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Abstract

The development and improvement of methods for cost accounting and product costing in dairy farming
is one of the main factors in increasing economic efficiency of agricultural enterprises. It is high-quality
and careful accounting of costs that improves the profitability of enterprises. The most advantageous
methodology employed for calculating costs of milk, offspring, live weight of livestock will promote the
efficiency of dairy production. The paper deals with organizational and methodological issues of cost
accounting and product costing. It focuses on agricultural enterprises of the Omsk region. The paper
describes various methods for accounting costs in dairy farming and calculating the prime cost of milk
and offspring. Based on the methods available, the paper proposes a methodology for calculating the cost
of dairy products in the context of responsibility centers (farms). It is assumed that total costs will be
apportioned among farms subject to a design ratio. The ratio is calculated for each center of financial
responsibility (farm) based on a scoring system against milk production and herd reproduction. The
authors propose a revised cost sheet for calculating the prime cost of dairy products. The cost sheet must
be drawn up in the context of each center of financial responsibility, since the method proposed calculates
prime costs for each CFR. The cost sheet should involve all costs incurred by CFRs, given the specific
features of the dairy industry. Additional economic and production indicators are introduced into the

revised cost sheet.
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1. Introduction

The dairy farming industry in the Omsk region is one of the priorities in ensuring food security of
the region. Therefore, high economic efficiency of the industry will testify to the whole dairy subcomplex
within the agro-industrial complex of the Omsk region. In 2019, milk production decreased by 1.1% in
the Omsk region, compared to the level of 2018, and amounted to 609.3 thousand tons. Of these, 336.6
thousand tons accounted for agricultural organizations, the rest for peasant farms (including
entrepreneurs) and private subsidiary farming. Statistics for January-June 2020 shows that milk
production increased by 1.5% from 303.2 thousand tons in 2019 to 307.6 thousand tons in 2020 across all
categories of farms. In 2019, the average milk yield per cow was 5,156 kg. The highest milk yield per
cow is recorded in the following districts of the Omsk region: Bolsherechensky (7,393 kg), Omsk (6,954
kg), Cherlaksky (6,928 kg), Krutinsky (6,751 kg). The lowest milk yield per cow (less than 4,000 kg) is in
Nazyvaevsky, Lyubinsky, Okoneshnekovsky, Kalachinsky, and Gorkovsky districts (Shumakova et al.,
2019; Territorial body of the Federal State Statistics Service for the Omsk Region, 2019, 2020).

One of the main tasks of agricultural enterprises in the dairy farming industry is to reduce costs in
order to boost economic efficiency. Therefore, cost managerial accounting in dairy farming is one of the
most important components in the management system of the entire industry. Cost accounting in dairy
farming is necessary to provide immediate data both for individual centers of responsibility (structural

divisions) and for the entire agricultural enterprise (Kosenchuk et al., 2019).

2. Problem Statement

The current methodology for calculating the cost of production in dairy cattle breeding is reduced
to a ratio of 90:10, that is, 90% of the costs go with milk, and 10% with offspring, which is justified in
terms of accounting for feed costs (in accordance with metabolic energy). As for other costs (some direct,
indirect), this methodology (90:10) is not entirely effective. The current methodology for the costs of
dairy cattle breeding does not involve physiological characteristics of cows at different age periods, the
conditions of milking and keeping cows, and other specific costs related to dairy farming alone.
Therefore, it is crucial to come up with a truly effective, advantageous methodology for cost accounting
and product costing, which could go in line with specific features of the dairy cattle breeding industry,
thereby calculating the real prime cost of milk, offspring, and live weight gain. The issues of cost
accounting and product costing in agricultural organizations were addressed by such scientists as M.Z.
Pizengolts, G.M. Lisovich, G.V. Savitskaya, N.G. Belov, L.I. Horuzhy and others. A.P. Kalashnikova,
V.A. Sirotki, I.N. Nikitina were engaged in the issues of fostering the economic efficiency of milk

production and processing.

