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Abstract: This article focuses on the topic of the relative valuation from the
perspective of non-publicly traded companies and the determination of industry
multiples allowing the subsequent application of this approach to specific in-
dustries. I chose the Czech brewing industry as the target industry, represented by
the 50most important entities (coveringmore than 99%of the industry’s turnover).
Due to the fact that no market value data are available for this type of company,
Ifirst used an income valuation approach– the discounted cashflow (DCF)method
to assess the market value of each company in the sample. I then quantified
valuation multiples of P/E, EV/EBIT, EV/EBITDA, P/S, EV/S, P/BV, and EV/IC for
each company, from which I determined industry statistics. I verified their suit-
ability for use in the relative valuation approach and compared them with the
results of existing studies on themost commonly used valuation approaches in the
Czech Republic. Furthermore, I compared my own calculations of industry mul-
tiples for non-publicly traded companies with available data on industrymultiples
of publicly-traded companies in the brewing industry across Europe. The results of
the comparison show that these multiples are on average lower for non-publicly
traded companies than for listed companies.

Keywords: business valuation, relative valuation, DCF, industry multiples,
brewing

JEL Classification: G12, G32

1 Introduction

The market value of a publicly traded company’s equity can very easily be deter-
mined by the product of the share price and the number of shares issued. If
necessary, it is possible to proceed to the actual calculation of the valuation, in

*Corresponding author: Michal Drábek, Mendel University in Brno, 613 00, Brno, Czech Republic,
E-mail: xdrabek1@mendelu.cz. https://orcid.org/0000-0002-1385-9696

J. Bus. Val. Econ. Loss Anal. 2022; 17(1): 65–100

Open Access. © 2022 the author(s), published by De Gruyter. This work is licensed under
the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/jbvela-2021-0023
mailto:xdrabek1@mendelu.cz
https://orcid.org/0000-0002-1385-9696


which a number of procedures can be used (especially comparative valuation
methods), for which there are also sufficient inputs necessary to determine
the value of the valued company as accurately as possible. But what about non-
publicly traded companies? (Table 1).

According to Damodaran (2020a), the valuation process does not differ between
these two groups of companies as in both cases it is necessary to estimate the cash
flow, determine the discount rate and calculate the present value. However, this
applies only if the discounted cash flow (DCF) method is applied and assuming the
availability of a large amount of data necessary for valuation using this method.
However, in the case of the relative valuation approach, the situation is different.

2 Theoretical Framework

The Corporate Finance Institute (2017) considers the relative valuation method to
be the most commonly used in the valuation of non-publicly traded companies.
However, this is particularly true in the USA, where there is a well-developed
capital market and a large amount of publicly traded companies’ data from which
valuationmultiples can be derived for the value of a non-publicly traded company.
In the European environment, the situation is different.

Vidal-Garcia and Ribal (2019) summarise the findings of other authors on the
most commonly used valuation methods for non-publicly traded SMEs1 in Europe.
The authors cite studies conducted in the United Kingdom and Denmark2 that
found that the discounted cash flow method is preferable to the use of valuation
multiples for estimating the value of small companies, loss-making companies or
companies with a limited number of comparable publicly traded companies.
Vydržel and Soukupová (2012) conducted a study on the most commonly used
valuation methods in the Czech Republic. The result of this study is that 89% of
respondents use the DCF method as the primary method for valuing non-publicly
traded companies. A surprising finding of the study was that the use of valuation
multiples was more common (91%) than the use of the DCF method, which would
contradict the findings of studies in other European countries. However, the study
goes on to report that when both approaches were used, the DCF method was
preferred. The authors also mention the fact that in some cases valuation methods
are used in a very superficial way – which cannot be considered surprising given

1 Small and medium-sized enterprise.
2 For a more detailed view, see Demirakos, Strong, and Walker (2010), Petersen, Plenborg, and
Scholer (2006), and Jennergren (2008).
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the fact that the number of publicly traded companies using the relative valuation
approach in the Czech Republic is very limited.

Other studies conducted in France (Chastenet and Jeannin 2007) and Spain
(Rojo andGarcía 2006) also confirm the preference for the use of theDCFmethod in
the valuation of non-publicly traded companies.

From the above, it can be concluded that for the European environment with a
limited number of publicly traded companies from which valuation multiples
could be derived, the application of a valuation method other than the compara-
tive/relative valuation method is necessary for a sophisticated valuation, with the
discounted cash flow method being the most commonly used.

However, the comparative method of valuation is of great importance for
determining the market value of a company, as evidenced by the International
Valuation Standards (IVS 2017): “although no one approach or method is appli-
cable in all circumstances, price information from an active market is generally
considered to be the strongest evidence of value”. European Valuation Standards
(EVS 2016), however more focused on real estate valuation, consider the
comparative approach as the preferred method to arrive at market value and
should be adopted wherever it is appropriate or acceptable to do so.

It can be said that the only objective obstacle to the application of the
comparative valuation approach in the Czech Republic (and Europe in general) is
the lack of data on the market value of comparable companies from which valu-
ation multiples could be derived (see e.g. Mařík et al. 2018 or the range of traded
titles on the Prague Stock Exchange – Burza cenných papírů Praha 2021).

The purpose of this article is to remove the aforementioned barrier to the use of
a relative valuation approach for non-publicly traded companies and to establish
industry-specific valuation multiples based on data from domestic non-publicly
traded companies.

3 Methodology and Data

In this article I will work with the accounting data of companies for the period
2015–2019, with a valuation date of 31 December 2019. This data will be obtained
mainly from Bureau Van Dijk databases (2021), e.g. TP Catalyst, and from the
Commercial Register of the Czech Republic – Collection of Deeds (Ministerstvo
spravedlnosti ČR 2021). Other data necessary for the strategic and financial anal-
ysis will also be obtained for the period 2015–2019, mainly from Eurostat (2021),
Český statistický úřad (2021), Česká národní banka (2021), etc.

The companies included in the sample on which the valuation multiples will
be determined will be selected according to the following conditions (Table 1):
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I chose the Czech brewing industry. On the one hand it provides a sufficiently
large data base, on the other hand there are not so many companies in this in-
dustry, so it was possible toworkwith practically thewhole industry (>99%of total
sales) and assess the value of each important company.

