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Abstract. The objective —is to substantiate a strategic accounting and analytical model for the sustain-
able development of dairy cattle farming based on the management of cattle productivity. Methods — an
economic and statistical analysis was conducted to assess the dynamics of sectoral indicators (live-
stock numbers, gross milk production, and production costs) for 2024-2025; factor and structural ana-
lyses were employed to identify the impact of productive performance on cost levels and to detect struc-
tural imbalances; economic and empirical modeling was applied to formalize the relationship between
«costs — performance — maintenance costs»; and an analytical survey of agricultural enterprises, based
on astratified sample of 74 farms, was conducted to examine the extent of digitalization and the applica-
tion of management accounting practices. In addition, methods of comparison, grouping, and data ge-
neralization were used to compare business entities according to herd size, identify differences in the
degree of digital technology adoption and livestock productivity, and systematize the factors affecting
production efficiency. The scientific novelty of the study lies in the integration of biological and eco-
nomic parameters within the accounting system, where economic return is regarded as the key criterion
for cost assessment. Results —the study demonstrates that a 28.6% decline in milk yield was accompa-
nied by a 92% increase in cost indicators, while total expenditures increased by only 11.7%, confirming
the biological and economic nature of the crisis phenomena. Conclusions —the gap between cost con-
trol and production performance demonstrates the necessity of implementing an integrated model and
a digital accounting and analytical system. Achieving these objectives requires the wider adoption of
digital tools, the improvement of expenditure tracking and analytical systems, the optimization of re-
source utilization, and the alignment of management decisions with productivity indicators under
changing external conditions. The integration of information on feeding rations, livestock health status,
and environmental parameters simplifies herd management and streamlines accounting procedures.

Anpatna. Makcambi - IKM eHimMainiriH 6ackapy HerisiHge cyTTi Man wapyawbbFblH TYpPaKTbl
AaMbITyAbIH CTpaTervsnbIiK ecenke any-rangay MoaeniH Herizaey. 9dicmepi - 2024-2025 xbinaapAaarbl
cananblk KepceTKilwTepaiH (Man 6acbl, CyTTiH Xannbl eHAipici, e3iHAIK KyHbl) AMHAMUKacbIH Garanay
YWiH 3KOHOMMKanbIK-CTaTUCTUKASbIK 3epTTey, OHiMAi 6enceHAinikTiH WbFbIHOAP AeHreniHe acepiH
aHbIKTay XaHe Aucnponopuusnapabl aHbIKTay YLUiH NanaanaHbiuFaH (hakTopbIK XKoHe KypbibIMAbIK
Tangay, “LWbIFbICTap-HAOTWXKENiNiK-ycTay KyHbl" ToyenainiriH pecimpeyre MyMKiHAOIK GepreH
3KOHOMMUKAIbIK-IMNUPUKANbIK Moaenbaey, udpnaHabipy ayKbIMbIH XXKoHe 6acKapyLlbinbIK ecenke
any npakTMKacblH 3epAeney MakcaTbiHOa cTpaTtudmkaumsananrad ipikteme (74 wapyawbinbiK)
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HeriziHae XyprisinreH aybin wWapyauwbinbFbl KacCinopbiHAAPbIH TangaamMansik 3epTrey. Lapyaubinbik
Xyprisywi cyobektinepai TabbiH Mernwepi 6G0MbIHWA TEHECTIPY Ke3diHAe OepekTepAai canbICTbIpy,
TONTACTbIPY XXOHe Xannbinay, LdprbIK TEXHONOrnANap MeH XaHyaprapAabiH eHiMAIniri fapexeciHiH,
aMblpMalbINbIKTapbIH aHbIKTay, 6HAIPICTIK NpouecTepAiH TMiMAINiK hakTopnapbiH Xyheney agicTepi
KOCbIMLUA@ YCbIHbUFaH. FbINbIMM XaHanNbIK-OMONOrVANBbIK X9He 3KOHOMMUKanbIK NapameTpriepai
Oyxrantepnik ecen XyueciHae MHTerpaumsnay, MyHoa 3KOHOMMKanbIK KaWTapbiM LWbFbIHAAPAbIH
Heri3ri KpuTepuni petiHae KapacTtbipbinagbl. Homuxenep - cyTTiH 28,6%-Fa TemeHaeyi XWUbIHTbIK
WbIFbIC 6eniriHiH Tek 11,7% - Fa ynfatobIMeH KYH HAUKaToprapbIHbIH 92% - Fa ecyiMeH KaTap XypeTiHi
KepceTinreH, 0yn garaapbiC KyOblbICTapblHbIH OMONMOrNANbIK-3KOHOMUKAanNbIK cunaTbiH pacTangbl.
KopbimbiHObinap — wbiFbiHAAp 6asacblH 6Gakbinay MeH eHAipicCTik napameTpnep apacblHAaAFbl
anwakTbIK MHTerpauusinaHFaH mogenb MeH LM prbIK ecen-aHanUTUKarbIK XKyMeHi eHri3y KaxeTTiniriH
ponenpenai. AtanfaH MakcaTTapFa Komn XKeTkisy uucdbpnbik Kypangapabl KongaHyAbl KeHeuTyai,
WhiFbICTapAbl Kagaranay XoHe Tangay XyuenepiH XeTingipyai, pecypctapabl nanpanaHyabl
OHTaWnaHAabIpyabl, COHOAN-aK e3repmMerni CbIpTKbI OpTa XarganbiHga 6ackapy welliMmaepiH eHimainik
KepceTKilTepiMeH yinecTipyai Tanan eteai. PaunoH, ManabiH XXafaanbl, KopLuaraH opTa napameTprepi
Typanbl aknapatTbl GipikTipy TabblHAbl 6ackapy npoueciH XeHinaeTteai, ecenTik onepauusanapgbl
yMbiMaacTbipagbl.

