Valuation Basics for
Technology Transfer
Professionals

o —

Accelerating
Innovation
in Life
Sciences

WIPO



Valuation Basics for
Technology Transfer
Professionals



This work is licensed under Creative Commons Attribution 4.0 International.
The user is allowed to reproduce, distribute, adapt, translate and publicly
perform this publication, including for commercial purposes, without
explicit permission, provided that the content is accompanied by an
acknowledgement that WIPO is the source and that it is clearly indicated if
changes were made to the original content.

Suggested citation: World Intellectual Property Organization (WIPO)
(2024). Intellectual Property Valuation Basics for Technology Transfer
Professionals. Geneva: WIPO. DOI: 10.34667/tind.50113

Adaptation/translation/derivatives should not carry any official emblem
or logo, unless they have been approved and validated by WIPO. Please
contact us via the WIPO website to obtain permission.

For any derivative work, please include the following disclaimer: “The
Secretariat of WIPO assumes no liability or responsibility with regard to the
transformation or translation of the original content.”

When content published by WIPO, such as images, graphics, trademarks
or logos, is attributed to a third-party, the user of such content is solely
responsible for clearing the rights with the right holder(s).

To view a copy of this license, please visit https://creativecommons.org/
licenses/by/4.0

Any dispute arising under this license that cannot be settled amicably shall
be referred to arbitration in accordance with Arbitration Rules of the United
Nations Commission on International Trade Law (UNCITRAL) then in force.
The parties shall be bound by any arbitration award rendered as a result of
such arbitration as the final adjudication of such a dispute.

The designations employed and the presentation of material throughout
this publication do not imply the expression of any opinion whatsoever
on the part of WIPO concerning the legal status of any country, territory
or area or of its authorities, or concerning the delimitation of its frontiers
or boundaries.

This publication is not intended to reflect the views of the Member States or
the WIPO Secretariat.

The mention of specific companies or products of manufacturers does not
imply that they are endorsed or recommended by WIPO in preference to
others of a similar nature that are not mentioned.

Cover: Photos: unsplash / neeqolah cw, riccardo annandale

WIPO Publication no: 2004EN/2025

© WIPO, 2025

World Intellectual

Property Organization

34, chemin des Colombettes
P.O. Box 18

CH-1211 Geneva 20
Switzerland

wipo.int

ISBN: 978-92-805-3682-9 8 (print)
ISBN: 978-92-805-3683-6 (online)

Attribution 4.0 International (CC
BY 4.0)


https://doi.org/10.34667/tind.50113
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0

Contents

Acknowledgments
Abbreviations
1 Introduction

2 Objectives and background

Early-stage IP valuation and international valuation standards
Valuing intellectual property for technology transfer

Valuing intellectual property in the knowledge economy
Perception of value in industry

3 IP valuation methods
Fundamental principles of intellectual property valuation

4 The cost method

When is the cost method most useful?
Calculating the reproduction cost

Using the cost method

Negotiation challenges in cost-based valuation
Considerations when using the cost method

5 The market approach
Using the market approach

Considerations when using the market approach

6 The income approach

Finding relevant data to populate models on discounted cash flow

Using the income approach

7 The real options method

The Black-Scholes model

The binomial option pricing model

Considerations when using the real options method

8 Monte Carlo simulation
Simulation scenarios
Using Monte Carlo simulation

Conclusions
Glossary

References

O O 0 N N

14
14

16
17
18
18
19
20

22
23
24

27
28
29

33
33
34
36

38
39
40

43

44

48



Acknowledgments

This World Intellectual Property Organization (WIPO) publication was prepared under the
direction of Alejandro Roca Campafia (Senior Director, Intellectual Property (IP) for Innovators
Department, IP and Innovation Ecosystems Sector) and Olga Spasic (Former Head, Technology
Transfer Section, IP for Innovators Department, IP and Innovation Ecosystems Sector).

The guide was authored by a project team from Oxentia Ltd, an innovation management and
technology commercialization consultancy that originated in 2004 as an operating division
within Oxford University Innovation Ltd, the world-leading technology transfer company of the
University of Oxford. Michael Mbogoro (Director, and Head of Corporate Services, Oxentia Ltd)
led the project team.

The guide greatly benefited from insightful reviews provided by Mark Wilson (Strategic
Technology Bioconsulting), André Gorius (Licensing Executives Society International IP
Valuation Committee) and Véronique Blum (IP Valuation Committee of LES France), and
valuable input from WIPO colleagues including Mattias Karlsson Dinnetz (Technology Transfer
Section), Michael Kos (IP Commercialization Section), Olga Kusanova (Technology Transfer
Section), and Craig Dsouza and Aleksandr Belianov (both from the Technology and Innovation
Support Division).

Thanks also go to Charlotte Beauchamp (Head, Publications and Design Section, WIPO) for her
invaluable support and advice, Vanessa Harwood for her editorial oversight, and the WIPO
Design team for the report design.



Abbreviations

B2B
BOPM
CFFT
COVID-19
DCF

IP

IVS

R&D

TTO
WIPO

Business to business

Binomial option pricing model

Cystic Fibrosis Foundation Therapeutics
Coronavirus disease 2019

Discounted cash flow

Intellectual property

International Valuation Standard
Research and development

Technology transfer office

World Intellectual Property Organization



1 Introduction

This chapter introduces the purpose of the guide and its intended audience of technology
transfer professionals. It explains why IP valuation is critical for turning research
outcomes into societal and commercial impact, framing valuation as a core skill for
effective technology transfer. The introduction sets the stage for readers to approach the
topic with both practical expectations and awareness of its complexity.

Welcome to “Intellectual Property: Valuation Basics” - part of the World Intellectual Property
Organization (WIPO) Series on Intellectual Property Valuation initiated by WIPQ's Intellectual
Property (IP) for Innovators Department.

This comprehensive guide aims to help technology transfer professionals demystify the
process of valuing early-stage IP. It is particularly tailored toward innovation professionals
working in technology transfer at universities. Our goal is to equip you with the knowledge and
tools necessary to navigate the landscape of IP valuation and make well-informed decisions
regarding the commercialization of your institution’s valuable IP assets.

Innovation professionals play a crucial role in bridging the gap between academic research
and real-world applications. At the same time, unlocking the value of IP is essential for
driving economic growth and societal impact. However, IP valuation can be a daunting and
intricate process, often involving financial concepts and methodologies that may be new to a
technology transfer professional. Our guide aims to break down these barriers and provide a
user-friendly resource for you as technology transfer managers, regardless of your financial
background. With practical examples and clear explanations, we will guide you through the
valuation process step by step.

By demystifying IP valuation, our guide will empower you to unlock the true potential of early-
stage IP assets. It offers a comprehensive manual that covers various valuation approaches,
including cost, market, income and real options methods. With our guide, you will be able

to select and apply the most suitable valuation method for your specific IP asset, ensuring a
robust and defensible valuation.

We emphasize the practicality and real-world relevance of IP valuation to the technology
transfer profession by providing case studies and examples that illustrate how different
valuation methods can be applied to diverse scenarios. We also highlight the importance of
incorporating data, making reasonable assumptions, and utilizing tools such as Monte Carlo
simulation to account for uncertainties and variability inherent in IP valuation.

All this information will allow you to understand the implications of different valuation
methods and tools, and decide on the best pathway for your situation. So, let us now embark
on this journey together and unlock the value of your IP.



2 Objectives ana
background

This section outlines the goals of the guide and provides essential context for IP valuation
in a technology transfer setting. It highlights the inherent challenges of valuing early-
stage IP, including uncertainty, assumptions, and the lack of robust market comparables,
while stressing the importance of defensible methods. The chapter underscores the need
for a holistic and pragmatic approach to ensure valuations are both credible and useful.

This guide intends to provide clarity and direction on the valuation of IP. It aims to equip
technology transfer and innovation professionals with the tools required to determine a
monetary value for IP. To this end, this guide will navigate the different approaches used
to value IP, with the primary aim of familiarizing you with generally recognized concepts
and principles, and enabling you to negotiate with other parties. This includes negotiations
with those seeking to acquire IP through sale or licensing, as well as with investors and
research funders.

This section sets the scene, allowing you to understand the landscape in which IP valuation

is used for technology transfer, and the nuances of valuing IP at different levels of maturity
and in different sectors. In addition, we discuss how IP valuation in industrializing and middle-
income countries differs from approaches used in developed economies in an academic and
research setting.

Early-stage IP valuation and international valuation standards

Valuing IP emerging from universities and research institutions poses unique challenges
compared to traditional asset valuation conducted in mature, cash-flow-positive businesses.
Established entities, for which standards like those published by the International Valuation
Standards Council (IVSC) are primarily intended, typically benefit from clear historical data,
predictable cash flows, market comparables and established business models. This allows
adherence to robust, standardized valuation frameworks that greatly enhance transparency,
comparability and credibility across markets.

In contrast, IP valuation within the knowledge and technology transfer context often deals
with early-stage technologies characterized by significant uncertainty and risk, limited or

no historical financial data, and highly speculative future market performance. Typically,

IP assets generated by research activities are assessed at relatively low technology
readiness levels (TRLs 1-4), where traditional valuation methods often yield overly broad
and uncertain valuation ranges. As a result, valuations must rely extensively on defensible
assumptions, scenario-based forecasting, expert judgment and an understanding of market
potential, essentially blending rigorous analytical approaches with informed intuition and
contextual sensitivity.

While organizations like IVSC actively seek to harmonize and standardize valuation practices
globally, their standards inherently presume a degree of asset maturity and data availability
that early-stage research IP typically lacks. Recognizing this, our guide explicitly adopts a
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pragmatic approach, emphasizing flexible, scenario-driven methodologies tailored to early-
stage IP realities. Rather than diminishing credibility, this tailored approach better captures the
inherent uncertainties and dynamic nature of research-derived innovations.

