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Abstract. Kazakhstan’s agricultural sector faces increasing pressure from climate challenges, en-
vironmental, social, and governance (ESG) requirements, and the national course toward digital
transformation. Understanding how ESG and digitalization impact financial performance is crucial
for shaping future strategies. The goal is to examine the impact of digital processes and ESG prin-
ciples on the financial performance of agricultural enterprises in Kazakhstan. Methods — using
quantitative data from JSC "Atameken-Agro" for 2014-2023, the study assesses how digital mod-
ernization and ESG trends influence revenue, net profit, and return on assets (ROA). Empirical in-
dicators are complemented by case analysis to reveal operational characteristics. Results — the
findings show that investment in ESG standards may initially raise depreciation costs but align with
long-term sustainability goals. Digital modernization positively correlates with production out-
comes, although its immediate impact is statistically insignificant. However, case studies demon-
strate that digital tools help increase transparency in ESG practices and facilitate the spread of
ecological innovations, which could generate tangible returns over time. Conclusions — as Kazakh-
stan transitions to mandatory ESG reporting in 2025 and expands digital agriculture initiatives, a
stronger long-term synergy between ESG and digital progress is expected. While current monetary
effects remain ambiguous, effective government support and technological transformation will en-
hance this synergy. This research underscores the strategic importance of integrating ESG princi-
ples and investment in digitalization as key factors in the transformation of the agricultural sector.

AnpaTtna. KasakcTaHHbIH arpapnblk ceKkTopbl KnumaTtTblK CbIH-TereypiHaepaiH, 3KOMOrusinbik,
aneymeTTik aHe 6Oackapy acnekTinepi (ESG) koHTekcTiHAeri TananTapAblH aHe LUpPRbIK
TpaHcdopMaumsara apHanfaH YNTTblK 6aFbITTbIH ©cin Kene XaTKaH KbiCbiIMblHA Tan 6onagbl. ESG
X9He uMcdpnaHabipyAblH 3KOHOMUKanbIK KepceTKiluTepre Kanaw acep eTeTiHIH TyciHy Gonawak
cTpartermanapabl KanbINTacTbipy VYWiH oTe MaHbi3Aabl. Makcambl — pecnybnukaHbliH aybin
WwapyalwblJibiFbl KaCiMOPbIHAAPbLIHbIH KapXblblK HaTwkeniniriHe undpnbik npouecc neH ESG-
KarnpaTTapbiHbIH acepiH 3epTrey. 9dicmepi — 2014-2023 Xbingapaarbl "AtamekeH-Arpo” AK
AepeKTepiHiH{ caHAbIK cunaTtTramanapbiHbiH kemerimeH ESG-3aHAbINbIKTapbiH LUQPIbIK XaHApPTYy
X9He eHri3y Kipicke, Taza nanpara KoHe akTUBTepAiH peHTabenbainiriHe (ROA) kanan acep eTeTiHi
OaranaHagbl. AMNUpUKanblK UHAMKaTOpnap onepauussnblK KbI3MeTTiH epeKwenikTepiH awartbiH
Kec-TangayMeH TonbIKTbipbinaabl. Hamuxenep — anbiHFaH aknapat ESG craHpgapTTapbliHa
MHBecTuUUMANaAy OGacTankbiga amMopTU3auuvAanblK LWbIFbIHAAPAbI apTThipybl MYMKIH €KeHiH
KepceTedi, Oipak y3akK Meps3imai TypakTbl Aamy MakcatTapblHa caukec kenegi. LUndpnbik
MoAepHU3auua eHAIPICTiK HOTUXKeNepMeH OH KoppensuusnaHagbl, AereHMeH OHbIH Xeaen acepi
cTaTUCTUKanNbIK TYpFbiaaH wamanbl. Byn petre kencrep uncdpnobik kypangap ESG-epexenepiHiH
AWbIKTbIFbIH aPTTbIPYFa XXoHe 3KONOrMAnbIK UHHOBaLMANapAbl TapaTyfa biKnan eTeTiHiH KepceTtegi,
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Oyn 6bonawakra MaTtepuanablK Tabbic akenyre MyMKiHAiKk 6epepi. KopbimbiHObINnap — KasakcTaH
Pecny6nukacbiHbIH 2025 xbingaH 6actan miHgeTTi ESG-ecenTinikke KewyiHe XaHe LU pnbIK aybis
wapyawbinbifbl canacbiHaarbl 6acTamanapablH KeHerwiHe Kapan ESG meH uudpnbik nporpecc
apacbiHaarbl y3aK Mep3imai e3apa 6annaHbICTbl HbIFanUTy KyTinyae. Kasipri moHeTapnbik acepnep
Oenricia 6onbin Kanca ga, YKimeTTiH TMiMAai Kongaybl MeH TEXHOSOrMAMbIK TpaHcdopmMaumusachl
onapAablH CUHeprusicbiH kKywenteai. Ocbl 3epTTey arpapifblk canagafbl e3repictepaiH Herisri
c¢dakTopnapbl peTiHge uudpnaHgbipyFa ESG keHe wuHBecTUUMANBLIK WHBecTUUUANapgbl
OipikTipyAiH cTpaTernanbiK MaHbI3ObIbIFbIH KOpceTeni.