AHHoTauwus. Ljesib - o60cHOBaHMe cTpaTerM4yeckon y4eTHo-aHanMTU4Yeckom Moaenu ycTom4MBoro pas-
BUTUSI MOJIOYHOIO CKOTOBOACTBA Ha OCHOBe ynpaBrieHus npoaykTuBHocTbio KPC. MemoOb! — 3KOHO-
MUKO-CTaTUCTUYECKOE UCcrneaoBaHue Ans OLEHKU ANHAMUKX OTpacneBbIX MoKa3atenemn (noronoebe,
BasioBoe Npou3BOACTBO MOJIOKa, ce6ecTouMocTb) 3a 2024—2025 rr., (pakTOPHbLINA U CTPYKTYPHbIN aHa-
nu3, ucnonb30oBaHHbIe ANSA BbIABNEHUS BNIUAHUA NPOAYKTMBHOMW aKTMUBHOCTM Ha ypOBeHb 3aTpaT 1 06-
HapyXeHWUs AMCNPONopLNM, 3KOHOMUKO-IMNMUPUYECKOe MOAEenMpoBaHue, no3sonusliee dopmanunso-
BaTb 3aBMCMMOCTb «pacxofbl — Pe3yNbTaTUBHOCTb — CTOUMOCTb COAEpPXaHUA», aHanuTu4yecKoe oo6-
crepoBaHue CenbCKOX03MCTBEeHHbIX NPeanpusaTUA, NpoBeAeHHOe Ha OCHOBe CTpaTuMUMpoBaHHOMN
BbIGOPKM (74 XO3AUCTBA), C Lienblo U3y4yeHuss macwraba umcgpoBm3aLmm N NpPakTUK yrnpaBrieH4YecKoro
yyeTa. [lononHuTenbLHO npeacraBneHbl MeToAbl CPaBHEHUs!, FPYNMUPOBKA N 0606LLeHUs AaHHbIX NpU
COMNOCTaB/IEHUN XO3SANCTBYIOLIMX CyOHLEKTOB MO pa3mepy CTaja, onpeperieHUsi pasfiMyMi cTteneHu
LM pPOBLIX TEXHONOTUI U NMPOU3BOAUTENBLHOCTU XKUBOTHbIX, cucTtemaTmsaumm dakropoB apeKkTuB-
HOCTU NPOU3BOACTBEHHbIX NpoueccoB. Hay4yHass HOBM3Ha 3aKnoyYaeTcs B UHTErpaumm 6Monorn4yecknx
M 9KOHOMMYECKMX NMapamMeTpoB B CUCTEME YUYETHOCTU, IAe SKOHOMUYECKas OoTAa4ya paccmaTpuBaeTcsl
KaK KNn4eBON KpUTepun usnepxek. Pesysibmamsi - NOKa3aHo, YTO CHWXKeHue yaoeB Ha 28,6% conpo-
BOXJaNoCb POCTOM CTOMMOCTHbIX MHOUKATOPOB Ha 92% npwu yBenn4yeHUM COBOKYNHOW pacxogHoOM Ya-
c™m nuwb Ha 11,7%, 4YTOo NoaTBEpPXKAAeT GMONOro-3KOHOMUYECKYH0 NpUpOoAY KPU3UCHLIX SIBIEHUWN.
Bb1600bI — pa3pbIiB MexAy KOHTposieM 3aTpaTHoW 6a3bl U NPOU3BOACTBEHHbIMU NapamMeTpaMu AokKa-
3blBaeT HE0OX0ANMOCTbL BHEAPEHWUS UHTErPUPOBAHHOMN MoAaenn U LMdPOBON Y4ETHO-aHANUTUYECKON
cuctembl. [locTKkeHMe yKa3aHHbIX Lienen TpebyeT pacluMpeHns NnpuMeHeHUs1 L poBbIX UHCTPYMEH-
TOB, COBEpPLUEHCTBOBAaHMSA CUCTEM OTCNEXUBaHUA PacXo4o0B U aHanu3a, oNnTMMU3auumn MCNosb30BaHUsA
pecypcoB, a Takke cCOrflacoBaHusi ynpaBJieHYeCKMX peLleHU C nokasaTensiMv NpoAyKTUBHOCTU B
YyCINoBUAIX U3MeHsIloLWwencs BHewHen cpeabl. UHTerpauus nHicopmaumm o paumoHe, COCTOAHUMM NOro-
NOBbS, NapamMeTPOB OKpPyXalollen cpebl ynpowaeT npouecc ynpaBreHUsi CTagoM, ynopsgoymBaeT
pacyeTHble onepauuu.

