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Abstract
The pharmaceutical industry discovers, develops, produces, and markets drugs or pharmaceutical
drugs for use as medications to be administered (or self-administered) to patients, with the aim
to cure them, vaccinate them, or alleviate the symptoms. Pharmaceutical companies may deal
in generic or brand medications and medical devices. They are subject to a variety of laws and
regulations that govern the patenting, testing, safety, efficacy and marketing of drugs.
In the pharmaceutical industry, the patent protection of drugs and medicines is accorded a particular
importance, because drugs and medicines can easily be copied or imitated (by analyzing a
pharmaceutical substance) and because of the significant research and development spending and the
high risks associated with the development of a new drug. The healthcare industry is also very sensitive
and hyper-regulated.
The analysis of the business model is a pre-requisite for its appraisal. The evaluation depends on the
prioritizing identification of the crucial value drivers.
Keywords: BioTech; MedTech; Startups; real options; Know-how; Discounted Cash Flows.
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1. Introduction
The pharmaceutical industry discovers, develops, produces, and markets drugs or pharmaceutical
drugs for use as medications to be administered (or self-administered) to patients, with the aim
to cure them, vaccinate them, or alleviate the symptoms. Pharmaceutical companies may deal
in generic or brand medications and medical devices. They are subject to a variety of laws and
regulations that govern the patenting, testing, safety, efficacy and marketing of drugs.
In the pharmaceutical industry, the patent protection of drugs and medicines is accorded a particular
importance, because drugs and medicines can easily be copied or imitated (by analyzing a
pharmaceutical substance) and because of the significant research and development spending and the
high risks associated with the development of a new drug. The healthcare industry is also very sensitive
and hyper-regulated.
Drug discovery and development are very expensive; of all compounds investigated for use in humans
only a small fraction are eventually approved in most nations by government-appointed medical
institutions or boards, who have to approve new drugs before they can be marketed in those countries.
A typical flow chart of the drug discovery and patenting process is illustrated in Figure 1.
Figure 1 – Drug discovery and patenting process1
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2. The Market
A short description of the market is taken from Statista database.
Figure 2 – Global Top 10 Companies Based on Biotech Prescription

3

Figure 3 – Average Cost to Bring a Pharma Asset to Market
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Figure 4 – Projected Return of Bio Pharma R&D Investments

Figure 5 – Bio Pharma Medicines in Development
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3. Business Models
According to https://studiousguy.com/pharmaceutical-companies-business-model/:
A Pharmaceutical or drug company is a part of the healthcare sector and involved in a commercial
licensed business of research & development, manufacturing, marketing, and distributing drugs and
medications. Different laws and regulations are imposed on the pharmaceutical companies related to
patent, drug testing and marketing, drug safety, pricing, and quality of drugs, etc.
The pharmaceutical industry includes both private and public pharmaceutical companies that play an
important role in vaccine and medication development for the purpose of preventing and reducing
diseases. Enhancing quality of life by making a significant contribution in innovative research and
active engagement in technological advancements so that the complex healthcare demands of people
can be fulfilled; also comes under the portfolio of Pharmaceutical companies.
The main aim of the industry is to make sure the availability of drugs for maintaining health by
preventing and curing infectious diseases that affect a large population.
The pharmaceutical companies are further classified into subcategories based upon their functioning
i.e., biotechnology companies, drug manufacturing companies, and the wholesale & distribution
companies that are responsible for handling the produced products.
Figure 6 – Business Segments2
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4. The Accounting Background for Valuation
The evaluation is sensitive to forward-looking data that can be used to build up a sound business plan
with a time horizon coherent with the average life cycle of the products and services of the FoodTech.
A business plan is a formal accounting statement that numerically describes a set of business goals, the
reasons why they are believed attainable, and the strategic plan and managerial steps for reaching those
goals. Hypotheses and visionary ideas of game-changers must be transformed into numbers and need
to be backed by reasonable and verifiable assumptions about future events and milestones (Moro
Visconti, 2019).
The accounting background is composed of pro forma balance sheets (of some 3-5 years) and
perspective income statements. The matching of these two documents produces expected cash flow
statements. Economic and financial margins are the crucial accounting parameters for valuation that
are represented by the EBITDA, the EBIT, the operating and Net Cash Flows, and the Net Financial
Position, as it will be shown in the formulation of the appraisal approaches.
The appraisal methodology may conveniently start from a strategic interpretation of the business model
(that derives from accounting data) to extract the key evaluation parameters to insert in the model, as
shown in Figure 7.
Figure 7 – Evaluation Methodology
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Accounting
data

