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OueHKa 9KOHOMMNYECKOI 3a(pdpeKTMBHOCTU
BHE[PEHVA npoLecca akyCTUYeCKOW 3aMOpPO3KU
B MPOV3BOACTBE 3aMOPOXEHHbIX 6/110[,

PE3HOME

HacToswan crtatba npeacrasnseT coboli OLeHKy 3KOHOMUYeCKol 3dheKTUBHOCTM BHEAPEHNUS akyCcTuye-
CKOIN 3aMOPO3kM 61104, Ha OCHOBE MCXOAHbBIX AaHHbIX, TakMxX Kak 06beM MHBECTULWIA, 06beM NPoayKLun
1 OCHOBHbIE KOHKYPEHTHbIE NpenMyLLecTBa paccmMaTpuBaeMoii TEXHONOM K, Gbl paccumMTaHbl OCHOBHbIE
3KOHOMUYecKue nokasarenu. [lokasaHo, 4YTO BHeApeHNEe HOBOW TEXHOMOMN NO3BONUT YBENNUYNTL BbIpyY-
Ky opraHv3aummn 3a c4eT ee BO3MOXHOCTW MOBbILWATL OTNYCKHbIE LieHbl HA 3aMOPOXEHHbIE nonydadbpu-
KaTbl C HOBbIMW KauyeCTBEHHbIMW CBOMCTBamu. PeHTabenbHOCTb HOBOV MPOM3BOACTBEHHOW NIMHWKU CO-
crasuna 11%. CpoK OKynaemocTV BHefpeHUst JaHHOIO TEXHUYECKOTo peLleHnss CoCcTaBuT MeHee 2,5 rieT.
[lokazaHo, YTO TEXHONOIMSA 3aMOPO3KK 61104, C NPUMEHEHNEM aKyCTUYECKOro BO3AENCTBUS 9KOHOMNYECKN
BbIrOZHa.

Kniouesble cnosa: NPOAYKTbI NUTaHMA, akycTMyeckas 3amopo3ka, peHTabenbHoCTb, CPOK OKynae-
MOCTU, 3aMOPOXEHHbIE 6noga
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Evaluation of economic efficiency
of introduction of the acoustic freezing process
in the frozen meals production

ABSTRACT

The present article presents an evaluation of economic efficiency of the introduction of meals acoustic
freezing. Based on the initial data, like the amount of investments, the volume of products and the main
competitive advantages of the technology under consideration, the main economic indicators were
calculated. It has been proved that the introduction of new technology will increase the organization’s
revenue due to its capability to increase the selling prices for frozen meals with new quality properties.
The profitability of the new production line accounted for 11%. The payback period for implementation
of this technical solution will be less than 2.5 years. It has been proved that the technology of meals freezing
with application of acoustic effects is cost-effective.
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BeepeHue / Introduction

The food industry is an essential and integral part
of the state economy. The peculiar feature of this industry
is the seasonality of raw materials harvesting and high risks
related with the storage, processing and transportation
of the raw materials and finished products, as well as their
sale [1-6]. Therefore, the priority task for this industry is an
introduction of technological solutions that allow extension
of the storage periods for both agricultural raw materials
and for the finished products [7-9] under mandatory
condition - the products must comply with the requirements
of international standards for food safety [10, 11]. One
of these methods is acoustic freezing. Acoustic freezing is
the freezing technology providing for the product freezing
by the low temperatures and by acoustic waves at the same
time. The acoustic waves create microscopic crystals
in the depth of the product, which do not destroy the native
structure of the product [12, 13].

The use of this technology will reduce production costs,
increase the rational use of resources, help achieve higher
economic indicators and, above all, will increase production
efficiency.

Thus, it is advisable to evaluate the effectiveness
of introduction of acoustic freezing technology in the food
industry.

MaTepuan n metogbl nccnepoBaHus /

Materials and method

During the research, a range of indicators will be used,
which are calculated using the following formulas:

Sales revenue:

B=VxP, (1)

where V - volume of the produced products;
P - price for the piece.

