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Abstract
The aim of this conceptual article is to present a systematic literature review about the most used and innovative
startup valuation methods to define the state of art and future trends on this important topic.
Because of the particular features of early-stage companies, it is not easy to find an adequate method to assess
their value. Traditional valuation methods are unsuitable for startups. Therefore, over time, academic literature
and experienced investors created alternative and innovative valuation models. We analysed the main models,
outlining the advantages and limits for each one.
The results of our analysis show that there is currently no "perfect" method to assess a startup’s value. Each
model discussed has significant limits, and the possibilities for improvement are many. We are witnessing a
gradual withdrawal from more arbitrary valuation models, and consciousness is growing towards the idea that to
better assess startup’s value, it is necessary to consider three aspects: attention to future forecasts instead of past
data, using probability to consider different scenarios, and understanding of and attention to the specific business
model of the startup rather than data on comparable companies in the market. Currently, none of the discussed
methods integrates these three features harmoniously.
We expect that in the near future, the academic literature will develop new valuation methods (or will perfect
existing ones) that should consider the three characteristics mentioned previously. In this way, it would be
possible to create a more suitable method to assess a startup's value, i.e., a method to reduce uncertainty and that
better represents the startup’s value and makes startup company valuation more reliable.
Keywords: innovative startup valuation methods, literature review, startup’s value, traditional company
valuation methods, venture capital
1. Introduction
The aim of this conceptual article is to present a systematic literature review about the most used and innovative
startup valuation methods to define the state of art and future trends on this important topic.
First, we have to define a startup company. In the literature, there is not a unanimous definition. Birley &
Westhead (1994) defined startups as small, new, independent businesses established by individuals to be
self-employed. Other authors (Granlund et al., 2005) developed a startup definition considering fast growth or
already fast-growing firms that operate in information and communications technology businesses and the
biotech (life sciences) industry (also called New Economy Firms, NEF). David & Foster (2005) considered a
startup to be a company with these characteristics: (1) minimum of 50 and maximum of 150 employees, (2) less
than ten years old, (3) independent, and (4) in a limited geographic area. For Kollmann et al. (2016), startup
companies must have three features: be younger than 10 years old, have highly innovative technologies and/or
business models and have (or strive for) significant employee and/or sales growth. A famous entrepreneur, Steve
Blank, defined a startup as a temporary organization in search of a scalable, repeatable, profitable business
model (Blank, 2020). Summarizing, although there are different definitions of startups, we can say that a basic
and commonly acceptable definition of startup was given by Kolvereid & Isaksen (2006): ―new businesses
which are started from scratch‖.
The importance of correct startup valuation is directly related to the importance of this kind of company in
today’s economy (Akkaya, 2020). In 2017 and 2018, the global startup economy generated 2.8 trillion dollars in
economic value. This figure was a twenty per cent increase from the prior two-year period (Stangler, 2019). In
addition, startups are the main actors promoting technological innovation (Cho et al., 2020). Moreover, startups
31

