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Abstract

The recent methods of start-up valuation seek to compensate for the lack of data nec-
essary for a standard company valuation with additional information on the person of
the entrepreneur and business project. None of the existing approaches, however, takes
into consideration information about the environment in which the venture capitalists
conduct their investments. Therefore, the aim of this paper is to develop an approach
considering factors of the investee companies’ environment. Such a modification will
allow a more accurate estimate of the value of the projects investigated. The nature of
this study is explorative. It relies on secondary data that was collected using interviews
and semi-structured questionnaires in previous empirical studies. During the course of
the modelling process, information on the quality of the investee companies’ environment
expressed is incorporated into the established start-up project valuations. Our original
proposal consists of the modification of the § coefficient calculation for a given type of
projects. An essential part of this modification is also a proposal for the extension of the
project scoring characteristics to include expert estimates and, in the case of regression
analysis, the inclusion of explanatory variables expressing the suitability of the environ-
ment for venture capital investments.

Gl11, G23, G24

Introduction

The use of conventional valuation methods for business
projects at an early stage of development (start-ups),
which are often the target of venture capital and business
angel activities, is rife with difficulties; at the same time,
however, valuation is of utmost importance if a start-up is
looking to raise money for its further development. Valu-
ation methods are usually divided into three basic groups,
i.e. valuation methods that rely on cash flows, compara-
ble transactions, and analysis of assets (Kumar 2015). The
difficulty of using these approaches in the valuation of
start-ups lies mainly in the fact that start-ups can provide
only very little information about their history (Miloud
et al. 2012). This may be due to a lack of accounting data
(short history, i.e. the company has neither profits nor rev-
enues), the lack of market data (there are no comparable
companies or no direct competitors) or the fact that most
of the company’s assets are intangible.

The existing methods of start-up valuation seek to
compensate for the lack of information necessary for a
standard company valuation with additional information
on the person of the entrepreneur and business project.
None of the existing approaches, however, takes into con-
sideration information about the environment in which
the venture capitalists are to make their investments, i.e.
external factors influencing entrepreneurial success are
not reflected in these models.

The model, proposed in this article, presents a modi-
fication of the existing valuation models of start-ups by
considering factors of the investee companies’ environ-
ment. Such a modification will allow a more accurate esti-
mate of the value of the projects investigated. The novelty
of this study is to focus on the analysis of external factors
that influence the valuation of investee companies in the
start-up stage. No previous paper has, to our knowledge,
dealt with the issue of appropriate methodologies reflect-
ing these factors.
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1. Theoretical background

New start-up firms face typically a lack of external fi-
nancing. A large number of academic studies examining
investment criteria and projects’ valuation approaches
emerged in the last two decades.

Nofsinger and Wang (2011) studied the determinants
of the initial start-up financing in 27 countries and con-
clude that “institutional investors rely on the experience
of entrepreneurs in managing start-ups and the quality of
investor protection to reduce moral hazard”. On the oth-
er hand, when evaluating start-up projects, the informal
investors are rather “attracted to the type of products in
the new firm” and “are likely to have a social relationship
with the entrepreneur”. Therefore, the entrepreneurial ex-
perience is perceived as less important. Carpentier and
Suret (2015) investigated angel group members’ deci-
sion-making from project submission to the final decision
in Canada. The survey results suggest that inexperienced
entrepreneurs are rejected for “market and product rea-
sons” and that the “decision-making by the angel group
members differs from that generally described for inde-
pendent angels”. Mitteness et al. (2012) also explored the
weight of different investment criteria from the viewpoint
of business angels and reflected the impact of industry
experience on evaluations of projects. Authors conclude
that “the entrepreneur matters most” within the decision
making process. On the other hand, the opportunity mat-
ters when angels evaluate whether “a deal matches their
own investment goals as the deal progresses through the
funding process”. Capizzi (2015) investigated the ex-
post performance of business angels’ investments in the
Italian informal venture capital market. One of the main
outcomes of the study based on an econometric analysis
is that the relationship between experience and IRR of
projects is U-shaped and significant. Festel et al. (2013)
introduced the founding angels’ concept as an emerging
subtype of the angel investment model. Based on 16 case
studies in Germany and Switzerland the authors provide
empirical evidence to evaluate the potential of this invest-
ment model. Concerning the role the funding angels play
Festel et al. (2013) point out rather their role of found-
ers and then that of investors because of their “early en-
gagement in the venture”. The founding angels obviously
complement venture capital infrastructure as they “nor-
mally support the start-up’s efforts to raise funding”.