Keywords: dairy cattle farming, cattle, management accounting, zootechnical control, productivity, milk
yield, costs, production cost.
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Introduction

Dairy farming constitutes a pivotal seg-
ment of the agro-industrial complex, thereby
ensuring food security and employment for the
rural population. However, recent years have
seen a decline in herd productivity and an in-
crease in production costs, indicating structural
imbalances in the industry. The economic and

biological nature of dairy production implies
that economic results are shaped by biological
outcomes, including cow productivity, which is
interrelated with feed rations, housing condi-
tions, and veterinary care (Steeneveld W., van
den Borne B.H.P., Kok A. et al.; Tschopp R.,
Gemechu G., James L.N.) [1, 2]. Research in-
dicates that diminished productivity engenders
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elevated production costs, provided that these
costs are not accompanied by an augmenta-
tion in milk yield International Financial Corpo-
ration (IFC) (Management’s Discussion and
Analysis ...) [3].

Concurrently, digital technologies are
emerging as a pivotal instrument for enhancing
agricultural efficiency. Systematic reviews de-
monstrate that digital analytics, encompassing
Business Intelligence (Bl) systems and data in-
tegration, are associated with enhanced pro-
ductivity and diminished costs (Porciello J.,
Coggins S., Mabaya E. et al.; Manzoor F.,
Longdao W., Mahwish S.) [4,5]. However, in
transition economies, including Kazakhstan,
the implementation of digital solutions remains
limited due to fragmented data and the lack of
integrated accounting systems (Chamorro-Pa-
dial J., Garcia R., Gil R.) [6].