3. Research Questions

The subject of research is organizational and methodological issues of cost managerial accounting

in agricultural enterprises engaged in dairy cattle breeding.
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Enterprises engaged in dairy production (milk, offspring), calculate the prime cost as follows:
when total costs are estimated, the cost of by-products is taken away (the cost of by-products is calculated
based on the actual production costs). As a result, the total cost is distributed between milk and offspring
in a 90:10 ratio, that is, 90% of the costs account for milk, and 10% for offspring. To define one
hundredweight of milk, the total cost of milk must be divided by the total milk yield. To calculate the cost
of one animal of offspring, it is necessary to divide the total costs of offspring by the total number of
offspring (Ministry of Agriculture of the Russian Federation, 2003a). Based on the current methodology,
Tables 01-02 present the calculation of the prime cost of milk, offspring for 2019 at Kirov agricultural
enterprise (AE) of Kalachinsky district of Omsk region.

Table 1. Calculation of dairy product costs at Kirov AE, Kalachinsky district, Omsk region (Core dairy

herd), 2019
Index Number, cwt, cattle Amount, thousand rubles
1. Actual costs less the cost of by-products (manure) 14211
2. Output of products:
- milk, cwt 6706
- offspring, animals 432
3. Breakdown of costs based on the current
methodology
- milk, 90% 12789.9
- offspring, 10% 1421.1
4. Calculated actual cost:
- milk 1 277.21
- offspring 1 479.17

Table 2. Adjustments of estimated cost overrun using accounting entries at Kirov AE of Kalachinsky
district of Omsk region, 2019

Uses of dairy Cost, thousand rubles Adjustment amount, .
Number Transaction
products Plan Fact thousand rubles
1. milk, cwt:
D90 C43
-ex post 5588 1676.40 1549.05 -127.35 .
(reversing entry)
- for feedi D20.2 C2
or feeding 1118 335.40 309.92 25.48 2 €20
calves (reversing entry)
Total 6706 2011.80 1858.97 -152.83 X
2. offsprlng, 43 216 207 9 Dll'C20.2
animals (reversing entry)
Total X 2227.80 2065.97 -161.83 X

Having calculated the actual cost of livestock products, it is seen that one hundredweight of milk
costs 277.21 rubles, which is below the estimated indicator for the enterprise. The actual cost of one unit
of offspring is lower than the estimated for the enterprise. Therefore, it is necessary to draw up corrective
transactions, where the surplus of the estimated cost over the actual will be reflected by the “red-ink
entry” method (Table 02).

Many authors distinguish costs depending on the technological conversion. In dairy farming, there

is a dry period and a lactation period. For example, Goncharenko (2013) proposes a methodology for the
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estimation of costs by cost centers including a calving workshop, a post-calving workshop, a milk
production workshop, and an interlactation workshop. The costs are distributed by product type using
design energy-product ratios, which is represented by the sum of milk yield energy, live weight gain and
energy spent on fetal development (Goncharenko, 2013).

Kudryashova (2017) compares the current methodology for calculating the cost of milk, offspring
with methods that rely on conversion factors of live weight into milk, sales prices, quality characteristics
of milk. The team of authors (Gonova, et al, 2019), for calculating product costs in dairy cattle breeding,
considers such qualitative characteristics as the average percentage and the base percentage of milk fat,
resulting in the cost of milk lower than with the current method. Some authors (Govdya & Degaltseva,
2014) calculate the cost based on cost distribution coefficients in a planned economy (milk — 1; offspring
— 1.5). This method fails to reflect the actual costs of the enterprise. Bystrova (2020) provides several
methods for calculating the cost of joint production (milk, offspring). Particular attention should be paid
to the separation of dairy and pedigree cattle breeding, including the cost of maintenance, accounting

entities and cost calculation (Bystrova, 2020).

