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Abstract. The relevance of this study is due to the need for the digital transformation of Kazakhstan’s
AIC, which represents a strategic priority for ensuring food security and diversifying the national econ-
omy. A key success factor is the high-quality training of specialists possessing new competencies in
innovative technologies, automation, and big data analytics. The objective —is to identify current trends
in the development of the republic’s agrarian sector in the context of digitalization and to develop sci-
entific and practical recommendations for improving workforce policy. Methods — a systematic biblio-
graphic review of the scientific literature was conducted to generalize theoretical approaches and iden-
tify prevailing trends. Data from the Bureau of National Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan were analyzed to assess employment dynamics and struc-
tural changes within the sector. Expert foresight forecasting (in-depth interviews) was carried out to
identify promising future professions. Quantitative surveys of representatives from business, educa-
tional institutions, and the general public made it possible to identify current labor market needs and
assess its readiness for transformation. Results — the study substantiated critical structural problems,
including a shortage of qualified specialists, low wage levels, and the outflow of young people into
extractive industries. The authors proposed new occupational categories expected to emerge within
the next three to five years and identified professional fields that are likely to disappear. Conclusions —
the study identified the key factors influencing the modernization of the labor sector within the agro-
industrial complex and presented a business competency matrix for the workforce of the future, along
with an integrated approach to workforce renewal that includes the modernization of educational cur-
ricula, the introduction of dual education, and strengthened cooperation among the government, aca-
demia, and the private sector. To remain in demand and competitive in the labor market, it is essential
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to develop business skills, improve communication abilities, strengthen teamwork capabilities, and fos-
ter creative thinking.

AHaartna. 3epTTeyaiH e3eKTiniri asbIK-Tynik KayincisgiriH KamTamMachbi3 eTy XoHe YNTTbIK 3KOHOMUKaHbI
apTapanTaHAbIpy YWiH cTpaTernsanbik 6acbiMablk 6onbin TabbinartbiH KasakcTtaHHbIH ASK-iH undpnbik
TypreHaipy KaxeTTiniriHe 6annaHbICcTbl. TabbICTbIH Heri3ri hakTopbl MHHOBAUUASbIK TEXHONOrnAnap,
aBTOMaTTaHAbIPY XXoHe YIIKeH AepeKTepai Tangay canacbiHpa XaHa Ky3blpeTTinikrepi 6ap kagpnapabl
cananbl Aasipnay 6onbin Tabbinagbl. Makcambl — undpnaHaoblpy KOHTEKCTiHAe pecnyGrnukaHbIH
arpapnblK CEKTOPbIH AaMbITyAbIH Ka3ipri 3aMaHfbl TPeHOTEePiH COMKeCTeHAIPY XXoHe Kaap cascaTbiH
XeTinaipy OoMblHIWIA FbINbIMU-NPaKTUKaNbIK YCbiHbIMAApP a3iprney. 9dicmepi — XyWenik FbinbIMU
apebuetTtepai 6GubnuorpacdmanbiK 3epTTey TeopusinbIK Tacinaepai Xannbinay, ypaictepai aHbiKTay
yuwiH kKonpaHbinabl. KasakctaH Pecnybnukacbl CrpaTervsinbiK Xocnapnay XoHe pecdopmanap
areHTTIiriHiH, ¥NTTbIK CTaTUCTUKA GHOPOCHIHLIH AepPeKTepiH 3epaeney XKyMbICNEH KaMTy AMHAMUKacCbIH,
canagarbl KypbinbiMAbIK e3repictepai  Oaranay kesiHge KongaHbingbl. [epcnekTuBanbi
MamaHAbIKTapAbl aHbIKTay YLWiH capanTamManbik hopcant-6ormkay (TepeH cyx6ar) xyprisingi. BusHec,
Oinim keHe XxanblK eKingepiHiH caHAOblK cayanHamanapbl €eHOeK HapbiFbiHbIH afFbiMAarbl
KaXeTTiNiKTepiH allyfa )XoHe OHbIH e3repTifliMre AanbIHAbIFbIH Tangayfa MyMKiHAIK 6epai. Homuxxenep
— MaHbI3abl KypblUibIMALIK Npobnemanap HerizgenreH: 6inikTi MamaHAapAblH  TanwbiNbiFbI,
)XanakblHblH, TOMEH OeHremi XxaHe XacTtapAblH eHAIpyLWi Kbi3MeT GarbiTTapbiHa KeTyi. ABTopnap 3-5
Xbin iwiHge nanga 6ony kekxkueri 6ap )KyMbIC OpbIHAAPbIHbIH XXaHa TYPJepiH YCbIHAbI, XXOMbINbIN 6apa
KaTKaH Kaciou OarbiTrap kepceTingi. KopbimbiHObINap — 3epTTey KOpbITbIHAbICLI GOWMbIHLWIA
arpoeHepkacinTik KeweHperi eHOeK canacbiH XXaHfbIpTyFa acep eTeTiH pakTopnap OenrineHgi,
OonawakTbiH ickepnik OeniHiHiH MaTpuuacbl XoHe OKy XocnaprapbiH JXaHFbIPTyAbl, AyanbAabl
OKbITyAlbl E€Hri3yAi )XOHe MeMIeKeT, FbINbIM XX3He XeKe CeKTOpP apacbliHOarbl e3apa iC-KMMbIngbl
KYLWWEeNTYAi Ke3OeuTiH KaapnbIK XXaHapTyabl 6ackapyAblH KeweHAi Tacini yebiHbinAabl. CypaHbIC neH
TabbICTbl HapbIKTbIK GacekenecTiK YLiH ickepnik garabunapAabl urepy, KOMMYHUKaTUBTIK Kabinetrepai
»KaKcapTy, KoMaHgana Xymbic icten 6iny, KpeaTuBTi onnay Kaxer.