It is important, however, to view these valuation approaches as complementary rather than
contradictory. The IVSC standards represent a desired endpoint toward which early-stage IP
valuations can gradually move as technologies mature and more reliable financial, market and
operational data become available. This progression aligns valuations initially based on expert
assumptions and scenarios with standardized quantitative methods increasingly supported by
robust market evidence and historical performance data.

Practically, technology transfer professionals are encouraged to conduct valuations iteratively
throughout a technology'’s lifecycle. Initially, qualitative assumptions and scenarios provide
foundational valuation insights; over time, as IP matures (advancing to TRLs 6-9), professionals
should progressively integrate more quantitative methodologies, aligning more closely

with established international valuation standards. This iterative approach ensures smooth
transitions from qualitative and scenario-driven early-stage valuations toward quantitatively
rigorous, standardized valuations appropriate for mature technologies.

By explicitly recognizing and articulating these complementary approaches, this guide seeks
to bridge the perceived gap between practical early-stage IP valuation methods employed

by technology transfer offices and the rigorous, standardized frameworks advanced by
international bodies like IVSC. Ultimately, both approaches share a common goal: to empower
stakeholders with credible, transparent and defensible valuation insights that facilitate
informed decision-making across all stages of technological maturity.

Valuing intellectual property for technology transfer

Before you conduct IP valuation to support technology transfer, it is important to ask a range
of questions that explore motivation and context. These include, but are not limited to:

- Why is IP valuation required?

- For what will the valuation be used?

- Whois interested in the value and why?

- What are we valuing?

- Under what legal context are we undertaking this activity?

- What are the commercial and financial factors that allow us to select the most appropriate
valuation methodologies for particular IP?

Once you have robustly evaluated the IP under scrutiny, you might proceed to valuation for
several reasons including:

Structuring a licensing strategy or deal - typically between a research-intensive university
that has generated promising IP, and a company (typically a large one) seeking to in-license this
IP into their portfolio.

Assigning an IP asset - when IP is sold or ownership is transferred to, for example, the
inventor or a new owner.

Raising funds - when a university spin-out is seeking to raise investment to facilitate the
development of an IP into the market, and at a later stage, its growth and expansion into new
markets. In addition, IP assets are increasingly used as collateral to secure bank loans.

Managing portfolios in a non-deal-orientated capacity - often undertaken by academic or
research organizations with large IP portfolios to optimize their use of resources and focus
commercialization efforts on the most promising IP.

Analyzing tax and transfer pricing - tax authorities increasingly notice IP as a taxable asset,
and will require companies to report on its value when completing tax forms.
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Litigating a claim - when there is a possibility that IP infringement has occurred, valuation
may form the basis for legal resolution, and for awarding damages.

It is important to note that IP valuation does not take place in isolation. Often, the IP under
discussion is made up of several tangible and intangible assets, which together constitute a
technology or product. This product might also include other intangibles such as trade secrets
and know-how, which may be required, to successfully take the technology to market. IP
valuation therefore requires a holistic approach, considering other intangibles and factors that
ensure the underlying technology can be commercialized.

Valuing intellectual property in the knowledge economy

Innovation is universally seen as a key driver to development. Through innovation, economies
globally have shifted from being industry based to knowledge based. More recently, they have
entered the digital age, in which interconnectivity, artificial intelligence, robotic autonomy,
crypto-assets and countless other new technologies are changing how we live. These trends
require the creation of IP-focused markets and instruments that facilitate the evaluation,
valuation and trading of IP assets.

New laws are being created to accommodate changing economics and to facilitate trade and
growth. A major challenge to this trend is a lack of transparency and homogeneity with respect
to the application of IP valuation. Part of this challenge is unfamiliarity with IP and intangible
asset valuation, particularly in industrializing economies. Because of this, trading of IP assets
remains anemic in those countries where the need is greatest, slowing down their shift toward
knowledge-based economies.

Many jurisdictions are steadily professionalizing IP valuation approaches, and their tax
authorities, to better serve companies and ensure more accountability. That said, several
challenges to robust IP valuation persist. These include:

Perception of value - although IP is considered an asset, valuation of company assets in many
cases continues to favor tangible assets such as property and machinery. IP is often grouped
into “other” assets with little attempt to shed light on its value.

Implementation of international standards and practices - this is only effective when local
business and judicial norms are considered. A translational step is required, in which some of
these international approaches are modified or adopted in a staggered fashion that lowers the
barrier for users, companies and other stakeholders.

Litigation - in developed economies, the perception is that outcomes for IP-related cases (such
as infringement) will result in court-ordered recompense for a successful claimant. In many
industrializing countries, such awards are rare and, when awarded, often rely on the court’s
discretion rather than an objectively determined value of damages.

Professional valuation - professionals charged with valuing assets often focus on tangible
assets and may not be familiar with IP valuation approaches. As a result, IP is often under-
or overvalued.

Perception of value in industry

Recently, the perception of value has shifted. The largest technology-driven companies

are seen as more valuable in monetary terms than their counterparts in sectors such as
manufacturing. This trend is driven by a high perception of value for intangible assets such

as IP, human capital and reputation. As a result, innovation productivity is a high priority for
companies, which are investing heavily in generating IP assets by collaborating with partners,
universities and smaller peers or competitors. These companies have embraced “open
innovation” and innovation management practices that allow them to adapt to shifting sands
and remain relevant in the new age.

2 Objectives and background
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A growing trend in technology transfer is to circumvent the long laborious process of detailed
IP valuation with an expedited “peer-review” approach. With this approach, technology transfer
offices (TTOs) engage with their peers in other institutions and industry partners to discuss

IP under valuation. The peer network offers its opinion on the value of IP and, much like in
academic publications, the peer-generated value becomes the de facto value of an IP.

The goal is to depend more on the experiential expertise of professionals in the first instance,
before a more elaborate method is deployed, or needed. This peer-review approach takes place
at the institutional level (the academic inventor, other technology transfer managers, etc.) as
well as in the ecosystem (potential licensees, investors, etc.). While this approach may seem

to expedite the valuation process, it does not fare well under scrutiny and is unlikely to be
sufficient for securing financing from investors or banks.

Evaluation of intellectual property using qualitative analysis

To determine the commercial potential arising from IP, one must first evaluate the opportunity
for its development against several criteria. After all, it is likely that significant resources

will be invested in an IP’s development and route-to-market. Valuation for the purpose of
commercializing new IP tends to be useful only after a robust evaluation of the opportunity -
which may therefore be considered as an input into subsequent valuation of the IP.

Since the output of an opportunity evaluation is non-monetary, it can be used to determine
the utility of the IP under discussion, and point to one “route-to-market” strategy over
another. Qualitative evaluation is often used by peer companies when considering in-licensing
opportunities, as well as academic institutions when determining the commercial potential

of IP.

Qualitative evaluation focuses on scoring or rating IP against four core criteria: market,
technological, legal, and other intangibles such as human capital (team, competencies,
capabilities, motivation and others). We discuss these criteria below.

Assessing market impact, and potential target markets for IP, may require analysis of the
technology landscape - to understand how an IP under scrutiny compares to analogous
solutions in development, or in the market. It can indicate the usefulness of the IP, how easily it
might be adopted in target sectors and, crucially, the range of applications in which the IP may
be deployed. Analyzing the technology landscape also provides a measure of the technological
disruptiveness of the IP in the market.

Determining the quality of an IP also gives an indication of whether it is technology ready and,
as a consequence, what resources are needed (in terms of time, capital, skills, equipment,
etc.) to develop the IP into a market-ready product or service. The IP evaluation process also
involves assessing market potential, developing route-to-market strategies and identifying
potential barriers to market entry.

In addition, commercial due diligence should uncover market characteristics, supply chain
structures, drivers and restraints, and prevailing market trends and dynamics. You, as
innovation professionals, can use insights gained from this activity to identify potential
competitors and barriers to market entry.

After developing a sound understanding of the quality of the IP, its status and its market
potential, you can then assess technical criteria - to more efficiently plan and resource the
development process. This involves activities such as developing prototypes, and testing

these in industrially relevant environments. Often this means working closely with potential
customers to better align the product’s development with customer needs. As a result, you

can better meet trialing requirements, and estimate the cost of development, time to market
and developmental risk. In addition, it is during this stage that you must pre-empt and address
regulatory hurdles, and compliance challenges.

In some instances, it is possible to use the outputs of IP and technology landscaping activities
to determine the likelihood and timing of obsolescence, and to identify complementary
technologies. For instance, in the fast-moving software sector, it is well understood that new



approaches become obsolete relatively quickly - compared to the slower moving biotechnology 11
sector, where drug development can sometimes take several years.

In assessing legal criteria, you can conduct an IP landscaping survey to discover relevant “prior
art” and any challenges relating to freedom to operate. This activity allows you to determine

an IP’s status and strengths - in particular its novelty and whether it is protectable. In addition,
it may help to elucidate an IP’s distinctiveness, which demonstrates its disruptive potential. IP
landscaping allows you to understand technological trends in the market and pinpoint relevant
IP owners, including those who are investing in or in contrast, divesting in the area.

Assessing the legal landscape is also a useful exercise for identifying potential partners or
collaborators, or potential buyers who can be targeted for transfer agreements and licensing
opportunities. Crucially, under this criterion, you should carry out due diligence to determine
an IP’s legal status, ownership rights and any impediments to commercialization. In addition,
this activity determines whether formal filings adequately protect the underlying core IP.

