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VALUATION OF THE COMPANY USING
THE DISCOUNTED CASH FLOW MODEL

Abstract: the article considers the process of assessing the value of a company
using the discounted cash flow model within the framework of the income approach.
The author describes the theoretical foundations of the discounted cash flow model
and compares the features of different approaches to this method in the modern liter-
ature. The author carries out the detailed company valuation using the discounted cash
flow model on the example of the company «X5 Groupy. The author assessed the value
of the company «X5 Group» using the discounted cash flow model. The real example
of the company valuation shown in the article is useful for the company for making

managerial decisions in the future.
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IHapweuna Examepuna Bukmopoena
CTYyAEHTKA

Hayunb1i1 pyxoBoguTenn

Hepueun FOnua Cepzeesna

KaH/1. 9KOH. HayK, JIOLICHT

OI'bOY BO «Poccuiicknii 3KOHOMUYECKUI
yHusepcuteT uM. ['.B. [Inexanosa»

r. MockBa

OIEHKA CTOUMOCTHU KOMITAHUA METOAOM
JAUCKOHTHUPOBAHHBIX JEHEKHbBIX IOTOKOB

AHHOmMayua: 6 cmamve paccmampudaemcs npoyecc OYeHKU CMouUMoCmu Kom-
NAHUU MeMOOOM OUCKOHMUPOBAHHBIX OEHENHCHBIX NOMOKO8 8 PAMKAX 00XO0OHO20 NOO-
X004, ONUCLIBAIOMCS MeopemuiecKue 0CHO8bl Memooad OUCKOHMUPOBAHHBIX OEHeNC-
HBIX HOMOKO8 U NPOBOOUN CPABHEHUE 0COOEHHOCMEU PA3HbIX NOOX0008 K OAHHOMY
Memooy 8 co8pemMeHHOU numepamype. Aemop noopooHO npo8oOUm OYeHKY CMOoUMO-
CMU KOMAAHUU MEMOOOM OUCKOHMUPOBAHHBIX OEHENHCHBIX NOMOKO8 Ha Npumepe KOM-
nanuu «X5 Groupy». B pabome nonyuena oyenxka cmoumocmu komnanuu «X5 Groupy
MemoooM OUCKOHMUPOBAHHBIX OEHEeNCHbIX NomoKos. [lokazannwiii 6 cmambe peanb-
HbLUL NpUMep OYEHKU CIOUMOCMU KOMNAHUU MOdHCem OblMb UCNOIb308aH KOMAAHUEU

8 OyOywem 0 NPUHAMUSL YNPABIEHUEeCKUX PeuleHUll.

Knroueewvie cnoea: oyenka cmoumocmu KOMRAHUU, OOXOOHBIU NOOX00, Memoo
OUCKOHMUPOBAHHBIX OEHENCHBIX NOMOKO8, C80O0OHDII OCHENCHBII NOMOK KOMNAHUMU,
NPOCHO3UPOBaHue 0YOYUUX OCHENCHBIX NOMOKO8, 0ACUOAeMbLI MeMn POCMA, OUCKOH-
muposauue, NPUeeOeHHdss CMoOUMOCHb, CMABKA OUCKOHMUPOBAHUS, MePMUHATbHAS

cmoumocnie.

In conditions of market uncertainty, the company's valuation plays a significant
role in the company management. The value of a company should be assessed not only
in cases of purchase, sale, mergers and acquisitions, liquidation and bankruptcy of a
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business, but also for the awareness of owners and managers, since changes in the
company value provide information about its financial condition and allow managers
to analyze the possible dynamics of development.

In Russian Federation the valuation of the company is carried out in accordance
with several regulatory legal acts. The Federal Law of the Russian Federation «On
Valuation Activities in the Russian Federationy» defines the objects of valuation, estab-
lishes basic rules for conducting valuation activities, and sets cases in which a manda-
tory valuation is required [1]. Recently issued Order No. 200 of the Ministry of Eco-
nomic Development of the Russian Federation dated April 14, 2022 «On Approval of
Federal Valuation Standards and on Amendments to Some Orders of the Ministry of
Economic Development of the Russian Federation on Federal Valuation Stand-
ards» [2] includes several federal valuation standards, according to which the valuation
process should be carried out.

Federal valuation standard No. 5 «Approaches and Methods of Valuation» in-
cludes income, comparative and cost approaches of valuation and methods within
them. It also provides a general guidance about carrying each of them, including the
main stages.