http://ibr.ccsenet.org

International Business Research

Vol. 13, No. 9; 2020

contribute dramatically to job creation. On average, across OECD countries and over years, young firms account
for approximately 20% of employment but create almost half of new jobs. We specify that data about job
creation are characterized by a fair degree of heterogeneity: only a tiny fraction of startups substantially
contribute to job creation, whereas the majority either fail in the first years of the activity or remain very small
(Calvino et al., 2016).
Therefore, taking into consideration the spread and importance of startups to the economy, it is important to
understand correct methods for measuring their value (Sander & Kõomägi, 2007).
Over time, it has become evident that traditional evaluation methods (cost approach, income approach, market
approach) are not adequate to assess startup’s value. Therefore, academic literature and practitioners created
alternative methods that should be more adequate for startup valuation.
In this paper, we analyse the most used and important of these innovative valuation methods using a systematic
literature review, outlining advantages and limits for each and defining the state of art and future trends on this
topic.
2. Method
The present article contributes to previous research by summarizing and critically investigating the research
taken on the topic of startup valuation, which is one way to contribute conceptually to the literature (Gummerus,
2013). This literature review aims to comprehensively synthesize research that bears on a particular question
using organized, transparent, and replicable procedures at each step in the process (Littell, 2008) to identify, in
our case, the contributions in the field of the startup company valuation.
According to Fink (2019), we followed four steps for this systematic review. In the first step, we selected the
research question, databases, websites and appropriate research terms. The research question was rather broad:
―What are better methods to assess startup value today?‖. To search the literature, we chose numerous variants of
keywords focused on startup valuation. The databases searched were those provided by major publishers and by
library services. We also used Google Scholar to identify other relevant material, such as conference proceedings
and similar publications. The second step is the application of practical screening criteria. We considered
refereed academic papers, books, research reports, conference proceedings and practitioner-oriented
contributions from professional journals written in English without a time restriction. The third step is the
application of methodological screening criteria. We considered, for each source, bibliographic data (authors,
year, title, etc.), the background of the publication (is it theoretical/conceptual, empirical or practical oriented
source?), and the focus and content of the publication. The last step consists of expositions of our analysis
results.
3. Literature review
3.1 The Reasons Why Traditional Valuation Methods for Companies Are not Adequate to Assess the Startup
Value
Generally, the traditional valuation methods for firms (cost approach, income approach and market approach) do
not work for startups (Dehghan-Eshratabad & Albadvi, 2018).
The main issue that limits the use of traditional valuation methods is the absence of typical information they
need to work correctly. There are no data on past revenue or cash flow (the company is newly started), often
there are not market data (absence of comparable firms/transactions), companies’ assets are intangible and
difficult to evaluate in an objective way (Dusatkova & Zinecker, 2016).
The cost approach (represented primarily by the capital method) is based on an analytic valuation of the current
value of assets and liabilities (Fernandez, 2007). It is static because it does not take into account company
evolution in the future (De Olivera & Zotes, 2018). Generally, the cost approach is the least suitable to assess the
economic capital of startups. Indeed, the startups’ value is in the idea created by the founders and its subsequent
development, not in the assets, because the newly started company has, usually, very few tangible assets and is
undercapitalized (Krishna et al., 2016). However, as stated by Beaton (2010), the cost approach could be useful
to assess the value of startups only if the valuation is made in the embryonic stage when it is impossible to make
reliable projections for the future, and the value of the startup could be approximated by the amount invested by
the founders.
The income approach is based on the company’s value and ability to generate prospective revenues/cash flows
using three logical steps: (1) set the timeframe for the flow analysis, (2) assess the ―normal expected‖
income/cash flows, and (3) set the correct discount rate. The discounted cash flow (DCF) method could be useful
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to assess the economic capital of firms rapidly growing that have not yet reached a level of operational maturity
(IVSC, 2012; Laitinen, 2019). Nevertheless, there are many problems in the application of the DCF (and, in
general, the income approach) to measure the value of startups (Sander & Kõomägi, 2007). It is based on a set of
fixed assumptions related to project payoff, but the payoff is uncertain and probabilistic (Shestakov, 2015).
Moreover, especially for young companies, the terminal value (TV) is dramatically important (Reis & Augusto,
2013). It can represent ninety per cent of the total value of the company, but the definition of the TV for a startup
is much more complex because it is impossible to consistently establish the following elements (Damodaran,
2016): if, when and how the company will grow. Another relevant problem is the definition of the discount rate
for young companies (Hoseini & Moradi Esfanjani, 2019). Traditional models, such as CAPM, are inadequate
because they determine the discount rate considering sector characteristics and the historical background of the
company, but for startups, it is impossible to extrapolate back past returns, to get the beta of the firm, and often
startup companies have features that are very different from other companies in the sector. Moreover, traditional
models assume uniform market risk over time, but risk changes over time, especially for newly created
companies. In addition, traditional approaches to assessing the discount rate concentrate on market risk, whereas
the main risk for startups is the firm’s specific risk (Steffens & Douglas, 2007).
With the market approach, the company’s value is based on market multiples and refers to comparable multiples
or transactions in the stock market. This approach is difficult to implement with newly created companies
because multiples are generally based on profits or revenues, but in young companies these economic variables
are often negative (usually startups record losses, not profits, and at the beginning revenues are very low). In
addition, it is almost impossible to find comparable data in the market as every company has specific and not
replicable features. Furthermore, in general, market data available are for mature companies, not early-stage
firms (Damodaran, 2009).
A fundamental assumption for traditional valuation methods is the efficiency of the capital market
(Stankevičienė & Žinytė, 2011). This hypothesis could approach reality in the case of public capital market,
where there are legal regulations that require a public company to show all relevant information to stakeholders
(Ge et al., 2005). The situation is different in the private capital market where information asymmetry is higher.
This situation can create evaluative inefficiency in the sense that prices in the market do not reflect the real value
of companies. Firms are tempted to behave opportunistically, giving only partial or distorted information. On the
other hand, investors protect themselves by increasing their caution in evaluating these firms. These elements
create resource allocation that is far from Pareto optimal, and it generates an information reliability issue, which
may explain why startups have difficulties getting funding (Houben, 2002; Nofsinger & Wang, 2011).
3.2 Alternative Methods for Startup Valuation Discussed in the Academic Literature
First, it should be remembered that for any company valuation, it is essential to get adequate information
(Sievers et al., 2013; Schmidlin, 2014) and to proceed to a correct contextualization of the business reality
(Montani et al., 2018). As outlined by Black (2003), the company’s value depends on two elements: current
activities and development opportunities. For the nature of information, we distinguish between financial and
non-financial information (Flöstrand & Ström, 2006). Information about growth opportunities and non-financial
information (Shevlin, 1996; Ho, 2016) is of great importance for startup valuation (Köhn, 2018). Amit et al.
(1990) showed that management team skills were crucial elements to successful startup companies. Indeed, this
non-financial information is considered by many startup valuation methods (Miloud et al., 2012; Reverte et al.
2016).
In the remainder of this article, we discuss the most innovative and commonly used startup valuation methods
and outline their advantages and limits.
3.2.1 The Real Option Method
The real option method (ROM) comes from the financial option theory created by Black & Scholes (1973), and
later it found applications in other economic areas (Andalib et al., 2018). According to this model, managers’
choices can be similar to a financial option (put or call). Investment decisions made by managers tend to be
incremental and sequential in nature, and the decider can continue or leave a path started. Decisions are made in
an uncertain environment, and uncertainty is reduced as you get more information. Therefore, the ROM is able
to capture management’s flexibility to adapt and revise later decisions in response to unexpected market
developments (Wardani & Fujiwara, 2018). As outlined by previous studies, managerial decision-making skills
have to be valued to reach a correct valuation (Mathews, 2009; Fazekas & Becsky-Nagy, 2015; Cong, 2017).
Consider, for example, a company that has identified an opportunity (an option) that requires investment today
and additional investment in six months (the exercise price). In six months, if the opportunity looks promising,
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which means the net present value is higher than the exercise price of the option, the option is exercised and the
project goes ahead. If the project does not look promising, the option is not used and the only loss is the price of
the option paid (Frykman & Tolleryd, 2012).
With the ROM, the enterprise value is defined in the following manner (Frykman & Tolleryd, 2012):
Enterprise Value = Value of existing operation + Value of the company portfolio of real options