4. Purpose of the Study

The paper aims to postulate and develop practical recommendations for improving the
methodology for recording costs and calculating the prime cost of dairy products in order to effectively

manage and control the industry.

5. Research Methods

The study was based on the following methods: analysis of statistical data, analysis of accounting
registers for cost accounting and calculation, comparison of cost accounting and cost calculation,
calculation of dairy products, double entry (entries to reflect costs and yield of livestock products) , cost

estimate (determination of actual and planned costs).

6. Findings

Figure 01 presents a refined methodology for cost accounting and calculating the prime cost of
dairy products, in the context of each center of financial responsibility (farm). According to the
methodology, the pivotal is the center of responsibility that embraces all production and economic
processes: accumulation, classification and grouping of costs, breakdown of costs, calculation of prime
cost, use of reporting forms and accounting documents (cost sheet for calculating prime cost) and other
processes (Gapon & Golova, 2019; Shumakova et al., 2014).

Table 03 presents a point-based estimate of cost breakdown in terms of productivity and herd
reproduction in dairy farming. These indicators should be calculated by the centers of financial

responsibility, that is, for each farm (Ruchkina & Kryukova, 2017; Shumakova et al., 2016).
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Il stage: Calculating the prime cost

| stage: Cost accounting in dairy production
g 9 VR of dairy products

- classification and grouping of costs for CFR*;
- direct cost accounting®;

- indirect cost accounting®;

- indirect cost breakdown for CFR*;

- total costs for CFR

(based on the methodology proposed)*

gy gt e

‘ METHODOLOGY FOR COSTACCOUNTING AND CALCULATING PRIME COST OF DAIRY PRODUCTS

- product costing for each CFR
(farm No.1, No.2 ... No.n)*;

- cost sheet to be used for
calculating prime cost**;

* - jt is proposed to record costs and calculate the prime cost for centers of financial responsibility (farms)
** _ cost sheet is revised for dairy products

Figure 1. Refined methodology for cost accounting and calculating the prime cost of dairy products at
CFRs

Table 3. Scoring system for assessing cost breakdown in dairy farming (calculation is provided for each
center of responsibility)

Index Value of standard indicator Points

over 6000
Milk yield (kg per 1 cow per year) from 5000 to 6000
below 5000
over 90
Offspring (calf yield per 100 cows) from 80 to 90
below 80
over 700
Live weight gain (daily gain), gr. from 600 to 700
below 600

W

W B 0 W KA 0 W RN

Depending on the number of points scored by CFRs, the distribution coefficient of the total costs
for each CFR (farm) is defined (Table 04). As a result, the total cost is subject to distribution among the
CFRs, based on the design coefficient. Product costing in the context of CFRs will allow the heads of
enterprises to make more effective managerial decisions improving economic profitability of dairy

products.

Table 4. Cost breakdown for CFRs, depending on the number of points scored

CFR Number of points Calculation Cost breakdown for CFRs
CFR, Total points CFR, (PCFR ) k,= PCFR /S P CFR SC* k,

CFR, Total points CFR, (PCFR,) k,= PCFR /Y P CFR TC* ky

CFR, Total points CFR, (PCFR,) k,= PCFR /3 P CFR YC*k,

Total Points total (3P CFR) - Cost rate (3.C)
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A revised cost sheet (Table 05) is proposed to calculate the prime cost of dairy products for CFRs.
The Order of the Ministry of Agriculture of the Russian Federation of 06.06.2003 No. 792 provides a
template of cost sheet for crop production, which contains the minimum set of indicators for calculating
the prime cost (Ministry of Agriculture of the Russian Federation, 2003b). Therefore, the authors have
refined and supplemented the template of cost sheet for calculating the actual cost of dairy products,
namely: for the products of the core dairy herd and products for growing and feeding dairy cattle (milk,
offspring, live weight, and live weight gain). This template is designed to account costs and calculate the
actual prime cost for CFRs (farms, corrals), which reflects the cost attributed to the production of a
product in a more realistic and high-quality manner. The proposed template is also suitable in a way it

addresses specific features of the dairy farming industry, since it is necessary to reflect the costs for all

available items for each CFR.