Cost of sales:

Csales ~ RCtotal R~ Rbeg ~ Rend, 2)

where ScCtotal - total self-cost of the manufactured
products,

ScC - selling costs,

Rbeg and Rend - remains of unsold finished products as
of the beginning and the end of the accounting period.

Sales profit:
Psales = "B-SC-AE, 3)

where Pgross - gross profit;
SC - selling costs;
AE - administrative expenses.

Profit before tax:

Pbt — Psales + Irec ~ Ipay + 01 —OE, 4)

where Pbt- profit before tax;

Psaies - profit from sales;

Ipartic - income from participation in other enterprises;
Irec - interest receivable;

Ipay - interest payable;

Oi and OE - other incomes and expenses.

Net profit (NP):

NP =REV-ZsalessAE-SE +01-0E-IT, (5)
365 (12) 2022
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where REV - revenue;

Csales - cost of sales;

AE and SE - administrative and selling expenses;
Oland OE - other incomes and expenses.;

IT - income tax.

Return on assets (Ras):

: (6)
where Np - net profit;
Sa- sum of assets.
Return on production:
Rpr = Pr -=5cxI100, (@)
where Rpr - return on production;
Pr- profit;
Sc - self-cost.
Return on sales (Rsales):
Rsaies = ~ x |00%, (8)
where Psales - profit from sales;
REV - revenue from sales.
Net profit margin:
REV : 9
where REV - revenue from sales;
Nprofit - net profit.
Ratio of absolute liquidity (Ral):
MF+STFI
' (10)

where MF - monetary funds, thousand rubles;

STFI - short-term financial investments, thousand rubles;

CSTI - current short-term indebtedness, thousand
rubles.

Critical ratio of liquidity (CR|):

1 csm 11)

where MF - monetary funds, thousand rubles;

STAR - short-term accounts receivable up to 12 months,
thousand rubles;

CSTI - current short-term indebtedness, thousand
rubles.

The recommended value for this indicator is not less than 1.

Ratio of current liquidity (Rcl):

- CA 12
Ra 2 csmr (12)
where CA - current assets, thousand rubles;
CSTI - current short-term indebtedness, thousand
rubles.

Ratio of own sources coverage (Rosc):

_ EC-NCA (13)
where EC - equity capital, thousand rubles;
NCA - non-current assets, thousand rubles;

CA - circulating assets, thousand rubles.
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The established norm value for this indicator is equal to 0.1.

Ratio of the enterprise autonomy (Reauton):

R, (14)
where EC - equity capital, thousand rubles;
CB - currency of balance, thousand rubles.

Ratio of funding (Rfunding):
EC
Rfunding T BF'_ (15)
where EC - equity capital, thousand rubles;
BF - borrowed funds, thousand rubles.

Ratio of financial stability (Rfg):
EC+LTBF
RfS — (6)
where EC - equity capital, thousand rubles;
LTBF - long-term borrowed funds, thousand rubles;
CB - currency of balance, thousand rubles.

PesynbTatbl n o6cyxaeHune /

Results and discussion

The financial evaluation of the acoustic freezing
introduction involves evaluation of development and
installation additional equipment. The list of necessary
equipment for completing the installation for acoustic
freezing of meals includes 74 machinery items, with a total
cost of 1583 839 rubles.

In addition to the concurrent costs, it is necessary
to determine the operating costs to keep the installation
operable. The running costs include the coolant. The coolant
of R404Atype isused; its consumption is
3.6 kg. Electric power for technological
needs is accounted through a separate

of advantages, such as: the organoleptic characteristics
of acoustically frozen meals are higher; they feature longer
shelf life and low weight loss during thawing.

So, having determined the mass of frozen meals, in our
case - ready-made full meals at the level of 93 620 kg,
and knowing the cost of production and the cost of selling
this finished product - it is possible to determine how
the production performance values will change during
the considered period.

The planned economic indicators of the enterprise are
presented in the Table 1 below.