(1)

The ROM could be useful to assess startup value because it considers the strategic flexibility contained in
investment decisions (Smit & Trigeorgis, 2012).
However, it is wrong to think that this model is always adequate to assess a startup’s value. It has critical issues
too (Milanesi et al., 2013). In particular, to date, simple, reliable and easily accessible models to assess the value
of a real option does not exist. As stated by Frykman & Tolleryd (2012), the ROM is more a conceptual way to
think about business projects - real option thinking - than a real evaluation technique.
3.2.2 The Venture Capital Method
The venture capital method (VCM) originated in the work of Sahlman & Scherlis (1987).
The VCM is inspired by the DCF method (Keeley et al., 1996). It assesses a company’s value basing on the net
present value of future cash flows in the most likely scenario (success scenario), with a definite time-horizon and
an interest rate that reflects the high risk of investment (Smith et al., 2011). Compared to the DCF, the VCM
takes into account the riskiness of the business in its valuation. The VCM calculates a startup’s value by
assessing future cash flows using company comparables and a market multiple approach. Then, the startup’s
value is discounted on the investment date using a very high discount rate.
The formula showing the pre-money value (Note 1) is the following (Keeley et al., 1996):
𝑒

𝑒 𝑒
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Where:
PT,VC = venture capitalist’s estimate of company value at T
It,VC = venture capitalist’s estimate of additional investment required at time t
Rt,VC = venture capitalist’s one-year discount rate to discount from t to t-1
I0,VC = net present value of initial investment
The method is developed in three phases:
-

-

The first step is assessing the expected cash flows (Damodaran, 2009). The time horizon is from two to
five years. Generally, the time horizon coincides with the moment when the venture capitalist considers
selling or making the startup public (Sammut, 2012). The future projection of cash flows is based on a
single scenario that one considers more realistic (Goldman, 2008). The value at the end of the time
horizon (Terminal Value) is assessed, with an equity side approach, by multiplying expected cash flows
with the equity multiple (e.g., P/E), which is defined based on market prices given to comparable
companies.
The terminal value as determined is discounted by a very high discount rate (Bhagat, 2014) that
represents the rate of return requested by the venture capitalist to get the net present value (NPV).
In the end, in return for equity invested, the venture capitalists get an equity share (Pepis et al., 2018).
To establish it, the company’s post-money value has to be calculated, and it is equal to the sum of the
NPV pre-money and investment amount given by the venture capitalist (Visconti, 2020)
NPVpost money = NPVpre money + Investment Amount (I0,vc)
(3)
The equity share that has to be given to the venture capitalist is determined by dividing the capital
increase with the post-money value (Damodaran, 2009). In summary, the venture capitalist that invests
I0, VC wants in return shares with a value of (at least):
I0,vc ⁄ NPVpost money
(4)