You can use the output of an IP landscape survey to determine the strength of an IP by
benchmarking, for example, how the IP compares against others. In the case of patents,
several indicators can be scrutinized:

Patent claims - a review of independent and dependent claims that indicate the breadth and
depth of the protected invention. Wider and deeper claims, as demonstrated by the number of
both independent and dependent claims, may indicate a strong patent.

Age - indicates the remaining useful lifetime of the invention. The younger the patent, the
higher it may score.

Citations - the number of granted patents and patent applications that cite the patentin
question as prior art. The higher the number of citations, the higher the score.

References - the number of patents and documents referenced by the technology in question.
A broad range of references indicates that the patent is based on strong science and is
therefore “standing on the shoulders of giants.”

Litigation - strong patents are often fiercely defended by their owners and reflect a
competitive market environment.

Patent families - a high number of patent families may indicate a strong patent with
significant commercial potential.

Team (innovator or creator) and human capital - the success of the commercialization
process is directly dependent on the contribution of the IP creator, particularly in the early
stages. Their experiential skills (including non-technical ones) and problem-solving acumen
allow the organization to expedite the development process.

Commercialization team - has a major impact on the success or failure of the
commercialization process. For example, an experienced serial entrepreneur has a better
chance of success than a first-time entrepreneur with the same IP.

Concerning IP creators, the contrast between commercial and academic teams merits further
discussion. In the context of a commercial company, research and development (R&D) typically
aligns with commercial goals. In contrast, researchers in academia may have tremendous
autonomy with respect to their research interests. As a result, they can become conflicted
between pursuing academic capital (publishing papers, conducting research for the pursuit of
frontier knowledge, teaching, etc.), and commercializing IP (protecting intellectual capital and
property, translating research outputs into products and services, etc.).

You, as technology transfer professionals, are tasked with effectively communicating the
benefits of commercializing IP to researchers who, at times, have a purist view of the value
of research: to better understand the nature of things, rather than to profit from such an
endeavor. Fortunately, the tide is shifting. Research funders, that is, governments, charities,

2 Objectives and background
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foundations, and so forth, increasingly demand that universities demonstrate the impact of
research on society, including through the creation of new products, services or jobs, influence
on policy making, and other ways that improve the life of the common citizen.

As regards the successful commercialization of IP, this will depend on a range of factors. These
include the importance of the IP for the company to which it is licensed (is it core to their
business or just a side project?), the amount of inter-functional communication, the quality of
human and financial resources devoted to the IP by the company, and the company’s market
position, brand name, distribution channels and business model.

Useful indicators that can be used to assess the strength of different forms of IP (other than
patents) include:

For trademarks:

Distinctiveness - a crucial indicator of a trademark’s strength. Strong trademarks are
inherently special, unique, and easily recognizable, setting them apart from generic or
descriptive marks.

Market recognition - the level can indicate a trademark’s strength. Well-known trademarks
with a strong reputation and extensive consumer awareness tend to be stronger.

For copyright:

Originality and creativity - essential indicators of the strength of a copyrighted work.
Works that exhibit a high degree of individuality and creative expression are more likely to be
considered strong copyrights.

Market impact - the impact and influence of the copyrighted work on its respective industry
or field can be an indicator of its strength. Works that have made a significant cultural or
commercial impact tend to be perceived as stronger copyrights.

For trade secrets:

Confidentiality measures - the strength of trade secrets lies in their ability to remain
confidential. The effectiveness of protective measures, such as non-disclosure agreements,
non-compete clauses in employment contracts, restricted access and security protocols,
indicates the strength of the trade secret.

Competitive advantage - trade secrets that provide a substantial competitive advantage, such
as proprietary formulas, manufacturing processes or customer lists, are considered stronger.
The economic value and uniqueness of the information contribute to a trade secret’s strength.

For designs:

Novelty and originality - key indicators of design strength. Designs that are unique, non-
obvious, and significantly different from prior designs tend to be stronger.

Market recognition and consumer acceptance - can contribute to design strength. Designs
that have gained popularity, won awards, or been successfully commercialized are typically
perceived as stronger.

It is important to note that the indicators mentioned above are general guidelines, and the
specific assessment of IP strength may vary depending on the relevant legal framework,
industry context and expert judgment. Each form of IP has its own unique characteristics and
considerations, and a comprehensive evaluation may require a combination of qualitative and
quantitative factors specific to the respective IP type.
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IP valuation, as discussed in detail above, depends on a wide range of factors and variables. In
particular, in the context of technology transfer, the IP valuation approaches and methods you
choose will depend on the maturity and application area of the IP.

For instance, “proof of concept” funds, otherwise known as translational funding, allow

an organization to take early-stage IP and develop it - by creating and testing prototypes,
conducting field trials for function and performance, and submitting data for regulatory
approval. Negotiation of commercial deals at the late stage of IP development allows the
organization to more readily appropriate a significant portion of the future economic value of
the IP. In general, the risk associated with IP has an inverse relationship to value as the IP is
developed from its early stage to a market-ready product.

The time to market (lead time) and useful lifetime of IP are also, but not only, highly dependent
on the industry sector. For instance, it is well understood that for software, development and
the subsequent economic lifetime are short. In contrast, the pharmaceutical sector can have
exceptionally long lead times, where a drug can take more than 10 years to get from discovery
to market. Development incurs high capital expenditure, attrition, and other risks, which must
all be considered. As a result, valuation in this sector requires sophisticated methods that
estimate the value of IP over a longer time horizon than that for software.

This guide provides a comprehensive overview of four different valuation methods and allows
you to apply those that suit your current situation. Some methods are more easily accessible
than others, which may require more specialist support in order to use them appropriately.

The guide allows you to evolve and adapt your approach, as you develop your valuation skills
through practice, and paves the way for you to access and use sophisticated approaches
to valuation.

Recommendations

For successful valuation of early-stage IP, we recommend that you as technology transfer
professionals carry out the following actions:

- Identify proof-of-concept funding that will allow you to further develop your IP. If possible,
develop the IP to a maturity level that allows for a demonstration of its functionality
and features in an industrially relevant environment, and position your company better
during negotiations.

- Using the information provided in this document, determine the most appropriate valuation
methods to use for your IP given its maturity, development process, timelines, and sector.

- Follow the specific recommendations provided in this document for your chosen
valuation method.

- Identify and engage with valuation practitioners in your ecosystem who can demystify and
help you value your IP.

2 Objectives and background



3 IP valuation methods

This chapter introduces the main valuation methods available to technology transfer
professionals, and fundamental principles of IP valuation.

IP valuation is the activity that allows technology transfer and innovation professionals to
determine a defensible monetary value for IP. Typically, this activity is carried out to support
the commercialization of IP. The exact approach to take, and the data available, will vary
significantly from one situation to another. In order to be applicable to all, this guide provides
a basic framework for carrying out valuation methodologies, including a theoretical overview
describing fundamental principles. In addition, it provides a framework for carrying out
different methods of valuation, including case studies to further demonstrate how these
methods work under a range of scenarios.

In using this guide, you should consider working closely with an IP valuation specialist, when
implementing the approaches described, and when navigating the challenges of valuation in
specific technical fields. There are several resources available, to suit both the novice and the
professional seeking more nuanced treatment of IP valuation.

Users of this guide come from diverse regions and backgrounds. We therefore recommend that
you make sure that the implementation of the methods described is aligned with your local
context in terms of laws, accounting standards, and business culture. In particular, you should
consider factors that affect IP value and the context in which valuation is being conducted.
These factors are briefly introduced here, and are explored more comprehensively later in

the guide.

Fundamental principles of intellectual property valuation

Valuing intangible assets like IP can be complex: value can be subjective and context-
dependent, and may be impacted by multiple factors. For example, the value of a particular
patent to one company may be vastly different from that of a competitor, depending on their
market position or product portfolio.

For early-stage IP, it is difficult to predict with certainty what value it will bring to a specific
buyer or licensee. Current and future value is determined by many factors, such as the risk
of obsolescence, maturity of the IP, and expected development needs. In addition, other
determining factors include the IP’s remaining economic lifetime and whether the buyer will
gain access to other benefits such as know-how or technical assistance.

We will explore these factors and others in more detail later in this guide. For those seeking

a more advanced understanding of valuation methods for a wider range of asset classes and
situations, we recommend that you explore the International Valuation Standards (IVSC, 2024).
We also recommend that, when using this guide, you should bear in mind your motivation for
valuing IP, as described in the “Valuing intellectual property for technology transfer” section of
this guide.



This guide will explore four approaches to IP valuation: the cost method, which is the simplest
to use; the market (comparables) approach; the income (discounted cash flow) approach;
and the real options method and Monte Carlo simulations, which allow for more complex
valuation calculations and a unique treatment of the income approach.

3 IP valuation methods



4 The cost method

The cost method estimates the value of IP based on the resources required to recreate

or replace it. It is most useful for very early-stage assets with limited commercial proof
points but lacks predictive power for future revenues. The cost method is best viewed as a
baseline approach when other data is not available.

The cost method estimates the value of a new IP technology by quantifying all relevant costs
incurred in its development. The basis for cost-based valuation falls under three categories:

Creation costs - the cost to produce or create the IP.
Replacement costs - the cost to acquire comparable IP with similar utility.

Reproduction costs - the cost to develop a new IP with the same features, functionality and
attributes as the IP under evaluation

Regardless of the category, costs typically include:
R&D costs - for sourcing raw materials, consumables, and prototyping.

Costs of IP protection - for engaging patent agents, filing patent applications and paying
maintenance fees.

Labor costs - salaries of the R&D team (pro rata) and any outsourced skills needed for
the project.

Site costs - for equipment, laboratory space and direct overheads.
Taxes - if applicable.