Using the approach generally taken in finance theory,
the value of investments is seen in the present value of its
future cash flows (e.g. Brealey et al. 2007). When valu-
ing start-ups, for which only few clues (information) are
available, there is a relatively high risk of a considerable
scatter of results (Miloud et al. 2012). The problem of a
scarcity of relevant information for the valuation of start-
ups, such as the lack of historical data, uncertainty about
the factors influencing their future, unclear future cash
flows, etc., is mentioned by many authors (e.g. Peemoller
etal. 2001), who also point out the need for a method that
will help both the entrepreneurs and the investors (ven-

ture capitalists) reach a compromise during negotiations
on the price of their funding.

Current studies offer several approaches to address
the issue of information shortage when common start-up
valuation methods are applied. Some authors propose the
modification of current methods. The approach proposed
by Festel et al. (2013) focuses on the beta coefficient of
start-ups. Its value is projected into the cost of equity, i.e.
the rate used when expected future cash flows are dis-
counted. In this case, the authors drew on previous stud-
ies that looked into the criteria used by venture capitalists
when making investment decisions. According to them,
investors focus mainly on the entrepreneur’s personali-
ty traits such as enthusiasm, credibility and experience,
though also on potential sales (Van Osnabrugge and
Robinson 2000). According to Sudek (2006), the man-
agement team and exit options are also important. Mason
and Stark (2004) emphasize financial performance and
verifiable business data (market share, sales, etc.). They
also take into consideration the fact that the final cost of
financing will depend not only on the status/position of an
individual start-up, but also on market conditions (Gomp-
ers and Lerner 2000). Festel et al. (2013) drew closely on
the research of Maxwell et al. (2011) who, categorized ar-
eas that business angels are interested in when valuating
business proposals. When determining the cost of capital,
they use the CAPM according to the following equation:

E(R)=R,+B[ER,)-R,]| , (1)

where E(R) is the expected rate of return on the asset,
E(R)) is the risk-free interest rate, [E(R,) — R f] is the ex-
pected return of the market, is the expected market risk
premium and S, is the sensitivity of returns on asset i to
the expected excess market returns. The f, coefficient is
calculated according to the following formula:

B.=Cov(R,R,)/(c*(R,)) .

where Cov(R, R)) is the covariance between the return
on asset i and the return of the market, and 6*(R ) is the
market yield spread. On the basis of research already con-
ducted into investors’ valuation criteria (Maxwell et al.
2011), the authors propose modifying the f coefficient
according to twenty criteria in five areas: 1) technolo-
gy, 2) product, 3) the readiness and sophistication of the
business plan, and 4) organization and finance. The eval-
uation of individual criteria takes place on a five-point
scale. If the assessed category is satisfactory with respect
to the project phase, the f value remains unchanged. If
the results are below average, its rating is 0.5 and 1 point
(the further below the average, the higher the value); in
the case of above-average valuation the values are —0.5
and —1 point (the better the valuation, the higher the ab-
solute value). The points obtained for each criterion rep-
resent the amount of change to the /5 coefficient value on
the basis of that criterion evaluation. The overall change
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in the f coefficient for the project valuated is the sum of
points from the results of the individual criteria.

This approach reflects the qualitative characteristics
such as e.g. the entrepreneur or management team in
evaluation of project risks, expected returns, and thus the
overall project valuation. The authors estimate what proj-
ect characteristics are considered as risks and vice versa,
and then make adjustments to the /8 coefficient.

A similar approach has been proposed by Stankev-
i¢iené and Zinyté (2011). These authors consider the
conventional valuation methods, such as discounted cash
flows, multipliers or asset analysis, to be inadequate.
They refer to research among venture capital investors
who admit that start-up valuation is often a mere guess-
ing game (Ge et al. 2005). Nevertheless, they again draw
on previous research works which suggest that venture
capital investors valued start-ups higher if they are in a
sector with a differentiated product, if the entrepreneur
has had previous experience with doing business and cor-
porate management, if there are more people (co-owners)
involved into the business plan, and if the enterprise has
external partners (Ge et al. 2005). The study by Sanders
and Boivie (2004) emphasizes the fact that venture capi-
tal and business angel investors are not interested only in
quantitative criteria but also in qualitative criteria when
valuating start-up companies. They propose a multi-cri-
teria approach to start-up valuation, and use 22 criteria in
six areas, namely 1) the personality of the entrepreneur,
2) external relations, 3) market opportunities, 4) the in-
vestment period, 5) financing, and 6) company profile.