The VCM is a commonly used method to assess a startup’s value, especially in the pre-revenue stage (Payne,
2011a). However, the VCM also has limits. One of the most important is the discount rate used (Goldenberg &
Goldenberg, 2009). Some authors outlined that it is not correct to incorporate the default risk of the company
into a high rate determined in an arbitrary way (Steffens & Douglas, 2007). Moreover, incorporating default risk
in the discount rate means considering the first as constant over time, during the entire company life cycle, but
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this assumption is an unrealistic assumption (Damodaran, 2009). Another VCM limit is the inability to consider
many scenarios.
It should be noted that there are also some ―modified‖ venture capital methods (Babiarz, 2016), but they are not
well-known and little used.
3.2.3 The First Chicago Method
The name of this method comes from the first fund that used it, the Chicago corporation. It is a model that
combines elements of the expected results approach and the market-oriented approach (Hashemi, 2015).
The first Chicago method (FCM) is an evolution of the VCM, from which it differs by using a lower discount
rate and the terminal value is substituted by the net present value of investment calculated as the average of the
startup’s value in different scenarios (Majercakova & Mittelman, 2018).
The peculiarity of the FCM lies in considering three possible scenarios (Achleitner & Lutz, 2005): the ―best
guess‖, i.e., the most likely situation (generally, an intermediate case), the ―best scenario‖ (optimistic) and the
―worst scenario‖ (pessimistic). A probability of occurrence is assigned to every scenario that is subjective
(Steffens & Douglas, 2007). In summary, the FCM considers different scenarios, assesses the probability of
occurrence for each one, and it calculates the net present value of expected cash flows weighted by probability,
using a lower discount rate than that used by the VCM. In analytical terms, a startup’s value, for each scenario, is
composed of two elements. The first element is the net present value of the company when it will be sold, and
the second element is the present value of cash flows until the moment of planned divestment (Babiarz, 2016):
𝑖

∑𝑡

𝐶𝐹𝑡𝑖
𝑟 𝑡

+

𝑖

𝑟 ℎ

→
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(5)

Where:
i = scenario index;
h = time to exit
PV = present value
CF = cash flows in period t
TV = terminal value
The method is developed in three phases:
-

-

-

In the beginning, it is necessary to define the three scenarios, preparing a financial forecast for each one.
Generally, the optimistic scenario provides for high sales growth, the intermediate scenario includes
what the forecaster expects, and the worst scenario considers default by the company.
In the second phase, the cost of divestiture in each scenario is calculated using market multiples
(comparable transactions selected considering the following factors: type of business, geographical
location, and the phase of the company life cycle). It is the terminal value at the moment of divestment.
In the end, there is a determination of the startup’s value. It is equal to the sum of the net present value
of each scenario (the terminal value plus expected cash flows until the moment of planned divestment)
weighted by the probability that each scenario occurs (Hashemi, 2015).

In contrast with the VCM, the FCM has the merit of considering more scenarios, allowing more prudent and
realistic valuations. An additional advantage of this method is the identification of some specific risks associated
with startups. However, the FCM also has limits. It does not take into account potential changes in the situation,
and it is most suitable for startups that already generate revenue (Demyanova, 2018).
3.2.4 Modified DCF Method
Different authors argue that the DCF method, with appropriate corrections, could be very useful for assessing a
startup’s value (Sander & Kõomägi, 2007; Festel et al., 2013; Goedhart et al., 2015; Dziwok, 2015).
In particular, Damodaran outlines his own DCF model to assess early-stage company values by making
numerous adjustments that consider specific features of startups (Damodaran, 2009; 2014).
To assess cash flows, Damodaran overcomes the problem of lack of historical data by using two alternative
methodologies: a top-down approach and a bottom-up approach. These approaches are based on analysis of the
future (although uncertain) instead of the past.
The top-down approach can be broken down in the following steps (Damodaran, 2009; 2014): a) analysing the
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potential market for goods/services sold by the company, b) estimating potential market share that company
would like to get in the future and the time required to achieve this objective, c) assessing operating margins (or
costs) associated with provisional revenues linked to target market share, d) evaluating investments needed for
growth, which means valuing how much the company has to invest to reach its objectives, e) computing the tax
effect, and f) performing an internal consistency check. In this step, it is necessary to check that the estimated
refinancing need is adequate.
The bottom-up approach is more simplistic than the top-down approach. It is similar to drawing up a budget, and
the results depend largely on the quality of the forecasts of revenues and expected cash flows. It is more suitable
to assess the value of companies that have relevant difficulties in raising capital or the success of which depends
on one or a few key people. This approach includes the following steps (Damodaran, 2009): a) estimating the
investment needed to support company growth, which also determines the production capacity, b) estimating
sales during the considered time horizon, c) estimating operating costs during the considered time horizon, d)
estimating taxes, and e) estimating additional reinvestment to increase or maintain the business’ earning capacity.
To estimate the discount rate to assess a startup’s value, as outlined in a previous part of this article, traditional
models are not adequate. Damodaran proposes the following measures to get a realistic discount rate
(Damodaran, 2009; 2014):
-