Table 5. Cost sheet for calculating the actual prime cost for CFRs

I. Composition and structure of costs:

Analytical account debit

Title:

Annual cow population

Expenditures

By-product yield: manure

Core product output: milk
calf offspring

live weight gain

(Account description)

animal units
cwt

animal units/kg
cwt

Actual costs, total

Physical data
- Amount, rub.
Unit Number
1. Material costs
- Feed stuff
- Animal protection products
- Fuel
- Others
2. Labour remuneration Man-hour

3. Social benefits X
4. Capital asset X

5. Activities and services of
ancillary production X x

6. Taxes, fees and other payments
7. Other costs

8. Losses from the death of
animals * *
9. General production costs X X
10. General running costs X

Total X X X

Distribution of total costs for
CFRs based on the method to
involve milk productivity and
herd reproduction®:
ky, ks, k,
Cost breakdown based on the
current methodology within
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CFRs:

Milk costs (11*¥90%)
Offspring costs (11*10%)
Economic and production

indicators*:
1. Average milk yield per 1
forage cow
2. Average live weight of a calf
at birth
3. Number of offspring per 100
cows and heifers available at the
start of year
4. Calculation of costs for 1 cwt
of milk

by type and cost item

5. Calculation of costs for 1
animal of offspring

by type and cost item

6. Calculation of costs per 1 cwt
of live weight gain

by type and cost item

>

>

II. Calculation of body weight gain:

z
e

Balan

O 0 3 N L AW N =

—_ =
—_— O

Contents

ce at the end of year

Transferred to older groups and to adult herd

Sold

Death of animals

Butchering

Total (incl. balance at the end of year)

Offspring

Purchased and received from other sources
Balance at the start of year

Total

Live weight gain (6 —10)

Live weight, cwt

Back side of the sheet

III. Calculating the prime cost of a revenue object and a revenue unit:

IV. Adjustment of the estimated production cost to the actual level:

o Actual cost price per unit, Estimated cost, rub. Amount of cost adjustment, rub.
Product description rub.
Unit All products Unit All products Unit All products
Core dairy herd
Milk Fact-plan
Offspring Fact-plan
Raised and fattened animals

Live weight gain Fact-plan

Total X X X X

V. Write off a costing difference:
Product usage Number  Costing difference (“+” revaluation “-* reversal) Offse(‘;:;ict:ount,
Milk
Sold 90-2
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For feeding calves 20-2
Stock balance 43
Total:
Offspring
Heifers 11
Male calves 11
Total:
Live weight gain
Gain 11
Total amount:
Subtotal:

The cost sheet also includes such additional economic indicators as: the average milk yield per 1
forage cow, the average live weight of a calf at birth, the number of offspring animals per 100 cows and
heifers, costs per cwt of milk, costs per 1 offspring animal, costs of 1 cwt of live weight gain. It also
includes some additional indices (coefficients), which make it possible to distribute total costs among

CFRs. The indicators calculate the cost of milk production and herd reproduction.

7. Conclusion

The study resulted in some practical recommendations in the field of cost accounting and
calculating the prime cost of dairy cattle products. The methodology for cost accounting and calculating
the prime cost of dairy cattle products has been updated, which calculates the prime cost based on the
indicators of milk productivity and herd reproduction in the context of each center of financial
responsibility. The template of cost sheet is recommended for use in dairy cattle breeding for calculating
the cost of milk production, offspring, live weight gain, given the specific costs of the industry and
including additional production and economic indicators. Thus, the proposed method of cost accounting
and calculating the cost of dairy products, with cost breakdown for CFRs depending on the productivity
and reproduction of each farm, will allow more accurate calculation of the cost of production, which

ultimately will ensure the efficiency of the entire agricultural enterprise.
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