The weights of individual criteria in the relevant areas
are determined on the basis of an expert estimate. Criteria
are rated on a five-point scale (1 — the weakest rating, 3 —
average criterion value, 5 — the highest rating). Start-up
valuation is then expressed as the sum of the weighted
ratings of the individual criteria.

Similarly to the previous approach, this is an attempt
to take into account the qualitative characteristics of the
evaluated business plans (such as the entrepreneur’s per-
sonality, management team, etc.). Unlike the previous
assessment, however, the result it offers is only a score
which can serve for an initial monitoring of acceptable
projects and a multi-stage selection (Maxwell et al. 2011).

The question of start-up valuation is also examined in
the empirical work by Miloud et al. (2012). The authors
point out that the existence of too many assumptions in a
valuation by conventional methods often leads to a very
wide scatter of results. They apply statistical methods
(OLS, GLS) to data on transactions and their characteris-
tics to estimate the direction and the sensitivity of the val-
uation factors. They draw attention to previous research
which demonstrates that investors base their decisions on
anumber of criteria. In agreement with Silva (2004), they
underscore the fact that venture capital investors will fo-
cus primarily on the entrepreneur himself, the business
model, sustainable advantage and growth potential. Cash
flow projections do not play a crucial role. The authors
therefore conclude that if the project cannot be assessed

by its outputs (generated free cash flow), it must be eval-
uated by the inputs available to it (which will influence
its future outputs) such as the personal traits of the entre-
preneur, the attractiveness of the sector, etc. From their
perspective, the relevant factors in start-up valuation are
the sector structure, resources and external relations.

Within the industry sector structure, they consider
product differentiation (Porter 1980) and market growth
important. In agreement with Timmons (1992), the re-
sources they deem important include the personality of
the entrepreneur, and especially a) his technical expertise
in the industry and knowledge of the market (Siegel et al.
1993); b) experience in top management (Gimeno et al.
1997); and ¢) experience in entrepreneurial projects (Lar-
son and Starr 1993). Important internal resources also
include the management team, its completeness and het-
erogeneity (Franke et al. 2008), and whether it is a project
of just one person or a team effort (Franke et al. 2008).

External relations play an important role in finding
new opportunities, raising funds (at lower prices than
on the open market) and gaining legitimacy (Stuart et al.
1999). Zheng et al. (2010) give examples of the impor-
tance of such relations in the field of biotechnology. The
benefits of external networks include, for example, the
transfer of know-how and technology, cooperation and
mutual exchange. They examined the influence of these
factors on a sample of 102 cases of start-up financing.
On the basis of the data they collected from each of the
projects, they estimated regression coefficients of explan-
atory variables (the start-up characteristics listed) with
respect to the response variable (the valuation of the proj-
ect at the time it received funding from venture capital
and business angels). The estimation was performed by
means of ordinary least squares (OLS) and, to eliminate
heteroscedasticity, the technique of the generalized meth-
od of least squares (GLS) in several variants with the use
of control variables (market size, profitability, the value
of the stock market, etc.). The regression coefficients
of the above characteristics of the start-ups proved sta-
tistically significant at least at the 5% significance level
for the determination of the true valuation at the time at
which they raised funds. According to empirical research,
all three approaches to valuation — based on a) the indus-
try structure, b) the internal sources of start-ups, and c)
the external links of the start-ups — are relevant.

Existing approaches to valuation may well serve to
valuate and compare projects within a single environ-
ment. If, however, the environments are different, it is
logical that there are differences in risk perception on the
part of investors and, therefore, in their decisions regard-
ing the projects valuated. Although projects may exhibit
identical characteristics (listed above), they may be valu-
ated differently if they are to be implemented in different
environments.

