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OueHka aKoHoOMU4yeckon 3pPeKTUBHOCTHU
OCBOEHUS NPOU3BOACTBA NPOAYKTOB
(G YHKLUMOHANbHOrO NUTAHUS

PE3IOME

AKTyanbHOCTb. IKOHOMMYECKast aPDEKTUBHOCTb SBNSIETCS BaxHeNLWMM $HakTopoM Npu BHEAPEeHUW B
NPOU3BOACTBO HOBbIX BUAOB MPOAyKUMK. B cTaTtbe npeacraBneHa oueHka aKOHOMUYeckon addekTns-
HOCTV NPV BHEAPEHUM NPOAYKTOB BYHKLMOHANBHOrO NMUTAHKUS B MaccoBoe Npov3BoAcTBO. lMposeneHa
OLIeHKa 3aTpaT Ha 3anyck NpoAyKLMM B NPOU3BOACTBO; OTNYCKHas LieHa eAmMHULbl NPOAYKLMM COCTaBUT
67,70 py6. 3a LWTYKy. YCTAHOBNEHO, YTO 3a CYET BHEAPEHWS B MPOU3BOACTBO HOBBIX BUAOB NPOAYKLIMN Bbi-
pyyka yBennuutcs 3a 3 roga Ha 623,88 Thic. pyb., 4To cocTaBnsieT 6onee 8%. PaccumtaHo 1 fokasaHo,
4TO UHBECTULMW B 3TOT NPOEKT ByAyT AOCTATOYHO NPMOLIIbHBIMU, YTO NOATBEPXAAETCS NMONOXUTENbHLIM
3HAYEHNEM YNCTON NPUBELEHHON CTOMMOCTMW. PacyeTHbIN CPOK OKYNaeMoCTN NPOEKTa COCTaBUT 4 Mecs-
ua. MiHBecTMLMM B 3TOT NPOEKT NOMOTYT yBeNn4MTbL peHTabenbHocTb 3atpart ¢ 21,21% ao 21,39% v peHTa-
6enbHocTb Npoaax ¢ 17,50% po 17,62%.

PesynbraTbl aHan3a 3KOHOMMYECKON 3PPEKTUBHOCTU peanm3aLmnm NpoekTa no NPou3BoACTBY bYHKLM-
OHaNbHOrO X1e606YN0YHOr0 U3AENNs NOATBEPXKAAIOT PEHTabENbHOCTb AAHHOTO NPOEKTa.

Knro4esble cnoBa: GyHKUMOHANbHbIE MPOAYKTLI NMUTaHWSA, 3aMyCK NPOU3BOACTBA, peHTa6enb-
HOCTb, YNCTada TeKyLlaa CTOMMOCTb

Ans yntuposanns: bobkosa E.10., Bopobres [./1., Bopobbesa A.B., ABpowikuHa C.A., Temep-
6aesa M.B., Yptomuea T./. OueHka 3KoHOMMYeCcKom 3PEKTVBHOCTM OCBOEHMS MPON3BOACTBA
NpOAyKTOB PYHKUMOHANBLHOr0 NuTanus. ArpapHas Hayka. 2022; 363 (10): 149-153. https://doi.
org/10.32634/0869-8155-2022-363-10-149-153. (In English).

© bobkosa E.l0., Bopobbes [1.W1., Bopobbera A.B., ABgouwkuHa C.A., Temepbaesa M.B.,
Ypiomuesa T.N.

Assessment of economic efficiency of putting
the functional food products into production

ABSTRACT

Relevance. Economic efficiency is the most important fact when introduction the new types of products
into production. The article represents an assessment of the economic efficiency in case of introducing of
the functional food products into mass production. An assessment of the costs of launching products into
production has been conducted; the selling price of a unit of production will be 67.70 rubles per one piece.
It has been established that due to the introduction of new types of products into production, the proceeds
willincrease in 3 years by 623.88 thousand rubles, which is more than 8%. It has been calculated and proven
that investments in this project will be quite profitable, as confirmed by the positive value of the net present
value. The estimated payback period of the project will be 4 months. Investment in this project will help to
increase the return on costs from 21.21% to 21.39% and the return on sales from 17.50% to 17.62%.