Focus on the specific business sector. The risk can be better estimated analysing the sector in which the
company operates, especially considering the riskiness of listed companies operating in the same sector.
The betas of these listed firms are used to arrive at an estimate of the market risk associated with being
in this business.
𝛽𝑓

-

ℎ𝑒 𝑒𝑐

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑟𝑒𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝐵𝑒𝑡𝑎 𝑓𝑜𝑟 𝑙𝑖𝑠𝑡𝑒𝑑 𝑓𝑖𝑟𝑚𝑠
𝑈𝑛𝑙𝑒𝑣𝑒𝑟𝑒𝑑

−𝑡𝑎𝑥 𝑟𝑎𝑡𝑒 ∗𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑎𝑟𝑘𝑒𝑡

𝐷
𝑟𝑎𝑡𝑖𝑜 𝑓𝑜𝑟 𝑠𝑒𝑐𝑡𝑜𝑟
𝐸

(6)

Adjust the risk for diversification or its absence. The following formula expresses the beta for an
undiversified investor (this beta is higher than market beta because it includes all risk to operate in only
one business).
𝑇

𝛽

𝑀𝑎𝑟𝑘𝑒𝑡 𝛽 𝑝𝑢𝑏𝑙𝑖𝑐𝑙𝑦 𝑡𝑟𝑎𝑑𝑒𝑑 𝑓𝑖𝑟𝑚𝑠 𝑖𝑛 𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠
𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡 𝑡𝑒 𝑚𝑎𝑟𝑘𝑒𝑡 𝑝𝑢𝑏𝑙𝑖𝑐𝑙𝑦 𝑡𝑟𝑎𝑑𝑒𝑑 𝑓𝑖𝑟𝑚𝑠 𝑖𝑛 𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠

(7)

The firm gradually grows up and receives new funds from venture capitalists who have some
diversification. The portfolio of investments held by a venture capitalist will be more highly correlated
with the market than an individual company is, and the resulting total beta for a venture capitalist will
be lower.
𝑇

-

𝐵𝑒

𝑀𝑎𝑟𝑘𝑒𝑡 𝐵𝑒𝑡𝑎𝑝𝑢𝑏𝑙𝑖𝑐𝑙𝑦 𝑡𝑟𝑎𝑑𝑒𝑑 𝑓𝑖𝑟𝑚𝑠 𝑖𝑛 𝑏𝑢𝑠𝑖𝑛𝑒𝑠𝑠
𝐶

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡 𝑡𝑒 𝑚𝑎𝑟𝑘𝑒𝑡

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜

(8)

Ultimately, the cost of equity will converge on the market beta measure if the firm goes public or is sold
to a publicly traded entity.
Consider the use of debt and its cost.
Look at management proclivities and industry averages.
Build in expected changes in all of these inputs over time.

For the assessment of terminal value (TV), Damodaran (2009) suggests one of the following methods. The first
one is to value the company as growing and make assumptions that cash flows will grow in perpetuity. The
second method is to assume how long cash flow is expected to continue in a certain period and estimate the
present value of these cash flows. Last, assume the company will be liquidated at the end of the forecast period
and the salvage value of any assets accumulated over the company’s life is the terminal value (Subroto &
Sukarno, 2019). The choice of one of the three above approaches depends on the features of the evaluated
startup.
Another amendment introduced by Damodaran in his modified DCF model is adjusting for survival. This
element is considered in two steps. In the first phase, the startup is valued assuming that it will survive in good
financial health. In the second phase, the possibility that the startup will not survive is introduced, and the
likelihood is estimated using sector average data (Knaup & Piazza, 2007) or the probit approach or through
simulation. Then, the startup’s value is calculated as the present value of these two scenarios (growing scenario
and default scenario).
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In addition, Damodaran introduced another new element: the key person discount. The success of early-stage
companies often depends on the founder or a few key people. To assess a key person discount in valuations, it is
suggested that the firm be first valued with the status quo (with key people involved in the business) and be
valued again, with the loss of these individuals built into revenues, earnings and expected cash flows. The key
person discount can be expressed in the following way:
𝐾𝑒