The attractiveness of the environment for business
angels and venture capital investments is therefore dif-
ferent in individual countries, it influences the investors’
willingness to invest, and is also reflected in the required
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rate of return on investment and, consequently, in project
valuations. Various levels of attractiveness of the investee
company’s environment may explain different levels of
venture capital activities in different countries. However,
as noted by Zinecker and Bolf (2015), they are also influ-
enced by other exogenous factors.

Some authors conclude that the environment is more
attractive for investments if the economy is growing rap-
idly (Gompers and Lerner 1999) or that venture capital
investments are related to the economic cycle (Romain,
van Pottelsberghe 2003). Many studies emphasize the
importance of well-developed capital markets (Gompers
and Lerner 2000) and the interdependencies among them
(Pietrzak et al. 2017). Jeng and Wells (2000) make a link
between IPO activity and cyclic changes in venture cap-
ital. Black and Gilson (1998) emphasize the importance
of a well-developed capital market with regard to exit in-
vestments. Similarly to Greene (1998), they note that a
financial system dominated by banks is less favourable
for start-up funding.

Other authors (e.g. Gompers and Lerner 2000) high-
light the fact that venture capital and business angel ac-
tivities are affected by the tax system. Cullen and Gordon
(2002) note that taxation affects entry and exit behaviour
as well as entrepreneurial activities (Djankov et al. 2008).

Another important parameter for venture capitalists and
business angels influencing the level of their investments
is the regulatory environment determining investment
protection and corporate governance (La Porta et al. 1997,
1998). Differences between regulatory environments in
different countries have also been noted by Djankov et al.
(2002, 2008). Cumming et al. (2006) attach even more
weight to the regulatory environment for venture capital
and business angel investments than to a functional capi-
tal market. According to La Porta et al. (2002) and Lern-
er and Schoar (2005) weaker investment protection in a
country translates into higher costs of capital.

A number of authors (e.g. Black and Gilson 1998, Lee
and Peterson 2000) point out that the business environ-
ment is determined by the national culture. Djankov et al.
(2002) investigated the effects of corruption, the crime
rate, bureaucracy, etc. Black and Gilson (1998) note that
labour market restrictions affect venture capital activity.

The suitability of the environment for venture capi-
tal investments may also change over time, as Mansson
and Landstréom (2006) demonstrated with the example of
Sweden. The authors concluded that there is a need to
modify existing approaches to valuation by including the
effects of the environment in which venture capitalists
and angel investors make their investments. While this
aspect is given some attention (e.g. Damodaran 2006),
it is limited to a general description of the risks in a giv-
en country through, for example, credit default swaps
(CDS), the country rating or the yield spreads of bonds as
determined by the state of public finances, monetary and
fiscal policies, etc.

Based on the above, it can be concluded that the ex-
isting methods of start-up valuation from the point of

view of business angels and venture capitalists seek to
compensate for the lack of information necessary for a
standard company valuation with additional information
on the entrepreneurial project, although they vary in their
approach. None of the existing approaches, however,
takes into consideration information about the environ-
ment in which the business angel and venture capitalists
are to make their investments. The characteristics of the
business environment are not reflected in existing start-up
valuation models. Therefore, this paper aims to modify
the existing theoretical models of start-up valuation by
reflecting the factors of business environment.

2. Methodology and research design

The purpose of this study is to gain a greater understand-
ing of the formal and informal venture capital invest-
ments valuation. The venture capital investments in start-
ups are of a high level of risks and thus high required
returns are typical of this investment category. The re-
search approach was developed after an extensive review
of venture capital-oriented academic literature (Snieska
and Venckuviene 2011). Research methods cover the
comparative analysis of scientific literature documents
and reports as well as statistic data. The nature of this
study is explorative. It relies on secondary data that was
collected using interviews and semi-structured question-
naires in previous empirical studies.

The starting point for the definition and evaluation of
exogenous variables mapping information about the en-
vironment in which the venture capital investments are
made is the “Venture Capital & Private Equity Country
Attractiveness Index” (hereinafter the Index) published
annually since 2009 (Groh et al. 2016). Based on nor-
malized data from international institutions, the Index
assesses the attractiveness of more than 100 countries
in terms of PE&VC investments based on evaluation of
the following six areas: economic activity, capital mar-
kets, tax environment, investor protection and corporate
governance, labour and social environment, and business
opportunities. The Index is calculated for more than 100
countries around the world. During the course of the mod-
elling process, information on the quality of the investee
companies’ environment expressed as the Index is incor-
porated into the established start-up project valuations.