• Balance sheet
• Income statement
• Cash Flow statement
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An analysis of the business model may conveniently consider:
1. The revenue model;
2. The strategic goals;
3. The growth drivers;
4. The expected investments;
5. The market trends.
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Figure 8 – Business model and Value Drivers
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5. Valuation Methods
The evaluation criteria typically follow the (actual and prospective) business model of the target
company3.
Figure 9 - Business Model and Valuation Approach of Pharma Patents
Business model
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Traditional
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See also https://www.drugpatentwatch.com/blog/valuation-of-pharma-companies-5-key-considerations/.
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A comparison of the primary evaluation criteria in traditional firms versus high-tech firms (startups) is
reported in Table 1.
Table 1 – Comparison of the main evaluation approaches of traditional firms, technological startups,
and banks
Traditional Firm

Technological Startup
(IPEV, 2018)
Venture Capital method
Binomial trees

Balance-sheet based (Fernandez, 2001)
Income
Mixed capital-income
Financial approach (Discounted Cash Flows)
Market multiples (comparable firms)

In this case, the value may be inferred even with differential income methodologies, traditionally used
in the evaluation of intangible assets (within the income approaches).
According to the International Valuation Standard IVS 210, § 80:
80. Premium Profit Method or With-and-Without Method
80.1 The premium profit method, sometimes referred to as the with-and-without method, indicates the
value of an intangible asset by comparing two scenarios: one in which the business uses the subject
intangible asset and one in which the business does not use the subject intangible asset (but all other
factors are kept constant). (…)
80.2 The comparison of the two scenarios can be done in two ways:
a) calculating the value of the business under each scenario with the difference in the business values
being the value of the subject intangible asset, and
b) calculating for each future period the difference between the profits in the two scenarios. The present
value of those amounts is then used to reach the value of the subject intangible asset.
Among the main evaluation methodologies of FoodTech companies, the following are the most
relevant:
1. Financial approach (Discounted Cash Flows – DCF);
2. Market comparables.
5.1. The Financial approach
The financial approach is based on the principle that the market value of the company is equal to the
discounted value of the cash flows that the company can generate (“cash is king”). The determination
of the cash flows is of primary importance in the application of the approach, as is the consistency of
the discount rates adopted.
The doctrine (especially the Anglo-Saxon one) believes that the financial approach is the "ideal"
solution for estimating the market value for limited periods. It is not possible to make reliable estimates
of cash flows for longer periods. “The conceptually correct methods are those based on cash flow
discounting. I briefly comment on other methods since - even though they are conceptually incorrect they continue to be used frequently” (Fernandez, 2001).
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This approach is of practical importance if the individual investor or company with high cash flows
(leasing companies, retail trade, public and motorway services, financial trading, project financing
SPVs, etc.) are valued.
Financial evaluation can be particularly appropriate when the company's ability to generate cash flow
for investors is significantly different from its ability to generate income, and forecasts can be
formulated with a sufficient degree of credibility and are demonstrable.
There are two complementary criteria for determining the cash flows:
a.1. The cash flow available to the company (Free cash flow to the firm)
This configuration of expected flows is the one most used in the practice of company valuations, given
its greater simplicity of application compared to the methodology based on flows to partners. It is a
measure of cash flows independent of the financial structure of the company (unlevered cash flows)
that is particularly suitable to evaluate companies with high levels of indebtedness, or that do not have
a debt plan. In these cases, the calculation of the cash flow available to shareholders is more difficult
because of the volatility resulting from the forecast of how to repay debts.
This methodology is based on the operating flows generated by the typical management of the
company, based on the operating income available for the remuneration of own and third-party means
net of the relative tax effect. Unlevered cash flows are determined by using operating income before
taxes and financial charges.
Net operating income
- taxes on operating income
+ amortization/depreciation and provisions (non-monetary operating costs)
+ technical divestments (-investments)
+ divestments (-investments) in other assets
+ decrease (-increase) in operating net working capital
= Cash flow available to shareholders and lenders (operating cash flow)
The cash flow available to the company is, therefore, determined as the cash flow available to
shareholders, plus financial charges after tax, plus loan repayments and equity repayments, minus new
borrowings and flows arising from equity increases.
The difference between the two approaches is, therefore, given by the different meanings of cash flows
associated with debt and equity repayments.
Cash flows from operating activities are discounted to present value at the weighted average cost of
capital.
This configuration of flows offers an evaluation of the whole company, independently from its financial
structure. The value of the debt must be subtracted from the value of the company to rejoin the value
of the market value, obtained through the cash flows for the shareholders.
The relationship between the two concepts of cash flow is as follows:
cash flow available to the company = cash flow available to shareholders + financial charges (net of
taxes) + loan repayments - new loans [2]
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a.2.The (residual) cash flow available to shareholders
This configuration considers the only expected flow available for members' remuneration. It is a
measure of cash flow that considers the financial structure of the company (levered cash flow). It is the
cash flow that remains after the payment of interest and the repayment of equity shares and after the
coverage of equity expenditures necessary to maintain existing assets and to create the conditions for
business growth.
In M&A operations, the Free Cash Flow to the Firm (operating cash flow) is normally calculated to
estimate the Enterprise Value (comprehensive of debt). The residual Equity Value is then derived
subtracting the Net Financial Position.
The cash flow for the shareholders is determined, starting from the net profit:
Net profit (loss)
+ amortization/depreciation and provisions
+ divestments (- investments) in technical equipment
+ divestments (- investments) in other assets
+ decrease (- increase) in net operating working capital
+ increases (- decreases) in loans
+ equity increases (- decreases)
= Cash flows available to shareholders (Free cash flow to equity)
The discounting of the free cash flow for the shareholders takes place at a rate equal to the cost of the
shareholders' equity. This flow identifies the theoretical measure of the company's ability to distribute
dividends, even if it does not coincide with the dividend paid.
Cash flow estimates can be applied to any type of asset. The differential element is represented by their
duration. Many assets have a defined time horizon, while others assume a perpetual time horizon, such
as shares.
Cash flows (CF) can, therefore, be estimated using a normalized projection of cash flows that it uses,
alternatively:
•