𝑒

𝑠𝑡𝑎𝑟𝑡𝑢𝑝′ 𝑠 𝑣𝑎𝑙𝑢𝑒𝑆𝑡𝑎𝑡𝑢 𝑄𝑢𝑜 −𝑠𝑡𝑎𝑟𝑡𝑢𝑝′ 𝑠 𝑣𝑎𝑙𝑢𝑒𝐾𝑒𝑦 𝑝𝑒𝑟𝑠𝑜𝑛 𝑙𝑜𝑠𝑡

𝑑𝑖 𝑐

𝑠𝑡𝑎𝑟𝑡𝑢𝑝′ 𝑠 𝑣𝑎𝑙𝑢𝑒𝑆𝑡𝑎𝑡𝑢 𝑄𝑢𝑜

(9)

In addition to Damodaran’s modified DCF method, other (less known) versions of modified DCF methods exist.
Among them, the one discussed by Azka & Faturohman (2020) should be noted.
3.3 “Empirical” Methods for Startup Valuation Developed by Investors
3.3.1 The ―Rule of Thirds‖
This method is often used by business angels to quickly value a startup. Given its simplicity and arbitrariness,
the rule of thirds (RoT) is considered more of a ―valuation screen‖ than a real valuation method (Mothersill et al.,
2009).
Empirical experience shows that, generally, each startup sees the presence of three parties: the founders who had
the business idea and contribute part of the equity, the external investors that contribute part of the equity, and
the managers that manage the business and often get shares through stock option plans (created by shareholders
to motivate managers and to direct results). In light of this evidence and imagining that each part has one-third of
total capital, the result is the RoF, according to which during each funding round, the post-money value of a
startup is equal to triple the equity offered by the investor.
3.3.2 The Replacement Method and the Value Based Balance Sheet
These methods descend directly from the cost approach.
The replacement method assesses a startup’s value considering costs that should be incurred to recreate the same
company at the same phase of the lifecycle (van de Schootbrugge & Wong, 2013).
The value-based balance sheet method estimates a startup’s value including the present value of the company’s
assets and liabilities, taking into account the firm’s risk profile (Kallir & Agmon, 2015).
As outlined previously, the main limitations of these methods are the failure to consider future perspectives and
development opportunities for startups, which are the main elements driving a startup’s value.
3.3.3 The Berkus Method
This method was created by Dave Berkus in 1996 and was cited first in Amis & Stevenson (2001). Over time,
this method was modified by both Berkus and other business angels. The Berkus method (BM) is suitable for a
startup in a pre-revenue stage; it is appropriate to startups identified as likely to achieve 20 million dollars
revenues by the fifth business year (Berkus, 2012).
The last version of the BM identifies five common risk factors for young companies. Each of them is assigned a
financial valuation from 0 to ½ million dollars (Berkus, 2016) (Table 1).
Table 1. Valuation of risk factors according to the Berkus Method (Berkus, 2016)
If Exists

Add to company Value up to

Sound Idea (basic value)

$ ½ million

Prototype (reducing technology risk)

$ ½ million

Quality Management Team (reducing execution risk)

$ ½ million

Strategic relationships (reducing market risk)

$ ½ million

Product Rollout or Sales (reducing production risk)

$ ½ million

The maximum limit of ½ million dollars for each risk factor means that the startup’s estimated value cannot
exceed 2.5 million dollars.
The last version of the BM is characterized by greater flexibility than the previous version, allowing the adopter
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to consider many specific risks. Moreover, it is possible to give a financial value higher than 500,000 dollars to
each risk factor as long as it is adequate for that sector.
The BM is useful for focusing on some important factors affecting startup life and its chance of success (Payne,
2016). This method is considered a good complement to the Scorecard Method and to VCM (Kowlessar, 2016).
However, the BM also has relevant limits, such as high subjectivity in the financial valuation of the five
considered risk factors.
3.3.4 The Scorecard Method
This method was elaborated by a business angel named Bill Payne, and it is suitable for startup valuations in a
pre-revenue stage. It allows compares the startup by assessing it with other young companies recently funded in
the same geographical area. In particular, the scorecard method (SM) ―corrects‖ the average value estimate of
comparable firms to get a pre-money valuation of the target startup. The comparison is made only with
companies that are in the same lifecycle (Payne, 2011b).
The application of this method consists of two steps. The first phase is to establish the average pre-money
valuation of pre-revenue companies operating in the same geographical area and in the same business sector. The
second phase is the comparison between the startup under assessment and comparable companies, with regard to
some specific variables, to which the SM gives different weights (with a specific range) as indicated in Table 2
(Payne, 2011b).
Table 2. Valuation of variables according to the Scorecard Method (Payne, 2011b)
Factors