The cost method is often the first approach used by companies and universities when
attempting to value their technologies. It is easy and efficient because the costs are typically
well known. However, there is often a large discrepancy between the cost of developing a
technology (to the creator/seller), and the perceived value of that technology (to a seeker/
buyer). Consequently, the value of an IP to a buyer, compared to sunk costs of the developer,
may be:

Lower - if, for example, the buyer has a limited capacity to meet market demand due to the
resources available to them (e.g., a pre-investment startup).

Higher - if, for example, the buyer’s own pipeline product has failed regulatory approval,
and the IP for sale contains the features necessary to address these regulatory conditions.
Acquisition of this IP may buoy confidence in the buyer’s stock.



Ultimately, understanding the value of the technology to the prospective buyer can drastically 17
shift the price point.

Advantages and disadvantages of the cost method
Advantages

- All data required to calculate costs incurred should be readily available since research projects
must be costed in advance and monitored during execution.

- When focused on historical events, the valuation does not require forecasting, projections or
other information on future markets.

Disadvantages

The valuation does not consider the future economic value of, or benefit from, an IP. The value
of the IP will vary depending on:

- The costin time and capital, to develop the IP from the laboratory scale to a market-
ready product.

- The application area or end-use market in which it will be deployed.

- Capabilities of the user (e.g., licensee) in marketing, reach, access to distribution channels,
brand value, etc.

- The costsincurred by an inventor in developing an IP are likely to be different from those
incurred by the target buyer or licensee, in terms of access to skilled personnel, capital
and equipment.

- During license negotiations, some licensees may object to a valuation using the cost method;
for example, in the case of a university, where the research funding was likely a grant and
therefore “free,” costing the university nothing. However, this argument is invalid since
funders will expect an equitable return on their investment, often in non-monetary terms. In
addition, the cost of creation does not consider the value of the time invested.

When is the cost method most useful?

Despite the disadvantages outlined in the box showing "Advantages and disadvantages of the
cost method", the cost method may be useful in the following scenarios:

- Valuation of an extremely early-stage technology, potentially in a nascent market sector,
where no reasonable market forecasts can be projected and where no comparable
transactions have occurred. In this scenario, it is challenging to use either the income or
market approaches to valuation.

- When multiple collaborators are unable to decide how the economic or other returns
arising from a collaboration should be shared. The amount that each party has invested in
the collaboration, including in-kind contributions (access to equipment, expertise, know-
how, etc.) identified through the cost method can be employed to guide any division of
benefits, to define a minimum return of investment the IP owner may expect from a deal.

- Litigation, where estimation of damages includes the costs of development.

- Recovery of discretionary investments made by academic institutions.

- Valuation of internally developed software or databases.

- When estimations made using other valuation methods can be complemented by an
additional data point.

- When no other approach can be applied, such as when the asset has no physical form (e.g.,
software) and the value may be derived mostly from its function or utility to the user, buyer
or licensee.".

4 The cost method

1 IVS 105: Valuation Approaches and Methods, in IVSC, 2022
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Calculating the reproduction cost

According to International Valuation Standard (IVS) 105, the reproduction cost method is

only appropriate when “(a) the cost of a modern equivalent asset is greater than the cost of
recreating a replica of the subject asset, or (b) the utility offered by the subject asset could only
be provided by a replica rather than a modern equivalent”.?

Calculating the reproduction cost should be a straightforward exercise. The value should
reflect all costs associated with the development of an IP to its current state. In doing this
calculation, it may be helpful to utilize the structure and approach taken by research-intensive
universities in costing research projects. Universities tend to use a full economic costing 3
methodology which captures all project costs including facility access, consumables, travel,
staff costs, estates, infrastructure, and other day-to-day project costs.

Full economic costing focuses on three types of cost:

Directly incurred costs - which are directly linked to the project, including consumables or
staff hired directly for the purpose of the project.

Directly allocated costs - which occur regardless of whether or not the research project is
conducted. These may include the cost of staff employed full-time by the university, who work
on the project in addition to their other duties. It also includes estate costs such as the use of
space and equipment.

Indirect costs- which are not project specific, and are often termed central or distributed
services. These include human resources, information technology and finance functions.

Using the cost method
When using the cost method, you should carry out the following steps:

Step 1: Calculate directly incurred staff costs - for research and support staff such as
technicians, who will work on a specific research project on a full- or part-time basis.

Step 2: Calculate directly incurred non-staff costs - which occur as a result of the project
being carried out, and cover travel and subsistence, reagents and other consumables,
equipment purchases and data storage costs.

Step 3: Calculate directly incurred research facility costs - for using university research
facilities for the purpose of the project. Most universities have precalculated facility use rates,
which can be accessed through a university’s research services.

Step 4: Calculate directly allocated staff costs - for the time spent by staff members (often
a principal investigator) who are working on a grant funded project, but are not funded by the
grant itself.

Step 5: Calculate directly allocated estate rates - usually precalculated by a university’s
research services.

Step 6: Calculate indirect costs - also precalculated by a university's research services team.

Step 7: Calculate IP filing and maintenance - both background IP maintenance and arising IP
filing need to be included in the calculations.

It is important to note when costs were incurred, so as to appropriately account for inflation or
deflation. All data needed to calculate the value of IP using the cost method should be available
and considered sufficient for estimating the reproduction cost. However, the valuer may wish

2 1VS105: Valuation Approaches and Methods, in IVSC, 2022.
3 For example, the United Kingdom'’s TRAC approach: https://www.trac.ac.uk/tracquidance/
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or need to make further amendments. For example, if the IP in question is the result of multiple 19
projects, or developed by a consortium of collaborators, the associated costs arising from
these entities and projects need to be considered to accurately estimate the true cost of the IP.

Case study 1. Valuation using the cost method: drug screening technology

A venture philanthropy deal was struck between the Cystic Fibrosis Foundation Therapeutics
(CFFT) and CombinatoRx, a Cambridge-based company with a proprietary screening
technology for identifying synergistic combinations of approved drugs to treat new
diseases. CFFT agreed to pay CombinatoRx USD 13.8 million in research expenses and fund
up to 75 percent of clinical development expenses through Phase 2a, on the first potential
product candidate.

If the milestone was successfully reached, CFFT would make a payment to cover the remaining
25 percent of costs. CombinatoRx paid 100 percent of the costs from Phase 2b to NDA approval
but received milestone payments for success.

On successful commercialization, CombinatoRx would make royalty payments to CFFT that
were capped at two times CFFT's payments to CombinatoRx. CFFT would therefore double

its money.

Source: Stevens, 2016

As demonstrated in case study 1, developers of IP can successfully use a cost method to
provide a valuation and create successful deals. However, as the cost method does not consider
either the future potential value of the IP to potential licensees, or represent the cost to a
licensee of developing the IP, it can lead to inefficient negotiations, as demonstrated below.

Negotiation challenges in cost-based valuation

A cost-based valuation is divorced from the future value of a technology which could have
repercussions on negotiations between an IP developer and licensees.

Consider the situation illustrated in Figure 1. The licensor has invested USD 50,000 to

develop a technology and decides that a fair return on their investment is 100 percent, which
translates into a further USD 50,000 margin. They therefore offer the technology for license for
UsD 100,000.

Licensee A needs to use the technology and starts negotiating for rights to it. They base their
negotiating position on their ability to, as an alternative solution to IP acquisition, engineer a
new technology around the licensor’s IP. They estimate that the re-engineering will take a year
to complete, at a cost of USD 20,000. In addition, they would need to license a third-party IP at
a further cost of USD 20,000 (replacement cost USD 40,000). The year's delay to market entry
is estimated to cost a further USD 20,000 (the opportunity cost). Using the cost method only,
their valuation of the technology is therefore USD 60,000, so they decide to walk away from
the negotiation.

Licensee B also needs to use the technology, but their estimate of the costs to engineer round
the licensor’s IP themselves are quite different. They estimate that the re-engineering will take
two years and cost USD 40,000, that they would need to license a third-party IP at a cost of a
further USD 40,000 (replacement cost USD 80,000) and that the development and adaptation
for market readiness will cost a further USD 40,000. Their valuation of the technology is
therefore USD 120,000. Since the asking price is only USD 100,000, they rapidly agree to the
terms, with the licensor unknowingly leaving USD 20,000 on the table.

4 The cost method
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Figure 1. A hypothetical negotiation on intellectual property (IP) using a cost-based
valuation approach with the seller’s (licensor) valuation on the left-hand side and the
buyer’s (licensee) valuation shown in cases A and B
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Source: Razgaitis, 2009

In this example, the seller did not calculate two particularly key pieces of information for either
licensee A or B. These were:

The cost or benefit to the licensee of having the IP - to be explored further in our analysis of
the income approach.

The replacement cost - an alternative open to a potential licensee, who has the option

of either licensing the IP from the IP owner, or independently recreating new technology
with analogous, or better, functionality. As shown in the above hypothetical case study, the
replacement cost will be different for different licensees.

The example described here is an example of how subjective the valuation process can be. As a
result of this subjectivity, the valuation of the seller’s IP was dramatically different for the two
licensing companies.

IP owners often do not have the data or resources to calculate the cost or benefit to a potential
licensee for a particular IP. However, there are scenarios in which a potential licensee may be
willing to pay a premium. For example:

- When recent changes to legislation require a company to quickly find a solution in order to
be compliant with regulations.

- When a company has been fined due to failing to comply with existing regulations, and
therefore needs a solution to avoid further financial and reputational damage.

- When a company needs to respond to the entry of a new and disruptive competitor
into market.

Considerations when using the cost method
When negotiating IP valuation, you may need to consider the following questions:

- Have costs significantly changed (increased or decreased) since the beginning of the
research that led to creation of the IP, due to regulatory or technological changes? If so, this
may be reflected in a potential licensee’s estimations of replacement costs.