The number of valued companies will be reduced to the TOP 50 (ranked by the
amount of sales in 2019), and these represent a total of 99.47% of the sales of the
industry (sample of 88 entities). The input information for the whole valuation
process is its purpose. Due to the fact that business valuation using multiples is
more of an indicative valuation andbecause the results of theDCF valuationwill be
used in order to determine these multiples, the valuation will be done due to the
decision-making purpose.

The interim step of DCF valuation is an important limitation (that does not occur
among publicly traded companies) which effects topicality of the results, however, I
still consider it the most accurate and appropriate solution to the given problem.

3.1 Market (Relative) Valuation Approach

Market-basedmethods determine the value of an asset by comparing it to identical
or comparable (similar) assets for which price information is available (IVS 2017).
Damodaran (2002) gives the same view. EVS (2016) define themarket approach as a
valuation made by comparing the subject asset with data obtained from such
transactions in the market that meet the criteria for a relevant basis of value. There
is a noticeable difference in the view of the International Valuation Standards and

Table : Search strategy of companies in the TP Catalyst database.

Search step Criterion Step result Search
result

. All companies in the
scope of analysis

,, ,,

. Status Active ,, ,,
. World region/Country. Address of incorporation only:

Czech Republic
, ,

. NACE Rev.
 (Primary codes only)

 – Manufacture of beer , 

. EBITDA margin (%) All companies with a known value, ,
, , , , for at least  of
the  selected periods

,, 

Boolean search  and  and  and  and 

Total 

Source: Bureau Van Dijk ().
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prof. Damodaran versus the EuropeanValuation Standards, where the former base
their approach on comparisons with assets for which valuation information is
known, while the EVS are based on data on transactions that have already taken
place in the market.

These differences are due to the fact that there are more approaches to valu-
ation using multiples. According to Matschke and Brösel (2021), this approach can
be differentiated as follows:
– single valuation (valuation does not refer to 100% of shares):

– stock-and-debt method
– similar public company approach (“trading multiples”)
– initial public offering approach

– overall valuation (valuation refers to 100% of shares)
– recent acquisition approach (“transaction multiples”)
– market multiples approach

An almost similar classification is mentioned by Mařík et al. (2018). This paper
presents data useable for the overall valuation multiples approach. When the
market (relative) valuation approach is used, the general procedure, according to
Damodaran (2002), should be as follows:
– identifying comparable assets and obtaining information on their valuation.
– converting the valuation of comparable assets into standardised values

(creating multiples).
– comparison of the standardised values of the asset being valued with the

observed multiples.

Given the purpose of this article, i.e. estimating valuation multiples for a specific
industry, only the first two points of the above procedure will be used.

The first point will be achieved by carrying out a valuation of the majority of
companies in the industry, as there is no information available on the valuation of
non-publicly traded companies. The valuation of these companies will be done
using the discounted cash flow method in accordance with the information pro-
vided in the previous chapter 2.

3.2 Discounted Cash Flow Method

This method exists in three variants, with the entity variant being by far the most
commonly used, as confirmed by the study of Vydržel and Soukupová (2012). This
variant operates with cash flows and discount rate for the whole enterprise and its
primary output is enterprise value. The most widespread type of DCF model is the
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two-stage procedure, the form of which, according to both Damodaran (2006) and
Mařík et al. (2018) is as follows:

EV = ∑
T

t=1

FCFFt

(1 +WACC)t +
TV

(1 +WACC)T (1)

where “EV” represents enterprise value, “FCFF” free cash flow to the firm, “TV”
terminal value, “WACC” weighted average cost of capital, “T” represents the
length of thefirst phase, and “t” represents the sequential number of years from the
valuation date.

The above implies the necessity of determining the variable TV, i.e. the
terminal value. The method of calculation is given below under the subsection
Terminal Value.

Once the present value of the first and second phase is established, the en-
terprise value is calculated. Equity value can then be determined by reducing the
enterprise value by interest-bearing and non-operating debt and increasing it by
non-operating assets, all as of the valuation date. The length of the first phase will
be set at 10 years due to the application of the Wenger approach to the determi-
nation of the risk-free rate (see chapter 3.3).

3.2.1 Free Cash Flow Calculation (FCFF)

The above procedure implies the need to determine the free cash flow at the level of
thewhole enterprise (FCFF). This free cash flow is normally calculated according to
the following formula:

FCFF = EBIT × (1 − d) + DA − I − ΔWC (2)

where “EBIT” represents earnings before interest expense and tax, “d” represents
the corporate tax rate, “DA” represents depreciation and amortization, “I” repre-
sents investment in operating fixed assets and “ΔWC” represents the change in
working capital.

The above general approach is in line with Damodaran (2006). Mařík et al.
(2018) further adjust EBIT by excluding non-operating income and expenses as
well as non-recurring items3 (e.g. non-recurring sales of fixed assets or materials,
insurance refunds, litigation compensation, etc.) and referring to it as adjusted
operating profit. This designation is not used by Damodaran (2006), but the pro-
cedure is not inconsistent with what he recommends, so this article will also make

3 Non-recurring items are included in the FCFF only if there is a serious indication that they will
occur in the future. If these items have occurred at some point in history without justification that
they will occur in the future, they will not be planned.
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use of these additional modifications. International and European valuation
standards do not address this issue in detail.

This “general” approach of EBIT calculation can be specified as follows:

The revenueplanof each company is basedon several sources. The first one is a strategic analysis
of brewing industry4 – key information is: stable growth with very low dynamics (based esp. on
the demographic development and beer consumption per capita) accelerated only by growing
exports. The second one is historical data of each company and the third one concerns infor-
mation from annual reports of each company about its plans and strategies. The resulting
revenue plan of an individually company is a mix of these sources (based on the companies’
plans and/orhistorical growth ratewith subsequent convergence to sectoral potential,whichwas
set at 2% p.a.) and this mix may vary depending on the nature of each company.

The cost plan of each company is based on the same logic, whereas the key
strategic information is high competition in the industry, progressive excise duty
and the bargaining power of suppliers (esp. hops, barley malt). The resulting cost
plan is mainly based on the historical individual margin with partial convergence
to sectoral one (differentiated according to quartile affiliation).

In the Czech financial statements, there is no separate breakdown of depre-
ciation and amortisation, and therefore “DA” will correspond directly to the
reporting item “adjustments to fixed asset values – permanent”.