AHHOTauusA. AKTyanbHOCTb UCCreaoBaHus o6ycnoBreHa Heob6xoanMocTbHo LudpoBon TpaHcdopma-
umm AMK KasaxcraHa, 4yTo fiBNsieTcs cTpaTerMmyeckumM nNpuopvuTeToMm AnsA obecneyYyeHUs NpPoAoBONb-
CTBEHHON Ge3onacHocTM U AuBepcupuMKaLmMM HauMoHaNbHOW 3KOHOMUKKU. KnroueBbiM dakTopom
ycnexa CTaHOBUTCA Ka4yeCTBeHHasA NOAroToBKa KagpoB, 06nagarowmx HOBbIMU KOMMNEeTeHLMAMN B 00-
N1acTU MHHOBAUMOHHbLIX TEXHOJIOrUI, aBTOMAaTU3aLMmu U aHanusa 60onbLmnX AaHHbIX. Ljesns — npeHTudn-
Kauusa COBpPEeMEeHHbIX TPEHAOB Pa3BUTUA arpapHoOro ceKkTopa pecnyosiMku B KOHTEKCTe LucpoBusauum
M pa3paboTka Hay4HO-NMPaKTUYECKUX PeKOMEeHOaLMi No COBEPLUEHCTBOBAHUIO KaApOBOMW MOJINTUKN.
MemodbI — cucteMHbIn 6uGnuorpaduyeckoe uccrnegoBaHne Hay4yHoW nuTepaTypbl MCNONb30BarcA
Ansa o6006LeHns TeopeTUYeCKMX NOAXOAO0B, BbIABNEHUA TeHaeHUun. U3yyeHue aaHHbIX Bropo Haumo-
HarbHOW CTaTUCTUKM AreHTCTBa MO CTpaTermyeckomy nnaHvpoBaHuio u pechopmam Pecnybnukm Ka-
3axcTaH NPUMEHANOCHb NMPU OLeHKe AWHAMMUKWA 3aHATOCTU, CTPYKTYPHbIX M3MEHeHWW oTpacnu. Ons
onpeaeneHns nepcnekTMBHbIX Npodeccuin npoBeadeHO 3KkcnepTHoe PopcanT-NPorHo3mpoBaHue (rny-
OuHHbIe NHTepBLI0). KonnyecTBeHHbIe onpockl NpeacTaBuTenen 6MsHeca, o6paszoBaHUs U HaceneHus
NO3BOJIMNU PACKPbITb TEKylue NOoTPeObHOCTU pbiHKa TpyAa M NpoaHanvM3upoBaTb €ero roTOBHOCTb K
npeo6pa3oBaHuaM. Pe3ysibmambl — 060CHOBaHbl KPUTUYECKUE CTPYKTYpPHble Npobnembl: geduvuuT
KBanudnLUMpPOBaHHbIX CNEeLManucToB, HU3KMA YPOBEHb 3apaboTHOM NnaTbl U OTTOK MOJIOAEXMU B A0-
ObIBalOLWMe HanpaBneHus AeATenbHOCTU. ABTOpaMu NpeanoXxeHbl HOBbIe BUAbI pabounx MecT ¢ ro-
PU3OHTOM MOSIBNEHUsi B TedyeHne 3-5 neT, nokasaHbl ucyesawwme npodeccroHarnbHble obnacTu.
Bbieodbl — No UTOoram uccneaoBaHUA o603HauYeHbl (haKTopbl, BO3AENCTBYOLWME HA MOAEPHU3aLUIO
TpyaoBoun cdepbl B arponpoMbILLIIEHHOM KOMMIeKce, NpeAcTaBneHbl MmaTpuua genoBoro npoduns
OyAayLliero n KOMMJIEKCHbIM NOAXOA K YNpaBIieHUI0 KaapoBbIM OOHOBNEHWEM, Npeanonararolmn Mo-
AepH13aumIo y4e6HbIX NSIaHOB, BHeApeHWe AyaribHOro o6y4eHuUs u ycuneHve B3auMoaencTBUSA Mexay
rocyaapcTBOM, HayKOM M YaCTHbIM CeKTOpPOM. [Ins BoCTpe60BaHHOCTU U YCNELHON PbIHOYHOM KOHKY-
peHuumn TpebyeTcs ocBoeHMe AeNOoBbIX HABbIKOB, yryylleHne KOMMYHUKaTUBHbIX ClOCOGHOCTeN, yMme-
Hue paboTaTb B KOMaHAe, KpeaTUBHOE MbILLNEeHNe.

Keywords: agro-industrial complex, regional economy, workforce development, digital transfor-
mation, dual education, government, science, private sector.

TyniHai ce3pep: arpoeHepKacinTiK KelweH, OHiprNiKk 3KOHOMMKa, KaaprblK KamMTamacbi3 eTy,
uMdpnbIK TYPNeHaipy, KOC TapanTbl OKY, MeMIeKeT, FbIf1bIM, KeKe CeKTop.

KniouyeBble croBa: arponpoMbILNeHHbIA KOMMIEKC, perMoHarnbHas 9KOHOMUKa, KagpoBoe obecneye-
Hue, undpoBas TpaHcdopMauus, AyansHoe 0GyyYeHUe, rocy[apcTBO, Hayka, YacTHbI CEKTOp.
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Introduction

One of the primary development priorities
for the agro-industrial complex (AIC) through
2030 is the industrialization of agricultural pro-
duction. This is to be achieved through a com-
prehensive set of measures focused on quali-
tatively improving the technical capacity of AIC
sectors, adhering to science-based agricultural
technologies, strengthening scientific support,
implementing innovative developments, and
establishing a human resource provision sys-
tem aligned with the needs of the real economy
(Akilzhanova L., Zhanseitov A., Belgibayeva K.
et al.) [1]. The Agro-Industrial Complex inte-
grates sectors such as crop production, animal
husbandry, and agricultural processing (The
concept of development...) [2].

Generalized analysis of AIC development
at the national level often fails to account for
regional differentiation within the industry. The
formulation of production, resources, and staff-
ing processes within the AIC cannot be effec-
tively realized without an in-depth analysis of
regional specificities. Only regional-level re-
search can provide an accurate assessment of
the current state of the industry and its future
development prospects. In this article, the
Atyrau region is selected as the study area.
This selection is driven by the availability of an
established empirical framework derived from
research conducted to develop the Regional
Human Resource Demand Map for the Atyrau
region. The study aims to identify the chal-
lenges and prospects for AIC development
amidst the ongoing processes of digitalization
and contemporary global trends.

The Atyrau region is one of the key indus-
trial areas of Kazakhstan. Its economic struc-
ture is dominated by the oil and gas and chem-
ical industries, with the oil and gas sector ac-
counting for 88% of the region’s industrial out-
put. This high concentration of industry creates
a significant issue of commodity dependence,
rendering the region vulnerable to global oil
price fluctuations and constraining the develop-
ment of other economic sectors. The results
and recommendations derived from this region
- where the economy is heavily reliant on the
resource sector — serve as a practical guide for
developing national strategies for AIC ad-
vancement and for implementing innovative in-
dustry solutions.

The objective of this article is to identify
current trends in the development of the Atyrau
region’s AIC in the context of digitalization and
emerging global trends, as well as to propose
recommendations for human resource deve-

lopment that can be applied to foster AIC
growth at the national level in the Republic of
Kazakhstan. The conditions for AIC develop-
ment, characterized by global shifts, digital
transformation, and evolving professional com-
petency requirements, necessitate further in-
depth research and rigorous scientific-practical
analysis to inform effective human resource
policies and industry development strategies
on a national scale.

Literature review

The AIC is one of the strategically vital
sectors for Kazakhstan. Scientific literature un-
derscores the critical role of agriculture in na-
tional economies and in ensuring food security.
Agriculture not only provides food at the local
level — thereby reducing dependence on im-
ports and strengthening the internal regional
economy — but also serves as a crucial source
of rural employment, contributing to poverty re-
duction and improving the quality of life (Ken-
zhin ZH., Kunyazov E., Serikbaev S. et al.; Kus-
moldaeva ZH., Bel'gibaeva ZH., Abraliev O.) [3, 4].

Agricultural production is often the largest
sector in terms of both output and employment.
The role of agriculture is to promote the expan-
sion of production, that is, the process of indus-
trialization (Grabowski R., Self Sh.) [5].

Drawing upon both contemporary and
seminal research, World Bank experts identi-
fied empirical patterns confirming that agricul-
tural growth is generally two to three times
more effective at reducing poverty than equi-
valent growth in non-agricultural sectors; the
elasticity of demand regarding growth in agro-
processing is sometimes even higher. In con-
trast, the poverty-reduction effect of equivalent
growth in sectors such as mining, finance, busi-
ness, and public services is significantly more
limited (Christiaensen L., Martin W.) [6].