unlimited capitalization:

W1= CF / i

[3]

•

limited capitalization:

W2 = CF a n¬i

[4]

where W1 and W2 represent the present value of future cash flows.
The discount rate to be applied to expected cash flows is determined as the sum of the cost of equity
and the cost of debt, appropriately weighted according to the leverage of the company (the ratio
between financial debt and equity). This produces the Weighted Average Cost of Capital (WACC):
=

1−

+

[5]

Where:
ki = cost of debt;
t = corporate tax rate;
D = market value of debt;
E = market value of equity;
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D+E = raised capital;
ke = cost of equity (to be estimated with the Capital Asset Pricing Model - CAPM or the Dividend
Discount Model).
The cost of debt capital is easy to determine, as it can be inferred from the financial statements of the
company. The cost of equity or share capital, which represents the minimum rate of return required by
investors for equity investments, is instead more complex and may use the CAPM or the Dividend
Discount Model (a method of valuing a company's stock price considering the sum of all its future
dividend payments, discounted back to their present value. It is used to value stocks based on the net
present value of future dividends).
The formula of the CAPM is the following:
=

+β

[

−

] [6]

Where:
β

= "#$"% "& " ( ) *+ ℎ" -**&."%ℎ /01 "& 1 *%
= 01 − + "" 2 " *+ " ( ) ". 4. , *+ 2 /*)4 " 6 7*8" )6") 9*)&
= 1")10 080 : *+ ℎ" -0)."%ℎ; 1 1 *% * ℎ" 62 " $ 0%"
= "#$"% "& " ( ) *+ ℎ" 9")%ℎ62
< *% 62 "

A central element is represented by the beta (b) of the FoodTech to be evaluated that consists of the
ratio between the covariance of the FoodTech security with its stock market, divided by the variance
of the market. Market betas, subdivided by industry, may be detected from the dataset of A. Damodaran
(see, for instance, http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/Betas.html).
Once the present value of the cash flows has been determined, the calculation of the market value W
of the company may correspond to:
(a) the unlevered cash flow approach:
>

?
= ∑ @A>>
+ BC − D
[7]
(b) the levered cash flow approach:

=∑

> E
FG

+ BC

[8]

where:
∑ -H ⁄
= present value of operating cash flows
∑ -J ⁄K = present value of net cash flows
VR = terminal (residual) value
D = initial net financial position (financial debt - liquidity)
The residual value is the result of discounting the value at the time n (before which the cash flows are
estimated analytically). It is often the greatest component of the global value W (above all in intangibleintensive companies) and tends to zero if the time horizon of the capitalization is infinite (VR / ∞ = 0).
The two variants (levered versus unlevered) give the same result if the value of the firm, determined
through the cash flows available to the lenders, is deducted from the value of the net financial debts.
Operating cash flows (unlevered) and net cash flows for shareholders (levered) are determined by
comparing the last two balance sheets (to dispose of changes in operating Net Working Capital, fixed
assets, financial liabilities, and shareholders' equity) with the income statement of the last year.