Relative weight

Strength of the Management Team

0-30%

Size of the Opportunity (scalability)

0-25%

Product/Technology

0-15%

Competitive Environment

0-10%

Marketing/Sales Channels/Partnerships

0-10%

Need for Additional Investment

0-5%

Other

0-5%

The final value of a target startup is to multiply the sum of factors and the average startup´s value (Achimská,
2020).
As in the BM, the SM focuses on very important aspects in assessing the startups’ value, such as team
management skills (Rose, 2014; Reverte et al., 2016). However, this method also has some weaknesses, such as
great discretion used to assign a weight to different factors that determine the final startup value.
3.3.5 The Risk Factor Summation Method
This method was created by Ohio TechAngels (Rahardjo & Sugiarto, 2019). In comparison with the scorecard
and Berkus methods, the risk factor summation method (RFSM) considers a larger list of factors that are
important for assessing a startup’s value in a pre-revenue stage (Kowlessar, 2016). The RFSM includes different
exogenous risk factors that a company should manage to get a profitable ―exit‖ from the investment (Payne,
2011c).
The first step is the assessment of the average pre-money valuation of pre-revenue young companies operating in
the same sector and geographical area (Karius, 2016). Then, the RFSM presents a list of possible risks associated
with startups and their sectors (Payne, 2011c), such as management risk, stage of business, legislation/political
risk, manufacturing risk, sales and marketing risk, funding/capital raising risk, competition risk, technology risk,
litigation risk, international risk, reputation risk, and a potential lucrative exit. The weight of each risk has to
vary according to the importance of this specific factor for the startup (Bratic et al., 2014). Each risk factor is
assigned a different rating based on which will be the ―correct‖ the average pre-money valuation for comparable
companies. Table 3 summarizes these estimation parameters, their meaning and the adjustment that has to be
applied to the average pre-money valuation of comparable young companies (Karius, 2016).
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Table 3. Risk Factor Summation: correction of average pre-money valuation for the sector
Rating

Meaning

Average pre-money valuation adjustment

2

Very positive to grow the business and get an ideal exit

+ $ 500,000

1

Positive

+ $ 250,000

0

Neutral

No correction

-1

Negative

- $ 250,000

-2

Very negative to grow the business and get an ideal exit

- $ 500,000

The RFSM expresses the startup’s value according to this formula (Kowlessar, 2016):
pre-money valuation = average pre-money valuation for the sector +/- adjustment

(10)