Concurrently, the field of management ac-
counting has historically concentrated on retro-
spective cost control, with an inadequate link to
biological indicators. Contemporary notions of
strategic accounting underscore the necessity
of integrating financial and non-financial Key
Performance Indicators (KPIs) to inform long-
term decision-making. In this regard, it is im-
perative to construct a strategic accounting and
analytical model that integrates costs, produc-
tivity, and production costs, as well as as-
sesses the impact of the digitalization of man-
agement procedures on the sustainability of
dairy farming.

Literature review

Dairy farming, as an integral component of
the agro-industrial complex, is distinguished by
its intricate biological and economic character-
istics. The outcomes of economic endeavors in
this sector are influenced not solely by eco-
nomic factors but also by biological considera-
tions. The quality of feeding, the feed base, and
animal health have a direct impact on herd
productivity and the cost of milk. This impact
has been confirmed by research in modern zo-
otechnical and economic sciences (Umbitaliev
A.D., Toyaova G.zZh., Kulanova D.A.) [7].

According to the findings of the interna-
tional literature on the subject, there is a strong
correlation between animal diseases and re-
productive inefficiency, on the one hand, and
significant economic losses, on the other. Fur-
thermore, these diseases have a multiplicative
effect on herd productivity and farm sustaina-
bility. (Joao H.C., Melissa C., Heather W.) [8].
An analysis of the extant literature on digitali-
zation further demonstrates the growing im-
portance of precision farming technologies and
digital platforms for improving the efficiency of

agricultural enterprise management (Konus-
paev R.K., Baigarina A.T., Taipov T.A.) [9].

Research on digital agriculture indicates
that the introduction of digital solutions — inclu-
ding sensor systems, I0T devices, big data
analytics platforms, and automation - can in-
crease productivity and sustainability by enab-
ling more precise control over feeding parame-
ters, herd health, and resource efficiency
(Pena-Holguin R.R., Vaca-Coronel C.A., Fa-
rias-Lema R.M. et al.; Manzoor F., Wei L., Si-
raj M. et al.) [10, 11]. Digital technologies have
been shown to have a particularly positive ef-
fect on productivity, largely due to their ability
to enhance the quality of monitoring and mana-
gement of farming operations.

Concurrently, global reviews indicate that
the majority of studies on digitalization in agri-
culture concentrate on the implementation of
digital advisory and agronomic services. How-
ever, these studies do not adequately examine
the relationship between digital data and eco-
nomic outcomes within specific production sys-
tems (Coggins S., Mabaya E., Otunba-Pay-
ne G.) [12]. This phenomenon can be attributed
to the disparate development of digital infra-
structure within the agricultural sector, particu-
larly in regions characterized by a preponde-
rance of small and medium-sized farms.

As evidenced by regional publications
from Kazakhstan, the agricultural sector has
undergone significant structural transforma-
tions. Academic reviews have identified the ne-
cessity to modernize the dairy sector, enhance
technological innovation, strengthen strategic
management accounting, and cultivate a digital
analytical environment (Nasyrakhanova B.E.,
Belgibaeva A.S.; Belgibaeva A.S.) [13, 14].
These conclusions align with the international
concepts of strategic management accounting,
which emphasize the integration of financial
and non-financial management indicators (In-
ternational Farm Comparison Network...; Inter-
national Federation of Accountants...) [15,16].

Conceptual approaches to strategic man-
agement accounting underscore the signifi-
cance of incorporating production indicators
(e.g., productivity, feed base status) into man-
agement decision-making systems, a consid-
eration that assumes particular relevance for
industries characterized by protracted biologi-
cal cycles, such as dairy farming (Kaplan R.S.,
Norton D.P.) [17]. This transition necessitates
a shift from cost accounting to management
factor analytics, a transformation that has yet
to be adequately reflected in the practices of
Kazakhstani farms.