AHHoTaumsA. ArpapHbin cekTop KaszaxcTtaHa cTtankuBaeTcsl ¢ pacTylMM AaBrieHMeM KIMMaTU4ecKnx
BbI30BOB, TP€OOBaHMA B KOHTEKCTE JIKOJIONMYECKMX, CcouMaribHbIX U ynpaBlieHYeCKUX acneKkToB
(ESG) n HaumoHanbHOro Kypca Ha undpoByto TpaHchopmaumio. lMoHMMaHue Toro, kak ESG n und-
poBM3auus BNUAIOT Ha 3IKOHOMMYECKMEe NoKasaTesnv, MMeeT peluarolee 3HavyeHue ansa opmmpo-
BaHus Oyayuwmux ctpaterui. Ljenbs — uccnepoBatb BnusiHme uudpoBoro npouecca u ESG-npuHuun-
noB Ha (PUHAHCOBYH pPe3yNbTaTUBHOCTb CENIbCKOXO3AMCTBEHHbLIX NpeanpuATUN pecnyosinKu.
MemoObI — ¢ NOMOLLbI KONMYEeCTBEHHbIX XapaKTepucTUK AaHHbIXx AO «ATamekeH-Arpo» 3a 2014-
2023 rr. oueHuBaeTcs Kak uucdpoBoe o6HoBMeHMe U BHegpeHne ESG-3akoHOMepHOCTEN BNUAIOT Ha
BbIPYUKY, YNCTYIO0 NPUOLINb U peHTabenbHocTb akTMBOB (ROA). dmnupuyeckne nHankaTopbl A0-
NOJIHAIOTCA KEeWC-aHanu3oM, pacKpbIBalOWMUM OCOOGEHHOCTU ONepaunoHHOW [eATEeNbHOCTMU.
Pe3ynbmamabi — nony4YeHHas MHopmaumsa nokasbiBaeT, YTO MHBecTuuumn B ESG-ctaHpapThl moryT
M3Ha4vaslbHO yBeNM4YMBaTb aMOPTU3aLUOHHbIE U3AepPKKU, OQHAKO COOTBETCTBYIOT AONTOCPOYHbIM
uensm yctomumeoro passutus. LincdpoBasa moaepHM3aums nonoxurenbHO KoppenupyeT ¢ Npouns-
BOACTBEHHbLIMU KOHEYHbIMM UTOraMu, XOoTA ee HeMeasleHHoe BIIUAHWE CTaTUCTUYEeCKU He3Hauu-
TenbHo. [pn 3TOM Kelcbl AEMOHCTPUPYHOT, YTO LU POBbIE MHCTPYMEHTbI CNOCOGCTBYIOT NOBLILLIE-
Huio npo3pavyHocTn ESG-npaBun u pacnpocTpaHeHUIo 3KONIOrM4eCKNX MHHOBaLMIA, YTO B Nepchnek-
TUBe NO3BONIUT NPUHOCUTL MaTepuanbHble Aoxoabl. Bbieodbl — No Mepe nepexopa Pecny6nukn
KasaxcTaH k ob6sizatenbHon ESG-oTueTHOCTM € 2025 roga v pacluMpeHus nHuumaTtme B cdpepe umnd-
POBOro CenbCKOro XO3fINCTBa, OXWAAEeTCA YKpenrneHue AONroBpeMeHHOW B3auMMOCBA3WN MexXay
ESG n undpoBbiM nporpeccom. XoTs TeKywme MoHeTapHble 3chpeKTbl OCTalTCA HeonpeaeneH-
HbIMW, AENCTBEHHaA rocyaapcTBeHHasa noagep)Kka U TeXHosorm4yeckue npeobpasoBaHUA yCUNAT
Mx cuHepruro. Hacrosiee nccnegoBaHue nogyepkMBaeT CTpaTermyeckyo BaXXHOCTb MHTErpMpoBa-
HUA ESG n NHBECTULIMOHHBIX BIOXeHUN B LM poBU3aLMIo Kak KIoYeBbIX hakTopoB npeobpaso-
BaHWM B arpapHou cdepe.