Most authors (Lloyd J.; Touri M.) [7, 8]
converge on the consensus that human capital,
technical progress, and innovation are the
most critical factors in the context of digital
transformation. Furthermore, the interaction of
these factors creates a multiplicative effect: the
training of qualified personnel and the en-
hancement of professional competencies
among farmers and their employees are es-
sential prerequisites for the successful imple-
mentation of innovation. Digitalization (auto-
mation, Big Data, artificial intelligence and
ICT), viewed as a key vector for innovative de-
velopment, contributes to productivity growth
only when supported by a qualified workforce
(Kleemann L., Ole Semrau F.) [9].
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Authors (Madiev G., Kerimova U., Nig-
madzhanov U.) [10] note a series of systemic
problems hindering the development of Ka-
zakhstan's agricultural sector, particularly in
the face of radical transformation. These in-
clude a lack of effective mechanisms to stimu-
late innovation, insufficient collaboration bet-
ween the state and the private sector, inade-
quate integration of science and education,
and low levels of funding for research and de-
velopment in the AIC.

The transition toward the parameters of a
new technological order, driven by the prolife-
ration of digital technologies, requires addres-
sing a range of issues related to human re-
source training. The widespread adoption of
digital technologies necessitates that universi-
ties prepare graduates with specific competen-
cies and review agricultural curricula to place a
greater emphasis on practical training (Tulege-
nova A.; Trukhachev V., Bobrishev A.,
Khokhlova E. et al.) [11, 12].

Creating a truly revolutionary “Agriculture
4.0” requires an effective state policy focused
on integrating monitoring technologies, deci-
sion-support systems, and improved communi-
cation across the entire agri-food chain (Mac-
Pherson J., Voglhuber-Slavinsky A., Olbrisch
M. et al.) [13], alongside investments in educa-
tion and infrastructure.

Materials and methods

The materials presented in this article are
part of a comprehensive socio-economic study
conducted to develop the Regional Human Re-
source Demand Map for the Atyrau region. The
research employed a combination of empirical
methods (quantitative and qualitative) and stra-
tegic approaches. A bibliographical analysis
was conducted to systematize and evaluate
existing scientific literature, allowing for the
identification of common patterns in current sci-
entific and expert approaches. Economic-sta-
tistical and balance-of-payment methods were
utilized to analyze and evaluate the current sit-
uation. The empirical framework of the study
relied on statistical data from the Bureau of Na-
tional Statistics of the Agency for Strategic Plan-
ning and Reform of the Republic of Kazakhstan.

A strategic analysis of the regional AIC, as
a priority sector for economic diversification, al-
lowed for the identification of systemic indus-
try problems contributing to labor shortages.
Expert forecasting served as the key methodo-
logical tool for identifying trends, threats, and
opportunities, as well as determining the pool
of emerging, transforming, scarce, and decli-
ning professions within the region’s AIC in the
era of digital transformation. This expert fore-
casting included a foresight session and in-
depth interviews with regional experts across

various fields, including business, education,
science, and public administration.

These results were supplemented by qu-
antitative analysis, specifically surveys con-
ducted among the general population, educa-
tional institutions, and business representa-
tives. The surveys aimed to assess residents'
job satisfaction, analyze challenges in human
resource training, and determine the require-
ments for new professional competencies.

Results

AIC plays a strategically important role in
the socio-economic well-being of our state.
However, their development in recent years
cannot be considered entirely successful, as
alongside successes and high performance in-
dicators in certain areas (record harvests, ex-
port growth, and the launch of large invest-
ment projects for deep processing) (The con-
cept of development...) [2], there are deep
structural problems hindering effective deve-
lopment (equipment wear, import dependence,
technological lag, underdeveloped infrastruc-
ture, and a shortage of personnel) (Madiev G.,
Kerimova U., Nigmadzhanov U.) [10]. Conse-
guently, Kazakhstan continues to import fi-
nished agricultural products across many cate-
gories, even though the republic could meet
the population's needs for these products
through its own production. In practice, other
states purchase raw materials from us for their
processing, and the reasons for this lie in the
systemic structural problems within the agricul-
tural sector.

Itis noted, that the measures taken are in-
sufficient to fully realize the significant potential
of the domestic AIC. As a result of the current
situation, the share of agriculture in the econ-
omy declined from 5.4% in 2020 to 3.9% in
2024 and, according to preliminary data, to
3.7% in 2025 (figure 1).

The lowest share of agriculture in the
Gross Regional Product (GRP) is observed in
the Mangistau and Atyrau regions, where the
oil and gas and mining industries prevail.

According to official statistics, the decli-
ning share of the AIC in the economy is directly
linked to a reduction in employment in the agri-
cultural sector. From 2021 to 2025, the number
of employees in the industry decreased from
1176 382 to 985 900, representing a decline of
approximately 16.2% (or 1.19 times). In addi-
tion, low levels, insufficient training of young
specialists and the reluctance to live and work
in rural areas further highlight the low compete-
tiveness of the sector in attracting labor.
In addition, the current shortage specialists, in-
cluding veterinarians and livestock experts,
points to serious structural problems in human
resource management (Tulegenova A.) [11].

220 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AYBLIIBIH 3J1eyMETTIK MpodjieMaiapbl



Problems of AgriMarket, No. 2, 2026

ISSN-L 2708-9991, ISSN 1817-728X

COPPP0000000000000000000000000000000000000000000000000000000%0

North Kazakhstan Region s 20,00

Akmola Region IEEEEEEEES—— ] 4,20
Turkistan Region SEEEEEEEEEE—— 13,80
Jetisu Region mEEEEEESSSSSSSS——————— 10,70

Zhambyl Region meeessssssssssss————— 3 20

Kostanay Region mmmsssssssssssssssssmms 3 10
Abai Region msssssssssssssm——— 8 00

Almaty Region mEEEEEEE———————— 6,80

East Kazakhstan Region msssssssssss—— 5 30
Pavlodar Region mssss————— 5 10
Kyzylorda Region === 5 00
Aktobe Region = 4 10
West Kazakhstan Region mssssssss 3 40
Karaganda Region messsssssss 3 30
Ulytau Region mmmsmm ] 80
Shymkent == 0,70
Atyrau Region mm 0,60
Mangystau Region = 0,50

Almaty 0,00
Astana 0,00
0,00 5,00

15,00 20,00 25,00

Note: compiled by the authors based on (Bureau of National Statistics of the Agency ...) [14]
Figure 1 - Share of agriculture, forestry, and fisheries by region of the Republic of Kazakhstan
for the first 9 months of 2025, %

According to official statistics published on
December 30, 2025, the number of students
enrolled in technical, vocational, and post-sec-
ondary education institutions in Kazakhstan at
the beginning of the 2025/2026 academic year
was 562 084 people (across 12 educational
programs). Of this total, only about 2.2% are
pursuing education in the fields of agriculture,
forestry, fisheries, and veterinary science,
amounting to 12 360 individuals. In terms of ge-
ographical distribution, 40.4% originates from
rural areas and 59.6% from urban areas; by in-
stitution type, 41.3% are enrolled in higher col-
leges and 58.7% in standard colleges.