Electronic copy available at: https://ssrn.com/abstract=4132433

11

Roberto Moro Visconti – The Valuation of Pharma Patents

The accounting derivation of the cash flow and its link to the cost of capital (to get DCF – Discounted
Cash Flows) is illustrated in Table 2.
Table 2. - Cash flow statement and link with the cost of capital
Cash flow statement
EBIT
+ Depreciation and amortization
= EBITDA (A)
± ∆ Operating Net Working Capital
± ∆ fixed assets (CAPEX)
= Operating cash flow (unlevered cash flow to the firm)
(B)

To be discounted at the
Weighted average cost of
capital (WACC)

- Financial charges
± ∆net financial liabilities
± Extraordinary income and charges
- Taxes
± ∆Equity
= Net (free) cash flow to the shareholders (levered cash
flow) (C)

To be discounted at the
cost of equity (Ke)

Reconciliation statement:
Closing cash and cash equivalents
- Opening cash and cash equivalents
= Change in net cash flow = liquidity (D) = (C)
The net cash flow for the shareholders coincides with the free cash flow to equity and, therefore, with
the dividends that can be paid out, once it has been verified that enough internal liquidity resources
remain in the company. This feature, associated with the ability to raise equity from third parties and
shareholders, are such as to allow the company to find adequate financial coverage for the investments
deemed necessary to maintain the company's continuity and remain on the market in economic
conditions (minimum objectives). They should allow for the creation of incremental value in favor of
shareholders, who are the residual claimants (being, as subscribers of risky capital, the only
beneficiaries of the variable net returns, which, as such, are residual and subordinate to the fixed
remuneration of the other stakeholders).
The estimate of cash flows can be applied to any activity.
The differential element is service life. Many activities have a defined time horizon, while others
assume a perpetual time horizon, such as company shares.
The discounted cash flow (DCF) approach can be complemented with real options that incorporate
intangible-driven flexibility in the forecasts.
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DCF is ubiquitous in financial valuation and constitutes the cornerstone of contemporary valuation
theory (Singh, 2013). The robustness of the model, as well as its compatibility with the conventional
two-dimensional risk-return structure of investment appraisal, makes it suited to a multitude of
valuations. Accounting standards across the globe recognize the efficacy of this model and advocate
its use wherever practicable. FAS 141 and 142 of the United States and IAS 39 that relate to the
accounting of intangible assets, recommend the use of DCF methodology for attributing a value to such
assets.
Some caveats should be considered. According to OECD (2017):
• “Valuation techniques that estimate the discounted value of projected future cash flows
derived from the exploitation of the transferred intangible or intangibles can be particularly
useful when properly applied. There are many variations of these valuation techniques. In
general terms, such techniques measure the value of an intangible by the estimated value of
future cash flows it may generate over its expected remaining lifetime. The value can be
calculated by discounting the expected future cash flows to present value. Under this approach
valuation requires, among other things, defining realistic and reliable financial projections,
growth rates, discount rates, the useful life of intangibles, and the tax effects of the transaction.
Moreover, it entails consideration of terminal values when appropriate” (par. 6.157).
• “When applying valuation techniques, including valuation techniques based on projected cash
flows, it is important to recognize that the estimates of value based on such techniques can be
volatile. Small changes in one or another of the assumptions underlying the valuation
approach or in one or more of the valuation parameters can lead to large differences in the
intangible value the approach produces. A small percentage change in the discount rate, a
small percentage change in the growth rates assumed in producing financial projections, or a
small change in the assumptions regarding the useful life of the intangible can each have a
profound effect on the ultimate valuation. Moreover, this volatility is often compounded when
changes are made simultaneously to two or more valuation assumptions or parameters” (par.
6.158).
• “The reliability of a valuation of a transferred intangible using discounted cash flow valuation
techniques is dependent on the accuracy of the projections of future cash flows or income on
which the valuation is based” (par. 6.163).
• “The discount rate or rates used in converting a stream of projected cash flows into a present
value is a critical element of a valuation approach. The discount rate considers the time value
of money and the risk or uncertainty of the anticipated cash flows. As small variations in
selected discount rates can generate large variations in the calculated value of intangibles
using these techniques” (par. 6.170).
• “It should be recognized in determining and evaluating discount rates that in some instances,
particularly those associated with the valuation of intangibles still in development, intangibles
may be among the riskiest components” (par. 6.172).
5.2. Empirical approaches (Market multipliers)
The market value identifies:
(a) The value attributable to a share of the equity expressed at stock exchange prices;
(b) The price of the controlling interest or the entire share equity;
(c) The traded value for the controlling equity of comparable undertakings;
(d) The value derived from the stock exchange quotations of comparable undertakings.
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Sometimes comparable trades of companies belonging to the same product sector with similar
characteristics (in terms of cash flows, sales, costs, etc.) are used.
In practice, an examination of the prices used in negotiations with companies in the same sector leads
to quantifying average parameters:
•
•
•
•
•

Price / EBIT
Price / cash-flow
Price / book-value
Price / earnings
Price / dividend