Keywords: agriculture, digitalization, ESG, precision farming, corporate governance, environmental
standards, government support, financial performance.
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Introduction
In May 2022, at the World Economic Fo-
rum in Davos, Kazakhstan reaffirmed its com-

The growing focus on ESG has become a
new source of competitive advantage for enter-
prises. Enhancing ESG compliance is essential

mitment to Environmental, Social and Govern-
ance (ESG) goals. Priorities were set on devel-
oping a green economy, enhancing energy ef-
ficiency, and expanding renewable energy
sources. ESG policies have since drawn in-
creasing attention across sectors. Although
ESG reporting is currently voluntary, starting
January 1, 2025, financial institutions in Ka-
zakhstan will be required to submit ESG re-
ports, strengthening corporate transparency
and accountability (Xie H., Lyu X.) [1].

for high-quality and sustainable development.
At the same time, digital transformation is in-
creasingly recognized as a catalyst for ESG im-
plementation by optimizing resource use, in-
creasing transparency, and supporting green
innovation. With adequate policy support and
government incentives, digital technologies
can enhance corporate ESG performance
through strengthened innovation capacity
(Yang P., Hao X., Wang L. et al.) [2]. Further-
more, they facilitate stakeholder engagement,
improve data-driven decision-making in ESG
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planning, and support environmental risk man-
agement systems.

While digitalization has been shown to im-
prove ESG outcomes in high-tech and high-
emission industries (Qin X., Xie G.) [3], its role
in agriculture remains underexplored. Studies
suggest that digital tools improve ESG effi-
ciency and disclosure, but their direct impact on
financial performance in agriculture is still un-
clear. In emerging markets like Kazakhstan, the
effectiveness of ESG and digitalization strategies
depends on regulatory frameworks, adoption
rates, digital literacy, and infrastructure invest-
ment (Katenova M., Qudrat-Ullah H.) [4].

Kazakhstan’s agricultural sector continues
to face systemic issues - low productivity, un-
derdeveloped ESG practices, limited innova-
tion, and delayed digital adoption (Zhanaltay
Z.) [5]. These challenges constrain the coun-
try's efforts to modernize and remain compete-
tive globally. Additionally, environmental deg-
radation, inefficient land use, and social dispa-
rities further weaken the sector’s sustainability.
Amid rising ESG expectations and the global
agtech revolution, Kazakhstan must accelerate
agricultural transformation to achieve long-
term resilience and sustainability.

This study uses the example of leading en-
terprises such as «Atameken-Agro» JSC to
conduct a quantitative assessment of the rela-
tionship between ESG ratings, digital transfor-
mation, and financial performance. A data-
driven model is developed to identify how ESG
and digital integration function as dual drivers
of agricultural modernization and sustainable
value creation in the national economy, contrib-
uting to inclusive growth and long-term strate-
gic priorities.