In the current academic year, 14 564 stu-
dents are pursuing higher and postgraduate
education, of whom 13 860 are undergradua-
tes, 389 are master’s students (85% of whom
are funded by the state order), and 315 are
doctoral students (97.2% funded by the state).
The latter highlights another issue - the low
percentage of faculty members in agricultural
universities with advanced academic degrees.
For example, statistics for 2025 show that a to-
tal of 55 doctoral students graduated (85.5% of
whom were state-funded), yet only 2 doctoral
students (who studied at their own expense)
successfully defended their dissertations. The
state invests significant funds into training qua-
lified personnel, yet the return is very low. The
analysis in this category was conducted across
6 educational programs (EP): agronomy, ani-

mal husbandry, forestry and fisheries, agricul-
tural engineering, and veterinary medicine.

According to the medium-term forecast for
2023-2030 prepared by the Human Resources
Development Center (Medium-term forecast of
personnel...) [15], the total new demand for the
agricultural sector (base scenario) for 2026 is
approximately 23 200 people, including 11 200
in expected new demand, of which about 80%
can formally be met by new graduates from
universities and technical, vocational and post-
secondary educational institutions in the cur-
rent year.

The shortage of personnel in the fields of
veterinary medicine, agronomy, and mechani-
zation is felt particularly acute. The main rea-
sons are low wages, a lack of proper infrastruc-
ture in rural areas, and the outflow of young
people. Graduates with diplomas do not return
to rural areas. All these internal systemic prob-
lems are exacerbated by global challenges
such as digitalization and technological trans-
formation. Today, there is a significant gap bet-
ween current human resource training and the
needs of Industry 4.0: 86% of the necessary
educational programs for this sector are absent
in the region's universities and colleges.

To identify trends and draw conclusions
on a national scale, the problem and its causes
were localized using the Atyrau region as a
case study. The socio-economic analysis of the
agricultural sector's development reveals a few
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systemic problems creating a personnel deficit
at the regional level:

1. The average monthly wage for em-
ployees in agricultural sectors is the lowest: in
agriculture, forestry, and fishing — 155 893
tenge; in crop and livestock production, hun-
ting, and related service activities — 196 138
tenge; and even lower in fishing and aquacul-
ture — 104 928 tenge, while in the mining indus-
try it exceeds 1.9 million tenge, and in the ma-
nufacturing industry — 1.2 million tenge. Such
income differentiation makes the agricultural
sector the least attractive for young people and
qualified specialists, provoking their outflow to
extractive and industrial companies.

2. The industry's labor resources are con-
centrated in agricultural districts and are used
inefficiently, which is confirmed by statistical in-
dicators. Thus, the highest unemployment rate
(4.9%) is recorded in agricultural districts - In-
der, Kurmangazy, Kyzylkoga, and Makhambet.
In these districts, work is seasonal and unsta-
ble, which requires the creation of permanent
jobs through the development of processing
enterprises.

3. The net total migration balance shows a
migratory outflow - a phase of "demographic con-
traction" and the outflow of young people to major
metropolises (Almaty and Astana), which de-
prives the industry of potential future personnel.

4. Structural analysis of the AIC's share in
the regional economy demonstrates the neces-
sity of transitioning from a raw-material model

=2 ==
~_— pm——
S -
-~ -
S ————T

-
S———

to a processing-oriented one. Thus, the gross
output of agricultural products (services)
amounted to 138 114.1 million tenge. Agricul-
ture includes the following economic sectors:
crop production (share in agriculture is about
40%), livestock production (57.54%), hunting
and trapping, including services in these areas
(0.03%), forestry and logging (0.003%), and
fishing and aquaculture (1.6%).

5. The sectoral structure of the region's
Gross regional product is characterized by a
high share of industry dominated by the raw-
material sector — 49.5%, of which about 43.7%
accounts for the mining sector and about 4.6%
for manufacturing, whereas agriculture ac-
counts for only 0.6%. In general, goods form
slightly more than 50% of the GRP, and ser-
vices account for about 37.5%.

Analysis of technological transformation: a
foresight forecast. Based on in-depth inter-
views with industry experts, an analysis of sur-
vey results from business, educational, and
public representatives, as well as forecasts
from the foresight session, 11 key trends in the
transformation of the AIC were identified (Atlas
Atyrau region...) [16]. These trends are
grouped into three main categories, within
which a demand for new areas of professional
activity and specialization is expected to
emerge within a 3-5 year horizon (figure 2).

-
——— -
—— e
- e
- -
- -
-~

Digitalization, Al and
predictive analytics

Professions focused on data management, the implementation
of IT solutions, and the use of Al to optimize processes across

all sectors

Automation, robotics
and additive
manufacturing

Professions focused on the maintenance, configuration, and
management of physical robotic systems, drones, and 3D

printing equipment

Environmental
engineering, ESG and
biotechnologies

Professions working on the creation of closed-loop ecosystems,
the implementation of "green" energy, the control of environ-
mental safety and the development of functional food products

Note: compiled by the authors
Figure 2 — Key trends in AIC transformation using the Atyrau region as a case study

To forecast labor market transformations
and identify new areas of activity that may
emerge as a result "technological obsoles-
cence" (loss of value) of traditional professions,

we analyzed macro-environmental factors
(technological, environmental, socio-political,
political, and format-related). These factors,
along with professions of the future that are

222 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AYBLIIBIH 3J1eyMETTIK MpodjieMaiapbl



Problems of AgriMarket, No. 2, 2026 ISSN-L 2708-9991, ISSN 1817-728X
GO0 0000000000000 0000000000000000000000000000000000000000000
transforming under the influence of current the timely modernization of the educational

trends, are presented in table 1. Understanding system.
these new development vectors is essential for

Table 1 - Macro-environmental factors and competency transformation matrix in the AIC using the

Atyrau region as a case study

Factors Transforming professions (new competency)
Water-saving technologies Smart irrigation systems management specialist.
Farm water balance engineer
Breeding technologies Agro-geneticist for adaptive varieties.
B Plant bio-monitoring specialist
<
®) Feed systems Digital feed station operator.
8 Feed ration modeling technologist
—
g Agricultural robotization AIC robotics engineer.
T Autonomous agro-bot fleet operator
O
w — — —
— Digital farms and Al-monitoring Agro-data analyst (AgroData Scientist).
Digital farm specialist
RAS (fish farming) RAS technologist.
Aquaculture automation specialist
Land degradation Regenerative agriculture specialist.
Agro-ecologist analyst
z,:' Reduction of water resources Farm water sustainability manager.
E AIC water systems engineer
w Greening AIC environmental auditor.
% Green production control specialist
O
% Climate change AIC climate manager.
Z Crop climate-adaptation specialist
w
Waste processing Bio-fertilizer specialist.
Agro-waste processing engineer
Demand for local products Local agro-market manager.
Regional brand specialist
-
L << — — - -
O © | Scientific training Science-to-Farmer coordinator.
8 E Agro-technology instructor
no
o | Subsidization AIC financial manager (AgroFinance).
Subsidy and state program specialist
_ Water and land use regulation Land and water management specialist.
6 Regulatory agro-control expert
=
3 Eco-standards Carbon footprint specialist.
8 Eco-product auditor
Farmer cooperation Cooperation manager.
-0 Joint agro-management specialist
w
<§( I;: Agro-industrial hubs Agro-hub operator.
DO: | Hub logistics manager
i
Science-Farmer-Production Agro-technology transfer specialist.
Experimental field coordinator
Note: compiled based on the authors’ research
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Despite the natural and climatic con-
straints of the Atyrau region, the development
of its Agro-Industrial Complex necessitates the
adoption of digital technologies, biotechnolo-
gies, and automation. These trends drive de-

mand for entirely new professional specializa-
tions required to build a high-tech, adaptive,
and sustainable agricultural system. In table 2,
new professions for the AIC are proposed, cate-
gorized according to the "Atlas” of professions.