- Are there alternatives in the market that a potential licensee has access to? Do they have a
readymade or backup alternative solution?



- How likely is it for a potential licensee to design around, and replace, a particular IP? Does
the IP owner have specialist technical knowledge, data or background IP that is difficult for
another organization to design around their IP?

Recommendations when using the cost approach

Gather comprehensive cost data - Ensure that you have access to comprehensive data on all
relevant costs incurred in the development of the IP. This includes not only direct costs such as
R&D expenses and IP protection costs but also indirect costs such as labor costs and site costs.

Consider all cost categories - Take into account creation costs, replacement costs, and
reproduction costs. Each category provides valuable insights into the value of the IP and can
help ensure a more accurate valuation.

Be mindful of potential discrepancies - Recognize that there may be discrepancies between
the cost of developing the IP and its perceived value to potential buyers or licensees. Consider
factors such as market demand, regulatory conditions, and the buyer's own product pipeline
when assessing the IP's value.

Use the cost approach judiciously - While the cost approach can provide a useful starting
point for valuation, it should be complemented by other methods, especially when negotiating
with potential buyers or licensees.

Be transparent in negotiations - During negotiations, be transparent about the basis for your
valuation using the cost approach. Clearly communicate the rationale behind the valuation and
be open to discussing alternative perspectives or valuation methods.
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5 The market approach

The market approach relies on identifying comparable transactions to benchmark IP value.
While powerful in contexts with robust market data, its usefulness is constrained by the
scarcity of reliable comparables in early-stage technology transfer. This approach is most
effective when the market for similar technologies is active and transparent.

The market approach, also known as the comparables approach, compares precedent
transactions of technologies similar to the one under consideration for sale or licensing.” The
objective is to identify several trade deals completed in a relevant macroeconomic period and
use this information to determine a value for the technology being assessed.

Advantages and disadvantages of the market approach
Advantages

- Valuation is based on actual deals struck for analogous IP and therefore informed by market
demand and tolerance.
- Arguably, there is a lower degree of reliance on uncertain financial projections into the future.

Disadvantages

- The approach does not make a direct estimate of the future economic value or benefit which
might be derived from the IP by a particular licensee. This suggests that a well-established
buyer with a strong brand and capabilities may attribute a higher value to the technology than
has been determined using the comparable valuation method. The converse is also possible.

- IP by definition is unique, and it is difficult to find sufficiently similar comparables.

- IP by definition is unique, and it is difficult to find sufficiently similar comparables.

- Sourcing data on previously concluded deals (those that are not subject to litigation in
particular) can be expensive.

- Data will reflect the perceived market value for an IP, for the buyer involved in the deal at a
particular point in time, suggesting that:

- The value of a specific IP will vary from one acquirer to another depending on
their circumstances.

- Interest and trends within sectors fluctuate leading to bubbles, peaks and valleys, which
may distort the true value of the IP.

1 IVS 105 onvaluation approaches and methods, 2016.



Using the market approach
When using the market approach, you may find it useful to take the following steps.

Step 1: Analyze and characterize the IP being valued - so as to identify the most relevant
comparable deals to inform the valuation. This activity is similar to that undertaken when
conducting a qualitative evaluation of the IP (see “Valuing intellectual property for technology
transfer”). Key factors to evaluate include:

- TypeofIP

- Technical sector

- Features and functionality

- Maturity

- Age - useful lifetime remaining
- [P status and strength

- Regulatory process

Step 2: Review the common financial terms of a license deal or IP assignment - once you
have established a fundamental understanding of the IP under scrutiny. These terms may
cover the following:

- Upfront payments

- 0Ongoing pre-commercial payments

- Reimbursement of patent cost

- Milestone payments

- Minimum annual royalties

- Research support

- Sharing of sublicense income

- Manufacturing

- Sharing of earned royalties or profit from sales

Step 3: Create a comparison matrix - as a useful tool for visualizing the similarities and
differences between commercialization transactions. An example of a comparison matrix is
discussed in case study 2, and shown in Table 3. When a matrix is populated with all pertinent
data, you can compare transactions and estimate the “market value” of the IP.

Step 4: Search for a set of the most relevant transactions - which may be sourced from:

- Internal/free sources of information, including:

- Previous deals completed by a research institution. Deals conducted by an IP owner for
comparable IP (in terms of cunctionality, features and benefits) in the past, for example,
are likely to be highly useful sources of data. You can obtain further detail and nuance
from speaking directly with colleagues who conducted the transactions.

- Professional networks. Contacts from TTOs, academic research departments,
industry, and professional service firms such as patent attorneys may provide relevant
transactional data from their own records or experiences. To reduce the possibility of
conflicts of interest, and confidentiality or legal breaches, contacts can be encouraged
to share anonymized or aggregated information.

- Commercial subscription services. Several searchable databases collate IP licensing and
assignment deals for several sectors. These deals include those conducted between
companies, and between companies and universities, in several jurisdictions. Providers of
these services collect information from various sources including:

- Their own network of technology transfer and innovation professionals.
- Company filings to regulators, such as the United States Securities and
Exchange Commission.
- Patent databases that also collate company financial information, such as market
capitalization, annual reports and others.
- Court cases where the outcome of litigation (typically, IP infringement) is published.
- Company or institution press releases.

5 The market approach
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- Technology transfer associations. These are organizations created to support member
institutions in their IP management and technology transfer efforts. Most members are
research-intensive universities and public sector research institutions, and companies. Two
of the largest and most established associations that collect data from their members on
licensing activities and deal terms are:

- The Association of University Technology Managers, which aggregates on its platform
anonymized and searchable data, available for members free of charge or at a reduced
price, and charged at market rate for non-members.

- The Licensing Executives Society International, which publishes annual royalty rates
and deal terms surveys as reference guides for those valuing IP or seeking to determine
defensible terms for a deal they are negotiating.

Step 5: Populate your comparison matrix with the relevant data - once you have identified
several comparable deals using the sources described above.

Step 6: Determine a defensible value for the IP under scrutiny - using this relevant data.

It may be necessary to carry out additional research, such as analyzing patent claims, or
reviewing the range and nature of IP in each transaction, to ensure that transactions collated in
the matrix remain relevant.

Considerations when using the market approach

Even when you are able to find transactional terms for similar IP, it is inevitable that there will
still be gaps in the data that require some extrapolation. To this end, you should consider the
following factors:

Quality of IP relative to comparables - if the IP being valued is found to be superior in
performance and ease of adoption compared to other IP, these advantages should be
leveraged in negotiations, to secure more favorable financial terms.

Maturity - a later-stage, more developed technology that has successfully passed regulatory
hurdles indicates that the buyer may not have to invest heavily to translate the IP into a market-
ready product. For some sectors such as biotechnology and medical technology, gaining
regulatory approval indicates a significant reduction of risk, and therefore cost, suggesting
that the IP under negotiation is promising and of high value. These advantages should be
leveraged in negotiations.

Exclusivity - an exclusive license is an agreement between the IP owner and the licensee
in which no other party other than the named licensee can exploit the IP rights. Typically,
exclusive licenses command a price premium, since they exclude other potential licensees
and buyers.

Fields of use and geographical reach - in both cases, the broader the field and reach, the
higher the fee that may be negotiated.

Timing of a deal - interest in particular technological fields and sectors can change from
year to year, affecting the perceived value of IP, and the price that buyers are prepared to
pay. Looking at data set trends, in reports published by the Licensing Executives Society
International for example, can be a good way to understand market demand and identify
fluctuations in the valuation of IP (see LESI, 2022).

Remaining useful lifetime of an IP - this is the time remaining until the IP rights associated
with comparable transactions expire, and directly relates to an IP's maturity. For example, a
patent with 10 years left before expiration is typically more valuable than a patent with only
one year to go. It is important to note that IP expiration does not uniformly result in a decline
in value. Factors such as the reputation of the marketing company, proprietary trade secrets
and access to rare raw materials can continue to uphold an IP’s value even after it has formally
expired, making each valuation unique.

Some of these considerations are illustrated in case study 2.



Case study 2. Valuation using the market approach: lithium battery technology 25

A market approach using a comparison matrix was used to determine reasonable financial
terms for the licensing of an early-stage battery technology (IP-1), and incorporated the
following steps.

Step 1: Gathering comparable transaction data - using a combination of data sources,
including internal deals previously carried out by the TTO, and several analogous deals collated
in subscription databases. This enabled the TTO to identify several relevant transactions which
could be compared against IP-1.

Step 2: Creating a comparison matrix of collected data (see Table 1) - for a systematic
evaluation of key transaction details.

Table 1. Simple matrix showing comparable deals to aid in the valuation of a new battery
technology (IP-1)

Factors Deal 1 Deal 2 Deal 3 Deal 4 Deal 5
Transaction Licensing Partnership Acquisition Investment Licensing and
type agreement and co- collaboration

development

agreement

Transaction License of IP Collaboration Joint In addition to
details with know-how agreement: Joint development license,
research and of a specific research
development drug collaboration:
efforts with cost candidate Biotechnology
and profit-sharing with cost and company E
arrangement profit-sharing and University
arrangement U collaborate
on preclinical
and clinical
development
with shared
expenses
Parties Biotechnology Biotechnology Pharmaceutical Venture Biotechnology
involved company A and company B and company Z and capital firm VvV company E
pharmaceutical biotechnology biotechnology and and University
company X company Y company C biotechnology u
company D
Therapeutic Oncology Neurodegenerative Rare genetic Immunology Infectious
area diseases disorders diseases
Stage of Phase II Phase I and II Phase III PhaseI Phase II and
development I
Financial Upfront Equity investment: Acquisition Series A Licensing fee:
terms payment: USD Biotechnology price: USD 100 funding: Biotechnology
30 million. company Y invests million in cash Venture company E
Royality rate: USD 15 million for a and stock. capital firm vV pays USD 5
10 percent on 20 percent stake in Contingent invests USD million
net sales. biotechnology payment: an 20 million in upfront to
Milestone company B additional USD biotechnology University U
payments: Up 50 million company D in for exclusive
to USD 50 based on exchange for rightsto a
million based achieving preferred novel
on regulatory specific clinical shares technology

and
commercial
achievements

development
milestones

Note: TRL = technology readiness level; B2B = business to business; US = United States of America; USD = US dollars; TTO
=technology transfer office; TTO2B = technology transfer office to business

Step 3: Analyzing comparable deals - upon analyzing the comparable deals within the matrix,
several key insights emerged:

- Maturity comparison. Deals 2 and 3 were identified as involving IP assets at an earlier stage
of development compared to the deal for IP-1, suggesting that the IP-1 TTO might be able to

5 The market approach
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negotiate more favorable terms. On the other hand, deals 1 and 5 were similar in maturity
to IP-1.