We used the CAPM model as the basis for adjusting of
existing valuation approaches. The commonly used for-
mula for determining the cost of equity in international
environment is as follows (Damodaran 2006):

R = R_/ +B, |:Rm - Rf ] + Rmumry > 3)

where R is the cost of equity, R, is the risk-free interest
rate, 3, is the beta coefficient of an indebted company,
R, fRf] is the market risk premium, and R is the

country

country risk premium (the country risk premium should
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be distinguished from the environment suitability for
business angel investments). The field of operation, the
company’s operating leverage and the financial leverage
used are considered determinants of the B coefficient
magnitude. The By, of an asset is calculated as the ratio
between the covariance of that asset with the market
portfolio and the market portfolio variance (B4 = Cov, /
o2). For an estimate in the case of start-ups for which we
struggle with a lack of historical data, we can use the fol-
lowing equation to estimate the impact of indebtedness:

B, =B s |[1+(1-1)D/E] )

where B .. is the beta coefficient of a debt-free compa-
ny, ¢ the marginal tax rate, D the magnitude of debt, and
E the market value of equity. An estimate of the f;.4, co-
efficient of a debt-free company can be made on the basis
of an estimate of debt-free betas in the given industry.
Based on equations (3) and (4) the cost of equity can be
than expressed as the follows:

Ro=R;+ By jee [1 +(1-¢)D E][Rm - Rf:| Ry - (5)

As our original proposal consists of a modification of the
S coefficient calculation for a given type of start-up proj-
ects, an essential part of the modification is also a propos-
al for the extension of the project scoring characteristics
to include expert estimates and, in the case of regression
analysis, the inclusion of explanatory variables express-
ing the suitability of the environment for venture capital
investments.

The starting point for incorporating information on the
investee company’s environment is the model by Festel
et al. (2013). The model is based on the CAPM (Eq. (1)).
The authors recommend a modification of the calculation

of the f, coefficient on the basis of information about the
start-up projects. The modification consists in evaluation
of start-up projects in five areas by experts and subse-
quent adjustment of the S coefficient. The areas under
evaluation and consequent changes in the coefficient are
shown in Table 1.

ﬁ=ﬁ”+;b,» . (©6)

The beta coefficient is adjusted according to the formula:
where £ is an estimation of the beta coefficient of a debt-
free company in the respective industry and /3, is the start-
up valuation score in the given area in the interval <—4; 4>.

We also reflect the modification applied by Stankev-
i¢iené and Zinyté (2011), who propose evaluating busi-
ness angel projects in Lithuania on the basis of 22 criteria
in six areas (Table 2). The weightings of individual cri-
teria are determined by an expert estimate. None of the
criteria applied, however, reflects environment character-
istics, although the authors state that they are also import-
ant for decision making.

The start-up project score is determined by the formula

S; = Zl:wfly , (7

where S, is the sum of weighted normalized values of all
the criteria calculated for the j-th project, m is the number
of the criteria used, o, is the weight of the i-th criterion, ’71’]‘
is normalized i-th criterion’s value for j-th object.

The next approach to evaluating start-up projects we
used in our consideration is the model by Miloud et al.
(2012). The authors assume that the value of start-ups can

Table 1. Assessment categories of start-up projects and adjustment of the /5 coefficient (source: Festel et al. 2013).

Category Number of subcategories Maximal pos.iti.ve ad.justnlﬁlent of | Maximal neg?t.ive aqjustr.nent of
beta coefficient (in points) beta coefficient (in points)
Technology 4 -4.00 4.00
Product 4 -4.00 4.00
Implementation 4 -4.00 4.00
Organization 4 -4.00 4.00
Finance 4 -4.00 4.00

Table 2. Assessment categories of the start-up projects (source: Stankeviciené and Zinyté 2011).