Table 2 - New professions for the AIC in the context of global digital transformation

New professions

Functions

New professions

Functions

Agro-IT specialist

Automates farm processes,
implements software and sensor
systems

Biosafety
specialist

Controls sanitary and
biological risks

Data-driven Analyzes data from drones, Agro-Al specialist | Analyzes big data in

agronomist sensors, and satellites agriculture

Digital farm Monitors animal health via Electric tractor Services and repairs

veterinarian sensors and monitoring systems | engineer electric agricultural
machinery

Smart machinery Maintains and configures smart Agricultural drone | Performs field

engineer equipment and robots operator monitoring

Plant and animal Works with genomic data of Greenhouse Manages greenhouse

breeder-geneticist plants and animals climate control microclimate

specialist
Aquaponics Cultivates fish and plants in an Digital livestock Monitors animal health
specialist integrated system farming specialist | and productivity

Agricultural robotics

Implements and maintains

Food roboaotics line

Manages automated

engineer agricultural robots operator processing lines

Agronomy analyst Analyzes soil and crop data Agro-robot Deploys and monitors
operator agricultural robots

Precision farming Configures GPS systems and Automated Manages digital

specialist sensors warehouse warehouse systems
operator

Agro-data center
specialist

Supports the agricultural sector's
IT infrastructure

Smart irrigation
system operator

Configures automated
irrigation systems

Biosensor engineer

Develops sensors for plant

health monitoring

Note: compiled by the authors

Figure 3 presents the generalized trends
and key human resource management strate-
gies identified by the expert panel.

The supply of qualified labor in the agricul-
tural sector is constrained by a range of trai-
ning-related issues, such as low levels of en-
gagement in vocational training and higher edu-
cation. Strengthened partnerships between the
state and the agricultural sector could be instru-
mental in addressing the sector’s diverse training
and human resource development needs.

Increased investment in on-the-job trai-
ning and professional development must be
complemented by improved access to new in-
formation and technologies. Both public and
private advisory services continue to play a
central role in facilitating the exchange of
knowledge and information with farmers. It is
expected that enhancing the effectiveness of
agricultural advisory services will bolster far-
mers' innovative potential and, consequently,
increase farm productivity.

In the context of digital transformation,
there is a mass obsolescence of professions
based on manual labor (e.g., herders, milkers,
timekeepers) and the emergence of demand
for fundamentally new competencies in the
fields of Al, IoT, robotics, and additive techno-
logies. The core strategic directions for the re-
gion’s human resource policy include the mo-
dernization of educational programs, the
strengthening of practical training, the imple-
mentation of dual education and lifelong lear-
ning systems, the creation of regional compe-
tency centers, and the development of micro-
credentials to facilitate the rapid adaptation of
personnel to the new industrial model.

The process of managing human resource
transformation requires a comprehensive ap-
proach. To effectively manage the staffing of
the region's agricultural sector under current
conditions, it is, above all, necessary to bridge
the gap between education and the real needs
of the industry.
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Modernization of Curricula
Integration of conternporary agrote chhologies, meluding digital azriculbure, drone
and satellite-based rmonitoring, and artificial inde ligence.

Enhanced Praciical Orientation
Ivlndato ry internshaps at farrns and gree nhiouse s, providing students with hands-on
experience using industrial ecputrnent and digital bwins.

Dual Education
Desreloprment of robust parmershipe betaree n prmvate enterprises and educational
institutions (college sfundersities) o cotobine theoretical instue ion with on-the-job

Agro- IT Specialisic and Data Driven Agro momisis
Critical for itnplementing precision farming and ranaging "smarnt” farms.

Hydro-Navigation Engineers and Aquaponics Specialicis
Esszential for regional water resource management and closed-loop ecosyetemn

Digital Farm Veterinarians

Experts proficient in bio-sensors and predictive health diagnostics for Ivestock.

Micro-cred entials
Ttlizationofonline platforms (e g, EMBEK SKILLE, Coursera, Atyran Hub) for

Professional Development
Periodic training for current e raplovees on antorma ted rranage ment systerns and

Technological Shifis
Trditional roles are evolving into high-tech positions, tractor operators are bec orang
autonomons machinery managers, and zootechnicians are transitioning into rmanagers
of digital 1rrestock systerns (Big Data, biometrics). Foutine roles (herding, roilking) are
heing superseded by sensors, robotics, and drone technology.

Flexh ility and Interdisciplinarity
Growing demand for professionals who possess a blend of agricultural, technical, and

Sirategic Human Capital
Emplovees ate increasingly fune ioring as analvets and strategiste. HR. strategies must
now prioritizs the desvelopment of strategic thinking and robust talent pipe line platming.

Bepositioring the agricultural sector as a high-tech, inrovatiee, and safe working
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Figure 3 - Key areas of human resource management
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Discussions

The results of this analysis confirm that the
agricultural sector is a vital component of re-
gional socio-economic development. In the
face of contemporary challenges, questions re-
garding industry advancement have gained
heightened significance. A major barrier re-
mains the low level of digitalization in agricul-
tural processes. With the adoption of digital so-

lutions, modern technology, and automated
management systems, the AIC could become
a technologically advanced and sustainable
sector, regardless of regional climatic con-
straints. Expanding opportunities for innovation
and digitalization acts as a key growth driver for
the region’s agricultural sector.

The implementation of the Concept of De-
velopment of Agro-Industrial Complex of the
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Republic of Kazakhstan (2021-2030) and the
Concept of Digital Transformation, Develop-
ment of the ICT and Cybersecurity Industry
(2023-2029) has had a positive effect, identify-
ing AgriTech and green energy-efficient tech-
nologies as priority vectors.

However, international and domestic re-
search consistently indicates that innovation is
hampered by limited professional competen-
cies and low qualifications among manage-
ment. Digitalization only yields dividends when
supported by robust human capital. The persis-
tent "talent gap" remains the primary obstacle
to industry growth. Furthermore, lower wage
levels in agriculture compared to other sectors
exacerbate the outflow of labor and increase
the scarcity of specialists. Our analysis of the
Atyrau region confirms that these problems are
most acute in regions with heavy commodity
dependence.

Consequently, addressing these chal-
lenges requires coordinated efforts between
state agencies, educational institutions, and
the agricultural community. Modernizing pro-
duction processes, building qualified human
potential, and increasing access to digital inno-
vation are the foundations upon which a com-
petitive agricultural economy must be built.