Investments are forecasted in such a way as to maintain the current fixed asset
structure and their amount corresponds to both the historical development and the
forecasted growth of individual companies. In this context, relevant indicators are
calculated (CAPEX, average depreciation period, coefficient of revenue growth in-
tensity on investments, reinvestment rate…) through which stabilization is achieved
at the end of the first phase of the valuation model. However, the most important
information for the investment plan is the companies’ intentions as stated in their
annual reports.

The change inworking capital (operationally necessary) comprises the change
in operating receivables, payables and inventories, the change in accruals and the
change in provisions and allowances. The plan is mainly based on the individual
values of average historical collection period, credit period and stock turnover. For
companies without a relatively stable historical development or with some un-
reasonably extreme values, the industry averages were used in plan.

Given the nature of the above procedures, it is clear that despite the author’s
best efforts, the FCFF estimates and the resulting multiples are dependent on the
quality of the projection performed.

4 As an example of strategic analysis of Czech brewing industry, see Drábek (2020).
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3.3 Discount Rate

To quantify the present value of FCFFunder theDCFmethodused, it is necessary to
construct a discount rate that considers the riskiness of future cash flows and their
time value (Damodaran 2006; IVS 2017). Given the chosenDCF variant of entity, the
discount ratemust also be calculated at the enterprise-wide cash flow level (FCFF).
Therefore, this discount rate must be a composite of both the cost of equity (re) and
the cost of debt (rd), the resulting rate being determined by their weighted average
(WACC). TheseWACCs are by general definition (e.g. Damodaran 2006;Mařík et al.
2018) calculated as follows:

WACC = re ×
E
C
+ rd ×

D
C
× (1 − d) (3)

where ‘E/C’ represents the market share of equity in total capital and ‘D/C’ the
market share of interest-bearing debt in total capital. The corporate tax rate is
denoted as “d”.

There are two approaches to determining the cost of debt for a private held
company (Damodaran 2006; Mařík and Maříková 2007; Mařík et al. 2018):
– the use of interest rates on the company’s existing loans
– estimation of the synthetic rating and determination of the risk premium

From my own experience, it is worth mentioning a third approach, used in valu-
ation practice, where statistical market data on interest rates on CZK-denominated
loans granted by banks to non-financial enterprises in the Czech Republic (only
new business) are used to determine the cost of debt for enterprises in the Czech
environment, according to data in the ARAD time series database (Česká národní
banka 2020).5

In the case of using interest rates on existing loans, according to the above
authors, it is necessary that the loans are newly granted (according to annual
reports and other publicly available information). However, the second approach,
based on the principle of the sum of the risk-free interest rate and the risk premium
on debt, also has its limits, as it automatically gives all corporates without interest
expenses the highest rating and therefore the lowest interest rate. In the framework
of this article, the first method mentioned above will be used for companies where
these data are available, in case of missing or unreliable data, the third method
mentioned above will be used, namely the determination of the cost of debt ac-
cording to the data in the ARAD database at a rate chosen according to the optimal
level of interest-bearing resources of each company.

5 See Česká národní banka (2020).
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The cost of equity will be determined according to the CAPMmodel most used
in valuation practice (see the study by Vydržel and Soukupová 2012). The use of
thismodel is also reported byDamodaran (2006), IVS (2017) andMařík et al. (2018).
However, for valuation purposes, the CAPM is usually modified by extending the
market risk premium to include country risk and a premium for smaller market
capitalisation. For the purposes of this article, the formula for calculating the cost
of equity capital was constructed by synthesising the approaches of the above
authors and is as follows:

re = rf + β × (rm − rf ) + rc + rmc (4)

where ‘re’ denotes the cost of equity, ‘rf’ the risk-free interest rate, ‘β’ the coefficient
reflecting systematic risk, ‘rm’ the expected market return, ‘rc’ the country risk
premium and ‘rmc’ the small market capitalisation premium.

The risk-free interest rate for valuation purposes was determined according to
the Wenger (2003) approach. The Beta coefficient will be determined using his-
torical data on themarket prices of publicly traded companies, which according to
Damodaran (2006) and Mařík and Maříková (2007) is the most used approach in
valuation. These data can be found e.g. in Damodaran’s database (Damodaran
2020d), I will use the data for European companies in the relevant industry. The
Beta coefficient is measured in the same currency as the market return. Beta co-
efficients are taken in their unleveraged form. For the purposes of DCF valuation in
this paper, the beta coefficient of each company is then transformed to the levered
form according to Damodaran (2006) as follows:

βz = βn × [1 + (1 − d) × D
E
] (5)

where “βz” denotes the levered beta, “βn” the unlevered beta, “d” the corporate tax
rate and “D/E” the market debt to equity ratio.

According to the above-mentioned authors, the expectedmarket return ismost
often set at the level of historical data for the longest possible period. In this article,
the expectedmarket returnwill be determined using US capital market data for the
period 1928–2019 (data drawn from Damodaran 2020b). This premium is deter-
mined by the average difference between the returns on S&P 500 (incl. dividends)
and government bonds (10-year) over the period.

The country risk premium is determined according to Damodaran (2020c) as the
spread between the 10-year CDS6 for the Czech Republic and the 10-year CDS for the
USA. This spread is further multiplied by the ratio of stock and bond market vola-
tilities. As inputs to the volatility ratio, in line with the calculation of the market risk

6 Credit default swap.
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premium, I chose the average standard deviation of the S&P 500 index return
including dividends over the period 1928–2019 for the stock market volatility calcu-
lation and the average standard deviation of the 10-year US government bond return
over the sameperiod for thebondmarket volatility calculation. I usedvolatilities from
the US market because even the domestic literature (Mařík et al. 2018) does not
consider data on volatilities of the Czech stock and bondmarket to be very reliable. It
is also commonpractice in the Czech Republic to use a volatility ratio of 1.5 in general
(which Ifindhighly inaccurate). A studyby the Czech Institute for Property Valuation
(Rajdl 2005) points to a volatility ratio for the Czech Republic of about 2.80. However,
this study is outdated and more recent ones are not available. Based on this, I
consider theuseof a ratio of 2.80 (or evenworseuse thegeneral valueof 1.5) insteadof
2.55 based on the US capital market to be less accurate for reasons of timeliness.