Global criteria Number of sub-criteria Global weights
Owner’s profile 6 0.0394
External ties 2 0.0692
Market opportunities 2 0.0758
Investment period 2 0.0217
Financing model 2 0.0292
Portfolio company’s profile 8 0.0465
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be expressed as the linear combination of the project’s
characteristics:

)}\[ =B+ Bx, +Boxp, +o A B +e , (8)

where y, is the value of i-th start-up project, x, to x, are
the i-th start-up characteristics, f, to j3, are the regression
coefficients and ¢, is the random error. The estimates 3 to
B, of the regression coefficients 4 to B, can be obtained in
a matrix based on the formula by Heij et al. (2004):

b=(xx) xy . ©)

Miloud et al. (2012) developed the model in terms of
a sample of start-ups in just one country (France). Thus,
it is impossible to demonstrate the effects of environment
suitability on the valuation of investments.

The rest of the paper is organized as follows. The
fourth part provides detailed and accurate research de-
sign and procedures. The fifth part contains empirical
findings. Finally, there is a discussion and conclusion part
that summarises and provides concluding remarks.

3. Proposals for modification of existing
valuation models — reflecting external
determinants

In this section we aim to make proposals for modifi-
cation of existing valuation models by reflecting the
influence of the external determinants and thus eval-
uating environment suitability for business angel and
venture capital investments. Firstly, we modify the
model by Festel et al. (2013). The modification consists
in the adjustment of the magnitude of the f coefficient
that enters into the calculation of the cost of equity and
thereby affects the valuation of the entire project. If we
keep to the logic of this approach — adjustment of the
p coefficient for calculating the cost of equity accord-
ing to the degree of project maturity in that area) — we
could take advantage of the countries’ ranking assess-
ment expressed by the Index (Groh et al. 2016). Our
expert proposal of the f coefficient adjustment is shown
in Table 3.

Table 3. Adjustment of j coefficient — expert proposal (soure:
own elaboration).

Country ranking Adjustment of the
reflected by the Index B coefficient
1%t quintile Q40 -4.00
2 quintile Q,,,4, -2.00
3 quintile Qg0 no adjustment
4" quintile Q4 +2.00
5™ quintile Q; 4, +4.00

Assessment categories of start-up projects and ad-
justments of the f coefficient in the interval <—4; 4> are
shown in Table 1. We propose assessing the environment
suitability for venture capital investments on the same
principal. The modification of the  coefficient is based
on the value of the Index (Groh et al. 2016). The distribu-
tion of countries is expressed in Table 3. If the environ-
ment for venture capital investments in a given country
is exceptionally favourable, the S coefficient will be re-
duced. Should the external environment be unfavourable,
the S coefficient — and thereby the cost of equity — will
increase proportionally. The approach that uses the S co-
efficient to incorporate project maturity and project pre-
requisites for successful implementation into the cost of
equity has thereby been enhanced by taking the business
environment into account. It is obvious that this approach
can contribute to a more accurate estimation of the cost
of equity and may also help explain the different levels of
investments made by business angels and venture capital-
ists in different countries.

Calculation of the S coefficient reflecting the assess-
ment of the environment’s suitability for venture capital
investments is based on the formula as follows:

B=P+Yb+b, (10)
i=1

where b, is the score of the assessment of the environ-
ment’s suitability for venture capital investments. After
all the evaluated project criteria have been taken into ac-
count, we obtain the following formula for the calculation
of the cost of equity:

5

R, :Rf{ﬁdj,wﬁZb, +bﬁ}[l+(l—1)D/E][Rm—R},]+Rmm .1

i=1

It follows from the formula (11) that inclusion of b, may
significantly affect the project’s cost of equity, particular-
ly if it relies on debt financing or in the case of high-risk
premiums, and it may consequently affect the decision as
to whether the investment will be conducted in the given
environment (country).

Case study

In order to verify the model, we use the case study as re-
search approach. For this purpose three countries differing
significantly in the quality of economic and political envi-
ronment were selected. The first economy represents the
United Kingdom (a well-developed market economy), the
second Lithuania (an emerging market fully integrated into
European economic and political treaty structures) and the
third Belarus (an emerging market standing outside the Eu-
ropean integration). Table 3 shows the current valuation of
the parameter assessing the suitability of the business en-
vironments in the individual country and the formula (11)
expresses calculation of the required rate of return with re-
spect to the environment. The impact of the proposed mod-
el modification on the cost of equity is shown in Table 4.
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Essential differences in the required rate of return are obvi-
ous. The parameter K in the Table 4 stands for the market
premium and the influence of the project’s capital structure.