- Business to business (B2B) advantage. Transactions involving B2B deals appeared to offer
more lucrative terms for the IP owner, indicating either better negotiation acumen or a deeper
understanding of market opportunities and licensee capabilities.

- Role of exclusivity. It was unclear as to whether exclusivity significantly influenced deal size.

- Technology development costs. Unfortunately, the available data did not provide insights
into technology development costs, making it challenging to understand the licensee's
financial burden.

- Clustering of deal values. This was observed to some degree for IP assets with similar
maturity levels.

Step 4: Determining reasonable financial terms for IP-1 - using comparable deals in the
matrix. This incorporated the following:

- Toreconcile contrasting observations on maturity, a maturity-adjusted approach
was adopted.

- As B2B deals offered more lucrative terms, the dynamics of the market for IP-1 and the
capabilities of potential licensees were considered.

- Asdeals 1 and 5 closely matched the maturity level of IP-1, the financial terms of these
deals were used as a benchmark for IP-1, providing guidance on a substantial upfront fee
during negotiations.

- While the data suggested overall trends, factors like exclusivity and technology development
costs were recognized as variable, and were therefore addressed on a case-by-case
basis, considering the unique interests of potential licensees and the markets in which
they operated.

Based on the analysis of the comparison matrix and considering the insights gained, the
financial terms determined as reasonable for negotiating the license of IP-1 were: an upfront
fee of USD 250,000-350,000; milestone fees of USD 100,000-150,000; and a royalty rate of
5-8 percent.

Step 5: Addressing other factors - such as the field of application, the geographic markets
in which the IP assets are protected, and whether these align with the markets where IP-1 is
intended to be utilized or sold, and the license duration - all of which needed to be addressed
on a case-by-case basis. These considerations depended on the specific interests of the
potential licensee, their business objectives, and the markets in which they were operating.

Recommendations when using the market approach

- This valuation approach is favored by those who seek a valuation approach validated by the
market. Under this framework, an IP asset is worth what someone else is willing to pay for it
(or for something similar).

- The utility of the market method relies on the capacity of the valuer to collect data on several
relevant analogous transactions. The more relevant data points you have, the better your
valuation estimation will be.

- Therange of “market values” that emerges from using this method allows for some flexibility
during negotiations, buoyed by the fact that the information shared can be verified by
the buyer/licensee.

- Toidentify relevant deals, it is important to grow your network to include professionals at
the coalface of technology transfer deals, including TTOs, investors, industry professionals
and associations.




6 The income approach

This method values IP based on expected future cash flows discounted to present value. It
is a widely used and credible method but depends heavily on assumptions about revenues,
timelines, and risk factors. The income approach provides strong insights where there is
sufficient data to construct realistic financial forecasts.

The income approach, also known as the discounted cash flow (DCF) method, is a widely used
technique for assessing the value of IP. It does this by estimating the expected future income
or cash flow resulting from the development and commercialization of the IP." In this section,
we will delve into critical components of this approach. We will introduce cash flow statements
and discuss the concept of discounting, which allows us to determine the net present value
(NPV) of future cash flows.

Cash flow is the movement of money in and out of a company, typically for the purpose of
developing, producing and selling goods and services. A cash flow statement summarizes a
company'’s cash inflows and outflows over a specified period. When using the income approach
to valuation, an intimate understanding of the following factors is necessary.

The technology development plan - costs, timelines, limitations, infrastructure needs, etc.

The technological risks associated with commercializing the technology - the likelihood that
the technology does not function as required in an industrially relevant setting.

Market/commercial risks - relating to regulatory approval, competition, technology
obsolescence, litigation, etc.

The appropriate discount rate to apply to cash flows - a measure of the company’s cost of
capital and the probability of success (or risk of failure).

The remaining useful lifetime of the IP - while the lifetime of an IP is typically based on when
it expires, the IP can have utility beyond this point, if the underlying technology is buoyed by
valuable know-how and trade secrets. The lifetime of the IP can also be extended; for example,
through building a strong brand or by filing follow-on patents. Conversely, in fast-moving
industries the remaining useful life can be shorter than the formal protection period due to
technology obsolescence.

Using the income approach, there can be a wide range of outcomes, particularly if the IP can be
deployed in several industries, or in products of different formats, features and applications.
For example, case study 2 on battery technology, described in the market approach above,
may have applications in several sectors including automotive, aerospace, consumer
electricals, satellites and medical devices. The value of the IP in each of these sectors will be

1 IVS 105 on valuation approaches and methods, 2016.
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different, depending on assumptions made regarding the market development of the IP, and
expected sales.

Advantages and disadvantages of the income approach
Advantages

- Valuation uses relevant available data from the buyer, which reveals their capabilities
(projected development budgets, markets of interest, production and sales, etc.).

- The approach allows for a large degree of flexibility in incorporating assumptions and
building scenarios.

- Valuation allows for risk adjustment that considers the probability of attrition during
development. as well as the uncertainty of future costs and income.

- The approach is well established and is favored by valuation professionals.

Disadvantages

- Itis difficult to incorporate the unpredictability of future events.

- When a TTO uses the approach, it often assumes cash flows to be static over a specified time
horizon, which may not be the case. 2

- From the perspective of a TTO, the approach does not account for management flexibility.
For example, management staff have the opportunity to stop, pivot, sell, license or abandon
the development of a technology as they receive new information on the market, technology
performance and other factors.

- Allrisks are typically grouped together, and adjusted for in the discount rate applied and the
probability of success estimations. Often, risks may need to be untangled to identify different
impacts such as risk of litigation, technological risk, infringement or piracy.

- The approach does not adequately account for the fact that products on the market may rely
on several IP rights and may also have freedom to operate dependencies.

Finding relevant data to populate models on discounted cash flow

Populating DCF models requires the valuer to source, sift and analyze vast amounts of
information concerning IP-related deals available from the parties involved in the valuation (IP
owner and IP seeker). Useful data sources include the following:

- Market intelligence reports focused on products incorporating the IP under evaluation, in
the industry sectors of interest.

- Company annual reports often include information on costs (under R&D investment),
particularly if the focus is on a highly visible and novel technology.

- Peer-reviewed publications, patents and books.

- Reports from industry associations, non-governmental organizations, statistical bodies,
governments, and world bodies such as the World Health Organization, the United Nations,
and the Organisation for Economic Co-operation and Development.

- Technology reports, blogs, magazines and white papers tend to be written by technology
enthusiasts with intimate knowledge of the development processes for new technologies.
These publications can help you engage with key opinion leaders as well as potential buyers
or licensees.

- Mandated disclosures to regulatory bodies.

- Outcomes of court cases where IP infringement, ownership, sharing of exploitation
benefits and other issues have been contested.

- Discussions with companies (IP buyers or licensees) in sectors of interest. This is one of the
most powerful ways to obtain relevant information on potential buyers’ plans, capabilities

2 TTOs typically do not use techniques that account for detailed growth or erosion models and complex probability
weighting. In contrast, large companies with diverse IP and product portfolios are often well versed in such
techniques, and will leverage them in negotiations with academic institutions.



and strategies. To obtain this information, it is important you establish good working 29
relationships with interested companies.
- Subscription databases and business intelligence services.
- Discussions with experts and key opinion leaders in your network, particularly those
with insights into developments in the technology space of relevance to your IP. These
individuals may be researchers in academia, subject area experts in industry (typically
research managers or directors) and regulators. Key opinion leaders tend to have intimate
knowledge of the potential costs of development to market, market dynamics and other
useful information.

Using the income approach
When using the income approach, you may find it useful to take the following steps.

Step 1: Carry out due diligence, engage networks and conduct market research - for this
step, it is important to have a fundamental understanding of a potential buyer or licensee’s
capabilities and plans, including:

- Their technology development plans, such as costs, timelines, milestones and resources to
be committed.

- Their capabilities, including market capitalization, financial background, reputation,
commercial strategy, company maturity, geographic reach and markets covered.

- Their exposure to risk, including technological, market and legal.

- Their understanding and perception of the utility of the IP, including features, benefits,
limitations and durability.

This information allows you to profile the potential buyer and use this information to develop a
DCF format (covering time horizons, types of benefits and costs, discount rate to use, etc.).

When engaging your network, recognize that professional contacts such as peers in TTOs, key
opinion leaders and other experts can provide useful insights to inform your DCF model - with
information such as expected technology development costs, timelines and risks, pertinent
regulations (standards, certifications, restrictions) and market dynamics (trends, drivers,
risks, challenges).

Complement insights gained with market intelligence such as information from market report
providers and subscription databases - to better understand market characteristics, industry
dynamics, industry standards and discount rates.

