TRADITIONAL AND NEW METHODS TO VALUE HI-TECH AND DOTCOM FIRMS
(forthcoming in Reuters Special Report on Hi-Tech/Dot.com Valuation)
The logic behind value
On a global scale, the onset of e-commerce led to the assumption that the rules of
valuation had been re-written. Following developments in the Internet, the emergence of
the new e-conomy set about transforming the market forever. This, in turn, led to
greater financing opportunities and brought about the formation and a new era of
venture capitalists and incubators. The market went through a phase much likened to a
“gold rush”, but by mid 2000 investors realised the need to be discerning and slowed
down on their investments.
What has emerged from the first half of 2000, is that in the new e-conomy, the old
financial logic still applies. This is an important implication for the dot.com world.
Tangible assets are not required, and this has led to the conclusion that these
companies could potentially become extremely valuable. Many dot.coms have assumed
that it will be possible to earn the same margins as traditional companies, but this is
potentially not the case. In the bricks and mortar sector, consumers’ loyalty to existing
brands and products can be assessed by virtue of experience. For example, it is
possible to assume that the majority of consumers will shop at the same supermarket
each week. They will buy their newspaper from the same place and visit the same
shops each weekend. The concept of online shopping disrupts this routine. Consumers
have now been given the freedom and ability to shop around for products. Sites such as
Shopgenie.co.uk exist to enable consumers to find the best deal on a product from a
number of shops. The new invasion of the online shop may point to an end of customer
loyalty and the beginning of aggressive competition amongst dot.coms, resulting in thin
margins.
In a June IIR conference, “Raising Capital for Dot.com Ventures”, Chris Higson from
London Business School pointed out that “Return on capital is constantly driven down to
the cost of capital.” And that the fundamental valuation relationships relating expected
returns, profits, and sales, where expected return on capital is equal to the operating
margin times asset turnover, holds in any economy, old or new

Methods of ValuationChris Higson added that the key factors to be considered when
valuing a dot.com are:
Market:

Although unknown, a large potential market exists. There will be
aggressive competition and only strong and well-structured
businesses will survive.

Barriers to entry:

At the beginning of a dot.coms lifecycle, substantial investment
must be placed into such areas as technology and branding which
will serve to provide strong barriers to entry.

He suggested that a new business must ask the following questions to determine their
value:
Question

Considerations

Why do we have a competitive advantage?

Technology, market and margin defence,
competent and specialised management
team.

From where will our money originate?

Market size, market share and margin.

What will be our future cash flows?

Revenues, costs and assets

Will all of these factors result in an ability to

The underpinning of a dot.com company

earn a return on invested capital that is

analysis. Considered more important than

greater than the cost of capital?

in the old economy.

Source: Chris Higson, London Business School

However, effective valuations of dot.coms can be problematic due to such
characteristics as short trading histories and little, if any profits. Future forecasts also
cause problems. It is difficult to determine the market share, for the first year, let alone
in 10 years time. The Internet is a relatively unknown quantity, and so far, we have yet
to see its full potential. The only market on which we have to base assumptions is from
the U.S. and this is still in its infancy. Such predictions as size, profitability and market
characteristics can only be of a speculative nature.

Traditional methods such as NPV valuations, and multiples of profits, sales or assets are
frequently used. Whichever technique is deployed, essentially a focus is maintained on
forecasting the sustainable stream of net cash flows that the company will be able to
generate within a specified time period. For the initial years of a dot.com life, as for any
start-up, these will generally be negative.
It is therefore surprising that we have seen sky-high dot.com valuations in the first half of
2000. Since the occurrence of the stock market “meltdown” when technology stock
plummeted, we have seen vast discrepancies in dot.com valuations. Giovanni Beliossi,
Senior Quantitative Analyst / Head of European R&D with First Quadrant Ltd., an
investment management company, explains.
“There is a "rational" explanation for at least some of the excess value of a dot.com over
its current, very limited ability to generate cash payoffs from its operations. The market
is, to some extent, attributing a value on the key people's ability to manage a firm's key
asset: its portfolio of opportunities, created by the firm's business idea, vision,
technological advance, or early market lead, as the market changes”.
This is where traditional valuation techniques fail to deliver. They are unable to value
opportunities and do not account for unexpected changes in a business cycle, for
example, market volatility or unpopularity of a product.
Beliossi has cited two examples where traditional techniques have been adapted to
value a dot.com. He stresses that these techniques have, “so far failed spectacularly to
capture the value of flexibility”.
Examples of traditional valuation technique adaptations
1

The most popular adaptation suggests forecasting the likely size
of a yet non-existent market for the products to be sold, followed
by the likely market share of the company. The technique
disregards the fluctuating economic situation that we have today,
and takes these factors as immutable, projecting the values
indefinitely into the future.