Results. The results of analysis of the economic efficiency of implementation of project for the production
of a functional bakery product, confirm that this project is cost-effective.

Key words: functional foods, start-up, profitability, net present value
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BeBepeHune / Introduction

The modern concept of nutrition considers food products
not only as a means of supporting human body functions,
but also as an important component of health [1-6]. Many
years of research experience shows that effective nutrition
can influence the health of a nation and enhance it in a
given direction [7-11]. Modern food production is a high-
tech industry both from the point of view of production
technologies and from the point of view of modeling the
useful properties and characteristics of the manufactured
food products [12-16].

One of such high-tech areas of food production is the
production of functional food products [17-18].

When developing and launching the new types of
functional products, an important factor is the financial
benefit of the manufacturer’s enterprise; an assessment
of the economic efficiency of introducing a product into
production can serve as an effective tool for assessing
the financial benefit of an enterprise [19-21]. Analysis
of this aspect will make it possible to predict the further
development of the enterprise within the framework of the
new products launch for one year ahead.

The main indicators for assessing the efficiency of the
project include net present value (NPV) — the amount of
the expected profit from the calculation of the cost of the
product at the moment. Discounted income shows the
potential return on investments invested in a business,
calculated for 1-2 years in advance.

Reasons for NPV change: investments bring the predicted
profit; inflation; risks of losing the investments.

Let’s consider the assessment of the economic efficiency
of the introducing the functional food products into industrial
production.

MaTtepwansl u metoabl/Materials and methods

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

Return on investment:

Kror =~ X 100% %)

where NWC — net working capital,
CA — current assets.

Profitability ratio:
NP
Rsales = E X 100% . 2)

where NP net profit,
ER — enterprise revenue.

Return on assets:
RA
R, =—x100% |, (3)

A
where RA — return on assets;
PP — profit for the period;
A — average value of the assets for the period.
Profitability of production:

Ry = ’;’—g X 100% . (4)

where NP net profit,
EC — equity capital.

Net present value (Npv) is calculated, using the projected
cash flows associated with the planned investment, by the
following formula:

Ny =yn . NFL gy (5)

=1 (147)i
where NCF; — net cash flow for ith period,

Inv — initial investment,

r— discount rate (cost of capital raised for the investment

project).
Discounted present value (present value):
1
PV =FV X —— (6)
(1+R)xn

where PV — discounted present value (present value);
FV — future value;

r — rate of discounts;

n — number of accounted period.

FV = PV X(1+R)Xn, (7)

where R — is the rate. It is specified as a fraction of unity;
n — number of years of investments.

Discount coefficient:

__r (8)
(1+a)™

where n — number of years till the moment of reduction,
d — rate of discount.

Total investments:

S=SY)=Y-C(). (9)

where S — amount of savings;

S(Y) — function of dependence of savings on the amount
of income;

Y —yield;

C(Y) — consumption function.

PesynbraTtbl M 06cyxaeHue / Results and

discussion

For the production of new products the enterprise
planned to use the existing equipment, including: dough-
raising chamber (power consumption is 1.6 kW/h, product
capacity — 144 pcs.); convection oven (power consumption
is 29 kWh, baking area is 4.32 m2); planetary mixer (power
consumption is 0.6 kW/h, bowl volume is 10 1).

The service life of this equipment according to the
technical documentation varies from 7 to 10 years.

The production costs will include the depreciation of the
equipment — "Photon 4.5" convection oven (the service life
of the equipment is 10 years).

Suppose the annual depreciation rate as follows:
453 000 +~ 10 = 45 300 rubles, and the depreciation per
month will be: 45 300 ~ 12 = 3775 rubles.

This equipment is supposed to load 54 cassettes of
bread forms.