These ratios seek to estimate the average rate to be applied to the company being assessed. However,
there may be distorting effects of prices based on special interest rates, in a historical context, on
difficulties of comparison, etc.
In financial market practice, the multiples methodology is frequently applied. Based on multiples, the
company's value is derived from the market price profit referring to comparable listed companies, such
as net profit, before tax or operating profit, cash flow, equity, or turnover.
The attractiveness of the multiples approach stems from its ease of use: multiples can be used to obtain
quick but dirty estimates of the company's value and are useful when there are many comparable
companies listed on the financial markets and the market sets correct prices for them on average.
Because of the simplicity of the calculation, these indicators are easily manipulated and susceptible to
misuse, especially if they refer to companies that are not entirely similar. Since there are no identical
companies in terms of entrepreneurial risk and growth rate, the assumption of multiples for the
processing of the valuation can be misleading, bringing to “fake multipliers”.
The use of multiples can be implemented through:
A. Use of fundamentals;
B. Use of comparable data:
B.1. Comparable companies;
B.2. Comparable transactions.
The first approach links multiples to the fundamentals of the company being assessed: profit growth
and cash flow, dividend distribution ratio, and risk. It is equivalent to the use of cash flow discounting
approaches.
Discount factors incorporate risk. According to OECD (2017):
• “When identifying risks in relation to an investment with specificity, it is important to
distinguish between the financial risks that are linked to the funding provided for the
investments and the operational risks that are linked to the operational activities for which the
funding is used, such as for example the development risk when the funding is used for
developing a new intangible” (par. 6.61).
• “Particular types of risk that may have importance in a functional analysis relating to
transactions involving intangibles include:
(i) risks related to development of intangibles, including the risk that costly research and
development or marketing activities will prove to be unsuccessful, and considering the
timing of the investment (for example, whether the investment is made at an early stage,
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mid-way through the development process, or at a late stage will impact the level of the
underlying investment risk);
(ii) the risk of product obsolescence, including the possibility that technological advances
of competitors will adversely affect the value of the intangibles;
(iii) infringement risk, including the risk that defense of intangible rights or defense against
other persons’ claims of infringement may prove to be time-consuming, costly and/or
unavailing;
(iv) product liability and similar risks related to products and services based on the
intangibles;
(v) exploitation risks, uncertainties in relation to the returns to be generated by the
intangible” (par. 6.65).
For the second approach, it is necessary to distinguish whether it is a valuation of comparable
companies or comparable transactions.
The comparability concerns different firms but is also related to their contents.
In the case of comparable companies, the approach estimates multiples by observing similar
companies. The problem is to determine what is meant by similar companies. In theory, the analyst
should check all the variables that influence the multiple.
In practice, companies should estimate the most likely price for a non-listed company, taking as a
reference some listed companies, operating in the same sector, and considered homogeneous. Two
companies can be defined as homogeneous when they present, for the same risk, similar characteristics,
and expectations.
The calculation is:
- A company whose price is known (P1),
- A variable closely related to its value (X1)
the ratio (P1)/(X1) is assumed to apply to the company to be valued, for which the size of the reference
variable (X2) is known.
Therefore:
(P1)/(X1) = (P2)/(X2)

[9]

so that the desired value P2 will be:
P2 = X2 [ (P1)/(X1)]

[10]

According to widespread estimates, the main factors in establishing whether a company is comparable
are:
• Size;
• Belonging to the same sector (see for instance the Statistical Classification of Economic Activities in
the European Community, commonly referred to as NACE);
• Financial risks (leverage);
• Historical trends and prospects for the development of results and markets;
• Geographical diversification;
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• Degree of reputation and credibility;
• Management skills;
• Ability to pay dividends.
Founded on comparable transactions, the basis of valuation is information about actual negotiations
(or mergers) of similar - i.e., comparable - companies.
The use of profitability parameters is usually considered to be the most representative of company
dynamics.
Comparables may be looked for consulting databases like Orbis (https://www.bvdinfo.com/en-gb/ourproducts/data/international/orbis).
Among the empirical criteria, the approach of the multiplier of the EBITDA (Earnings Before Interest,
Taxes, Depreciation, and Amortization) is widely diffused. The net financial position must be added
algebraically to the EBITDA, to pass from the estimate of the enterprise value (total value of the
company) to that of the equity value (value of the net assets). The formulation is as follows:
W = average perspective EBITDA * Enterprise Value / sector EBITDA =
Enterprise Value of the company

[11]

And then:
Equity Value = Enterprise Value ± Net Financial Position

[12]