Conclusion

1. The agro-industrial complex, which co-
vers such vital sectors as crop production, ani-
mal husbandry and processing of agricultural
products, is a key sector of the economy that
ensures food security and development of the
country. The development of the agricultural
sector is facing numerous structural problems -
weak material and technical resources, techno-
logical backwardness, low level of automation
of processes and a shortage of both qualified
and unskilled personnel. Labor problems in the
agricultural sector are systemic and manifest
themselves in low wages, a massive outflow of
young people, lack of stability among the
teaching staff, and a mismatch between edu-
cation and the real needs of industry.

2. Regions specializing in raw materials
are the most vulnerable in terms of agribusi-
ness development (for example, Atyrau re-
gion); in these regions, it is necessary to
strengthen measures to create conditions for
the transition from a raw material model to a
processing and technologically intensive agri-
cultural system, including personnel training,
rural infrastructure development and industrial
diversification.

3. The existing problems are compounded
by global trends (digitalization, automation, ar-
tificial intelligence and ESG approaches). Digi-
tal transformation in Kazakhstan is strategically
necessary, but its effectiveness is directly lim-
ited by the shortage of qualified personnel and

the inconsistency of the existing training sys-
tem with the requirements of Industry 4.0.

4. Therefore, it is extremely important to
identify the needs for new professions and the
transformation of existing professions, to iden-
tify the necessary new competencies and skills
for future and current industry professionals.
Effective management of the personnel trans-
formation of the agro-industrial complex is pos-
sible only with the coordination of the state, ed-
ucation, science and business.

5. Itis necessary to review the structure of
personnel training in higher education institu-
tions and technical, vocational and post-se-
condary educational institutions to promptly
begin implementing practice-oriented forms
and training programs, to review existing edu-
cational programs, including the development
of dual training, competence centers and con-
tinuous professional development systems.

Authors' contribution: Sarina Bakytgul:
a literary review on the topic of research, anal-
ysis and collection of information; Smagulova
Zubirash: choice of research methodology, ed-
iting and finalization of publication; Baltabayev
Bolat: analysis of foreign literature, interpreta-
tion of study results.

Conflict of interests: the authors declare
no conflict of interest.

References

[1] Akilzhanova, L. State Governance of In-
formation Processes in Kazakhstan’s Regions: A
Sectoral Case Study of Agriculture in the Digital
Economy / L. Akilzhanova, A. Zhanseitov, K. Bel-
gibayeva, N. Kuttybayeva, L. Alimbayeva// Re-
search on World Agricultural Economy. — 2025. -
Vol.6.- N4. - P. 784-797. -https://doi.org/10.
36956/rwae.v6i4.2832)

[2] The concept of development of the agro-
industrial complex of the Republic of Kazakhstan
for 2021-2030 [Electronic resource]. — 2021.
Available at: URL: https://www.adilet.zan.kz/
rus/docs/P2100000960#z216 (date of access:
10.03.2026).

[3] KenxuH, XK. QkoHOMM4YeECKOEe pa3BuTUE
CenbCKOro X03sIMCTBa B pervoHe (Ha npumMepe
MaBnogapckon o6nactu): BbI3OBLI, CTpaTerum u
nepcnektuBbl / XK. KewxuH, E. KyHasos, C. Ce-
pukbaes, XK. Mbip3abek, H. dioceHrasuna, J1. LWa-
deeBa // Scientific Journal of Pedagogy and
Economics. — 2023.- Tom.404.- N4. - C. 463-480.
https://doi.org/10.32014/2023.2518-1467.563

[4] KycmonpaeBa, XK.H. 3aHaToCTb cenb-
ckoro HaceneHnust Pecny6nuvkn Kasaxcrtan / 2XK.H.
Kycmonpgaesa, XK. benbrnbaesa, O. Abpanves //
Mpobnemsbl arpopbiHka.- 2025.- N4. - C. 177-187.
https://doi.org/10.46666/2025-4.2708-9991.16

[5] Grabowski, R. Agricultural productivity
growth and the development of manufacturing in
developing Asia / R. Grabowski, Sh. Self // Eco-
nomic Systems. — 2023.-Vol.47.- Issue 2.- Article

226 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AYBLIIBIH 3J1eyMETTIK MpodjieMaiapbl


https://doi.org/10.%2036956/rwae.v6i4.2832
https://doi.org/10.%2036956/rwae.v6i4.2832
https://www.adilet.zan.kz/%20rus/docs/P2100000960#z216
https://www.adilet.zan.kz/%20rus/docs/P2100000960#z216
https://doi.org/10.32014/2023.2518-1467.563
https://doi.org/10.46666/2025-4.2708-9991.16

Problems of AgriMarket, No. 2, 2026

ISSN-L 2708-9991, ISSN 1817-728X

GOV PP0000000000000000000000000000000000000000000000000000000%0

101075. https://doi.org/10.1016/j.ecosys.2023.
101075.

[6] Christiaensen, L. Agriculture, structural
transformation and poverty reduction: Eight new
insights / L. Christiaensen, W. Martin // World De-
velopment. — 2018. — Vo0l.109. — P.413-416.
https://doi.org/10.1016/j.worlddev.2018.05.027.

[7] Lloyd, J. S. B. Examining the Impact of
Human Capital and Innovation on Farm Produc-
tivity in the KwaZulu-Natal North Coast, South Af-
rica/J. S. B. Lloyd // Agricultural Economics Re-
search, Policy and Practice in Southern Africa. —
2024.- Vol. 63.- Issue 1-2. — P. 51-64.
https://doi.org/10.1080/03031853.2024.2357072

[8] Touri, M. Deconstructing the Role of ICTs
in Agricultural Development Using the Diverse
Economies Framework / M. Touri // Information
Technology for Development. - 2024. - Vol.30.-
N4.- P.696-716. https://doi.org/10.1080/02681
102.2024.2332316.

[9] Kleemann, L. Connecting the unconnec-
ted? Social ties and ICT adoption among small-
holder farmers in developing countries / L. Klee-
mann, F. Ole Semrau// Technological Forecas-
ting and Social Change. — 2025. — Vol.213. — Ar-
ticle  123985. https://doi.org/10.1016/j.tech-
fore.2025.123985.

[10] Maawes, I'. l'ocyaapcTBeHHOE perynu-
poBaHMEe WHHOBALMOHHOIO pasBUTUS arponpo-
MbILLNIEHHOrO KoMmnnekca Pecnybnvkn Kasax-
ctaH / I'. Magwnes, Y. Kepumoga, Y. Hurmapgxa-
HoB//T1pobriembl arpopbiHka.-2025.-N4.-C.14-26.
https://doi.org/10.46666/2025-4.2708-9991.01

[11] TynereHoBa, A.Y. KagpoBas nonutuka
B CENbCKUX palioHax: COBPEMEHHOE COCTOSIHUE,
pesynbTatuBHble peweHus / AY. TynereHosa//
Mpobnembl arpopbiHka.- 2025.- N1.-C.244-254.
https://doi.org/10.46666/2025-1.2708-9991.22

[12] Trukhachev, V., Personnel Training for
the Agricultural Sector in Terms of Digital Trans-
formation of the Economy: Trends, Prospects
and Limitations / V. Trukhachev, A. Bobrishev,
E.Khokhlova, V.lvashova, O. Fedisko// Internatio-
nal Journal of Civil Engineering and Technology.
- 2019. - Vol.10.- N1. - P. 2145-2155.