Given that the risk-free interest rate was set on bonds for the Czech Republic,
the volatility ratio was further reduced by 1 to avoid duplicating this risk in the
discount rate (the adjustment is based on Mařík et al. 2018).

There are also critical voices about the application of the country risk pre-
mium, e.g. Kruschwitz, Löffler, andMandl (2011) oppose the use of this premiumas
they consider it theoretically and empirically unsupported and unproven. How-
ever, Damodaran (2012b) defends this approach by arguing that it is based on a
common practice in which even investment banks and financial analysts apply
an additional risk premium to developed capital market (e.g. US) ERP used for
emerging markets. Mařík and Maříková (2014) consider the above criticism of
the concept of country risk premium and acknowledge that the objections of
Kruschwitz, Löffler and Mandl are valid, but say that there is currently no more
appropriate procedure for taking country risk into account when using developed
capital market ERP for Czechmarket than the one proposed byDamodaran. Taking
all the above information into account, I find it necessary to apply a country risk
premium to the discount rate despite some limitations of this approach.

The premium for small market capitalization will be determined in an iterative
procedure individually for each company based on the determined amount of
market capitalization, according to the methodology of the Ministry of Industry
and Trade of the Czech Republic (Ministerstvo průmyslu a obchodu ČR 2012).
Critical voices have also been raised about the application of this premium. One of
them is Damodaran (2015), who makes several points for not applying the small
market cap premium. One of them is the fact that when removing the smallest
companies (with market capitalization less than $5 million) from the data sample,
the effect of that premium disappears, thus he says that one can only consider a
premium for these smallest companies, the so-called micro-cap premium.

Ang (2017) is also critical of the application of this risk premium, pointing out
that its application is inconsistent with empirical evidence and the CAPM concept.
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Grabowski (2018) responds to his criticism by defending the application of the
premium and considers Ang’s arguments unsubstantiated and the proposal of an
alternative method misleading, referring to a number of studies confirming the
existence of additional risk for smaller companies.

In practice, Ernst and Young (2020) in their valuation best practice use a small
market capitalisation premium, following Duff and Phelps (2017), in an actual
edition.

In Czech Republic, the use of this premium in valuation practice can be
indirectly derived from the article by Fišer and Kroupová (2021), who discuss its
application in the case of a squeeze-out, arguing that this premium should not be
missed even for this valuation purpose. Further evidence indirectly confirming this
fact is the article by Dědič, Lasák, and Buchta (2021), who refer to the decisional
practice of the Delaware courts, according towhich the size premiumhas been and
continues to be part of common appraisal practice.

Empirical evidence of the existence of the size premium in the European and
Czech environment is provided by Skálová, Podškubka, and Diviš (2018). The
authors analysed size-based transaction multiples based on EV and sales, EBIT
and EBITDA for the period 2005–2015, with the result that the transaction multi-
plier is proven to increase as the size of the company increases.

The market capital structure for the purpose of calculating the WACC will be
determined using an iterative calculation. Convergence to market D/E ratio at the
industry level was used for companies showing extreme values, especially for
recently established and dynamically growing companies.

3.4 Terminal Value

Due to the choice of using a two-phasemodel, it is necessary to consider further the
calculation of terminal value. There are several approaches to determine terminal
value. IVS (2017) lists the following: Gordon’s growth model, the market approach
and residual value. Kislingerová (2001) provides five methods: using perpetuity,
estimating the P/E ratio at the end of phase 1, final liquidation value, final book
value, and the value creation factor model. Damodaran (2006) enumerates three
ways: terminal liquidation value, multiples and growth models.

All of these sources (with the partial exception of Kislingerová) describe three
variations of the calculation of terminal value in essentially the same way,
depending on the (un)boundedness of the asset’s duration. Since the going
concern principle is assumed in the income valuation of companies, the “growth
model” will be used in the article. Mařík et al. (2018) discusses this approach in
more detail and presents three options for calculating terminal value for firms that
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satisfy the going concern principle: perpetual annuity, the Gordon growth model
and the parametric formula. Damodaran (2006) and Mařík et al. (2018) from their
own experience recommend the use of a parametric formula. However, it is not
only the expert recommendation of individuals, the use of parametric formula is
also the most frequently used approach in domestic expert practice (Štěpánková
2020). The calculation of the terminal value (TV) by the parametric formula ac-
cording to the above authors is based on themodel of Copeland, Kollerr andMurrin
(1994), modified:

TV = EBITT+1 × (1 − RR)
WACC − g

(6)

where “EBITT+1” denotes the adjusted EBIT in the first year of the second phase,
“RR” denotes the reinvestment rate in the second phase and “g” denotes the
assumed free cash flow growth rate for the second phase.

Parameter g corresponds to the expected long-term growth rate of the Czech
brewing industry. According to the information in chapter 3.2.1 (stable, but very
low growth), I assume this parameter at the long-term inflation target of the Czech
National Bank, i.e. 2% p. a. This means the real growth rate 0% of domestic
brewing industry, which is in line with the demographical development and
consumption per capita prediction.

Parameter RR is calculated according to Damodaran (2012a) and Mařík et al.
(2018) as the ratio of g to return on capital. The use of this approach makes it
unnecessary to deal with the retentions.

3.5 Valuation Multiples

Once the value of themajority of companieswithin the industry has been assessed,
I can proceed to calculate valuation multiples, of which there are a number. Ac-
cording to Vydržel and Soukupová (2012), the most used multiples in the Czech
environment are EV/EBITDA (94%), EV/Sales (55%), EV/EBIT and P/E ratio (42%).
In addition to thesemultiples, other less usedmultiples (P/Sales, P/BV, EV/IC) will
be identified for which there is a comparison7 in the form of multiples set for
publicly traded companies.

7 The comparison will be made on the basis of data in the Refinitiv (2021) and Damodaran (2020d)
databases.
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4 Results

This chapter quantifies the individual valuation multiples for all companies in the
sample. The variables related to enterprise value and equity value (also referred to
as “price”) were primarily calculated at the level achieved at the valuation date
(state variables) and for 2019 (flow variables). For comparison, the results are also
presented with the calculation of the reference variable at the 3-year and 5-year
historical average, at the level of projected values (forward looking multiples) and
at the level of the combined interval of historical + projected values. These vari-
ations have been calculated only for those indicators where this is relevant given
the nature of the data. The outputs of the DCF valuation (enterprise and equity
value) are available in Attachment 1.