The DCF approach can be linked to the market approach since they both share as a starting parameter
the EBITDA.
6. Patent Valuation
Patents are the result of risky and costly R&D, and the developer will try to recover its costs (and earn a return)
through the sale of products covered by the patent, licensing others to use the invention (often a product or
process), or through its outright sale.
Patents are registered for protection and typically valued for litigation or licensing purposes.
They can create scalable value, levered by debt and serviced by intangible-driven incremental EBITDA and cash
flows. Intangibles like patents are a vital component of cash-generating value and goodwill as an excess return.
Operating leverage is enhanced by patent-driven scalability, with a positive impact on cash generation.
Bottlenecks that limit the potential of patents’ value are critically examined, with some tips for their
minimization.
A patent is a limited monopoly that is granted for 20 years in return for the disclosure of technical information
(Benty & Sherman, 2014, p. 375).
A patent is a set of exclusive rights granted by a sovereign state or intergovernmental organization to an
inventor or assignee for a limited period in exchange for detailed public disclosure of an invention. An invention
is a solution to a specific technological problem and is a product or a process (WIPO, 2008). The
word patent originates from the Latin patere, which means "to lay open" (i.e., to make available for public
inspection).
According to OECD (2017) "A patent is a legal instrument that grants an exclusive right to its owner to use a
given invention for a limited period within a specific geography. A patent may relate to a physical object or a
process. Patentable inventions are often developed through risky and costly research and development activities.
In some circumstances, however, small research and development expenditures can lead to highly valuable
patentable inventions. The developer of a patent may try to recover its development costs (and earn a return)
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through the sale of products covered by the patent, by licensing others to use the patented invention, or by an
outright sale of the patent. The exclusivity granted by a patent may, under some circumstances, allow the patent
owner to earn premium returns from the use of its invention. In other cases, a patented invention may provide
cost advantages to the owner that are not available to competitors. In still other situations, patents may not
provide a significant commercial advantage" (6.19).
The value of the intangibles is linked to their continuous upgrade through R&D: « In some industries, products
protected by intangibles can become obsolete or uncompetitive in a relatively short period of time in the absence
of continuing development and enhancement of the intangibles. As a result, having access to updates and
enhancements can be the difference between deriving a short-term advantage from the intangibles and deriving
a longer-term advantage » (OECD, 2017, par. 6.125).
7. License or sale?
Intangible transactions may temporary or permanently transfer the property or the right to use the patent, being
alternatively classified under a license or sale agreement. A patent can be used to protect or to earn licensing
revenues (Ignat, 2016).
The perimeter of a license is proportional to the value of the patent.
Even if many comparability problems are similar, some significant differences arise, and may be fiscally
significant:
•

•

•

•

(temporary) licenses are more common within the group, where information asymmetries are
minimized, and synergies shared, and on an international basis, to bypass geographical exclusivity
problems – and so making transfer price arm’s length comparisons applicable but more difficult to
estimate;
definitive sales may conversely occur even outside (international) groups, especially when a small and
independent company, who owns a promising patent, is aware of its intrinsic value, but lacks the
economic and financial soundness to properly exploit it, especially abroad;
licensing may typically be riskier than selling for the owner of the patent since in many cases the royalty
rate depends on unknown characteristics of the licensee (when the royalty is based on the licensee’s
output or sales, the rate may vary according to his or her turnover);
risk is asymmetrically transferred from the seller/licensor to the buyer/licensee, both in its dimension
and timing, with a not negligible impact on the tax base and its repartition in different fiscal years. Albeit
this parameter is difficult to estimate, it should be carefully investigated, together with its economic and
fiscal impact. Risk transmission is definitive in sales (unless there are earn-out or other conditional
clauses), being otherwise shared and diluted across time in license agreements.

A combination between licenses and sales is always possible, mainly when a license contract contains a put &
call option, according to which after a certain period and at a stated price, the patent may be purchased by the
licensee or sold by the licensor.
Legal ownership of the patent is not exclusively linked to its exploitation, not only because of possible licensing,
but also because of the versatility of the patent, which can be exploited with partnership agreements, risk sharing,
common investments, etc., within an articulated international value chain, where it may prove difficult to
estimate the value of each segment.
A license generally contains some or all the following financial provisions:
•
•
•
•

Upfront payments;
Ongoing pre-commercial payments;
Patent cost reimbursement;
Milestone payments;
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•
•
•
•
•

Annual minimum royalties;
Research support;
Sublicense income sharing;
Manufacturing;
Earned royalties or sales/profit sharing.