Step 2: Determine cash flows (in and out) - by populating the cash flow model with the
information collected, focusing on:

- Cash inflows, including investments in the development such as own funds provided,
translational research grants, and investment from business angels and venture capital, as
well as expected sales of products incorporating the IP.

- Cash outflows that are incurred as a consequence of commercializing the IP, including:

- Development costs, such as salaries, raw materials costs, equipment and estate costs.

- Sales and marketing costs.

- General and administrative costs.

- Overheads, as costs incurred by virtue of developing the technology. Often, these are
a percentage of sales, which can be difficult to determine for a new company (spin-
out) created to commercialize specific IP, but more predictable for a well-established
company with robust processes or for developing late-stage IP in a well-structured
sector such as biotechnology or the pharmaceutical industry.

- Assumptions. Since cash flows are forward-looking, it is inevitable that certain assumptions
are made with respect to expected sales, growth forecasts, market penetration and
other factors. These assumptions should be minimized wherever possible and based on
defensible reasoning. As far as possible, note and make explicit all key assumptions made.

6 The income approach
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- Net cash flow. The difference between all cash inflows and all cash outflows for a
particular period (e.g., one year of operation) is the “contribution”. The contribution is
often negative in the pre-market period, owing to the costs of technological development.
Similarly, contributions become positive once the product enters the market and revenues
are generated.

Step 3: Discount contributions for each cash flow - and calculate the sum of all DCFs to
determine the NPV of the IP. Discounting refers to the process of determining the present
value of an IP opportunity, which is realized at a future date. The discount rate applied to a
cash flow primarily reflects the risks involved in developing the opportunity, the technology
developer’s capabilities, the cost of borrowing in the sector, and the evolution of the sector in
general (new and fast-growing or steady and stable).

Aswath Damodaran has compiled useful datasets to support discount rate estimation for
several sectors and regions.> However, note that these discount rates are generally derived for
public companies often in Western industrialized countries, and are not necessarily applicable
to small companies or specific IP portfolios. This includes university spin-outs, where the risk
might be substantially higher. In addition, the perception of the risk and cost of borrowing
differs between regions. You should therefore seek out discounting data local to your

target market.

Step 4: Risk-adjust the DCF model - as technology development is an inherently risky
endeavor. An IP may fail to reach the market for several reasons, including but not limited to:

- Failure to perform as required in an industrially relevant setting.

- Failure to attain regulatory approval.

- Costs of development exceeding expectations and budgets.

- Competing solutions entering the market earlier and eroding the commercial opportunity.
- IP obsolescence.

You therefore need to risk-adjust the DCF model to account for the probability of the IP
successfully meeting development and regulatory milestones, and successfully selling
in the market. Accounting for risk in this way yields a risk-adjusted NPV. Assumptions
made to appropriately risk-adjust a cash flow model must be data-driven and based on
verifiable information.

This exercise is more challenging in some sectors than in others. For instance, in the
biotechnology and pharmaceutical industry, there is an abundance of data on attrition rates
of drug candidates during clinical trials and at the regulatory review stages. By contrast,
obtaining similar information for IP in other sectors such as the physical sciences is more
challenging. It is therefore crucial that values used in the cash flow model are sense-checked
with colleagues and valuation professionals and during discussions with a potential buyer.

3  https://pages.stern.nyu.edu/~adamodar/New_Home_Page/datacurrent.html
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The battery technology described in the market approach was also valued using the income
approach. It is important to note that while applying the DCF model in this case, we are valuing
not only the technology but also the business of selling batteries in an existing market.

The TTO identified an automotive company that was keen to in-license the IP and carried
out due diligence on a potential licensee. It established that the company was a mid-

sized enterprise with an annual production capacity of 500,000 car batteries per annum.
The company had been formed as a joint venture between an automotive company and a
well-established battery supplier. It had established premises, equipment and a production
plant, and was led by a specialist engineering team. This team had extensive experience in
developing novel battery technology and transferring this technology to manufacturing, in a
range of electro-chemical products and formats (cells, battery packs and other applications).

The TTO identified that the company had modest sales projections, of 10 percent growth

per year, and that batteries were the only product it produced and sold. The company
exclusively supplied a large established global automotive company which bought all the
stock produced. The TTO then obtained the following insights from key opinion leaders and
market intelligence:

IP maintenance - the licensee pays 100 percent of maintenance and renewal fees on the
patents in all territories.

Development costs - insights including:

- The cost of R&D in developing the IP is approximately USD 10 million, frontloaded in the
first three years of development. These costs may fluctuate depending on the number of
batteries produced.

- Post-launch R&D costs are approximately 0.01 percent of sales.

- Cost of goods sold is approximately 15 percent of sales.

- Sales and general and administrative costs are approximately 10 percent of sales.

With regard to risk adjustment, there was no consensus among key opinion leaders. The
experts used a diverse range of approaches to model possible outcomes and scenarios. As a
result, it was difficult to account for risk adjustment in a way that allowed the TTO to defend its
valuation estimates. This meant that the DCF model developed was not formally risk-adjusted.
Instead, the TTO engaged with interested parties to ascertain their perception of risk when
taking the battery IP to market.

This outcome is relatively common with TTOs, which may address an information shortfall
by working with their network of industry insiders to develop a well-informed view of the
risks associated with technology development in areas where the TTO holds IP that can
be commercialized.

In this case study, the TTO used the information collected to develop a DCF model, as shown in
Table 2.
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Table 2. Illustrative DCF model developed to value a battery technology for licensing

Total
Benefits benefits
Stage of Project (usb (Usb Costs (USD
development year million) million) million)
Sales Investments Research Sales, general Ardodrir?gtri]cz
(USD (UsD and and gn ’
million) million) development administrative marketin
TRL3-4 1 0 0 0 4.06 0 0
TRL5 2 0 0 0 3.06 0 0
TRL6-9 3 0 0 0 3.06 0 0
Sales 4 15 0 15 0 1.5 0.75
Sales 5 16.5 0 17 0 1.65 0.83
Sales 6 18.15 0 18 0 1.82 0.91

Note: TRL = technology readiness level

Having obtained an estimated IP value for the DCF model, the TTO refined it further via
discussions with interested buyers, some of whom willingly shared information to facilitate
risk adjustment. Ultimately, risk-adjusting the valuation model will typically shrink the value of
an opportunity.

Recommendations when using the income approach

- Ensure that you have a realistic view of the capabilities of the company that will develop the IP
to market.
- Understand and apply an appropriate discount rate that combines:
- The project-specific risk profile (e.g., a university spin-out is considered high risk compared
to a well-established company with a strong track record of developing IP to market).
- The probability of success, which accounts for technical, legal and market risks.

- Understand that this approach is favored by valuation professionals in industry, investors
and analysts. It can be powerful if used appropriately by IP owners seeking to license or raise
funds for their IP.

- Remember to adapt to your local norms and values that align with your target region or
market, with respect to risk adjustment, discount rates, time to market, etc.

- Use the market approach or cost method to provide a comparative view of value wherever it
makes sense.




/ The real options
method

Real options analysis values the flexibility to make future decisions as uncertainty
resolves. This is particularly relevant in technology transfer where projects may proceed
through multiple uncertain stages such as trials or regulatory approval. The method helps
capture the value of strategic choices in managing risk and opportunity.

While traditional valuation methods, such as cost, market and income approaches, have

their merits, they can offer limited assessment of the potential and uncertainty associated
with early-stage technologies. In addition, they overlook the strategic flexibility and timing
considerations crucial in technology transfer decisions. Contrastingly, the real options method
offers a forward-looking framework that incorporates the dynamic nature of IP assets and the
strategic choices they present.

Real options valuation recognizes that IP assets, similar to financial options, possess the
potential to generate value beyond their immediate applications. It embraces the notion that
opportunities embedded within IP assets can evolve, adapt and unlock significant value over
time. By integrating the concept of options into the valuation process, you can gain a more
comprehensive understanding of the intrinsic value and risk associated with IP assets.

Within the realm of real options valuation, two popular approaches have emerged: the Black-
Scholes model and the binomial option pricing model (BOPM). These approaches provide
quantitative and visual frameworks, respectively, to assess the value of real options embedded
within IP assets.

In this section, we introduce the Black-Scholes model, and the decision tree analysis of the
BOPM, highlighting their strengths and applications within the real options framework. By
understanding and employing these real options methods, you can embrace the uncertainty
and flexibility inherent in early-stage IP assets, unlock hidden value within IP portfolios, and
optimize your efforts to commercialize your technology.

The Black-Scholes model

The Black-Scholes model is a mathematical framework used for option pricing. It was originally
developed by economists Fischer Black and Myron Scholes in 1973 (Black and Scholes, 1973).
Over time, the Black-Scholes model has been adapted and extended for use in valuing real
options, including for IP.

In the context of IP valuation, the Black-Scholes model has been extended to incorporate
real options as the flexibility of, or opportunities associated with, an investment or business
decision. Real options valuation recognizes that the value of an IP asset goes beyond

its immediate cash flows and includes the potential for future strategic, operational or
financial benefits.
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The Black-Scholes model considers the characteristics of the IP asset, such as its expected cash
flows, volatility, time to expiration and risk-free interest rate, to estimate its value. This allows
for a quantitative assessment of the flexibility and potential upside of an IP asset, which can
inform investment decisions, licensing negotiations or portfolio management.

It is important to note that while the Black-Scholes model provides a useful framework,

it hinges on many assumptions and is subject to limitations. This raises the question of
applicability in IP valuation, given that explicit or implicit assumptions are made about
probability distributions of outcomes, volatility, the absence of transaction costs and credit
risk. Real-world applications of the model therefore require careful consideration of these
factors, and adjustments to account for specific circumstances and market conditions.