4.1 P/E Ratio

The P/E ratio of individual companies is presented in this chapter. First, the Table 2
below shows the basic statistical characteristics:

The Table 2 above shows considerable variability in the data at the edges
of the interval, but the values of the median and the 25 and 75% quartiles
are relatively stable and indicate significantly lower variability in the middle
part of the data set. For illustrative purposes, the P/E ratio is also shown in
the following histograms (the x-axis indicates the number of companies)
(Figure 1):

Table : Basic statistics of the P/E ratio of the industry.

Y history Y history // Plan Plan + history

Minimum −. −. −,. −,. −.
st quartile . . . . .
Median . . . . .
rd quartile . . . . .
Average . . −. −. .
Maximum . . ,. . .
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The next graph shows the same indicator calculated using the 5-year average
of the reference variable (Figure 2):

Both graphs show that a significant number of companies at both ends of the
interval exhibit relatively extreme values. However, if we disregard these results,
there is an almost symmetric distribution of values along the P/E ratio interval (16–
20>, especially on the historical results.

Figure 2: Histogram of P/E ratio for the brewing industry (5-year average).

Figure 1: Histogram of P/E ratio for the brewing industry as of 31/12/2019.
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4.2 EV/EBIT

Within this chapter, the EV/EBIT of individual companies is presented. First, the
Table 3 below shows the basic statistical characteristics:

The above shows considerable variability in the data at the edges of the in-
terval, but the median and 75% quartile values are relatively stable and indicate
lower variability in the middle part of the data set. However, for the 1st quartile of
values, the results vary considerably from period to period. For illustrative pur-
poses, the EV/EBIT is also shown in the following histograms (x-axis indicates the
number of companies) (Figure 3):

The next graph shows the same indicator calculated using the 5-year average
of the reference variable (Figure 4):

Table : Basic EV/EBIT industry statistics.

Y history Y history // Plan Plan + history

Minimum −. −. −,. −. −.
st quartile −. −. . . .
Median . . . . .
rd quartile . . . . .
Average . . −. . .
Maximum . . . . .

Figure 3: Histogram of EV/EBIT for the brewing industry as of 31/12/2019.
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It is clear from both graphs that a significant number of companies at both
ends of the interval exhibit extreme values – particularly for the negative value
area. Setting aside these results, however, a rather symmetric distribution of values
along the P/E ratio interval (12–16>, for the histogram of historical and valuation-
date values, is evident.

4.3 EV/EBITDA

Within this chapter, the EV/EBITDA of individual companies is presented. First,
the Table 4 below shows the basic statistical characteristics, and due to the

Table : Basic EV/EBITDA industry statistics.

Y history Y history // Plan Plan + history

Minimum −. −. −. −. −.
. percentile . . . . .
. percentile . . . . .
st quartile . . . . .
. percentile . . . . .
. percentile . . . . .
Median . . . . .
. percentile . . . . .
. percentile . . . . .
rd quartile . . . . .
. percentile . . . . .
. percentile . . . . .
Maximum . . . . .
Average . . . . .

Figure 4: Histogram of EV/EBIT for the brewing industry (5-year average).
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importance of this indicator for the field of business valuation (see chapter Valu-
ation multiples), it will be given more space compared to other valuation
multiples.

From the above, there is also considerable variability in the data for this
indicator in terms of maximum andminimum values, however, the values of these
percentiles show a relatively stable trend and less variation in the data between
levels. For illustrative purposes, the EV/EBITDA is also shown in the following
histograms (x-axis indicates the number of companies) (Figure 5):

The chart describing the situation as of the valuation date shows that, with
the exception of a few outliers, all the companies are in the 3–16 multiple range,
which is a wide range, but there is a hint of a normal distribution of the data, with
most of the valued companies in the 5–9 EBITDA multiple range. The most
common multiple in this sample is a value in the range 7–8 followed by an
interval of 5–6.

The next graph shows the same indicator calculated using the 5-year average
of the reference variable (Figure 6):

The graph based on the five-year history of the reference variable shows a
higher incidence of outliers at the edges of the interval, as well as a significant
number of companies standing outside the “main” area of the histogram, which is
in the range of values 2–10. However, even this chart shows thatmultiples in the 5–
6 and 7–8 range are the most common within the brewing industry.

Figure 5: Histogram of EV/EBITDA for the brewing industry as of 31/12/2019.
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4.4 P/S Ratio

Within this chapter, the P/S ratio of each company is presented. First, the Table 5
below shows the basic statistical characteristics:

The above shows considerable variability in the data at the edges of the in-
terval, but the median and 25% quartile values are relatively stable and indicate
lower variability in the middle part of the data set. However, for the 3rd quartile of
values, the results vary considerably fromperiod to period, and the difference from
the median is also considerably higher compared to the 1st quartile of values. For
illustrative purposes, the P/S ratio is also shown in the following histograms (the
x-axis indicates the number of companies) (Figure 7):

Figure 6: Histogram of EV/EBITDA for the brewing industry (5-year average).

Table : Basic statistics of the P/S ratio of the industry.

Y history Y history // Plan Plan + history

Minimum −. −. −. −. −.
st quartile . . . . .
Median . . . . .
rd quartile . . . . .
Average . . . . .
Maximum . . . . .
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The next graph shows the same indicator calculated using the 5-year average
of the reference variable (Figure 8):

It is clear frombothgraphs that a significant number of companies at both ends of
the interval exhibit extremevalues–particularly for thenegative value area.However,
if we disregard these results, the most frequent multiple in the industry is in the
interval 0.38–0.75, followed by a multiple in the interval 0.75–1.13.

Figure 7: Histogram of P/S ratio for the brewing industry as of 31/12/2019.

Figure 8: Histogram of P/S ratio for the brewing industry (5-year average).
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4.5 EV/S Ratio

The EV/S ratio of each company is presented in this chapter. First, the Table 6
below shows the basic statistical characteristics:

The above shows considerable variability in the data at the edges of the in-
terval, but the median and 25% quartile values are relatively stable and indicate
lower variability in the middle part of the data set. However, for the 3rd quartile of
values, the results vary considerably fromperiod to period, and the difference from
the median is also slightly higher compared to the 1st quartile of values. For
illustrative purposes, the EV/S ratio is also captured in the following histograms
(x-axis indicates the number of companies) (Figure 9):

Table : Basic statistics of the EV/S ratio industry.