The average time for baking bread is 60 minutes, thus in
one business day it makes 7 hours.

It is supposed to bake bread in amount of:

54 x7 =378 pcs.

For a year in case of 6-day working week (299 business
days per year, according to the production calendar for a
6-day working week), the following quantity is obtained:
378 x 299 = 113 022 pcs., and 113 022 +~ 12 = 9418 per
month.
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The commissioning of new equipment implies an
increase in utility costs for water and electric power; so, the
total costs will amount to 26 324.03 rubles.

The cost of production will also include utility costs for
heating. The company spends 756 491 rubles per year for
heating. These costs will be taken into account in proportion
to the area occupied by the production line for the new
product: 20 m2 = 580 m2 = 0.035.

Then the annual costs of heating and lighting, included,
the cost of production will be the following:

756 491 x 0.035 = 26 477.19 rubles, and per month:

26 477.19 +~ 12 =2206.43 rubles.

Now we should determine the cost of raw materials for
the production of a new product. The annual consumption of
raw materials required for the production of bakery products
will amount to 261 095.21 rubles.

In connection with the launch of a new production line,
additional employees are required. So, three (3) more
employees will be hired. Let’s determine the cost of the
employees’ wages as 78 120 rubles per year.

The calculation of the cost of production will also
include the remuneration for the director, chief accountant
and other service staff and auxiliary employees (drivers,
cleaners, sales managers, etc.). The monthly wage fund
(with deductions) for these employees is 425 570.76 rubles.
The volume of these costs will be taken into account in
proportion to the monthly production volume:

9418 + 117 725=0.08.

The amount of additional costs to pay wages will be as
follows:

425 570.76 x 0.08 = 34 045.66 rubles.

We will also include advertising costs in the amount of
30 000 rubles for off-site tastings.

Let’s make an estimate of the costs of producing one unit
of production (table 1). For its products, the organization
sets a margin of 30% of all costs. Manufactured products
are classified as goods with VAT of 10%.

Table 1. Estimates of the costs for production of functional
products

The amount

Cost item of expenses for

1 month, rub.

Wages 94 045.66
Payroll deductions 28 401.79
Depreciation of equipment 3775.00
Selling expenses (advertising) 30 000.00
Communal expenses 28 530.46
Raw materials and basic materials 261095.21
TOTAL costs 445 848.12
Total costs for 1 unit of bakery product 47.34
Profit (30%) 14.20
VAT (10%) 6.15
Total, selling price 67.70

| Table 2. Calculation of sales proceeds

Project implementation period, years
Index

2020 2021 2022
The number of
products sold in 113 022 113022 113022
kind, pcs.
Unit price, rub. 67.70 70.41 73.22

Proceeds from

product sales, rub. 7651589.40 7957879.02 8275470.84
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Table 3. Estimates of the cost for production of functional products in

2020-2022

Costitem 2020 2021 2022
Wages 94 045.66 96 961.08 99 966.87
Payroll deductions 28 401.79 29 282.24 30 189.99
Depreciation of equipment 3775.00 3775.00 3775.00
Selling expenses
(advertising) 30 000.00 30 000.00 30 000.00
Communal expenses 28 530.46 29414.90 30326.77
Raw materialsand basic 551095 21  268928.07 277 264.84
materials
TOTAL costs 445848.12 458 361.29 471523.47
Total costs for 1 unit of
bakery product 47.34 48.67 50.07
Profit (30%) 14.20 14.60 15.02
VAT (10%) 6.15 6.33 6.51
Total selling price 67.70 69.60 71.60

Table 4. Planned financial results from the production and sale of
products in 2020-2022

Index 2020 2021 2022
Revenue 7650645.38  7866001.05 8091718.28
Cost of sales 6045 614.88 6215791.04 6394 155.00
LU 1605030.50 1650210.01 1697 563.27
product sales . : .
Income tax

B 32100610  330042.00  339512.65
Net profit 1284024.40 1320168.01 1358 050.62

Thus, the selling price of a unit of production will be 67.70
rubles. per unit of production. Retail stores can set a markup
on goods in the amount of 15% of the cost of goods, which
will amount to 77.86 rubles.