Literature Review

The integration of digital technologies
plays a vital role in advancing environmental
and ESG goals, especially in agriculture. Mon-
dejar M.E., Avtar R., Diaz H.L. et al. [6] high-
light that tools such as the Internet of Things
(IoT), Artificial Intelligence (Al), and blockchain
contribute to reducing carbon footprints, pro-
moting resource efficiency, and supporting the
Sustainable Development Goals. Precision
farming systems, in particular, have demon-
strated potential in lowering water and fertilizer
consumption, thus aligning with sustainable
land management and ESG criteria.

Digitalization also fosters broader socioec-
onomic benefits. Weber R., Frank M., Braun J.
[7] show that smart sensors, digital financial
services, and traceability systems improve
farmers' access to markets, information, and fi-
nancing, which in turn strengthens economic
resilience and social equity in rural regions. In

Kazakhstan, Kaldiyarov D.A., Kalymbekova
Z.K., Zhumanazarov K.B. [8] emphasize that
platforms like Qoldau Digital have been intro-
duced to enhance transparency in budget allo-
cation and optimize operational processes in
the agro-industrial sector.

Kazakhstan’s enterprises are actively
adopting integrated approaches to digitalize-
tion and ESG. «Atameken-Agro» JSC, for in-
stance, has introduced international technolo-
gical standards and sustainability principles to
boost productivity while minimizing environ-
mental impacts (Atameken-Agro. Annual re-
port) [9]. «Aitas KZ» JSC combines environ-
mental responsibility and community engage-
ment with technological innovation, setting a
strong example for ESG compliance and re-
gional leadership in sustainable development
(Aitas KZ. ESG report 2023) [10].

The government of Kazakhstan is also ad-
vancing agri-digital strategies. A national
stakeholder review emphasizes the country’s
focus on implementing satellite monitoring, Al-
driven analytics, and smatrt irrigation systems
between 2025 and 2026 to increase yields, re-
duce water consumption, and optimize labor
(Government of Kazakhstan...) [11]. These ini-
tiatives reflect an institutional commitment to
aligning agricultural modernization with green
economic priorities.

Kazakhstan’s researchers Shalbayeva
A.R., Tamenova S.S., Umbetaliev A.D. [12]
emphasize the application of the ESG concept
in the country’s agricultural sector as a source
of competitive advantage. Their study high-
lights how ESG implementation enhances sus-
tainability, improves access to responsible in-
vestment, and strengthens trust among stake-
holders, ultimately contributing to the long-term
competitiveness of Kazakhstan’s agri-food en-
terprises.

Their findings underscore the relevance of
national context, policy coherence, and institu-
tional capacity in ensuring the success of ESG
and digital transformation in Kazakhstan’s ag-
ricultural sector. In addition, Mohsin A.F., Bar-
lykbay N., Mamanova S. [13] address technical
limitations in the scalability and integration of
loT systems within Kazakhstan’s agri-sector,
emphasizing the need for improved infrastruc-
ture and system interoperability to fully realize
the potential of digital agriculture.

This review supports the conclusion that
the synergy between digital transformation and
ESG implementation represents a viable and
forward-looking model for agricultural moderni-
zation in Kazakhstan. It addresses both envi-
ronmental and social challenges while enhanc-
ing productivity and investment attractiveness.
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Materials and methods

This study applies a quantitative empirical
method combined with a case study approach
to assess the influence of ESG practices and
digitalization on financial performance in Ka-
zakhstan’s agricultural sector. The focus is pla-
ced on the evolution of sustainability and tech-
nological innovation in «Atameken-Agro» JSC,
one of the country’s leading agro-industrial en-
terprises (Atameken -Agro. Annual report) [9].

To estimate ESG performance, the
Weighted Scoring Model was used, drawing on
international standards from the Global Report-
ing Initiative. GRI Standards [14] and the Sus-
tainability Accounting Standards Board [15].
The composite ESG score is calculated using
a weighted formula: ESG Score = 0.4E + 0.3S
+ 0.3G. The company’s annual reports from
2014 to 2023 served as the basis for evaluating
environmental actions, social policies, and cor-
porate governance reforms.