2

This calculates the future ability of the dot.com to generate

positive cashflows as multiples of its short-term achievable
revenues. No provision is made for the fact that revenues can
disappear, or might have to be sustained by low margins or higher
costs, depending on changing market conditions.
Source: Giovanni Beliossi, Senior Quantitative Analyst / Head of European R&D, First Quadrant Ltd.

In the case of stock market valuation…
Fund managers are divided about the most reliable method. Here are a few suggested
methods::
Price Earnings Growth (PEG) Ratio
One of the more popular methods, particularly in the U.S., this seeks to determine a
value by the division of the PEG by a forecast rate of earnings growth.
Discounted Cash Flow (DCF) Analysis
The traditional DCF analysis seems ill-equipped to deal with dotcom valuations. However
some propose adaptations in various forms. One is to initially forecasts the future
performance, then working backwards to ensure that it captures the worth of initially
loss-making but ultimately value-creating companies. To assess the company’s current
value, they apply traditional economic measures.
Real Option Valuation
An alternative way to value a dot.com company is by using option-pricing theories that
account for the value of opportunity. Dot.com IPOs are very difficult to value and one
theory which assists in this respect is the Real Option Theory. The theory originates
from the Nobel Prize-winning work on financial option valuation by Fischer Black and
Myron Scholes in the mid-70s. Developments of their formula allow to value not only
both financial, but also “real” assets. The Real Option Group was founded in the mid 90s
to apply financial option theory to value “real” assets like power plants, pharmaceutical
R&D projects, and a firm’s line of business, and is now the leading organisation to
develop research and practical applications in this area of analysis. Described by the
Group as a “new, break-through valuation approach of real options”, Real Options

Valuation, as this technique is known, has attracted much media and corporate
attention. The Group was originally formed by leading academics many of whom
invented and first applied this technique in the early 80s and 90s and, in addition, now
has a management structure and a Corporate Advisory Board consisting of experienced
executives from a number of leading corporations in the global arena.
During his talk at the IIR conference, Beliossi, who is also a non-executive Director of
the Real Options Group, provided a comparison with a financial option that would give
you the right to buy at a pre-determined price:
What is a Real Option?
Analogy with a financial option
FINANCIAL OPTION

REAL OPTION
You can obtain:

Underlying asset

Products
By paying:

Strike Price

Production Cost
Within the:

Time to Maturity

Economic Life of the Project

Source: Giovanni Beliossi

Real Option Theory provides a tool to value fundamental aspects of a dotcom’s
structure and operations, which can be broadly defined as “managerial flexibility” but in
more detail include:


The management’s ability to weather and exploit Unexpected uncertainty



Familiar valuation multiples in a different context



An explicit recognition that, unlike established operations of bricks and mortar firms,
growth options can be abandoned at limited costs if results falls short of expectations
along the way, therefore limiting the firm’s downside risk

Real Options Valuation provides information that can be used in a variety of
circumstances in a dotcom’s life cycle, to determine:


A firm valuation, by discovering whether the value of flexibility has been
incorporated into take-over target price.



Optional features of growth in stocks, by identifying discrepancies between the
optional growth of a stock and its growth potential as evaluated by the market.

The theory is being more and more frequently applied to the valuation of dot.coms.
Whilst the theory doesn’t claim to offer a fail-safe solution, it offers an optimum solution
by which the ability of management to adapt to a fast-changing market environment can
be valued. Beliossi believes that this “is usually the most important asset in a dot.com
balance sheet”.
In the case of merger or acquisition…
Andre Brown, CEO of the E-Commerce Division at Dialog Corporation offers some
general guidelines to informally value a company that is being considered for acquisition:
“The Reality Model”
1) Buy yourself time to market.
2) Determine the value of the customer base that you are buying.
3) In the case of a technology company, evaluate the cost of developing their product or
licensing it.
4) Determine how much investment will be required post-acquisition.
5) Determine the value-add in 2-5 years time.
BACK TO REALITY
The slump in dot.com share prices in the first half of 2000 led some to believe that the ecommerce era had disintegrated. In actual fact, a market correction has occurred,
whereby valuations of dot.coms have begun to take a more realistic stance.
In the lead-up to this, the period of March and April saw the midst of the dot.com
confusion. In the U.K., Lastminute.com, one of the most highest profile dot.coms,
exemplifies the drastic effects of the volatile market at the time. Floated in March 2000,