[13] MacPherson, J. Future agricultural sys-
tems and the role of digitalization for achieving
sustainability goals. A review / J. MacPherson,
A. Voglhuber-Slavinsky, M. Olbrisch, P. Schobel,
E. Donitz, I. Mouratiadou, K. Helming//Agronomy
for Sustainable Development.— 2022.— Vol.42. —
Article 70. https://doi.org/10.1007/s13593-022-
00792-6

[14] bBioopo HauMOHaNbHOW CTaTUCTUKK
AreHTCTBa MO CTpaTermyeckoMy niaHUpoBaHUIO
n pecdopmam Pecnybnvku KasaxctaH [Onek-
TPOHHbIM pecypc]. — URL: https: //lwww.stat.gov.
kz/ (nata obpawenuns: 10.03.2026).

[15] CpenHecpoUHbI NPOrHO3 NOTpebHOCTU
B kagpax Ha 2023-2030 rr. AO «LleHTp pa3Bu-
TUS TPYOOBbIX PECypcoB» [ONEKTPOHHLIN pe-
cypc]. — URL: -https://www.enbek.kz/ru/node/
6445. (nata obpaweHus: 11.03.2026r.)

[16] Atnac Artbipayckast obnactb. Peruvo-
HanbHasi kapTa notpebHocTen B kagpax ATbipay-

ckon obnactu [OnekTpoHHbIN pecypc]. — URL:
https://www.enic-kazakhstan.edu.kz/files/176889
1063/atlas-atyrauskaya-obl_rus.pdf (nata obpa-
weHms: 11.03.2026r.)

References

[1] Akilzhanova, L., Zhanseitov, A., Belgi-
bayeva, K., Kuttybayeva, N. & Alimbayeva, L.
(2025). State Governance of Information Pro-
cesses in Kazakhstan's Regions: A Sectoral
Case Study of Agriculture in the Digital Econo-
my. Research on World Agricultural Economy, 6
(4), 784—797. https://doi.org/10.36956/rwae.v6i4.
2832 [in English].

[2] The concept of development of the agro-
industrial complex of the Republic of Kazakhstan
for 2021-2030. (2021). Available at: https://
www.adilet.zan.kz/rus/docs/P2100000960#2216
(date of access: 10.03.2026) [in English].

[3] Kenzhin, Zh., Kunyazov, E., Serikbaev,
S., Myrzabek, Zh., Dyusengazina, N. & Shafee-
va, L. (2023). Ekonomicheskoe razvitie sel'skogo
hozyajstva v regione (na primere Pavlodarskoj
oblasti): vyzovy, strategii i perspektivy [Economic
development of agriculture in the region (on the
example of Pavlodar region): challenges,
strategies and prospects]. Scientific Journal of
Pedagogy and Economics, 404 (4), 463-480.
https:// doi.org/ 10.32014/ 2023.2518-1467.563
[in Russian].

[4] Kusmoldaeva, Zh.N., Belgibaeva, Zh. &
Abraliev, O. (2025). Zanyatost' sel'skogo nase-
leniya Respubliki Kazakhstan [Employment of the
rural population of the Republic of Kazakh-
stan]. Problemy agrorynka - Problems of Agri
Market, 4, 177-187. https://doi.org/10.46666/
2025-4.2708-9991.16 [in Russian].

[5] Grabowski, R. & Self, Sh. (2023). Agri-
cultural productivity growth and the development
of manufacturing in developing Asia. Economic
Systems, 47 (2), Article 101075. https://doi.org/
10.1016/j.ecosys.2023.101075 [in English].

[6] Christiaensen, L. & Martin, W. (2018).
Agriculture, structural transformation and poverty
reduction: Eight new insights. World Develop-
ment, 109, 413-416. https://doi.org/10.1016/
j-worlddev.2018.05.027 [in English].

[7] Lloyd, J.S.B. (2024). Examining the
Impact of Human Capital and Innovation on Farm
Productivity in the KwaZulu-Natal North Coast,
South Africa. Agricultural Economics Research,
Policy and Practice in Southern Africa, 63 (1-2),
51-64. https://doi.org/10.1080/03031853.2024.
2357072 [in English].

[8] Touri, M. (2024). Deconstructing the Role
of ICTs in Agricultural Development Using the
Diverse Economies Framework. Information
Technology for Development, 30 (4), 696—
716. https://doi.org/10.1080/02681102.2024.233
2316 [in English].

[9] Kleemann, L. & Ole Semrau, F. (2025).
Connecting the unconnected? Social ties and ICT
adoption among smallholder farmers in develo-
ping countries. Technological Forecasting and

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 227

Social issues of the village


https://doi.org/10.1016/j.ecosys.2023.%20101075
https://doi.org/10.1016/j.ecosys.2023.%20101075
https://doi.org/10.1016/j.worlddev.2018.05.027
https://doi.org/10.1080/03031853.2024.2357072
https://doi.org/10.1080/02681%20102.2024.2332316
https://doi.org/10.1080/02681%20102.2024.2332316
https://doi.org/10.1016/j.techfore.2025.123985
https://doi.org/10.1016/j.techfore.2025.123985
https://doi.org/10.46666/2025-4.2708-9991.01
https://doi.org/10.46666/2025-1.2708-9991.22
https://www.enbek.kz/ru/node/%206445
https://www.enbek.kz/ru/node/%206445
https://www.enic-kazakhstan.edu.kz/files/176889%201063/atlas-atyrauskaya-obl_rus.pdf
https://www.enic-kazakhstan.edu.kz/files/176889%201063/atlas-atyrauskaya-obl_rus.pdf
https://doi.org/10.36956/rwae.v6i4.%202832
https://doi.org/10.36956/rwae.v6i4.%202832
https://doi.org/10.46666/%202025-4.2708-9991.16
https://doi.org/10.46666/%202025-4.2708-9991.16
https://doi.org/%2010.1016/j.ecosys.2023.101075
https://doi.org/%2010.1016/j.ecosys.2023.101075
https://doi.org/10.1016/%20j.worlddev.2018.05.027
https://doi.org/10.1016/%20j.worlddev.2018.05.027
https://doi.org/10.1080/03031853.2024.%202357072
https://doi.org/10.1080/03031853.2024.%202357072
https://doi.org/10.1080/02681102.2024.2332316
https://doi.org/10.1080/02681102.2024.2332316

ArpapJibIK HapbIK npodiaemasiapsel, Ne 2, 2026

ISSN-L 2708-9991, ISSN 1817-728X

COPP 0000000000000 000000000000000000000000000000000000000000%9

Social Change, 213, Article 123985. https://doi.
0rg/10.1016/j.techfore.2025.123985 [in English].

[10] Madiev, G., Kerimova, U. & Nigmad-
zhanov, U. (2025). Gosudarstvennoe regulirova-
nie innovatsionnogo razvitiya agropromyshlen-
nogo kompleksa Respubliki Kazakhstan [State
regulation of innovative development of the agro-
industrial complex of the Republic of Kazakh-
stan]. Problemy agrorynka - Problems of Agri
Market, 4, 14-26. https://doi.org/10.46666/2025-
4.2708-9991.01 [in Russian].