Financial data such as revenue, net profit,
return on assets (ROA), and debt ratio were
collected from the same reports for the 2014-
2023 period. A Digitalization Index was also
developed based on the implementation of pre-
cision farming, artificial intelligence (Al), and In-
ternet of Things (IoT) technologies. To en-
hance validity, the digitalization metrics were
cross-verified with sectoral policy documents
and expert interviews.

All analytical outcomes derived from the
data are presented and interpreted in the Re-
sults section, including visual trends and the re-
lationship between ESG indicators, digital
transformation, and financial metrics.

Tabel 1 — ESG Rating Framework

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

Results

Kazakhstan has vast arable land and
great potential for the development of modern
agriculture. In recent years, the government
has placed strong emphasis on integrating
ESG concepts and digital technologies into the
agricultural sector. In addition to public support,
major enterprises have actively aligned with
national ESG and digitalization priorities. Ka-
zakhstan is now using drones, loT systems,
and satellite imaging for precision monitoring
and soil management (Mohsin A.F., Barlykbay
N., Mamanova S.) [13], (Mamytov A., Toktarov
A., Abdygalieva S. et al.) [16]. For instance,
«Atameken-Agro» JSC has introduced interna-
tional financing to upgrade equipment, raise
efficiency, and reduce its environmental impact
(Atameken- Agro. Annual report) [9]. Similarly,
Aitas KZ JSC has established a corporate
environmental fund to support regional eco-
logical programs during expansion phases
(Aitas KZ. ESG report) [10]. These enterprises
set a benchmark for the integration of ESG and
digital technologies in the agricultural sector.

In a recent roundtable on Kazakhstan’s
digital transformation (Government of Kazakh-
stan...) [11], innovation sector leaders highligh-
ted emerging technologies such as Al-driven
predictive tools, autonomous agricultural
robots, and smart soil analysis systems. These
innovations are projected to boost crop yields
and resource efficiency, with phased imple-
mentation expected between 2025 and 2026.

The structure used to assess ESG
performance at «Atameken-Agro» JSC is
summarized below (table 1).

The company’s financial indicators and
ESG scores from 2014 to 2023 are presented
below (table 2).

ESG Dimension Key Indicators ngr?éi Atameken-Agro Progress
Environmental Low-carbon agriculture 0-30 Adoption of No-Till farming in 2016, Preci-
(E) technology sion Agriculture in 2020
Renewable energy 0-10 Introduction of solar irrigation in 2021
. . i Improved employee welfare and training
Social (S) Labor conditions 0-20 (2018-2021)
Sustainable supply Implementation of sustainable supply chain
: 0-10 .
chain management in 2022
i First ESG report published in 2021, meeting
Governance (G) ESG transparency 0-10 international standards by 2023
Green finance 0-10 Adoption of EBRD green financing in 2022

Note: «Atameken-Agro» JSC annual reports (2014-2023), compiled by the author
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Year ESG Digitalization Revenue Net Profit ROA Debt Ratio
Score Index (KZT) (KZT) (%) (%)
2014 40 20 8.14 -2.8 -8.18% 113.05 %
2015 45 25 10.88 -5.01 -12.73% 124.10 %
2016 50 30 15.86 -1.61 -2.66% 86.98 %
2017 55 40 20.96 0.06 0.08 % 72.87 %
2018 60 50 15.64 -5.64 -7.54% 77.28%
2019 65 60 26.77 3.12 4.23 % 82.52 %
2020 70 70 28.6 12.93 15.22 % 67.40 %
2021 75 80 41.65 4.4 4.85 % 78.89 %
2022 80 85 54.61 18.2 16.27 % 69.69 %
2023 85 90 44.66 -19.9 -17.98% 76.51 %
Note: «Atameken-Agro» JSC annual report (2014-2023), compiled by the author.

The empirical analysis reveals that ESG
investments and digitalization have complex
effects on financial performance. The correla-
tion analysis indicates that ESG Score has a
weak relationship with ROA and net profit, sug-
gesting that ESG adoption may not yield imme-
diate financial benefits. In contrast, the Digita-
lization Index shows a slightly stronger correla-
tion with financial performance, but the rela-
tionship remains statistically weak, implying
that digital transformation alone is not a gua-
ranteed driver of financial success.