Further modifications

Another modification concerns the approach of Stankev-
i¢iené and Zinyté (2011). As mentioned in the theoretical
part, this model does not reflect characteristics of the envi-
ronment. The outcome of this valuation model is a score.
The weightings of individual criteria included into the mod-
el are determined by an expert estimate. We propose to mod-
ify this model again by including criteria of environment
suitability from the perspective of start-up projects. Given
that the criteria are rated on a five point scale (1 — weakest
rating, 5 — best rating), the assessment of environment suit-
ability for venture capital can use the same distribution of
quintiles when evaluating individual countries. Individual
criteria weightings are determined by expert estimates.

The model by Stankevi¢iené and Zinyté (2011) formu-
lated by the formula (7) is modified as follows:

n
Snewj = ZW r;+ Wn+lrer/v1r0nment ]j s

(13)

where

n+l

2w=l
i=1

where w, are the new weightings of the given criterion, 7ij
is the value of criteria included in the original model, and
1 environment | CXPIESSES the weightings and the value of
criteria evaluating the business environment. Sm,j is the
value of the project while applying the modified model.
The impact of individual factors on the start-up project
value according to the formulas (8) and (9) can be calcu-
lated from empirical data (Miloud et al. 2012). While us-
ing regression analysis, the modified model is as follows:

Voewi = By + By + BoXip + . F (14)
+B,%, + Bemiromen X igmiromen: €
where 8, to 8 and x,, to x, are regression coefficients and
explanation variables as expressed in the original model
and g, X . 1S the Tegression coefficient and an
explanatory variable representing the suitability of the en-
vironment for start-ups. Therefore, y  is the new estimat-
ed value of the start-up project and e, is an estimate error.
A summary of the above proposals for the modifica-
tion of the existing models is in Table 5. The third column
of the table contains proposals for possible modifications
of selected approaches consisting in the inclusion of the
effects of environment suitability for the respective in-
vestment and thereby increasing the accuracy of project
valuation. Table 6 also summarizes the proposed modifi-
cations of models in question as well as the data sources.

Table 4. Impact of the suitability of business environment on the required rate of return of projects in selected countries (source:

own elaboration).

Country United Kingdom Lithuania Belarus
Ranking of the country (expressed by the Index) 1st quintile 2n quintile 4t quintile
Value assigned to the ¢ parameter -4.00 -2.00 2.00
Increase in the required rate of return on investment in comparison to the UK 2.00xK 6.00xK

Where K = [1 + (1 - )D/EJ[R, - R] (12)

Table 5. Approaches of start-ups valuation and their modifications (source: own elaboration).

Approach/Authors Benefits/limitations Proposed modification
Modification of the B Captures the influence of project characteristics on the | Further modifications of the B coefficient by indicators of
coefficient cost of equity/Omits the impact of environment suitability | environment suitability and venture capital investments

Festel et al. (2013)

Stankeviciené and Zixnyté
(2011)

Captures specific conditions of start-up projects/Only | Additional areas assessing the suitability of the business
scores are expressed, cash flows are not specified

environment for venture capital investments

Regression analysis
Miloud et al. (2012)

ment suitability/For a single country only

Regression coefficients’ estimation reflecting environ-

Regressors estimation expressing the quality of the envi-
ronment for venture capital investments

Table 6. Approaches of start-ups valuation and the modifications of calculations (source: own elaboration).

Model Original calculation Modified calculation Data sources Expected sign
5 5
Festel et al. 3 3 Venture Capital & Private Equit
=6+ )b =B+>b+b P auity
(2013) 'B ; ! B=p ; ! £ Country Attractiveness Index +/
XA newj —
Sf]zn;i\:(:fne S = < o7 Venture Capital & Private Equity 4
e J ing Country Attractiveness Index -
(2011) i=1 - ZW vyt W, 7, environment j Y
B = Pews =
Miloud et al. | __ =B, + B,x, + B,x, + Venture Capital & Private Equity
= + L+ L+ o 1741 22 _
(2012) Bo+ B+ Baxio +Box, + < ‘e Country Attractiveness Index +
+ ﬁk X, +e n”in Enviroment *~ iEnviroment i
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4. Discussion