The discounted cash flow model, or the DCF model, which is considered in this
article, is a method applied within the framework of the income approach. Federal val-
uation standard No. 5 defines the income approach as a set of valuation methods which
are based on calculating the present value of the expected future cash flows generated
from the use of the object of valuation [2]. Thus, within the framework of this approach,
income is the main factor determining the value of the object. The more income the
object brings, the higher its market value. A valuator, who uses the income approach,
firstly analyzes the future incomes, which the object is expected to bring, and then
recalculates them into a single sum of the present value [7, p. 108]. This approach is
considered to be the most acceptable from the investment point of view, since the buyer
does not actually acquire a set of assets that make up the enterprise, but a flow of future
incomes that will allow him to pay off the initial investment and receive regular profit.

The basic idea behind the deal to buy the company is that the parties are most likely to
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come to an agreement on a market price that is equal to the present value of future
income [3, p.36]. This is explained by the fact that it is irrational to buy a company for
an amount exceeding the present value of future income from it, and correspondingly
it is irrational to sell the company at a price below the present value of future income.
Thus, with income approach, the company value is determined as the present value of
future incomes that are expected to be received during the operation of the company
and with of possible further sale of it.

The discounted cash flow model (the DCF model) is a method within the income
approach, by which the company value is estimated by recalculating each future in-
come individually to the present value using a discount rate [5, p.139]. The method
includes forecasting future incomes and discounting them. The main indicator express-
ing future incomes, used under this method, are cash flows.

The basic formula of the discounted cash flow model can be represented in the

following way (formula 1):

CF, CF, CFy,
(1+r)? T (1471)2 T T (1+rn

PV = CF, +

+ PVTV (1), where

PV — the present value of the company;

CF12..n —the cash flows in forecasted periods;

n — the number of forecasted periods (from 1 to n);

r — the discount rate;

PVTV — the present value of the terminal value;

Terminal Value is the company value beyond the clearly defined forecast period.

Thus, at the end of the company valuation process using the discounted cash flow
model, one value will be obtained — the sum of the present values of future cash flows,
which is equal to the value of the company.

This is the general guidance on carrying out a company valuation by the dis-
counted cash flow method. However, in modern literature there are different views on
the features of the model construction. | created the comparative table of approaches
to the DCF model, which is presented below (Table 1).

Table 1
The comparison of approaches to the discounted cash flow modelling
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Gryaznova A.G.,
Fedotova M.A.,
Eskindarov M.A.,
Tazikhina T.V.,
Ivanova E.N., Shcherbakova
O.N[7, p.107 — 123]
Esipov V.E., Makhovikova
G.A[5, p. 139 - 156]

Pablo Fernandez [6,
p.14 — 21]

Aswath Damodaran [4]

Suggested type | Free cash flow to equity Free cash flow to the | Free cash flow to the
of the cash (FCFE) firm (FCFF) firm (FCFF)

flow used in

the model

Suggested way | Adjusted Net Income EBIT*(1-T) Operating cash flow

of calculating
the free cash
flow

+ Depreciation

- Increase in net working
capital

- Capital expenditures

+ Increase in long-term
liabilities

= Free cash flow

+ Depreciation

+ Increase in fixed
assets

- Increase in working
capital required

= Free cash flow

- Capital expenditures
= Free cash flow

Suggested way
of determining
the free cash
flows in the
forecasting
period

Conducting retrospective
analysis of all elements that
affect the value of free cash
flow. Historical data on
each element, starting with
revenue, is analyzed, and
then the values of each
element are separately
forecasted. After that, the
free cash flow is calculated
based on the predicted
values of the elements that
make it up.

Using the approach of
cash budgeting,

i.e. forecasting the
cash that will be
received and the cash
that will be paid in
each period. Also, it is
recommended to
conduct and take into
account the forecast of
the industry’s
evolution, the forecast
of the company’s
competitive position,
and competitive
position of the main
competitors

It is assumed that free
cash flow will increase
with certain growth
rates. Firstly, the
expected growth rate is
calculated, and then the
future free cash flows
are determined by
multiplying the value of
the previous FCF by
this expected growth
rate.