Consequently, within the domain of scien-
tific literature, the sustainability of dairy farming
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is linked to a multifaceted nexus of biological,
structural-economic, and information-analytical
factors. The integration of cost accounting and
productivity indicators is inadequate, and the
digitalization of management processes is in-
sufficient. These factors are considered to be
the primary constraints on the sustainable de-
velopment of the industry at the regional level.

Materials and methods

The empirical basis for the study was pro-
vided by official statistical data from the Bu-
reau of National Statistics of the Agency for
Strategic Planning on cattle numbers and
gross milk production over the years, as well as
materials from a survey of dairy farms in the
Akmola region conducted in 2024-2025. The
sample included 74 farms, which met the re-
quirements for representativeness with a total
population of approximately 300-320 econom-
ically active dairy farms in the region and a
margin of error of 10%.

The selection was executed through the
implementation of a stratified sampling me-
thod, which was predicated on herd size (up to
50, 50-100, 100-500, over 500 head). This
methodological approach was employed to en-
sure the preservation of the industry structure
and the comparability of results.

The study employed a range of analytical
methods, including economic and statistical
analysis, index comparison, structural and dy-
namic analysis, as well as factor analysis.
These analyses were used to examine the im-
pact of productivity on the cost of milk. In order

to assess the biological and economic relation-
ship, a calculation model was utilized. This
model, which was based on the breakdown of
total costs into feed, labor, veterinary, energy,
and depreciation components, was called
"costs — milk yield — cost price".

The degree of digitalization of farms was
evaluated through a questionnaire comprising
nine indicators, encompassing the utilization of
accounting systems, zootechnical programs,
automated milking systems, digital feeding re-
cords, and analytical tools. The data obtained
was processed using descriptive statistics and
comparative analysis by farm group. This facili-
tated the identification of the impact of struc-
tural and information factors on the economic
sustainability of dairy farming in the region.

Results

In order to ensure the representativeness
of the empirical study, the sample of agricultu-
ral enterprises was formed using a stratified se-
lection method. This method involves dividing
the general population into homogeneous gro-
ups (strata) according to an economically sig-
nificant criterion, such as the size of the cattle
herd. This approach is predicated on the notion
that the scale of production determines the
technological level of the farm, the cost struc-
ture, access to investment resources, and,
consequently, the degree of digital technology
adoption and the level of management ac-
counting. Consequently, herd size emerges not
only as a production factor but also a manage-
ment factor, as illustrated in table 1.

Table 1 - Correspondence between the sample structure and the regional herd structure

Group of farms | Share in the region, % | Number of farms in the sample | Share in the sample, %
up to 50 heads 45 33 44.6
50-100 25 18 24.3
100-500 20 15 20.3
>500 10 8 10.8
Total 100 74 100

mola region (2024-2025)

Note: compiled by the author based on the results of a survey of agricultural enterprises in the Ak-

The deviations between the shares in the
region and the sample do not exceed 1%,
which confirms the correctness of the stratify-
cation and the preservation of the structural
proportions of the industry.

The sample size was 74 farms, which cor-
responds to the estimated minimum for the
general population of economically active dairy
farms in the region (N=310) with a margin of
error of 10%. Questionnaire structure and sur-
vey results, table 2.

The results of a survey of dairy farms in
the Akmola region indicate that the digitization
of management processes is unsystematic and

functionally limited. The implementation of digi-
tal solutions is predominantly concentrated in
the domain of regulated financial accounting. It
is noteworthy that 71.6% of farms utilize ac-
counting programs such as 1C, though these
systems are predominantly designed for re-
porting and tax accounting purposes, rather
than for analyzing production efficiency factors.
Consequently, the focus of digital transforma-
tion initiatives is on the implementation of digi-
tal technologies in accounting processes rather
than on the analysis and integration of data.
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Table 2 — Results of a survey of dairy farms in the Akmola region (2024—-2025)