[11] Tulegenova, A.U. (2025). Kadrovaya
politika v sel'skikh raionakh: sovremennoe so-
stoyanie, rezul'tativnye resheniya [Personnel
policy in rural areas: current state, effective
solutions]. Problemy agrorynka - Problems of
AgriMarket, 1, 244-254. https://doi.org/10.46666/
2025-1.2708-9991.22 [in Russian].

[12] Trukhachev, V., Bobrishev, A., Khokh-
lova, E., Ivashova, V. & Fedisko, O. (2019).
Personnel Training for the Agricultural Sector in
Terms of Digital Transformation of the Economy:
Trends, Prospects and Limitations. International
Journal of Civil Engineering and Technology, 10
(1), 2145-2155 [in English].

[13] MacPherson, J., Voglhuber-Slavinsky,
A., Olbrisch, M., Schobel, P., Donitz, E., Moura-

Information about authors:

tiadou, I. & Helming, K. (2022). Future agricultural
systems and the role of digitalization for achieving
sustainability goals. A review. Agronomy for Sus-
tainable Development, 42, Article 70. https://doi.
0rg/10.1007/s13593-022-00792-6 [in English].

[14] Byuro natsional'noi statistiki Agentstva
po strategicheskomu planirovaniyu i reformam
Respubliki Kazakhstan [Bureau of National
Statistics of the Agency for Strategic Planning
and Reforms of the Republic of Kazakhstan].
Available at: https://www.stat.gov.kz/ (date of
access: 10.03.2026) [in Russian].

[15] Srednesrochnyi prognoz potrebnosti v
kadrakh na 2023-2030 gg. AO «Tsentr razvitiya
trudovykh resursov» [Medium-term forecast of
personnel needs for 2023—-2030. JSC "Center for
the Development of Labor Resources"]. Available
at: https://www.enbek.kz/ru/node/6445 (date of
access: 11.03.2026) [in Russian].

[16] Atlas Atyrauskaya oblast'. Regional'-
naya karta potrebnostei v kadrakh Atyrauskoi
oblasti [Atlas of Atyrau region. Regional map of
personnel needs of Atyrau region]. Available at:
https:/ lwww.enic-kazakhstan.edu.kz/ files/17688
91063/atlas-atyrauskaya-obl_rus.pdf (date of
access: 11.03.2026) [in Russian].

Sarina Bakytgul — The main author; Candidate of Economic Sciences; Associate Professor of the
Higher School of Economics; Astana International University; 010000 Kabanbay batyr Ave., 8, Astana,
Kazakhstan; e-mail: bahita_@mail.ru; https://orcid.org/0009-0003-0487-4469;

Smagulova Zubirash; Ph.D, Associate Professor; Dean of the Higher School of Economics; Astana
International  University; 010000 Kabanbay batyr Ave., 8, Astana, Kazakhstan; e-mail:
smagulovallll@mail.ru; https://orcid.org/0000-0003-3759-5741

Baltabayev Bolat; Ph.D student; Senior Lecturer of the Higher School of Economics; Astana
International  University; 010000 Kabanbay batyr Ave., 8, Astana, Kazakhstan; e-mail:
bbaltabaev1985@mail.ru; https://orcid.org/0000-0001-6403-3731

ABTopnap Typanbl aKnapar:

CapuHa bBbakbimayn CarbiHObIKKbI3bI — HEeri3ri aBTOP; 9KOHOMWKA fbiflbIMOAPbLIHbLIH, KaHaANOAThI;
OKOHOMMKa XoFapbl MeKTEBIHIH KaybiMaacTbipbifiFaH npodeccopsbl; AcTaHa xanblkapanblk YHUBEPCUTETI;
010000 KabaHban 6aTbip oaHf.,8, ActaHa K., KaszakcTaH; e-mail: bahita_@mail.ru; https://orcid.org/0009-

0003-0487-4469;

Cmaeynoea 3ybupaw KanbibekosHa; Ph.D, kaybimgacTbipbifiFaH npodeccop; JKOHOMUKa >Kofapbl
MekTebiHiH aekaHbl; AcTaHa xanbikapanblk yHuBepcuteTi; 010000 KabaHban 6ateip gaHr.,8, ActaHa K.,
KasakcTtaH; e-mail: smagulovallll@mail.ru; https://orcid.org/0000-0003-3759-5741

Bbanmabaes bonam >KaHb6ekyrnbi; Ph.D gokTopaHTbl; QKOHOMUKA XXOFapbl MEKTEOIHIH aFa OKbITYLUbICHI;
AcTtaHa xanblkapanelk yHuBepcuteTi; 010000 KabaH6an Gateip ganf., 8, ActaHa K., KasakctaH; e-mail:
bbaltabaev1985@mail.ru; https://orcid.org/0000-0001-6403-3731

MHdopmaumsa o6 aBTopax:

CapuHna bakbimeyrb CaeblHObIKOBHAa — OCHOBHOW aBTOP; KaHAMOAT 93KOHOMWYECKMX Hayk;
accounmnpoBaHHbI npodeccop Beiclwen LWKomnbl 3KOHOMUKKW; MexayHapoaHbIi yHuBepcuteT AcTaHa;
010000 np. KabaHb6an 6aTtbipa, 8, r.ActaHa, KasaxcraH; e-mail: bahita_@mail.ru; https://orcid.org/0009-

0003-0487-4469;

Cwmazynoea 3ybupaw KanbibekogHa; Ph.D, accounnpoBaHHbI npodeccop; aekaH Beiclien wkonbl
3KOHOMUKK; MexayHapogHbii yHmBepcuteT ActaHa; 010000 np. KabanGam ©Gatbipa, 8, r.AcTaHa,
KasaxctaH; e-mail: smagulovallll@mail.ru; https://orcid.org/0000-0003-3759-5741

banmabaee bonam XKaHb6eKyrbl; OOKTOpPaHT

Ph.D; crtapwwui npenogaBaTenb Bbiclien LWKOMbI

3KOHOMUKK; MexayHapoaHbii yHuBepcuteT ActaHa; 010000 np. KabanbGaw 6GaTbipa, 8, r.ActaHa,
KasaxctaH; e-mail:bbaltabaev1985@mail.ru; https://orcid.org/0000-0001-6403-3731

228 000000000000000000000000000000000000000000000000000000000000000000000000000000000000

AYBLIIBIH 3J1eyMETTIK MpodjieMaiapbl


https://doi.org/10.46666/2025-4.2708-9991.01
https://doi.org/10.46666/2025-4.2708-9991.01
https://doi.org/10.46666/%202025-1.2708-9991.22
https://doi.org/10.46666/%202025-1.2708-9991.22
https://www.stat.gov.kz/
https://www.enbek.kz/ru/node/6445
https://www.enic-kazakhstan.edu.kz/files/17688%2091063/atlas-atyrauskaya-obl_rus.pdf
https://www.enic-kazakhstan.edu.kz/files/17688%2091063/atlas-atyrauskaya-obl_rus.pdf
https://orcid.org/0009-0003-0487-4469
https://orcid.org/0000-0001-6403-3731