Regression analysis further confirms
these trends. ESG investments negatively im-
pact ROA and net profit, with coefficients of -
2.25 and -2.75, respectively, suggesting that
ESG-related expenditures may increase ope-
rational costs in the short term. Digitalization,
on the other hand, has a positive but statisti-
cally insignificant effect on financial perfor-
mance, with a coefficient of 1.46 for ROA and
1.67 for net profit. These results imply that
while digital transformation may enhance effi-
ciency and transparency, its direct financial im-
pact remains uncertain.

The lack of a significant interaction effect
between ESG and digitalization suggests that
these two factors may function independently
rather than as immediate financial performance
drivers. This could be attributed to the early-
stage nature of ESG adoption in Kazakhstan’s
agricultural sector, where ESG investments pri-
marily focus on compliance and long-term sus-
tainability rather than immediate profitability.
Similarly, digitalization efforts may be enhan-
cing operational efficiency but not yet transla-
ting into measurable financial gains.

Future research should consider whether
sustained investment in both ESG and digital
transformation could yield stronger long-term
synergies. The explanatory power (R?) of the
models is moderate, with ESG and digitalize-

tion together explaining only 21-25% of finan-
cial performance variations.

In summary, ESG and digitalization may
function as independent factors rather than im-
mediate synergistic drivers of financial suc-
cess. ESG adoption may require a longer
timeframe to demonstrate financial benefits,
while digitalization's impact could depend on
further industry developments and policy sup-
port. These findings highlight the need for lon-
gitudinal studies and policy-driven incentives to
better understand the long-term economic im-
plications of ESG and digital transformation in
Kazakhstan’s agricultural sector.

Despite the short-term financial challen-
ges identified in regression models, qualitative
insights from «Atameken-Agro» JSC suggest
that digitalization and ESG adoption contribute
to long-term sustainability. As an industry pio-
neer, «Atameken-Agro» JSC has integrated
digitalization into agricultural production mana-
gement at an early stage. In 2016, the com-
pany took the lead in introducing the techno-
logy of «Agrostreamy, a local agricultural digi-
tal solution provider, and deployed a unique
agricultural information integrated system thro-
ughout the group.

This move made «Atameken-Agro» JSC
the first domestic agricultural enterprise to "ta-
ke the lead", and by learning from international
experience, modern information technology
was "implanted” into the vast farmland of Ka-
zakhstan. Practice has proved that the imple-
mentation of this digital system has greatly im-
proved production efficiency and output. In
2019, one of Atameken’s farms set a national
record for winter wheat yields of 71.4 quintals
per hectare (7.14 tons per hectare), far above
the industry average (the average farm yield is
also 50 quintals per hectare). The farm’s mana-
gement directly attributes this success to the
stable and efficient operation of the information
system that the company chose to deploy.
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By optimizing the cultivation plan and ag-
ricultural inputs through digital means, the farm
has achieved high and stable yields, proving
the great value of digital agriculture. The Ag-
rostream system of «Atameken-Agro» JSC co-
vers multiple functional modules and realizes
fine control of the production process. On the
one hand, the field operation module monitors
and dispatches all agricultural machinery in
real time, tracks the operating status and idle
time of combine harvesters, planters, and
transport trucks, and optimizes the operation
schedule, making the sowing, harvesting and
transportation links seamless, continuous and
efficient. This significantly shortens the produc-
tion cycle and almost eliminates human delays.

On the other hand, the warehousing and
logistics module digitizes the entire process of
grain flow from harvest in the field: all data from
grain storage, drying, grading, storage to load-
ing and unloading are recorded, and ware-
house operators can view the location and sta-
tus of different batches of grain in real time.
With the help of this module, the internal pro-
cesses of the warehouse (such as grain receiv-
ing-warehouse-turning-cleaning-mixing-out of
the warehouse, etc.) become completely trans-
parent, effectively preventing the mixing of
grains of different qualities and quantity losses.
The system can also automatically generate
transportation documents, compare the actual
weight and the converted weight, and promptly
detect quality anomalies or human errors.