Questionnaire question Response Number of Share,
type “Yes” answers %
Is accounting software (1C, Parus, etc.) used? Yes/No 53 71.6
Is management accounting done in Excel? Yes/No 45 60.8
Is specialized zootechnical accounting software used (milk Yes/No 18 24.3
yield, reproduction)?
Is there an electronic database of animals (identification, Yes/No 14 18.9
productivity history)?
Are automatic milking machines with digital milk yield record- Yes/No 8 10.8
ing used?
Is digital feeding and ration accounting used? Yes/No 5 6.8
Is there integration between accounting and zootechnical Yes/No 9 12.2
data?
Are Bl dashboards used to analyze indicators? Yes/No 3 4.1
Are predictive calculations (scenario modeling) performed? Yes/No 2 2.7
Note: developed by the author based on empirical survey data collected from dairy farms

Manual data processing continues to play
a significant role in management practice;
60.8% of farms use spreadsheets (Excel) as
their primary calculation tool. This phenome-
non is indicative of a paucity of automated in-
formation processing algorithms, an augmen-
ted probability of errors, and an incapacity to
undertake periodic factor analysis of cost and
productivity. Consequently, management deci-
sions are predominantly informed by post-fac-
tum calculations, thereby impeding the agility
of responses to fluctuations in production pa-
rameters.

Of particular significance is the insufficient
level of digitization of biological data. A mere
24.3% of farms utilize specialized zootechnical
programs that facilitate digital recording of pro-
ductivity, reproduction, and herd status. In
other cases, milk yield is recorded but not ana-
lyzed in terms of dynamics. Furthermore, there
is no link between feeding and productivity in-
dicators, which makes itimpossible to calculate
feed conversion and evaluate the effectiveness
of diets. Consequently, the pivotal biological
factor that governs the cost of milk remains
beyond the purview of systematic analytical
processing.

Additionally, production automation levels
are suboptimal, with automatic milking ma-
chines equipped with digital milk yield record-
ing utilized on only 10.8% of farms and digital
feeding control systems employed on a mere
6.8% of farms. Consequently, the primary de-
terminants of productivity — namely, the milking
regime, feeding ration, and the physiological
condition of the animals — are managed without
digital support, thereby limiting the possibilities
for accurate control and optimization of produc-
tion processes.

In conclusion, the lowest indicators are in-
dicative of strategic-level analytical technolo-
gies. Furthermore, the utilization of Bl panels
remains limited, with only 4.1% of farms em-
ploying them. Similarly, the adoption of predic-
tive calculations and scenario modeling is even
less prevalent, with only 2.7% of farms imple-
menting these practices. This finding suggests
a deficiency in the availability of tools to inte-
grate financial and production data, to monitor
key performance indicators (KPIs), and to as-
sess the long-term ramifications of manage-
ment decisions. Consequently, the primary
function of management accounting is record-
ing-based, which does not facilitate the provi-
sion of strategic analytics essential for the sus-
tainable development of the industry.

The identified structure of digitalization
confirms that the information environment of
dairy farming in the region is focused on re-
cording past operations, while tools for analyz-
ing productivity, optimizing feeding, and strate-
gic forecasting are practically not used. This
discrepancy engenders an informational la-
cuna between production processes and man-
agement decisions, thereby impeding the effi-
ciency of dairy production.

The economic and statistical analysis and
survey results demonstrated that the primary
issue in dairy farming in the region is not solely
resource constraints, but also the absence of a
systematic management of herd productivity as
a pivotal economic factor. The majority of farms
maintain records of costs and milk yields inde-
pendently; however, there is an absence of an
analytical correlation between these indicators.
This discrepancy gives rise to a rift between ac-
counting and management.
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Dairy production is characterized by two
distinct yet interconnected facets: biological
and economic. The determination of output is
contingent upon the following factors:

Q=YxN (1)

Where, Y is the average annual milk yield
per cow (KPIs), N is the number of cows.