Most licenses include some form of upfront payment, variously called a license issue fee, a technology transfer
fee, technology access fee (…).
The upfront payment reflects the value of the technology at the time is being transferred. For an embryonic
academic technology that lacks both market and technology validation, this initial value will be relatively low,
and so will be the upfront fee.
For the academic institutions, a vital element of the upfront value of the technology is the investment in legal
fees that they have put into turning scientific data and publications into an intellectual property portfolio that
can be licensed to a corporate partner. Academic institutions usually insist on recouping that investment upfront,
in part so they can redeploy the funds into new inventions.
Newly formed start-ups are usually illiquid. A wise licensor will typically not seek to suck much of that
expensive cash out of the company in upfront payments but will want to see those funds go into developing the
technology. Instead, the licensor will generally agree to be compensated in shares of the licensee, purchased at
nominal par value, and characterized by upside potential.
When a large company licenses technology from a smaller, early-stage company, the agreement normally
includes the purchase of equity in the smaller company by the large one.
From the licensor’s perspective, the validation of their technology (demonstrated by the license fees) means that
the company has reached a significant value-added milestone.
Most licenses include several “pre-commercial” payments, made while the technology is still under development
and before it is generating product revenues for the licensee.
Milestone payments reflect the increase in the value of the technology to the licensee as the licensee makes
progress in developing the technology.
Developmental milestone payments are particularly common with life sciences inventions.
Annual minimum royalties (“AMR”) refer to the payments that are made in advance, at the start of the license
year. AMR typically start low and escalate over time.
An AMR serves as a due diligence mechanism. If the licensee has lost interest in the technology, either because
it does not work or because the is no market interest, then the licensee will terminate the license and return the
technology to the licensor rather than make an AMR payment.
When technology is transferred at an early stage, the licensee frequently needs the licensor to help with the
development of the technology. They can then share revenues implementing value co-creating strategies.
Exclusive licenses always give the licensee the right to sublicense the technology to third parties. Non-exclusive
licenses generally do not include such a right because the licensor can still grant additional licenses to any
interested third parties.
A “pass-through” is frequently found in licenses where the licensee is a large company. In such licenses, the
payment obligations accepted by the licensee are equally binding on any sublicenses.
License agreements frequently include provisions for the licensor to manufacture products for the licensee. This
is particularly likely in the preliminary stages of the license when the bulk of the know-how and capabilities
reside with the licensor and the licensee is still starting to ramp up their skills, but it may well extend on an ongoing basis to provide for the licensor to manufacture product for commercial sale by the licensee.
Royalties on sales, named to as “running royalties” and “earned royalties”, are payments made by the licensee
once the licenses products have reached the marketplace. The licensor generally receives a percentage of the
licensee’s sales of the licensed products, usually quarterly in arrears. Such post-commercialization payments
typically provide the most significant economic return to the licensor from the license if the product is successful.
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The royalty base is the measurement, normally in terms of “Net Sales”, of the licensee’s sales of the licensed
product on which the royalties will be paid.
There are two ways royalties are calculated:
1. A royalty fee based on the money value of the product’s sales; or
2. A royalty fee based on the units of product sold.
A royalty based on sales is expressed as a percentage of the monetary value of product sales.
Usually, the royalty rate should be higher at higher levels of sales, rather than decreasing as sales increase. The
current year’s Annual Minimum Royalties will clearly be creditable against the earned royalties due.
In some cases, the parties may agree to split the profits from the sale of licensed products rather than provide a
royalty. Profit splits are often encountered in-licenses by biotechnology companies of late-stage products to
pharmaceutical companies.
Profit-sharing license agreements require a considerably more detailed set of financial provisions to identify
which costs are allowable so that the licensors will be able to audit the payments they eventually receive. Profitsharing arrangements work best if the licensee sells a relatively small number of products, so that cost allocations
are clear and transparent. This is one reason why they work well in the pharmaceutical industry.
Patents are usually the result of risky and costly research and development and the developer will try to recover
its costs (and earn a return) through the sale of products covered by the patent, licensing others to use the
invention (often a product or process), or through the outright sale of the patent.

The very fact that costs are incurred mainly before patentability for inventions may have important
transactional implications: patents are ripe for sale or licensing even immediately after registration,
considering their finite useful life, with typically soon peaking and then declining values. The terminal
value of an expiring patent is not necessarily zero if it can still be used as a distinctive, albeit no more
protected, invention, during and after its phase-out. The brand associated with the expired patent (e.g.,
Aspirine) may still be worth.
The protection provided by a patent is limited to 20 years, and so is shorter than the protection of copyright law
or (potentially unlimited) trademark registration, but the rights are more extensive and cover most commercial
uses.
Patents are granted only after a long and expensive registration process. Patent rights help firms keep unique
competitiveness in the market, under the protection of the law, avoiding the copying and plagiarism of other
competitors (Danchev, 2006).
Justifications and economic rationale for patents derive from:
• The natural right of inventors to the proceeds of their mental labor;
• The grant of a reward for the inventive activity that otherwise would lack proper incentives.
Patent valuation is required in many cases as:
1.
2.
3.
4.
5.
6.
7.

