result, gross harvest
expanded from 188.0 to 951.0 thousand tonnes,

indicating substantial growth in rapeseed pro-
duction in Kazakhstan.

During the analyzed period, the expansion of
rapeseed production was accompanied by signif-
icant structural changes. Compared with 2015,
the cultivated area increased by 2.7 times, while
yield increased by 1.8 times. The combination of
area expansion and productivity improvement
resulted in a fivefold increase in gross harvest, in-
dicating the strengthening of rapeseed production
capacity in Kazakhstan.

The observed increase in rapeseed production
may be associated with growing interest in oil-
seed crops, favorable market conditions, and
the expansion of crop diversification strategies
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in Kazakhstan. The improvement in yield indica-
tors also suggests the gradual adoption of more
productive varieties and enhanced cultivation
technologies.

Index methods serve as a key tool in studying
changes in production indicators. For this study,
data on the sown areas, yields, and total harvest
of rapeseed crops were collected. Specifically,
the overall product index is calculated using the
following model:

I, =L xI, (1)
where:

I, — overall harvest index;

I, — sown area index;

I, —yield index.

This model allows for a comprehensive as-
sessment of the main factors affecting changes in
the overall indicator. The model can be presented
in an expanded form as follows:

.Y, 2S,Y, ZS.Y;
$SoY,  2S.Y, . £5.Y,

2

The change in gross production is determined
by changes in sown area (S) and yield (Y).

In the study, the total harvest of rapeseed in
2025 was analyzed in relation to the base year
2020.

$S,Y, 9510
lep = = =
S,Y, 418.0

= 2.27 3)

During 2020-2025, gross rapeseed produc-
tion increased 2.27 times. The change in rapeseed
gross output due to changes in the sown area will
be analyzed using the following formula:

_S;Y,  6700x103
ST SY, 406.0%x10.3

1.65 (4)

Thus, the expansion of sown area increased
production by 1.65 times. Due to the increase in
yield, the overall productivity of oilseed crops is
expressed by the following formula:

ISV, 670.0x 142
Y7¥S,Y, 670.0x103

Thus, yield growth increased production by
1.38 times.

The results indicate that although the increase
in cultivated area was the dominant factor in pro-
duction growth, yield improvement played an
important role in increasing resource efficiency.
This suggests that future growth of rapeseed
production should focus not only on expanding

1.38 (5

acreage but also on improving technological
practices and productivity.

The relationship is expressed by the following
formula:

I, =1 x I =1.65x1.38=227 6)

The decomposition analysis indicates that
both the expansion of sown area and improve-
ments in productivity contributed to the in-
crease in gross harvest during 2020-2025. How-
ever, the larger contribution was associated with
the expansion of cultivated area, while yield
growth provided an additional increase in produc-
tion efficiency. A comparison of the two periods
demonstrates that rapeseed production growth
accelerated after 2020. The increase in gross har-
vest from 418.0 to 951.0 thousand tonnes during
20202025 was achieved mainly through the
expansion of cultivated areas, while the in-
crease in yield contributed to improving pro-
duction efficiency.

The following analysis evaluates the changes
in rapeseed production between 2015 and 2025
using the index method.

L _ISYi_ 9510 o
P %Sy, 1880

During 2015-2025, gross rapeseed production
increased 5,06 times. The change in rapeseed
gross output due to changes in the sown area will
be analyzed using the following formula:

_S;Y,  670.0x80
57T S0Y, 245.6x80

2.73 (8)

Thus, the expansion of sown area increased
production by 2.73 times. Due to the increase in
yield, the overall productivity of oilseed crops is
expressed by the following formula:

L _ZSi _ 6700x142
Y7 %SY, 670.0x80

177 (9)

Thus, yield growth increased production by
1.77 times. The relationship is expressed by the
following formula:

I,=I xI, =2.73x1.77=5.06 (10)
The findings are consistent with previous

research emphasizing the importance of high-
yielding genotypes and improved agronomic
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practices in increasing crop productivity. In
Kazakhstan, the simultaneous growth in cultivated
area and yield indicates that both technological
and production factors contribute to the increase
in rapeseed output.