The cost of production and sales will not increase
at the same rate, and therefore the rate of gross revenue
growth will exceed the rate of expenses growth. However,
the prime cost will also increase due to inflation, as well
as due to expenses for purchasing and maintaining
the new equipment, which ensures the introduction
of a new technology for freezing products using acoustic
wave influences. Sales expenses and administrative
expenses will increase gradually. The amount of net profit
in the planned period increases.

These financial results will influence the indices
of profitability. Let's calculate those indices that are
influenced by the introduction of new technology (table 2).

The table data show increase of the profitability indices.
The exception is the value of the profitability of sales and
profitability of production in the year following the baseline
date. This is explained by the fact that at this period it is
technically necessary to introduce the process of freezing
meals with application of acoustic waves. After a period
of this technology introduction, all indices of performance
begin to increase steadily.

Table 1. Structure of profit and cost

article. Electric power consumption
does not exceed 6.0 kW/h. Index thous\gger,uues Planned period
In addition technical maintenance
of the technological unit is required. Revenue (net) from the sale
. ! . . 44 323 47 869 50 741 53 278 55409 57 071
Technical maintenance requires of goods, works and services
two types of specialists: engineers Cost of sales of goods,
. . 40 073 44 177 45 106 46 067 47 063 48 093
and technicians, as well as IT products, works and services
SpeCIa“St' Let's suppose the monthly Gross profit 4250 3692 5635 7211 8347 8979
surcharge for the additional volume
of work is 5 thousand rubles. Also Business expenses 286 295 303 313 322 332
the planned and unscheduled repairs Administrative expenses 750 773 796 820 844 869
of the acoustic freezing line will be A
. . Profit (loss) from sales 3214 2625 4536 6079 7181 7778
required. The amount of additional
costs for repair and maintenance Profit (loss) before tax 602 750 890 1031 1144 1255
of the installation will be set at 10% Income tax 120 150 178 206 229 251
of the cost of basic and additional
. . Net profit 481 600 712 825 915 1004
equipment. The total calculation
of operational costs per 1 year
of operation is 897 691 rubles. Table 2. Forecasted values of profitability coefficients
One unit of equipment allows
cooling and freezing 93 622.5 k - ) Meanin )
g g K g Coefficient Periods 0' 9 Planned period
of meals per year, taking into account %
the downtime for scheduled repairs Return By profit before tax 71.9 94.1 108.5 122.4 132.0 140.9
of the equipment. on assets
. . By net profit 57.5 75.3 86.8 97.9 105.6 112.7
Provided that meals acoustic y P
freezing unit is loaded at a design Returln Bytbp_rtqfitfrom core 73 55 8.9 11.4 13.0 13.6
level of 93 620 kg of meals per year, on sales activities
for the study period - 5years - the cost By net profit 1.1 1.3 1.4 1.5 1.7 1.8
of each kilogram of refrigerated and ) )
) Production By profit from core 8.0 59 101 13.2 153 16.2
frozen meals will amountto 13.7 rubles. profitability activities : . : : : :
However, this technology
. . . By net profit 1.2 1.4 1.6 1.8 1.9 2.1
is distinguished by a number y P
ISSN 0869-8155 (print)  ISSN 2686-701X (online) ArpapHas Hayka Agrarian science 365 (12) 2022



The analysis of resource turnover values is presented
in table 3 below.

These values changed significantly due to the fact that
introduction of newtechnology provides the new possibilities
for storing of the finished products; so the accounting
approach to formation of circulation funds in general and
revolving funds in particular changes too.

The introduction of a new technology for freezing
meals under acoustic waves will have a significant impact
on efficiency of labor resources (table 4).

It is planned to increase the number of employees
in the enterprise. This is explained by increase of production
volumes in the enterprise. However, despite the increase
in the number of personnel, the labor productivity increases
throughoutthe study period. The profitability of the personnel
also increases. The growth of this value means an increase
in labor resources efficiency.

The analysis of the impact of the introduction
of the technology of freezing meals with the use of acoustic
effects on the economic efficiency of the organization as
awhole showed an increase in indicators.