Cost per unit of production:

Z

€= Y x N )

Consequently, productivity is a cost multi-
plier. When productivity declines, semi-fixed
costs are distributed over a smaller volume of
output, causing a disproportionate increase in
production costs, table 3.

Table 3 - KPI productivity and economic indicators of dairy production in the Akmola region

Indicator 2024 2025 Relative change
Gross milk yield, thousand tons 404.6 234.8 —-41.9%
Cow population, thousand heads 455.0 370.0 —-18.7%
Average milk yield per cow, kg (KPI) 889.0 635.0 —28.6%
Total costs, billion tenge 150.4 168.0 +11.7%
Cost of 1 kg of milk, tenge 372.0 716.0 +92%

dairy farms in the Akmola region.

Note: the indicators of herd size, milk production, productivity, and cost were calculated by aggregat-

ing data from the surveyed farms and extrapolating the results to the population of economically active

A 28.6% decrease in milk yield was ac-
companied by a 92% increase in production
costs, with a moderate increase in expenses.
This finding lends further credence to the hy-
pothesis that:

The following assertions have been made:

- productivity is the primary factor in eco-
nomic stability;

- a decrease in feed efficiency leads to an
economic crisis more rapidly than an increase
in expenses;

- cost management without productivity
KPI management does not ensure efficiency.

Consequently, milk yield serves as a piv-
otal metric for evaluating the influence of feed-
ing practices, veterinary care, and technologi-
cal advancements in husbandry. However, sur-
vey data indicates that only 24.3% of farms
maintain digital zootechnical records, and only
12.2% of farms integrate production and finan-
cial data. Consequently, productivity key per-
formance indicators have not been incorpo-
rated into the management analytics system. A
subsequent stratified analysis revealed a struc-
tural dependence, table 4.

Table 4 - Relationship between KPIs and digitalization

Indicator Small Medium Large
Use 1C 58 78 100
Zootechnical programs 6 33 75
Automatic milking 0 11 50
Bl analytics 0 6 38
Note: compiled by the author based on the results of a survey of agricultural enterprises in the
Akmola region (2024-2025)

Large farms demonstrate higher milk
yields and lower production costs thanks to dig-
ital productivity monitoring. Small farms do not
use KPIs as a management tool, which exac-
erbates the crisis (figure).

The graph displays an inverse nonlinear
relationship between cow productivity and milk
production costs. A decline in milk yield from
889 to 635 kilograms per cow was concomitant
with an escalation in production costs from 372
to 716 tenge per kilogram. Concurrently, total
costs exhibited a mere 11.7% increase, while

the cost price experienced a substantial 92%
rise. This finding corroborates the biological
and economic particularities inherent to milk
production. Specifically, productivity functions
as a multiplier of costs, and its decline engen-
ders a disproportionate escalation in unit costs.

Consequently, the "costs — milk yield —
cost price” model has been empirically vali-
dated by regional statistical data, thereby sub-
stantiating the necessity for a strategic ac-
counting and analytical system that is centered
on herd productivity management.
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Figure - Dependence of milk production costs on cow productivity

The analysis demonstrated that the identi-
fied relationship between declining productivity
and rising costs is not an accident but rather
systemic, attributable to the biological and eco-
nomic nature of dairy production. In contrast to
industries that employ direct technological pro-
cessing of resources, the financial costs asso-
ciated with dairy farming do not directly trans-
late into products. Their transformation is car-
ried out through the biological mechanism of
herd functioning. In this regard, the conven-
tional linear accounting logic of "costs — cost
price" is methodologically incomplete.

To reflect the actual cause-and-effect
structure of dairy production, a two-level struc-
tural integration model has been proposed,
based on the interrelationship between re-
source inputs, biological processes, and eco-
nomic outcomes.

The first level examines the farm’s re-
source inputs, including feed, labor, veterinary
services, energy, and depreciation. These re-
sources form the cost base of production and
determine the technological and organizational
conditions for dairy farming.