Y history Y history // Plan Plan + history

Minimum −. −. −. −. −.
st quartile . . . . .
Median . . . . .
rd quartile . . . . .
Average . . . . .
Maximum . . . . .

Figure 9: Histogram of EV/S ratio for the brewing industry as of 31/12/2019.
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The next graph shows the same indicator calculated using the 5-year average
of the reference variable (Figure 10):

Both graphs show that, as with the previous P/S indicator, the most frequent
values of the multiples are the interval 0.38–0.75 and 0.75–1.13. However, unlike
the previous graphs, there is a hint of a normal distribution of values in the first half
of the graph – the second half of the graph shows non-negligible numbers of
enterprises for each interval.

4.6 P/BV Ratio

Within this chapter, the P/BV ratio of each company is presented. First, the Table 7
below shows the basic statistical characteristics:

Figure 10: Histogram of EV/S ratio for the brewing industry (5-year average).

Table : Basic P/BV ratio statistics of the industry.

//

Minimum −.
st quartile .
Median .
rd quartile .
Average .
Maximum .
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The Table 7 above shows considerable variability in the data in terms of the
interval margins, but the interquartile comparison also shows mutually differen-
tiated values. The average of the values is skewed downwards compared to the
median. For illustrative purposes, the P/BV ratio is also shown in the following
histogram (the x-axis indicates the number of companies) (Figure 11):

The chart shows that despite the significant number of companies at both ends of
the interval, most of themare in the 0–2.5 range. However, this is a verywide range. A
moredetailed lookat theP/BV ratioand the relationshipbetween thebookandmarket
value of domestic breweries is dealt with in my article “Book Value in Business
Valuation: P/BV Ratio in the Czech Brewing Industry”, which is in progress now.

4.7 EV/IC Ratio

Within this chapter, the EV/IC ratio of each company is presented. First, the Table 8
below shows the basic statistical characteristics:

Figure 11: Histogram of P/BV ratio for the brewing industry as of 31/12/2019.

Table : Basic statistics of the EV/IC ratio industry.

//

Minimum −.
st quartile .
Median .
rd quartile .
Average .
Maximum .
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The Table 8 above shows a considerable variability of the data in terms of the
edges of the interval, but the interquartile comparison also shows mutually
differentiated values – but the difference is lower compared to the EV/IC ratio. The
average of the values is skewed upwards compared to themedian. For illustration,
the EV/IC ratio is also shown in the following histogram (x-axis indicates the
number of companies) (Figure 12):

The chart shows that the EV/IC ratio shows a much more symmetrical distri-
bution of values compared to the P/BV ratio (ignoring the outliers at the edges of
the interval). Based on the chart above, it can also be seen that the most frequent
interval within which the indicator ranged was 0.5–1.0.

5 Discussion and Conclusions

Based on the previous chapter devoted to the research results, it is possible to get
an idea of the individual relative valuation indicators for the Czech brewing
industry.

In some cases, it may appear more reliable to use the historical average of the
reference variable rather than the value at the valuation date, but the differences
were not significant. Some of the indicators showed a considerable range of values,
while for others the data partially followed a normal distribution. The results of the
previous chapter present directly applicable values of valuation multiples for

Figure 12: Histogram of EV/IC ratio for the brewing industry as of 31/12/2019.
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calculating the relative (and indicative) valuation of any Czech brewery. Further
research is needed to test the applicability of these conclusions to non-publicly
traded companies in other industries.

Another important point is to determine the appropriateness of each relative
valuation indicator for the valuation of the company. Two tables are created for
this purpose.

The first table shows the selected differentials for each valuationmultiple. For
the sake of comparability, these values are further related to the median value of
the individual valuation multiples. The baseline data is the five-year historical
series (2015–2019) (Table 9).

The table shows that the EV/EBITDA multiple shows by far the smallest dif-
ferences in the individual statistics relative to the median. The interquartile range
of EV/EBITDA is 64% of the median. The second lowest deviations were shown by
the statistical data on the valuation multiple P/E ratio, but compared to EV/
EBITDA, these values are approximately twice as high.

The second table contains identical differentials for each valuation multiple
but based on data as of 31/12/2019 only. For the sake of comparability, these values
are also related to the median of the individual valuation multiples (Table 10).

Table : Share of selected difference indicators in the median of valuation multiples (Y).

Y history P/E EV/EBIT EV/EBITDA P/S EV/S

Max-min . . . . .
Median – st quartile . . . . .
rd quartile – median . . . . .
rd quartile – st quartile . . . . .

Table : Share of selected difference indicators in the median of valuation multiples
(//).

// P/E EV/EBIT EV/EBITDA P/S EV/S

Max-min . . . . .
Median – st quartile . . . . .
rd quartile – median . . . . .
rd quartile – st quartile . . . . .
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Even from the table based on data as of 31/12/2019, the valuation multiple EV/
EBITDA shows the smallest differences in individual statistics relative to the me-
dian. From this comparison, EV/EBIT comes out as the second lowest multiple
followed by the P/E ratio and EV/S pair at approximately the same level. It is also
appropriate to compare pairs of multiples P/S with EV/S and P/BV with EV/IC. For
the first pair, it is evident that basing the comparison purely on the enterprise value
(EV) indicates more reliable results. Similarly, in the case of the second pair of
ratios, EV is more appropriate – however, there is a difference in the reference
variable (BV vs. IC), so the appropriateness of using EV in isolation cannot be
clearly confirmed – however, IC is composed only of the operating part of the
assets, while BV represents accounting equity in general – which implies that an
operating factor (EV, IC) approach is more reliable than a purely equity-based
approach.

At this point, there is a comparison with the previously mentioned study by
Vydržel and Soukupová (2012), according to which multiples EV/EBITDA (94%),
EV/Sales (55%), EV/EBIT and P/E ratio (42%) aremost frequently used in the Czech
environment. It is therefore evident that the above results are in line with practice,
as it is the multiple with the lowest differentials that is used most often. The other
three valuation multiples (EV/S, EV/EBIT and P/E ratio) show slight differences in
the order of preference, but all three are consistently the most appropriate/most
used after the EV/EBITDA multiple according to both the cited study and my own
calculations. Other indicators not mentioned show much higher variability,
making their use less appropriate – again in line with the study cited.