Through these digital measures, «Atame-
ken-Agro» JSC has greatly strengthened the
traceability and internal control capabilities of
the supply chain, won the trust of customers
with highly transparent and reliable operations,
and is regarded as a reliable partner for grain
procurement. While practicing digitalization,
«Atameken-Agro» JSC also pays attention to
environmental and social goals in ESG. The
company vigorously promotes sustainable far-
ming methods. For example, the no-till techno-
logy mentioned above is applied to most of its
arable land, which not only reduces soil erosion
and conserves water and soil, but also reduces
fuel consumption for mechanical operations.

In addition, «Atameken-Agro» JSC has
achieved green technology upgrades by intro-
ducing foreign financial support: in 2023, the
European Bank for Reconstruction and Devel-
opment provided «Atameken-Agro» JSC with a
loan of US$ 10 million to replace old agricul-
tural machinery (tractors, combine harvesters
and sprayers). This investment will help «Ata-
meken-Agro» JSC further improve production
efficiency and reduce carbon emissions, and
provide employees with training opportunities

to operate new equipment and cultivate skilled
talents to adapt to future agriculture. In ex-
change, «Atameken-Agro» JSC needs to meet
the environmental and social standards of in-
ternational financial institutions, and its overall
ESG performance has been continuously im-
proved.

Through the two-pronged approach of
«digitalization + ESG», «Atameken-Agro» JSC
has successfully built itself into a high-yield, ef-
ficient and sustainable modern agricultural en-
terprise. It not only has outstanding econo-mic
performance, but also sets an example for the
industry to achieve parallel development of dig-
ital agriculture and green development.

While existing literature often highlights
the long-term benefits of ESG adoption, our
findings align with research suggesting that
ESG initially increases costs due to compliance
expenses, green technology investments, and
operational restructuring. These short-term fi-
nancial burdens may explain the negative rela-
tionship between ESG scores and financial
performance in our empirical model.

Digitalization, though its direct financial
impact remains uncertain, plays a crucial role
in ESG compliance and transparency. Tools
such as Al-driven ESG analytics, loT-based re-
source management, and blockchain-enabled
supply chain tracking improve reporting accu-
racy and operational efficiency. While digitali-
zation may not immediately boost profitability,
it acts as a key enabler for ESG-driven trans-
formation.

The  Technology-Organization-Environ-
ment (TOE) framework and Resource-Based
View (RBV) theory help explain the integration
of ESG and digitalization. TOE highlights how
technological capabilities, organizational struc-
ture, and external factors drive ESG and digital
adoption, while RBV emphasizes that firms le-
veraging digital tools for sustainability gain a
competitive edge. For example, «Atameken-
Agro» JSC uses digital systems to enhance
operational efficiency while securing green
financing, demonstrating how ESG and digita-
lization reinforce each other.

Kazakhstan’s agricultural sector is under-
going a transformation driven by ESG princi-
ples and digital innovation. The adoption of
precision agriculture, 10T, and Al-driven solu-
tions has significantly improved productivity,
optimized resource use, and reduced environ-
mental impact. Programs like Digital Kazakh-
stan and government subsidies for water-sa-
ving irrigation and sustainable farming are key
enablers of this transition.
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However, challenges such as limited rural
digital infrastructure and slow ESG adoption re-
main barriers to scaling these initiatives. Agri-
cultural enterprises must proactively integrate
digital tools, adopt climate-smart practices, and
improve ESG transparency to stay competitive
in evolving global markets.

Agricultural cooperatives play a crucial ro-
le in modernizing Kazakhstan’s farming indus-
try by enhancing economies of scale, impro-
ving market access, and facilitating technology
adoption. However, participation remains low
(only ~2% of farmers) due to historical mistrust,
dependence on state subsidies, and lack of
awareness. Strengthening cooperative incen-
tives, such as preferential loans, tax breaks,
and training programs, can encourage farmers
to collaborate. Governments should also shift
their role from direct financial support to creat-
ing an enabling environment that fosters self-
sustaining cooperatives and shared agricul-
tural success.