At the second level, costs are transformed
through the biological processes of herd man-
agement. This level is characterized by feeding
and husbandry parameters, such as the energy
value of the diet, feed quality, the animals’
health status, and the technologies employed.
These factors directly influence the biological
outcome, expressed by herd productivity indi-
cators: milk yield per cow, herd retention, and
reproduction rate.

The biological result determines the gross
milk production volume, calculated as the pro-
duct of average milk yield per cow and herd
size (Q =Y x N). In turn, the economic result is

expressed in the cost of production, defined as
the ratio of total costs to production volume
(C=2Z/(Y xN)).

Thus, the model demonstrates that costs
influence economic performance indirectly -
through productivity. This confirms that herd
productivity is a key link between resources
and cost efficiency and should be regarded as
a central indicator in strategic management ac-
counting.

Consequently, the economic viability of
dairy farming is contingent not on the absolute
magnitude of expenses, but rather on the effi-
ciency with which these expenses are con-
verted into productivity. The model presented
herein has the capacity to transform milk yield
from a mere production indicator into a strate-
gic management indicator, thereby linking the
technological, biological, and financial parame-
ters of the system.

Integration of this model into management
accounting involves a transition from cost re-
cording to productivity factor analysis. This
forms the methodological basis of a digital ac-
counting and analytical system that combines
zootechnical and financial data and enables
cost management through biological result
management. The integration of this model into
management accounting signifies a transition
from a cost-recording approach to a focus on
productivity analytics as a strategic Key Perfor-
mance Indicator (KPI).

Discussions

The findings of the study demonstrate that
the decline in the efficiency of dairy farming in
the Akmola region is systemic in nature and is
attributable to a combination of biological,
structural and managerial factors. The dyna-
mics of herd productivity exhibited a negative
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trend, which, when coupled with relative stabili-
ty or growth in costs, resulted in an accelerated
increase in the cost per unit of production. This
relationship is consistent with the findings of in-
ternational studies, which indicate that produc-
tivity is a key economic multiplier of costs in
dairy production. The identified discrepancy
between costs and biological outcomes signi-
fies a deterioration of the feed base and inade-
quate efficiency of diets, thereby diminishing
the return on invested resources.

Preliminary structural analysis has con-
firmed the significant presence of small farms
in the region. These farms are characterized by
limited opportunities for technological modern-
ization and the introduction of contemporary
management methods. This has the effect of
exacerbating industry heterogeneity, leading to
a disparity in production efficiency between
groups of farms. The survey results indicated
that digitalization is characterized by fragmen-
tation, with a primary focus on accounting pro-
cesses. Additionally, production data is virtually
not integrated into the management analytics
system. The absence of adequate forecasting
instruments and productivity key performance
indicators (KPIs) impedes agricultural enterpri-
ses' capacity to engage in strategic management.

Consequently, the crisis phenomena are
not solely attributable to economic challenges,
but also to inadequate information integration.
This underscores the necessity for a strategic
accounting and analytical model that prioritizes
productivity management and digital support
for management decisions.

Conclusion

The study demonstrated that the structural
crisis in dairy farming in the region is attributa-
ble to three factors:

1. The study confirms that the structural
crisis in dairy farming is driven by declining
herd productivity combined with a dispropor-
tionate increase in unit costs.

2. It is demonstrated that herd productivity
functions as a key economic determinant of
cost formation, acting as a multiplier that direct-
ly affects cost efficiency and sustainability.

3. A significant gap between cost accoun-
ting and biological indicators is identified, cau-
sed by the low level of digitalization and the lack
of integration of production and financial data.

4. The theoretical contribution lies in
substantiating a shift from traditional cost
accounting to a productivity-oriented strategic
accounting framework that integrates biolo-
gical and economic parameters.

5. The practical contribution is reflected in
the proposed integrated model “costs — pro-
ductivity — cost of production”, implementation

of which requires digital transformation, en-
hanced data integration, and alignment of
managerial decisions with productivity and
cost-efficiency indicators.

Conflict of interests: the corresponding
author declares that this article does not in-
volve any conflict of interest.
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