the company received 189,000 applications for shares, despite the fact that just 48 hours
before the flotation, the offer price was increased from 210p to 380p per share. As a
result, applications were drastically reduced, leaving each investor with a total of just 35
shares costing £133 at the issue price. By the end of March, shareholders were looking
at a loss of £16.28 each on their investment and that was before trading costs. By the
following week in April, this had tumbled further, resulting in each investor holding 35
shares worth £70.
The slump in the stock market had wide reaching effects, and was experienced not only
in the U.K., but also on a global scale. During May 2000, the Nikkei 225 Average in
Japan fell victim to the sell-off of U.S. dot.coms. Tokyo shares dropped to their lowest
intraday level in 11 months. Despite the hype, it was not just dot.com shares that were
affected, but also telecoms and blue chips.
Elaborate attempts to justify falls in stock prices were made, with numerous reasons
given for the cause. Most was blamed on investor mood, but this was not the only
reason. Factors such as floats, secondaries, short squeezes and lock-ups offered
simpler explanations.
June 2000 saw the downfall of Amazon.com, the U.S. e-tailer. Widely respected and
considered to be one of the most successful and biggest e-commerce companies in the
world, shares in Amazon dropped immediately after a report issued by Lehman Brothers
that suggested that the company would run out of money within a year. The already
depressed share price was reduced by 20% overnight, which led to the decrease of
shares in many other B2C listed firms. Dot.coms were forced to reappraise their
business models now that the rules had changed. The July 1st issue of The Economist
wrote on the subject “Profits, not potential are king”.
For other dot.coms, to see the downfall of their role model was devastating. Amazon is
the leading e-tailer in every country in which it has launched. It’s innovations and
business model are legendary. In every dot.com conference or seminar, Amazon was
used as the perfect model on which to base a dot.com business. This led people to ask
that if the mighty Amazon can fall, then who can succeed?

Beliossi believes that “the correction brings (market valuations and economic
fundamentals) closer together across the economy”. He suggests that if sensible
valuation techniques are applied to the sector, then a further rally of dot.com stocks will
be improbable. However, this sentiment is dependent upon whether the market will
follow a reasonable path or return to past trends. He forecasts that this will not stand in
the way of the appreciation in values of dot.coms in the event of a reasonable indication
of short-term business-cash viability and long-term sustainable advantage.
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 Return

 Risk

Can it be used to manage portfolio:

Can it be applied to stock valuation
problems

Does it appear to be a significant
advance over existing methods?

ROV: What Matters for
Investment Professionals
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The Perpetrators: Utilities, Pharma, Oil
and Gas, Telecoms, Internet, top 5
consultancies, investment banks…..and
academics

The Discoverers: M. Brennan, R. Mc
Donald, E. Schwartz, L. Trigeorgis

The Visionary: S. Myers, Emeritus
Professor, MIT

Real Options: from the
trees, down to The Street
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Real Option
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Economic life of
the project
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Time to maturity



Production Cost
Within
Within the:
the:


Strike Price

You
You can
can obtain:
obtain:
Underlying asset  Products
By
By paying:
paying:

Financial Option







What is a Real Option?
Analogy with a financial option
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Pharmaceutical R&D: launch of
generations/families of products

Power Stations: Power on/off to
exploit electricity/gas shortages

Projects: firms can delay them to
collect information on critical
variables

Why are certain assets Real
Options?
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Merton, Nobel Lecture, Stockholm 199

future is uncertain and in an uncertain
environment, having flexibility to decide what to do
after some of that uncertainty is resolved definitely
has value. Option-pricing theory provides the mean
for assessing that value.”