M&A operations, spin-offs, demergers, joint ventures, etc.;
Bankruptcy;
Sale or license;
Patent conflicts and disputes;
Collateral for bank loans;
Accounting;
Taxation (transfer pricing; patent box, etc.).
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8. Real Options
Patents are often estimated using real options.
A real option is the right - but not the obligation - to undertake certain business initiatives, such as deferring,
abandoning, expanding, staging, or contracting a capital investment project. Real options describe the key
tensions that managers face between commitment versus flexibility or between competition and cooperation
(Trigeorgis and Reuer, 2017).
"A fairly robust economics literature exists which analogizes patents to real options. Real options create the
right, but not the obligation, to purchase the underlying asset at a defined exercise price. A patent is like a real
option, economists say because it allows its owner to choose between exclusively commercializing the patented
invention sometime during the patent term or foregoing commercialization altogether. Economists have taken
this analogy and used real options analysis to place specific values on patents" (Cotropia, 2009).
When investments or assets, like patents, are evaluated through NPV techniques, real options can be used to
make forecasts more flexible (Iazzolino and Migliano, 2015).

Table 3. – Real options
Real option

Main features

Option to expand

To undertake a project to expand the business operations (e.g., a sushi
chain considering opening new restaurants).

Option to defer or wait

Option of deferring the business decision to the future (e.g., a sushi
chain considering opening new restaurants this year or in the next
year)

Option to abandon

Option to cease a project to realize its scrap value (e.g., a
manufacturing company decides to sell old equipment)

The ability to predict and model future and uncertain events connected with the actual economic and
financial returns can be usefully codified in earn-out contractual clauses which, in purchases and sales,
guarantee the seller an additional price, if certain situations occur, which are particularly uncertain at
the time of the stipulation of the contract.
The real options have long been used both in the valuation of patents and in the estimation of internet
companies and social networks.
Using the real options, investment projects should be the source of a series of opportunities that
management is able to seize when certain scenario conditions occur. In fact, opportunities for
expansion, contraction, abandonment, or postponement of the launch of an investment project give the
decision-maker flexibility, the value of which must be carefully considered for the overall assessment
of the project.
Figure 10. shows the interaction between a typical investment tree and real options.
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Figure 10. - Investment tree and real options

Incorporating real options, business models become more resilient, and they improve their DCF or
NPV, decreasing the risky factors in the discount rate (cost of capital) and improving the cash flows.
9. Forecasting Patent Outcomes with Big Data and Stochastic Estimates
Prediction of future outcomes is particularly difficult. And when patents are concerned, uncertainties tend to
grow, making valuation estimates hard. Imprecise forecasts bring to huge differences between expectations and
real outcomes, i.e., to higher risk.
Both big data and stochastic estimates, especially if jointly considered, can soften these criticalities.
Characteristics as volume, velocity, variety, and veracity make big data particularly interesting for sophisticated
economic and financial planning, where several variables stored in interoperable databases need to be
simultaneously considered. Big data is driving better decision making and can help to detect growth drivers.
Stochastic modeling is a form of financial modeling that includes random variables to estimate how probable
outcomes are within a forecast to predict different states of the world (Moro Visconti et al., 2018).
10. Medtech and Biotech Companies and the Technology Transfer Cycle
Technology transfer is the process of disseminating technology from its place of origination. It occurs
among research centers, technology parks, universities (Allen & O’Shea, 2014), from universities to businesses,
from large businesses to smaller ones, from governments to businesses, across borders, both formally and
informally, and both openly and surreptitiously.
Often it occurs by concerted effort to share know-how, R&D applications (pilot projects, patents, etc.), skills,
knowledge,
technologies,
methods
of
manufacturing,
samples
of
manufacturing,
among governments, universities and other institutions to ensure that scientific and technological developments
are accessible to a wider range of users. Utilizers can then further develop and exploit the technology into new
products, processes, applications, materials, or services.
Contractual conditions may envisage a royalty scheme, or a sale of the invention. The transfer can be eased by
technological brokers. Value co-creation can be enhanced by sharing the invention and joint development of its
applications.
The technology transfer process often concerns Medtech or biotech companies.
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Medical technology (Medtech) concerns a wide range of healthcare products and is used to treat diseases or
medical conditions affecting humans. Such technologies (applications of medical science) are intended to
improve the quality of healthcare delivered through earlier diagnosis, less invasive treatment options and
reductions in hospital stays and rehabilitation times (Advamed, 2009). Recent advances in medical technology
have focused on cost reduction. Medical technology may broadly include medical devices, information
technology, biotech, and healthcare services.
Biotechnology is the use of living systems and organisms to develop or make products.
Figure 10. shows the technology transfer cycle.
Figure 10. – Technology Transfer Cycle
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The European Patent Office (EPO) has elaborated a tool called IPscore to evaluate patents, technologies, and
research projects.
From the EPO’s last annual report (http://www.epo.org/about-us/annual-reports-statistics/annualreport/2017.html), we can draw the following trends in patenting.
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