Similar to the Berkus method, it shows the signs of subjective evaluation but the perception of risks is more
precise. Its main disadvantage is the fact that the method is market-oriented. Determination of the average
pre-money value of a startup mirrors the situation in the sector and in the same geographical area. Moreover,
another problem can be the shortage of information related to the region to derive this value (Achimská, 2020).
3.4 The Automatic Web Valuators
In recent years, different websites have been created that allow free (or partially free) startup valuation.
In most cases, it is enough to answer questions to get an approximate assessment of the startup’s value. These
automatic web valuators consider mainly qualitative information, and they offer a pre-money valuation. The
main limits are excessive simplification and standardization of the evaluative process. Indeed, especially in
startup valuation, it is very important to pay attention to specific features of the startup. Therefore, automatic
web valuators can be considered more of a control instrument to support other estimate methodologies (Payne,
2011d).
Among the various automatic web valuators, please note the Cayenne calculator (Note 2), the Equidam
calculator (Note 3), the Equitynet calculator (Note 4) and the Startuplawtalk calculator (Note 5).
4. Results
From the systematic review of the academic literature and professional practice in this conceptual article, it is
possible to extract the following results.
First, it is clear that traditional valuation methods are inadequate for assessing a startup’s value. The scarcity
(often total absence) of historical data is an impassable problem that makes traditional valuation methods
inappropriate.
In light of this situation, the academic literature tried to find innovative, alternative methods to traditional ones.
Therefore, new valuation methods were born as the real option method (ROM), the venture capital method
(VCM), the first Chicago method (FCM) and the modified DCF method (MDCFM).
Over time, considering the empirical evidence and experience in the field, investors, business angels and experts
in valuation developed new methods to assess a startup’s value. In addition to simplistic methods such as the rule
of thirds, the replacement method and the value-based balance sheet method, successful business angels such as
Bill Payne and Dave Berkus created more elaborate methodologies such as the scorecard method (SM) and the
Berkus method (BM). The latter methods inspired other methods, such as the risk factor summation method.
These approaches created by experts and investors take into account qualitative aspects, with a particular focus
on critical factors that can determine the success or failure of the young company (Köhn, 2018; Mirzanti et al.,
2019). Then, these qualitative variables are transposed to a quantitative dimension in their economic evaluation
to get the final startup value.
In the end, in recent years, websites with an automatic startup valuator were created. They present many
questions and estimate a startup’s value based on the answers.
This analysis creates an outline of the innovative methods examined and presents some critical issues, but they
are more adequate for assessing a startup’s value than traditional methods. The methods such as the ROM, VCM
and FCM have very complex evaluation procedures, especially for assessing a correct discount rate or
identifying appropriate multiples of comparable firms. The methods created by investors such as the scorecard
method, the Berkus method and the RFSM pay more attention to qualitative factors that are important for the
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startup, but the valorisation of these qualitative factors is made by coefficients that are subjective and arbitrary.
Because of the standardization of the evaluative process and the use of arbitrary coefficients, online automatic
valuators are more useful as a support instrument than as real valuation methods.
The state of art exposed herein demonstrates a composite framework and suggests that, currently, there is no
―perfect‖ valuation method for startups and that there is extensive room for improvement. The aim of a valuation
method, especially in the case of a startup, is not to eliminate uncertainty (that is impossible), but to represent the
startup’s value in the best way by considering the specific characteristics of the startup under analysis.
This study helps us understand the current trend in startup valuation methods, i.e., the progressive abandonment
of inaccurate and arbitrary approaches, preferring those built on the following key determinants:
-

attention to future forecasts, instead of past data,
using probability to consider different scenarios,
understanding of and attention to the specific business model of a startup rather than data on
comparable companies in the market.

Indeed, valuation methods that consider probability-adjusted or risk-adjusted forecasts present a more refined
analysis of expected future events, and thus, a more refined estimate of enterprise value (Halt et al., 2017).
The academic literature and experts are invited to develop valuation methods that adequately consider and
harmonise the three features just mentioned, which are considered the most important variables to achieve a
reliable startup valuation.
5. Discussion and Future Research
In today’s economy, startup companies are very important actors. Startups contribute dramatically in terms of
economic value (Stangler, 2019), technology innovation (Choi et al., 2020) and job creation (Calvino et al.,
2016).
Therefore, taking into consideration the spread and the importance of the economy for startups, it is important to
have correct methods to measure their value.
Because of the particular features of early-stage companies, it is not easy to find an adequate method to assess
their value. Startup valuation is often said to be more art than science (Köhn, 2018). Traditional valuation
methods (cost approach, income approach and market approach) are unsuitable for startups. Therefore, over time,
the academic literature and experienced investors created alternative and innovative valuation models for these
kinds of companies.
With this conceptual paper, we provided a systematic literature review about the main innovative methods,
outlining the advantages and limits of each. In particular, we analysed the real option method, the venture capital
method, the first Chicago method, the modified DCF method and methods developed directly by experienced
investors or practitioners, such as the rule of thirds, the replacement method, the value-based balance sheet, the
Berkus method, the scorecard method, the risk factor summation method and the automatic web valuator created
to assess startup value.
The results showed that there is currently no ―perfect‖ method to assess startup value. Each analysed model has
significant limits, and the possibilities for improvements are many. We are witnessing a gradual withdrawal from
more arbitrary valuation models, and consciousness is growing that to better assess startup value, it is necessary
to consider three aspects: attention to future forecasts instead of past data, using probability to consider different
scenarios, an understanding and paying attention to the specific business model of a startup rather than data on
comparable companies in the market. Today, none of the discussed methods integrates these three features
harmoniously.
In the light of this evidence, we expect that in the near future, the academic literature will develop new valuation
methods (or will perfect existing ones) that should consider the three characteristics mentioned previously. In
this way, it would be possible to create a more suitable method for assessing startup value, a method to reduce
uncertainty and that better represents startup value, making startup valuation more reliable.
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