“The

An Informed Opinion
on Future Growth and
Options
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Finding valuable flexibility where you least
expect it

M&A Valuation of an Established
Firm
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Unexplored field

Undeveloped field

Developed
non-producing field
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Producing field

Convenience yield

Market price of oil

Real Options…in the Old Economy?
The Balance Sheet Structure of an Oil
Firm
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UK
1.22
0.853
1.22

OPTION TO EXPLORE (per b.o.e.)
Exploration Option Value (£)
Strike Price (exploration costs in £)
Threshold Value for Profitable Exploration (£)
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UK
2.23
3.88
4.03

OPTION TO DEVELOP (gets 1 b.o.e. b.g.)
Development Option Value (£)
Strike Price (development costs in £)
Threshold Value for Profitable Development (£)

Exercise Conditions and Real
Option Values
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Indonesia
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0.81
0.569

Indonesia
1.39
3.3
3.43
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UK
2.23
3.88
4.03

OPTION TO DEVELOP (gets 1 b.o.e. b.g.)
Development Option Value (£)
Strike Price (development costs in £)
Threshold Value for Profitable Development (£)

Exercise Conditions and Real
Option Values
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Indonesia
0.475
0.81
0.569

Indonesia
1.39
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2,780.61

211.71
1,878.79

Total value of proven and
probable reserves:

1,605.49
(338.92)
1,266.57
750

168.88
161.65

1,084.79
(229)
855.79
750

114.11
109.22

Value of ordinary shares:
Total ord. shares (million)
(allotted and fully paid)
Value of Lasmo (p/share)
and (c/share)
vs. average mkt price:
(London SE, 1-31/12/93)
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Note: dollar values are converted into pound sterlings at the Dec 31, 1993
exchange rate of 1.48 $/£

Value of equity:
Preferred shares:

(1,175.12)

257.58
53.43
2.32

(794)

Net debt :
(Total debt - cash assets)

Total asset values:

313.32

174.04
36.10
1.57

Value of proven and
probable reserves:
UK (North Sea)
Indonesia
Others

734.02

495.96

Total value of undeveloped
reserves:

477.60
51.89
204.52

1,733.26

322.71
35.06
138.19

1,171

$million

Value of undeveloped reserves:
UK (North Sea)
Indonesia
Others

Value of producing reserves
as of 31 December 1993

£million

Value of Lasmo Assets at 31 December 1993
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Discrepancies across these values
indicates unrealised value potential
BUT
ROV assumptions on management
quality often unrealistic

valuation
 traditional/multiples-based valuation

 market
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Real Options value of existing assets can
be compared with

M&A and Real Options:
Opportunities and Limits
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Telling “good” from “bad” volatility

A different way to look at high
growth stocks
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How well do they work?

We use proxies:
Sales multiples
Traffic measures
Loyalty measures



We must guess the nature and size of
a market that does not yet exist

Internet Valuation:
The Simple Key Question
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Not Capitalised

Source:
Source: Demers
Demers and
and Lev
Lev (2000)
(2000)

Capitalised

Significant
 Significant
R&D
R&D and
and Marketing
Marketing expenses
expenses

Significant
 Significant
“Stickiness”
“Stickiness” -“Loyalty”
-“Loyalty” (time
(time spent)
spent)

Bubble period
 Post Bubble
“Reach”
“Reach” (no.
(no. of
of visits)
visits)

B2C Firms Prices
And Valuation Metrics

still based on highly
uncertain assumptions

Valuation
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Volatility still by and large
unexplained



Cash burn rates/ short-term cash
generation are reflected in prices post
April 2000



“Traffic” variables still explain
valuation of B2C businesses

Internet Valuation:
Empirical Evidence
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Existing cash flow generating assets are
valued by traditional discounting
Future growth rates are also factored in as
cash flows

P=

EPSi,t

What’s wrong with growth multiples?
A traditional valuation formula
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good or bad
good

indifferent
bad
indifferent
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Volatility of
Returns
Firm Specific
Uncertainty
Market
Uncertainty
Skewness of
stock returns

PVGO is a
portfolio of
options
good

PVGO is a
stream of cash
flows
bad

Choice, and its impact
on firm growth rates
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Normal distribution
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return

-.81 -.69 -.56 -.44 -.31 -.19 -.06 .06

Extreme
values

Skewed distribution,
due to asymmetric
payoff of growth
options

Optional Payoffs and Skewed Returns
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Volatility on monthly basis ( σ2)

0.50%

Prop. of growth option value
PVGO/P

Electric Power
(Income Industry)

(Growth Industry)

Pharmaceuticals

Are investors pricing flexibility in
a stock’s price?
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all, or most, of potential growth be
translated into actual growth?
 How much growth can be actually
delivered?

 Can

Potential Limitations:

the growth option portfolio been
properly valued by the market?
 What is the skewness of returns telling
us about the firm’s growth options?