Analysis of the regional market showed that the price for
a similar product ranges from 70 to 100 rubles per unit of
product. Consequently, the new product will be competitive
in the market.

Let’s calculate in table 2 the volume of proceeds
from the sale of a new product in the future for 3
years. In our calculations, we will adjust the price for
an inflation rate of 4%.

According to the presented calculations, over 3 years,
the proceeds from the sale of products will increase by
623.88 thousand rubles, or 8.2%.

Let’s present a forecast of the production cost in the
future for 3 years. To do this, we will adjust the calculation of
the unit cost for the inflation index (3.1%). The calculations
are presented in table 3 below.

We will calculate the planned financial results from the
production and sale of functional products in 2020-2022,
the results will be represented below in table 4.

Based on the results of the calculations, it can be seen
that the net profit in 2022 compared to 2020 will increase by
6%. Consequently, the introduction of a new production line
helps to increase the profitability of the enterprise.

Now we should determine the net present value (table 6).
First, you need to determine the amount of investment for the
new product launch (table 5). These costs will only include
costs incurred in connection with the start of production
of a new product (i.e., they do not include the wages of
administrative and management officers, do not include
heating costs that were present before the production of the
new product).
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I Table 5. Investments for the project development

Cost type Amount, rub.
Communal expenses 26 324.03
Raw material costs 261 095.21
Payroll expenses with deductions 78 120.00
Advertising 30 000.00
Total costs 395 539.24

Table 6. Net present income and payback period of a functional
bakery products

Index 2020r.
Income 7650 753.80
Expenses 6366711.20
Discount rate 0.055
Discounted income in the period 1217 101.99
Initial investment and cost capital 395 539.24
Net present value 821562.74
Payback period 0.31

The project to introduce new types of functional bakery
products into production will start pay off after 4 months
of the enterprise operation. The positive value of the net
present value suggests that the investment in the project will
be profitable.

Based on results of the analysis of economic efficiency
of project for the of the functional bakery food items, we
can confirm that this project is cost-effective. Investment

Bce aBTOpbI HECYT OTBETCTBEHHOCTL 3a CBOIO PaboTy 1 NpeacTaBeH-
Hble JaHHble.

Bce aBTOpbl BHECNN paBHbIl Bk, B 3Ty Hay4HYylo paboTy.

ABTOpbI B PaBHOW CTENEHW y4acTBOBaIM B HANMCAHUN PYKOMUCK U
HECYT paBHYIO OTBETCTBEHHOCTb 3a nnarvar.

ABTOpbI 3a5BNISIOT 06 OTCYTCTBMM KOHDNNKTA MHTEPECOB.
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in the project in the amount of 395.5 thousand rubles are
profitable, the company investing in the project will fully
recoup its investment and increase profits.

The investment of funds required for implementation of
this project will help to increase the return on costs from
21.21% to 21.39%, will increase the return on sales from
17.50% to 17.62%.

BbiBoabl / Conclusion

According to the presented calculations, over 3 years, the
proceeds from the sale of products will increase by 623.88
thousand rubles, or 8.2%. The cost of production in the first
year of production is of greatest importance. Based on the
results of the calculations, it can be seen that the net profitin
2022 compared to 2020 will increase by 6%. Consequently,
the launch of a new production line helps increasing the
enterprise profitability.

Assessment of economic efficiency showed a positive
value of net present value, which proves the profitability of
the project.

The project of putting the new type of functional bakery
products into production will begin to pay off after 4 months
of the enterprise operation. The project investments in
amount of 395.5 thousand rubles are mathematically
confirmed to be profitable. Over the next three years the
company will increase its profit. The payback period of the
project will be 4 months.

The investment of funds for this project implementation
will help to increase the return on costs from 21.21% to
21.39% and the return on sales from 17.50% to 17.62%.
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