Discount rate

Discount rate can be
calculated using Capital
Asset Pricing Model
(CAPM) or the cumulative
method, or the combination
of these two methods. In
cumulative method various
factors are taken into
account, such as: risk-free
rate, the company size,
profit quality and
profitability, the quality of
the company's management,
the sources of financing, the

It is recommended to
use either weighted
average cost of capital
(WACC) as a discount
rate, or apply adjusted
present value (APV).
In case of the use of
adjusted present value
(APV) required return
to equity is used as a
discount rate, then it is
necessary to add the
value of the debt’s tax

The discount rate
should reflect the risk
of expected cash flows.
Most often weighted
average cost of capital
(WACC) is used as the
discount rate
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factor of diversifications, schield to the obtained
and factors of other risks value of NPV

Based on Damodaran's methodology, | would like to consider the DCF modeling
with various assumptions, in particular, the discount rate will be taken as the key rate
of the Bank of Russia. The DCF modelling will be carried out on the example of the
company «X5 Group.

«X5 Group» was previously known as «X5 Retail Groupy, it was renamed in
2021. The company «X5 Group» is one of the leaders of the Russian food retail. In
1995, the first supermarket «Perekrestok» was opened, in 1999 — the first store «Py-
aterochka». On May 18, 2006, the two retail chains merged, resulting in appearance of
the company «X5 Group». Now the main structural divisions of the Group include
shops near the house «Pyaterochka», supermarkets «Perekrestok», hard discounters
«Chizhik» and hypermarkets «Karusel». «X5 Group» also has digital businesses such
as express delivery from «Pyaterochka» and «Perekrestok», online hypermarket
«Vprok.ru Perekrestok», delivery service of goods from online stores from the com-
pany’s partners «5Post» and online service for the sale of ready-made food «Mnogo
lososya». «X5 Group» also has its own financial service «X5 Bank». In 2021 the com-
pany launched its media platform «Food.ru».

According to the «Forbes» rating, «X5 Group» is the second largest private com-
pany in terms of revenue in Russia in 2021 [13]. «X5 Group» shares are listed on the
London Stock Exchange (LSE) and the Moscow Stock Exchange (MCX). The com-
pany also issues exchange-traded bonds.

A leading position of the company «X5 Group» on the Russian food retail market
is reflected by statistics. The company is the largest player with a market share of
13,2% by the end of 2022 [9]. The main competitor is «Magnit», which has a market
share of 10,6% (Figure 1)
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10 leading food retailers of the Russian market

in 2022, % of the market

1,0% 0,8%
1,1% 1.0%
1,2%

1,9%
2,2%

| X5 Group = Magnit H Mercury Retail m Lenta u Svetofor

B Auchan H Vkusvill W OKEY E METRO B Monetka

Figure 1. 10 leading food retailers of the Russian market in 2022, %
of the market [11]
If we look at the company's revenue history, we can see stable growth. In 2022 the
revenue of «X5 Group» was 2 605 232 min rub (Figure 2). Average annual growth rate
of revenue is 14,2% [9].

Revenue, min rub, 2018 - 2022

3000 000
2605232

2500000 2204819
1978026
2000 000 1734 347
1532537
1500 000
1000 000
500 000
0

2018 2019 2020 2021 2022

Figure 2. Revenue of the company «X5 Group», mln rub, 2018-2022 [11]
The comparison of the dynamics of revenue of the company «X5 Group» with the
growth of the revenue of the market as a whole also provides important information. It
can be noticed that the revenue of «X5 Group» is growing faster than the average mar-

ket’s revenue (Figure 3).

Content is licensed under the Creative Commons Attribution 4.0 license (CC-BY 4.0)



U3nareanckuii 1om «Cpenay»

The comparison of the growth of revenue of the
company “X5 Group” with the growth of the
revenue of the market as a whole, %, 2013 - 2022
0% 28%  28%
25%
20%
15%
10%

5%

0%
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

= annual growth of the revenue of "X5 Group"

== annual growth of the revenue of the market as a whole

Figure 3. The comparison of the growth of revenue of the company «X5 Group»

with the growth of the revenue of the market as a whole, %, 2013-2022 [11]

Net profit of the company had always positive values and, despite the decline in
2019, there was a growing trend during the period 2018-2022. In 2022 net profit of

«X5 Group» was 45 188 min rub. Average annual growth rate of revenue is 16,2% [9].