 Has

Portfolio selection

21

Potential Uses of this Information
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the firm’s assets into
analogues of existing Internet
“businesses”
 Price the bundle “by analogy” through
traded Internet stock and options

 Unbundle

New Insights for Traded Dotcoms

the firm’s operating/strategic
choices
 Factor in value of flexibility with Real
Options valuation model

 Model

The standard approach

Dotcom Valuation of Internet
Firms
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DECISION (Expected plan)
REAL OPTION (Gate to
UNCERTAINTY
UNCERTAINTY
deviate)

2
7
1999…………………………………………………..2004

Goes
public

E-market
revenues
uncertainty

Real Options Based
IPO Valuation:
An Example
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Table 2 - Data for calculating the present value of cash flow
Opportunity cost of capital
13.30%
Risk-free rate
0.46%
Number of oustanding shares (mil)
15.60
Cash Flow/Revenues
50%
Growth rate of Voice market
10%

Table 1 - Revenues and Cash flow of Fixed line voice
Cash
Revenues Flow
1999
16.5
8.3
2000
34.6
17.3
2001
54.5
27.3
2002
76.4
38.2
2003
80.0
40.0
Terminal (salvage) value
1212.1

Input Data - DCF (Fixed Voice)

24

FIRST
QUADRANT

Northfield 13th Annual Research Conference

Table 3 - Input for E-commerce (Italy) option
1999 E-commerce market value
1200 (Euro/mil)
Market average growth rate
83.6%
Market volatility
38.9%
Tiscali % market share
20%
E-commerce fees
3%
Taxation
30%
EBIT/Revenues
65%
Advert. Revenues/ E-comm. reven.
40%
Capital investment
160 (Euro/mil)
Time to maturity
5 (years)

Input Data – Enter E-commerce
(Italy)
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Table 4 - Input for option to expand in Europe
1999 E-commerce market value
1200 (Euro/mil)
Market average growth rate
83.6%
Market volatility
38.9%
Tiscali % market share
8%
E-commerce fees
3%
Taxation
30%
EBIT/Revenues
60%
Advert. Revenues/ E-comm. reven.
15%
Capital investment
120 (Euro/mil)
Time to maturity
5 (years)

Input Data – Expand in Europe
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Table 5 - Input for the option to invest in UMTS
2000 UMTS Italian market value
800
Market average growth rate
30.0%
Market volatility
18.0%
Tiscali % market share
20%
Taxation
30%
EBIT/Revenues
55%
Capital investment
100
Time to maturity
5
Number of new countries
3

Input Data – Investing in UMTS
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(Base Case)

(Italy)

(Europe)

Fixed voice E-commerce E-commerce

56
103
150
97
406
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0

300
250
200
150
100
50

400
350

450

Fixed Voice (Base Case DCF)
Option to enter E-commerce (Italy)
Option to expand in Europe (incr.)
Option to integrate with UMTS
Target Price

Real Options Based IPO
Valuation: Results

UMTS
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Over 85% of target price due to
option value
Value of company mainly due to
creative management’s strategic plans
and managing portfolio of real
options
Relevant value still hidden as new
options can appear and be optimally
exercised

The Value of Option-Based Analysis
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Results: A Comparison

Tiscali Stock Price Since IPO
(IPO Price = 46 Euro on 26/11/1999)

6-Jan-00
13-Jan-00
20-Jan-00
27-Jan-00
3-Feb-00
10-Feb-00
17-Feb-00
24-Feb-00
2-Mar-00
9-Mar-00
16-Mar-00
23-Mar-00
30-Mar-00
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9-May-00
16-May-00
23-May-00
30-May-00
6-Jun-00
13-Jun-00
20-Jun-00
27-Jun-00
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New Insights
 Allow “arbitrage” pricing/risk management of
part of an Internet firm’s business
 Relationships on which “hedges” are built
inherently unstable

Standard ROV approach to Dotcom valuation:
 Will reward alternatives which build in
flexibility
 Will reward innovative and highly responsive
management style
 But: will not tell you what the future cash
flows will be

Opportunities and Pitfalls
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Valuation Principles apply across the Economy
 More valuable where the Value of
Flexibility is higher
 Can help in pricing “opportunity portfolios”
ie. Dot-Coms

Don’t need to Kill DCF or Multiples to apply
Real Options:
 Value of Flexibility Management
 Quantifying Upside Potential of Risk

Real Options Valuation:
A good football ball, rather than a crystal ball

Conclusions