There are many limitations while valuing start-ups. The
most challenging is the insufficient amount of data for
valuation as expressed by recent cash flows (Kumar
2015). Michalak (2016) points out the relation between
the cost of capital and the company value and concludes
that the cost of capital is one of the main parameters of
company assessment. The existing approaches seek to ad-
dress this specific aspect of start-up valuation. The deter-
mination of an overall valuation or, rather, determination
of the impact of various factors on the overall valuation in
the form of models has been attempted by many empiri-
cal studies, e.g. Festel et al. (2013) (modification of the S
coefficient for determining the cost of equity), Stankev-
i¢iené and Zinyté (2011) (scoring individual criteria for
determining the total score — attractiveness) and Miloud
et al. (2012) (estimates of regression coefficients of se-
lected criteria). Based on a systematic literature review
The weakness of these approaches is that they do not take
into account research studies on the influence of the busi-
ness environment that should be also reflected while val-
uating start-ups. The valuation approaches of Festel et al.
(2013), Stankevi¢iené and Zinyt¢ (2011) and Miloud
et al. (2012) do not reflect the differences between coun-
tries concerning their attractiveness for venture capital
investments. Valuation results based on these approaches
may then tend to overvalue investments in countries with
a less favourable business environment, and disregard the
attractiveness of those with a more favourable environ-
ment. This drawback could be overcome with the find-
ings by Groh et al. (2010), who compiled a list of coun-
tries ranked according to their attractiveness for venture
capital and business angel investments. The authors take
into considerations the influence of the environment and
calculate an index expressing the attractiveness of indi-
vidual countries from the venture capitalists’ perspective.

Therefore, we aim to develop an approach considering
factors of the investee companies’ environment within
our investigation. The starting point for our modifications
are approaches that modify the f coefficient in the calcu-
lation of the cost of equity (Festel et al. 2013), the score of
individual start-up project characteristics (Stankeviciené
and Zinyté 2011), and that use regression to estimate the
importance of start-up project characteristics (Miloud
et al. 2012). The key modifications of the models consist
in the inclusion of the factor of business suitability when
valuing a start-up project. This results in a further modi-
fication of the S coefficient for calculating the cost of eq-
uity, more accurate scoring of projects in an international
comparison, and a more accurate estimate of the signifi-
cance of each parameter in the linear regression model.
In comparison to previous models our approach uses the
adjusted value of the /5 coefficient, which takes differenc-
es in business environment in individual countries into
account. This results in a greater accuracy in the required
rate on return calculations in different environments from
the perspective of venture capital investments. Differen-

tiation of the approach to the § coefficient calculations by
country may also help to explain the different levels of
investments made by business angels and venture capi-
talists in individual countries. This can be seen as another
contribution of our investigation within academic discus-
sion on the issue.

Conclusions

The aim of this article is to contribute to a better under-
standing of the valuing start-ups from the venture capital-
ists’ perspective. The nature of this study is explorative.
It relies on secondary data that was collected using in-
terviews and semi-structured questionnaires in previous
empirical studies. During the course of the modelling
process, information on the quality of the investee com-
panies’ environment expressed is incorporated into the
established start-up project valuations.

Our original proposal consists of the modification
of the S coefficient calculation for a given type of proj-
ects. An essential part of this modification is also a
proposal for the extension of the project scoring char-
acteristics to include expert estimates and, in the case
of regression analysis, the inclusion of explanatory
variables expressing the suitability of the environment
for venture capital investments. This modification of
existing valuation approaches will allow a more ac-
curate valuing of the projects and thus is contributing
for enterprises seeking for capital, formal and informal
venture capitalists, investment bankers and macroeco-
nomic policy makers.

To empirically verify the effects of the factor of envi-
ronment suitability for business angel or venture capital
investments, it would be desirable to extend the proposed
model adjustments by evaluating venture capital projects
implemented in different countries (i.e. different busi-
ness environments). Statistical significance, direction,
the magnitude of regression coefficients of regressors
of the environment would help to better assess their im-
portance in the context of other variables affecting the
final start-up valuations. Therefore, future investigations
should focus on, for example, the extent to which fac-
tors of environment suitability for start-up investments
in individual countries are translated into differences in
the required rate of return on capital invested in start-ups,
and to what extent they can explain the different levels
of venture capital investments in each of these countries.
With minimum adjustment, the result of this index can be
included in the calculation of f coefficient modifications
or included in the scores of attractiveness for venture cap-
ital or business angel investments.
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