From the perspective of sustainable agricul-
tural development, the increase in rapeseed pro-
duction provides opportunities for strengthening
the oilseed sector, improving domestic processing
potential, and increasing the economic efficiency
of agricultural enterprises. However, further ex-
pansion should be supported by environmentally
responsible technologies to maintain soil produc-
tivity and long-term production sustainability.

The obtained results have important impli-
cations for agricultural policy and farm man-
agement in Kazakhstan. The expansion of rape-
seed cultivation indicates increasing interest in
oilseed production, while the improvement in
yield demonstrates the potential for further in-
tensification through improved technologies,
breeding achievements, and efficient resource
management.

The conducted index analysis confirms the
positive dynamics of rapeseed production in Ka-
zakhstan over the period 2015-2025. Gross pro-
duction increased 5.06 times compared with 2015
and 2.28 times compared with 2020. The main
driver of production growth was the expansion
of sown areas, while the contribution of yield
growth indicates the potential for further inten-
sification of rapeseed cultivation. The obtained
results demonstrate the importance of combining
the expansion of cultivated land with technologi-
cal improvements to ensure sustainable and eco-
nomically efficient development of rapeseed pro-
duction in Kazakhstan. Nevertheless, the present
analysis is limited to production indicators and
does not include detailed assessment of market
prices, production costs, and environmental im-
pacts. Future research should incorporate eco-
nomic and ecological factors to provide a more
comprehensive evaluation of rapeseed production
sustainability in Kazakhstan.

Discussion

The obtained results of the index analysis
demonstrate significant changes in the structure
and dynamics of rapeseed production in Kazakh-
stan during 2015-2025. The analysis confirms
that the growth of gross rapeseed production was
determined by the combined influence of ex-
tensive and intensive factors, including changes
in sown areas and crop productivity. During
2020-2025, the overall harvest index reached
2.27, indicating a substantial increase in produc-

tion volumes compared with the base period.
The decomposition of the index showed that
the expansion of cultivated areas was the main
factor contributing to production growth, with
the sown area index equal to 1.65. At the same
time, the yield index of 1.38 indicates that pro-
ductivity improvements also played an import-
ant role in increasing total output.

The long-term comparison between 2015 and
2025 revealed even more pronounced changes in
rapeseed production. The overall harvest in-
dex increased to 5.06, which reflects a signifi-
cant expansion of production capacity over the
studied period. The increase in sown areas by
2.73 times indicates that Kazakhstan’s rape-
seed sector has developed mainly through the
involvement of additional agricultural land in
production. However, the yield index of 1.78
demonstrates that technological improvements
and better crop management practices have also
contributed to production growth.

The obtained findings are consistent with the
general trends observed in modern agricultural
development, where increasing production vol-
umes are achieved through a combination of
land expansion and intensification processes.
Nevertheless, reliance mainly on increasing
cultivated areas may lead to limitations associ-
ated with land resources, production costs,
and environmental sustainability. Therefore,
further growth of rapeseed production should
be focused on improving productivity through
the adoption of high-yielding varieties, precision
farming technologies, optimized fertilization
systems, and efficient resource management.
The slight difference between the product of
partial indices and the overall index is asso-
ciated with the rounding of statistical data on
sown area, yield, and gross harvest.

Conclusions

1. The analysis showed that rapeseed produc-
tion in Kazakhstan demonstrated steady growth
during 2015-2025, with a significant increase in
both cultivated area and total production volume.

2. The increase in rapeseed yield indicates
improved production efficiency and the effec-
tive application of advanced agrotechnological
practices.

3. The index analysis revealed that the ex-
pansion of cultivated areas was the main factor
contributing to the growth of rapeseed production
volumes.

4. Rapeseed is one of the most economically
significant and promising crops in Kazakhstan’s
oilseed production sector.
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5. To further improve the efficiency of rape-
seed production, it is necessary to introduce in-
novative technologies, ensure rational use of re-
sources, and implement sustainable production
practices.
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