However, it is also necessary to determine the indicators
of return on investment to the new technology. This rate
of return can be calculated by determining the increment
in the financial of the indicators of the enterprise
performance, i.e. by increase of revenue obtained from
the introduction of this technology (table 5).

The profitability of this enterprise was equal to 11%.
The payback period for this technical solution will be less
than 2.5 years.

| Table 3. Planned values of assets turnover

REGIONAL AND SECTORAL ECONOMY

Therefore the conducted analysis allows concluding that
the technology of freezing the ready-made meals using
acoustic effects is cost-effective.

Moreover, the evaluation of economic impact
of introduction of the new technology of freezing meals
by acoustic effects on the final financial performance
of the enterprise is positive. The indicators of labor resources
efficiency increased, the labor productivity of the enterprise
personnel improved, the indicators of the turnover of working
capital improved too. The system of the rate of return indices,
which are considered the most comprehensive indicators
for evaluation of efficiency, also showed significant growth.

Thus, the introduction of the technology of freezing meals
by acoustic effects can be recommended for its practical
application in the industrial enterprise.

BbiBoabl / Conclusion

The introduction of new technology will increase
the enterprise rate of revenue due to the technical capability
to increase the selling prices for frozen meals of new quality.

The payback period of the new technology introduction
was determined. This period can be calculated by
determining the increments in the financial performance
indices of the enterprise, i.e. through increase of revenue
obtained from the introduction of the new technology.

The profitability index of this technological line accounted
for 11%. The payback period for this technical solution will
be less than 2.5 years. Therefore the conducted analysis
allows concluding that the technology of freezing the ready-
made meals using acoustic effects is cost-effective.

e Base period Planned period
value 1 2 3 4 5
Assets 61.39 58.60 62.75 64.08 64.84 64.94
Current assets 73.26 63.12 62.79 64.12 64.84 64.94
Turnover ratio Circulation funds 189.01 127.31 119.22 121.91 123.46 123.82
Revolving funds 111.09 113.06 118.52 120.83 122.00 122.00
Finished products 547.20 319.13 328.42 334.80 338.05 338.05
Assets 5.95 6.23 5.82 5.70 5.63 5.62
Current assets 4.98 5.78 5.81 5.69 5.63 5.62
Turnover duration Circulation funds 1.93 2.87 3.06 2.99 2.96 2.95
Revolving funds 3.29 3.23 3.08 3.02 2.99 2.99
Finished products 0.67 1.14 1.11 1.09 1.08 1.08
| Table 4. Forecasted values of labor productivity
Index Base period value Planned period
Average number of personnel, people 32 34 35 36 37
Labor productivity, thousand rubles / person 1385.09 1492.38 1522.23 1539.14 1542.47
Profitability of personnel, % 18.81 26.18 29.47 31.77 33.93
| Table 5. Evaluation of the efficiency of the installation for freezing meals using acoustic effects
Years 1 2 3 4 5
Increase in proceeds from the sale of ready-made frozen
meals using the new technology, rub. 1123470 1157 735.8 1193 047 1229 435 1266 932
Unit development and maintenance costs, rub. 1599 430 897 691 929 110.2 961 629 995 286.1
Cumulative cash flow, rub. -475 960 -215 915.2 48 021.43 315 827.1 587 473.5
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Moreover, the evaluation of economic impact
of introduction of the new technology of freezing meals
by acoustic effects on the final financial performance
of the enterprise is positive.

Bce aBTOpbl HECYT OTBETCTBEHHOCTb 3a CBOK paboTy U NpeAcTaBlieH-
Hble fJlaHHble.

Bce aBTOpbl BHEC/NW paBHbI Bknaj B 3Ty Hay4yHylo pa6oTy.

ABTOpbl B paBHOW CTENEHN y4yacTBOBANN B HAMUCAHUU PYKOMUCU U
HEeCyT paBHYl0 OTBETCTBEHHOCTb 3a nnaruar.

ABTOpPbl 3afBNAT 06 OTCYTCTBUM KOH( IMKTA UHTEPECOB.
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