Despite the fact that the EV/EBITDA valuation multiple has the best charac-
teristics and is the most commonly used in the Czech Republic, it is advisable to
consider the use of a few multiples (not the single one) to provide a more
comprehensive picture.

As mentioned in the introduction to this article, valuation multiples for pub-
licly traded companies can be found in several databases. The following table
compares the results of this work in the form of valuation multiples for non-
publicly traded Czech companies with valuation multiples available for publicly
traded companies in Europe for the brewing industry. Themedian value of the data
set is always compared, as of 31/12/2019.

Table : Comparison of observed indicators with values for publicly traded companies.

P/E EV/EBIT EV/EBITDA P/S EV/S

Brewing industry CZ . . . . .
Brewing in Europe . . . . .
Alcoholic beverages Europe . . . . .

Data source: Damodaran (d) and Refinitiv ().
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The comparison in the Table 11 above shows that non-publicly traded com-
panies in the Czech brewing industry have significantly lower valuation multiples
compared to publicly traded companies in the European region. The least signif-
icant differencewas observed for the EV/EBITmultiple, at approximately 14%. The
most commonly used EV/EBITDA multiple differed by approximately 34%. In the
case of the comparison with the alcoholic beverages industry in general, the dif-
ferences for EV/EBIT and EV/EBITDA are almost comparable, while for the other
indicators the deviations are different.

It follows from the above that the use of industry multiples of publicly traded
companies to value a non-publicly traded company may lead to an overvaluation of
the valuedcompany in the brewing industry.However, itmust be considered that this
is themean value of the set and therefore the use of these publicly availablemultiples
may lead to the correct result when applied to “above average” companies. An
example is the EV/EBITDA ratio. In the Czech brewing industry, therewere a total of 4
companies out of the sample of 50, which achieved values in the interval 11–12, i.e.
approximately comparable to the above results from the databases.

Aweakness of this papermay be the potential bias in the value of the resulting
multiples due to the DCF method used and my valuation approach itself. For this
reason, to eliminate bias due to the method and approach applied, I have done an
illustrative valuation of a publicly traded company in the brewing industry in
Europe and then compared the results of that valuation with the actual market
data. I have selected Olvi Oyj Group, a company listed on the Finnish stock ex-
change (OMXHEX), at random from the companies involved in Damodaran’s
database. I applied the same valuation procedure as in the case of my sample of 50
private held companies, which I only adapted to the Finnish, respectively Euro-
pean environment (e.g. risk-free rate and country risk premium). The results are
summarized in the following Table 12:

The first row contains the results of my valuation using the DCF method. The
second row contains the actual valuation of the company’s stock as of the valuation
date (close price) and multiples obtained from the company’s actual accounting
data. The last two rows contain the differences between my DCF valuation and the

Table : Comparison of observed indicators with values for publicly traded companies.

Olvi Oyj Group Stock value (eur) P/E EV/EBIT EV/EBITDA P/S EV/S

DCF valuation . . . . . .
Real data . .a

. . . .
Difference . . . . . .
Difference (%) .% .% .% .% .% .%

Data source: Olvi Oyj Group (), Yahoo Finance (). aNote: the company reports a value of . in its
annual report.
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actual market data for the company. Based on the results in the table, it is evident
that the differences are not so significant that the DCF valuation method and my
valuation approach itself could substantially bias the resulting multiples.

For the purpose of comparing the results of the DCF valuation and the
comparative approach based onmultiples of publicly traded companies, a valuation
of individual companies has also been done using the above multiples for the
’brewing in Europe’ industry. The results are presented in the table in Attachment 2.
For clarity, all values are expressed at the equity value level (price). Based on the last
row of that table, it is clear that sales-based multiples for publicly traded companies
are not very suitable in this case – in comparison with the last row of the table in
Attachment 1, the industrial total is very different. On the other hand, these absolute
values are not a very appropriate comparison because of the significant influence of
the companieswith thehighestmarket cap.Therefore, a calculationof thedifferences
between DCF and listed companies’ multiples valuation was done in Attachment 3.
Based on those data, it can be said that the differences between these approaches are
significant, with EV/EBIT and EV/EBITDA multiples showing the lowest average
difference (54,58% and 83,79%) and standard deviation (837,96% and 135,25%).

For completeness, the differences between the DCF valuation and the multi-
ples for the Czech brewing industry are shown in Attachment 4. The values of
average difference and standard deviation are significantly lower than when
applying multiples of listed companies. On the other hand, this back-calculation
cannot be considered as very valid, since it involves themeasurement of quantities
that are derived from each other.

In conclusion, all results point to a “value gap” for unlisted companies. At the
aggregate level of the whole industry, this value gap corresponds to the difference
in multiples shown in Table 11. In order to identify this value gap more accurately,
it would be useful to identify it at a more detailed level, e.g. according to the
quartile distribution as the results in this paper are also broken down. It would also
be beneficial to domore value gap differentiation based on the similarity of certain
groups of breweries in the sample to publicly traded companies.

However, this is beyond the scope of this paper, since, among other things, this
article aimed to remove the barrier to using a comparative/relative valuation
approach for non-publicly traded companies and to establish industry-specific
valuation multiples based on data from domestic non-publicly traded companies.
Within the results section, these valuation multiples are listed, and within the dis-
cussion section, their limitations and recommendations for their application are
presented.
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Attachment 1 – DCF valuation results (th. eur)

No. Brewery Enterprise
value

Equity value
(price)