Net profit, min rub, 2018 - 2019
50 000 42738 45188

40 000

30 000

20000

10 000
2018 2019 2020 2021 2022

Figure 4. Net profit of the company «X5 Group», min rub, 2018-2019 [11]
Thus, «X5 Groupy is one of the leaders on the Russian food retail market with the
biggest market share. The company has chains of shops near the house, supermarkets,
hard discounters and hypermarkets. «X5 Groupy» continues to grow and develop, and
has recently launched digital businesses and its own financial service. The company
«X5 Group» is quite promising in terms of income generating, and has stable revenue
growth. Therefore, income approach of valuation and, more precisely, the discounted

cash flow model is quite suitable for assessing the value of the company «X5 Groupy.
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So, further in the article the discounted cash flow modelling on the example of the
company «X5 Groupy is carried out.

The first step of the DCF modelling includes calculating the free cash flow to the
firm at the moment, and forecasting it for the future periods. In order to calculate free cash
flow, it is needed to subtract capital expenditures from operating cash flow (formula 2).

FCF = OCF — Capex (2), where

FCF — free cash flow;

OCF — operating cash flow;

Capex — capital expenditures;

In 2022 «X5 Group» had operating cash flow in amount of 220 924 min rub and
capital expenditures amounted to 59 554 min rub [10]. So, in 2022 free cash flow to
the firm for «X5 Group» was (3):

FCF =220 924 — 59 554= 161 370 min rub (3).

Now it is necessary to calculate free cash flow in forecasting period, which will
be 5 years, since it is the optimal one [8, p. 29]. We will assume that free cash flow
will be growing with the certain constant rate, which is equal to g (4):

g = RR * ROA (4), where

g — growth rate;

RR — reinvestment rate;

ROA — return on assets;

Reinvestment rate (RR) will be taken as the ratio of retained earnings growth to
net profit (5):

Retained earnings,g,;—Retained earnings,;o,1 (

RR =

5)

Net profitsozz

In 2022 retained earnings of the company «X5 Group» amounted to 84 125 min
rub, while in 2021 retained earnings were 38 926 min rub. Net profit of the company
in 2022 was equal to 45 188 min rub [10]. So, RR of «X5 Group» is almost equal to
100% or, in other words, 1 (6):

84 125-38926
— — 0/ —
RR = 25 188 =100% =1 (6)
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Such value of reinvestment rate (RR = 1) is caused by the company’s decision not
to pay dividends in 2022 due to the current geopolitical and market situation [11].

ROA can be calculated using the following formula (7):

ROA = Net Profit (7)

Total Assets

In 2022 «X5 Groupy» had net profit in amount of 45 188 min rub, and total assets
were equal to 1 352 015 min rub. So, ROA of the company is 3,34% (8):

45188
1352015

ROA =

= 3,34% (8)

Thus, we will assume that free cash flow will be increasing with the certain con-
stant growth rate, which is equal to 3,34% (9):

g =1%3,34% = 3,34% (9)

It can be noticed that in the case of the company «X5 Groupy» the growth rate
coincides with the ROA, since reinvestment rate is equal to 1 caused by the company’s
decision not to pay dividends.

Now it is possible to forecast the values of free cash flow of the company for the
next 5 years (Table 2). Future values of free cash flows (FVFCF) are calculated by
multiplying the amount of the free cash flow for the previous year by the constant
growth rate (g) of 3,34% calculated above.

Table 2
Finding the values of future free cash flows for 2023 — 2027 years

on the example of the company «X5 Group» [11]

2022 2023 2024 2025 2026 2027
Free cash flow (FCF), min rub 161

370
Expected growth rate (g) 3,34%
rFljJ;ure free cash flow (FVFCF), min 166 172 178 184 190
FVECF=g*FCF 760 330 085 033 180

The next step in creating the discounted cash flow model involves bringing the fore-
casted future values to the present value. As the discount rate the key rate of the Bank of
Russia is chosen. The discount rate should reflect the future risks. In October 2023 the

Bank of Russia raised the key rate to 15% [12], therefore the new value of the key rate
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already includes the inflationary risk and the country risk premium. Taking the key rate as
the discount rate for the DCF model will allow to better reflect the current macroeconomic
situation than weighted average cost of capital of a particular company.