To enhance sustainability and compete-
tiveness, agricultural enterprises should invest
in digital transformation, adopt ESG-driven
practices, and engage in cooperative partner-
ships. Strategies such as smart irrigation, re-
newable energy use, blockchain-based tracea-
bility, and cooperative-led market integration
can significantly improve financial performance
and sustainability outcomes.

While our findings do not establish an im-
mediate financial benefit from ESG adoption,
they align with global research suggesting that
sustainability investments yield long-term
gains. The digitalization of Kazakhstan’s agri-
cultural sector remains in its early stages, and
the full potential of smart farming technologies,
Al-driven resource optimization, and precision
agriculture has yet to be realized. Moreover,
the upcoming 2025 ESG reporting require-
ments are expected to enhance corporate ac-
countability and attract sustainable investments.
The combination of digitalization and ESG com-
pliance, supported by favorable policies and fi-
nancial incentives, will likely enhance the sector’s
competitiveness in the coming years.

Government policies should continue to
support digital skill development, improve rural
connectivity, and expand green financing op-
tions. By embracing innovation, collaboration,
and responsible resource management, Ka-
zakhstan’s agricultural sector can achieve
long-term growth while meeting global sustain-
ability standards.

Discussion

Given the early-stage nature of ESG and
digitalization adoption in Kazakhstan’s agricul-
tural sector, government policies will play a cru-

cial role in bridging the gap between sustaina-
bility goals and financial viability. Specific
measures include expanding ESG-linked fi-
nancing mechanisms, such as low-interest
green bonds and sustainability-linked credit in-
centives, to support agricultural enterprises in-
vesting in digital transformation. Additionally,
tax benefits for ESG-compliant companies and
direct subsidies for precision agriculture tech-
nologies could enhance adoption rates. Further-
more, a phased ESG reporting mandate could
help firms gradually integrate sustainability prac-
tices without facing immediate financial strain.

First, ESG-linked financial incentives
should be expanded, including low-interest
green finance options, tax breaks for ESG-
compliant enterprises, and sustainability-linked
credit programs. Government-backed finan-
cing mechanisms, such as «KazAgroFinance"
JSC green leasing program, could be further
leveraged to support sustainable agricultural
technologies.

Second, the government should streng-
then digital agriculture initiatives by providing
subsidies for smart farming technologies, Al-
driven precision agriculture, and loT-based re-
source management systems. Developing a
national ESG-digitalization integration frame-
work would also help standardize ESG imple-
mentation across the agricultural sector.

Finally, improving ESG regulatory frame-
works will be critical to ensuring compliance
and transparency. The government should in-
troduce a phased ESG reporting system, star-
ting with large enterprises and gradually ex-
panding to small and medium enterprises
(SMEsSs), allowing businesses time to adapt. Es-
tablishing a centralized ESG data platform
would further enhance investor access to sus-
tainability performance metrics, encouraging
corporate accountability and ESG-driven in-
vestments.

Conclusion

1. This study provides empirical evi-
dence on ESG and digitalization’s role in Ka-
zakhstan’s agricultural transformation. The
findings suggest that while ESG investments
may initially increase costs, their long-term
benefits are promising.

2. Digitalization, though not immediately
linked to financial performance, serves as a
key enabler for ESG implementation by im-
proving transparency and efficiency.

3. While ESG and digitalization have yet
to demonstrate immediate financial synergies
in Kazakhstan’s agricultural sector, their long-
term impact remains promising.

4. As regulatory requirements evolve and
government incentives strengthen, ESG in-

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000 223

Word to young scientists



ArpapJibiK HapbIK npodiaemasiapsel, Ne 2, 2025

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

COPP 0000000000000 000000000000000000000000000000000000000000%9

vestments may transition from compliance-
driven costs to competitive advantages.

5. Future research should employ longitu-
dinal data analysis to assess how sustained
ESG commitments influence financial out-
comes over time. Additionally, exploring the
role of government policies as a moderating
factor in ESG-digitalization interactions could
provide valuable insights into optimizing sus-
tainability-driven business strategies in emerg-
ing markets.
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