. Plzensky Prazdroj, a. s. ,, ,,
. Pivovary Staropramen, s.r.o. , ,
. Heineken Ceska republika, a.s. , ,
. Budejovicky Budvar, narodni podnik , ,
. Pivovar Svijany, a.s. , ,
. Rodinny pivovar Bernard, a.s. , ,
. Pivovar Zubr, a.s. , ,
. Pivovar Litovel, a.s. , ,
. Pivovar Holba, a.s. , ,
. Pivovar Protivin, a.s. , ,
. Tradicni pivovar v Rakovniku, a.s. , ,
. Pivovar Nymburk, s.r.o. , ,
. Primator, a.s. , ,
. Mestansky pivovar v Policce, a.s. , ,
. Krakonos, s.r.o. , ,
. DUP – druzstvo , ,
. Hols, a.s. , −,
. Chodovar, s.r.o.  −
. Mestansky pivovar Havlickuv Brod, a.s. , ,
. Pivovar Samson, s.r.o. −, −,
. Pardubicky pivovar, a.s. , −,
. Pivovar Cerna Hora, a.s. , ,
. Bohemia Regent, a.s. , ,
. Pivovar Rohozec, a.s. , ,
. Dudak –Mestansky pivovar Strakonice,a.s , ,
. Pivovar Ferdinand, s.r.o. , ,
. Pivovar Jihlava, a.s. , ,
. Akciovy pivovar Dalesice, a.s. , ,
. Zatecky pivovar, s.r.o. , −
. Pivovar Vysoky Chlumec, a.s. , ,
. Pivovar Nova Paka, a.s. , ,
. Pivovar Hubertus, a.s. , ,
. Roznovske pivni lazne, s.r.o.  

. Uneticky pivovar, a.s. , ,
. Pivovar Klaster, a.s. , 

. Pivovar Uhersky Brod, a.s. , ,
. Pivovar Rychtar, a.s.  
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Attachment 2 – Valuation results usingmultiples of
listed companies (Equity value, th. eur)

(continued)

No. Brewery Enterprise
value

Equity value
(price)

. Pivovar chotebor, s.r.o. , ,
. Beskydsky pivovarek, s.r.o. , ,
. Pivovar Trautenberk, a.s. , ,
. Pivovar Kocour Varnsdorf, s.r.o. , ,
. Pivovary koruny ceske, s.r.o. −, −,
. Starocesky pivovarek, s.r.o.  

. Pivovar Cvikov, a.s. , 

. Pivovar Falkenstejn, s.r.o. , ,
. Pivovar Konicek, s.r.o. , ,
. Pivovar-raven.cz, s.r.o.  

. Nachmelena opice, s.r.o. , ,
. Pivovar Kunratice, s.r.o.  

. Pivovar Ogar, s.r.o. − −
Total ,, ,,

No. P/E EV/EBIT EV/EBITDA P/S EV/S

. ,, ,, ,, , ,,
. , , , , ,
. , , , , ,
. , , , , ,
. , , , , ,
. , , , , ,
. −, − , , ,
. , , , , ,
. , , , , ,
. −, −, , , ,
. , , , , ,
. , , , , ,
. , , , , ,
. , , , , ,
. , , , , ,
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(continued)

No. P/E EV/EBIT EV/EBITDA P/S EV/S

. , , , , ,
. −, −, −, , ,
. −, −, − , ,
. −, −, , , ,
. −, −, −, , ,
. −, −, −, , ,
. , −, , , ,
. , , , , ,
. , , , , ,
.  , , , ,
. ,  , , ,
. −, −, , , ,
.   , , ,
. −, −, −, , ,
. −, −, , , ,
.   , , ,
. , , , , ,
. , , , , ,
. , , , , ,
. −, −,  , ,
. , , , , ,
. ,  , , ,
. − , , , ,
. , , , , ,
. −, −, , , ,
.  , , , ,
. −, −, −, , ,
. −  , , ,
. ,   , ,
. , , , , ,
. , , ,  ,
.     ,
. , , ,  

. , , ,  

. −, −   

Sum ,, ,, ,, ,, ,,

Column “no.” refers to the table in Attachment .
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Attachment 3 – Differences between DCF and listed
companies’ multiples valuation

No. P/E EV/EBIT EV/EBITDA P/S EV/S

. .% −.% −.% −.% −.%
. −.% −.% .% −.% −.%
. .% −.% −.% −.% −.%
. −.% −.% .% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% .% .% .%
. .% .% .% .% .%
. .% .% .% .% .%
. −.% −.% .% .% .%
. −.% −.% .% .% .%
. .% .% .% .% .%
. .% .% .% −.% .%
. .% .% .% −.% −.%
. .% .% .% −.% .%
. .% −.% .% .% .%
. ,.% ,.% .% −.% −.%
. ,.% ,.% −.% −,.% −,.%
. −.% −.% .% .% .%
. .% .% .% −.% −.%
.  .%  .% .% −.% −.%
. .% −.% .% .% .%
. .% −.% .% .% .%
. .% .% .% .% .%
. −.% −.% .% .% .%
. −.% −.% .% .% .%
. −.% −.% .% .% .%
. −.% −.% .% .% .%
. .% .% .% −.% −.%
. −,.% −,.% .% .% .%
. −.% −.% .% .% .%
. −.% −.% .% −.% .%
. .% .% .% .% .%
. .% .% .% −.% −.%
. −,.% −,.% −.% .% .%
. .% −.% .% .% .%
. ,.% .% .% .% ,.%
. −.% −.% .% −.% .%
. .% .% .% −.% −.%
. −.% −.% .% .% .%
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Attachment 4 – Differences between DCF and Czech
breweries’ multiples valuation

(continued)

No. P/E EV/EBIT EV/EBITDA P/S EV/S

. −.% −.% .% .% .%
. .% .% −.% −.% −.%
. −.% −.% .% .% .%
. .% −.% −.% .% .%
. .% .% .% −.% .%
. .% .% .% −.% −.%
. .% −.% .% .% .%
. .% .% .% −.% −.%
. .% .% .% .% .%
. .% .% −.% −.% −.%
avg .% .% .% −.% −.%
std ,.% .% .% ,.% ,.%

Column “no.” refers to the table in Attachment , “avg ” = arithmetic average, “std” = standard deviation.

No. P/E EV/EBIT EV/EBITDA P/S EV/S

. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% −.% −.% −.%
. −.% −.% .% .% .%
. .% .% .% .% .%
. .% .% .% .% .%
. −.% −.% −.% .% .%
. −.% −.% .% −.% .%
. −.% .% .% .% .%
. .% .% .% −.% −.%
. −.% .% −.% −.% −.%
. −.% .% .% −.% −.%
. −.% −.% −.% .% .%
. ,.% ,.% .% −.% .%
. ,.% ,.% .% −,.% −,.%
. −.% −.% .% .% .%
. .% .% −.% −.% −.%
. ,.% ,.% .% −.% −.%
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