So, at this step it is necessary to discount the future values of free cash flow
(FVFCF) using the discount rate r (15%) to find the present value of future cash flows
(PVFCF) and their sum (Sum of PVFCF). The calculations are based on the formula 1,

and the results are shown in the table 3 (Table 3).
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Table 3
Discounting the future values of free cash flows in order to find the present

value of future cash flows on the example of the company «X5 Group» [11]

2022 | 2023 | 2024 | 2025 | 2026 | 2027
Free cash flow (FCF), min rub 161

370
Expected growth rate (g) 3,34%
Future free cash flow (FVFCF), min rub 166 172 178 184 190
FVFCF=g*FCF 760 330 085 033 180
Discount rate (r) 15%
Discounted future free cash flow (PVFCF),
min rub 161 145 130 117 105 94
PVFCF = FVFCE, 370 008 306 094 222 553

1+nrn

Sum of PVFCF, min rub 753

553

So, the sum of present values of future cash flows is 753 553 miIn rub. However,
such value of the company is based only on five future periods (2023-2027) and does
not take into account the ability of the company to generate profit in long-term future
(beyond the forecast period). That is why it is necessary to calculate the terminal value,
which is the value of free cash flows for all periods following the forecast period. For
estimating the terminal value the Gordon stable growth model [5, p. 308] will be used,
which assumes that the free cash flow of the company will grow every year at a con-
stant rate during an infinite period. So, to calculate the terminal value in accordance

with the Gordon model the following formula (10) will be used:
TV = M (10), where

TV — the terminal value;

k — the rate of capitalization;
k=r-d;

r — the discount rate;

g — the expected growth rate;
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Conep:xkumoe goctymHo o jguuensun Creative Commons Attribution 4.0 license (CC-BY 4.0)



Publishing house **Sreda™

Since the forecast period is 2023-2027, the future free cash flow for 2028 will be
used in the numerator of the formula. Future value of free cash flow for 2028 is calcu-
lated in the same way as future free cash flows in 2023 — 2027 and is equal to 196 532
min rub (11):

FVFCF,y,8 = FVFCF,5,, * (1 + g) = 190 180 * (1 + 3,34%) = 196 532
(11)

Discount rate (r = 15%) and expected growth rate (g = 3,43%) will be the same as
in the previous calculations. So, the rate of capitalization is (12):

K=r—g=15%—3,43% = 11,66% (12)

Thus, the terminal value is equal to 1 685 524 min rub (13):

196 532
11,66%

TV = =1 685 524 (13)

Terminal value also should be reduced to the present value using the same formula

of discounting (14):

prTy = 22 = 1985520 _ 998699 (14)

(1+7)" (1+15%)2028-2022

Present value of terminal value is 728 699 miIn rub. At the final stage it is neces-
sary to add the present value of terminal value to the sum of present values of future

cash flows, which was calculated earlier (15):

CFyp
(1+nr)

PV =Y

— 4+ PVTV,,, = 753553 4+ 728 699 = 1482 252 (15)

Thus, as a result of using the discounted cash flow method, the sum of the present
values of all future free cash flows was obtained, which amounts to 1 482 252 min rub.
So, the value of the company «X5 Group» obtained using the discounted cash flow
model is equal to 1 482 252 min rub. The full calculations including the final step, are
shown in table 4 (Table 4).

13
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Table 4
The full calculations by the discounted cash flow method on the example

of the company «X5 Group» [11]

2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028
Free cash flow (FCF), min rub 161

370
Expected growth rate (g) 3,34%
;‘i;“{ﬁgree cash flow (FVFCF), 166 | 172 | 178 | 184 | 190 | 196
FVECF=g*ECF 760 330 085 033 180 532
Discount rate (r) 15%
Discounted future free cash flow
ErF:I\rf I?uCtI): ) 161 145 130 117 105 94

FVFCE, 370 008 306 094 222 553
PVFCF =
Sum of PVFCF, 753
min rub 553
Stilble growth rate 11.66%
K=r-g
Terminal value (TV), min rub 1685
524
Discounted terminal value 798
(PVTV),
699

min rub
PV, min rub 1482

252

Thus, the value of the company «X5 Groupy obtained using the discounted cash
flow model based on Damodaran's methodology amounts to 1 482 252 min rub for
2022. The discounted cash flow methodology can be used by the company in the fur-
ther practice for such purposes as comparison with the companies-competitors, making
decisions about mergers and acquisitions, and analyzing the possible dynamics of de-
velopment.

During the study, we made some assumptions, in particular, the discount rate was
identified with the level of the key rate of the Bank of Russia. According to the official
website of the Bank of Russia [12], the change in the key rate is associated with the

level of inflation expectations, where the policy of the Bank of Russia is aimed at re-
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turning inflation to the target level of 4%. Also in the study indicators are formed pro-
vided that the accumulation rate is 1, which characterizes the maximum level of use of

the company's financial potential when implementing a self-financing strategy.
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