The binomial option pricing model

The BOPM is a versatile approach within the real options methodology and is well-suited for
assessing the value of early-stage IP. It was developed as an extension of an earlier model by
Cox, Ross and Rubinstein (Cox et al.,1979). The BOPM provides a structured approach to assess
the value of options.

Benefits and features of the binomial option pricing model

Early-stage IP valuation can be inherently uncertain, with strategic decisions evolving over
time. The BOPM's adaptability with regard to distinct strategic choices, and its capability to
handle uncertainty, make it particularly relevant. Imagine it as a versatile tree, branching into
various potential futures, where each branch represents a different path that could be taken as
your IP changes value over time.

To harness the power of the BOPM, you will need to consider several critical factors:

Current value of the IP asset (Vt) - as the estimated present value of your IP, this is your
starting point. You can determine it through methods like the market approach (comparing it
to similar IP assets in the market) or the income approach (based on projected cash flows). It
sets the foundation for your valuation.

Price at which the IP can be bought or sold - this refers to the cost or investment required
for a specific action related to the IP. For example, if you are pondering IP licensing, this
could be the licensing fee or terms. If you are considering further IP development, it might
encompass development costs. The specific price varies depending on the strategic decision
you are evaluating.

Risk-free interest rate (r) - this reflects the opportunity cost of investing in the IP instead of a
risk-free asset. You can use interest rates on government bonds or other low-risk securities as
a proxy.

Time remaining until the option expires - this parameter indicates the expected duration
until the technology becomes obsolete or loses its competitive advantage, or a significant
event such as patent expiration occurs. Measure this parameter in years, aligned with the
validity of the strategic option tied to the IP.

The asset’s price volatility (o) - estimating volatility, especially for early-stage IP, can
be challenging. You may rely on historical data or market expectations as sources for
this estimate.

In Figure 2, we visualize a horizontal recombinant binomial tree, illustrating the stages of IP
development and providing associated formulas for IP value calculation at each node.



Figure 2. Recombinant binomial tree expansion with formulas used to determine the 35
future value of IP (at end nodes)
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The binomial tree shows our start point on the left-hand side, with branches extending towards
the right. In this layout, the decision points are shown as vertical dashed lines. These intersect
with nodes that indicate where potential future values of the IP asset can be determined, and
where probabilities, expected values and option values can be calculated.

The key concept is that, as you move from left to right across the tree, you are progressing
through time, considering the various stages or decision points, and evaluating the IP’s
potential value at each of these points. The final calculation at each leftmost node represents
your estimate of the IP’s value given particular strategic options.

Using the binomial option pricing model
When using the BOPM, you can take the following steps.

Step 1: Set up the binomial tree - first imagine the initial node at the top of the tree (left-hand
side) as representing the current value of your IP asset (V,). This is the starting point. From this
node, two branches emerge: one moving upwards (indicating a potential increase in IP value)
and the other moving downwards (indicating a potential decrease in IP value).

Step 2: Estimate future values - consider each node as you move down the tree. These nodes
correspond to decision points or stages in the development or commercialization of your IP. At
these nodes, you can estimate the potential future value of your IP asset.

Step 3: Calculate probabilities - at each node, you can calculate the probabilities of the IP
asset either going up (by, for example, achieving milestones, demonstrating the prototype’s
functionality) or going down (by, for example, facing setbacks, failing regulatory approval).
These probabilities are essential for assessing the likelihood of different outcomes.

Step 4: Calculate the expected value - moving further down the tree, you can calculate the
expected value at each node. The expected value is like a weighted average of the values at
the next node. This average considers both the upward and downward branches, weighted by
their respective probabilities. It helps you gauge the potential value of the IP at that pointin
the future.

Step 5: Calculate the option value - simultaneously, you can determine the option value at
each node. The option value is calculated by comparing the expected value with the price at
which the IP asset can be bought or sold. This reflects the intrinsic value of the strategic option
associated with the IP at that stage.
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Step 6: Calculate the present value - repeat these calculations for each node, moving
from the final nodes (furthest down the tree) back to the initial node (the top of the tree). As
you progress upwards, you can continuously compute expected values and option values,
incorporating probabilities and future IP values along the way.

The BOPM is a valuable framework for valuing options linked to IP assets, especially in their
nascent stages. It empowers you to evaluate early-stage IP and make informed decisions about
investment and licensing strategies.

Given the inherent uncertainty in early-stage IP valuation, engaging experts in IP valuation and
financial modeling using the BOPM is critical. In particular, sensitivity analyses are essential

for assessing how changes in parameter values impact your valuation results. In addition,
collaborating with industry experts and conducting market research can provide valuable
inputs, enhancing the robustness of your valuation.

Advantages and disadvantages of the real options method
Advantages

- The method recognizes the value of adaptability and strategic decision-making linked with
early-stage IP. It empowers technology transfer managers to evaluate various options, like
licensing, commercialization or further development, while considering uncertainties and
evolving market conditions.

- Unlike traditional valuation methods, the method considers not just the intrinsic value of an
IP, but also the additional value derived from its adaptability and future potential. This holistic
perspective provides a more comprehensive understanding of an early-stage IP asset'’s
potential value.

- Technology transfer managers benefit from valuable insights that assist in making informed
choices about IP commercialization, investment and licensing strategies. The method
quantifies the value of different options, helps assess risk-return trade-offs, and supports
efficient resource allocation.

- The method acknowledges that the value of IP assets evolves over time, and accounts for
potential future developments. This creates a realistic and dynamic framework for valuation,
which is particularly valuable in the context of early-stage IP.

Disadvantages

- The method may require advanced financial modeling skills and computational resources.

It can therefore pose challenges for technology transfer managers without a background in
finance or accounting.

- The accuracy of results hinges on the precision of input variables such as cash flow
projections, volatility or dispersion estimates, and interest rates. Estimating these variables
for early-stage IP can be uncertain and subjective, potentially leading to inaccuracies.

- Early-stage IP often lacks historical data and market comparables, which can pose challenges
in estimating variables and making reliable projections.

- The method relies on making significant assumptions and judgments about the probabilities
of different scenarios. This introduces subjectivity and bias into the valuation process.
Technology transfer managers must carefully consider these assumptions and ensure they
align with the specific characteristics of the IP being valued.

Considerations when using the real options method
When using the real options method, you should also consider the following:
Seeking expertise - by collaborating with professionals experienced in IP valuation, financial

modeling and real options analysis. Their expertise can help you navigate the complexities of
the real options method effectively.



Conducting sensitivity analysis - to assess how changes in key assumptions and variables 37
affect valuation results. This can help you understand the robustness of the valuation and
identify critical factors influencing the outcome.

Combining approaches - because, while the real options method offers valuable insights,
it is best used alongside other valuation methods like income, cost and market approaches.
Combining multiple perspectives like this enhances the reliability and credibility of

the valuation.

Carrying out continuous monitoring - recognizing that early-stage IP valuation is a dynamic
process. It is important to regularly reassess and update the valuation as new information
becomes available, market conditions evolve, and the IP asset progresses through different
stages of development.

Recommendations when using the real options method

Consider benefits and limitations - While it offers a forward-looking approach to IP valuation,
it may require advanced financial modeling skills and computational resources. Be prepared to
address these challenges.

Seek expertise and collaboration - Collaborate with professionals experienced in IP
valuation, financial modelling, and real options analysis. Their expertise can help navigate
the complexities of the real options method effectively and enhance the robustness of
your valuation.

Conduct sensitivity analysis - To assess how changes in key assumptions and variables affect
valuation results. This can help you understand the robustness of the valuation and identify
critical factors influencing the outcome.

Combine approaches for comprehensive valuation - Consider combining the real options
method with other valuation methods, such as income, cost, and market approaches.
Combining multiple perspectives enhances the reliability and credibility of the valuation.

7 The real options method
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The Monte Carlo approach uses computer-based modeling to test a wide range of scenarios
and probabilities for key valuation variables. It provides a richer picture of risk and
uncertainty, particularly for complex or high-risk IP assets. Monte Carlo simulations can
produce more defensible valuations by explicitly accounting for variability in outcomes.

The Monte Carlo tool is a simulation technique used to incorporate uncertainty and variability
into valuation models. While the income approach, specifically the DCF method, focuses on
estimating the present value of future cash flows, Monte Carlo simulation expands upon

this by considering a range of possible outcomes based on probabilistic distributions of

input variables.

By running multiple iterations of a model and considering a wide range of input parameter
values, Monte Carlo simulation allows for a more comprehensive assessment of the potential
value of a technology. It provides insights into the likelihood of different outcomes, the range
of possible values, and associated probabilities, enabling a more robust analysis of the risks
and uncertainties involved in the valuation process.

Earlier, we discussed an income approach in which the discount rate (a single value) is used
to account for both the cost of capital and the probability of success - during IP development
and when the product incorporating this IP enters the market. However, using a single value
to represent variability in the cash flow may not fully capture the volatility of the inputsin a
typical cash flow.

By contrast, Monte Carlo simulation better accounts for the uncertainty associated with key
variables such as future cash flows, growth rates, discount rates and market parameters. By
generating a range of possible outcomes, it provides a distribution of values, allowing for

a more comprehensive understanding of the potential risks and opportunities associated
with early-stage IP. Using Monte Carlo simulation in conjunction with any of the other four IP
valuation methods can therefore enable better decision-making, negotiation strategies and
portfolio management.

Examples of inputs that are susceptible to change include:

Discount rates - the cost of capital for one company differs from another and will change if, for
example, companies targeted as potential licensees have different profiles.

Attrition rate or technological risks - these are well established in some sectors like
biotechnology, and are more dynamic in others.

Costs of development - this can increase if new unexpected costs are incurred.

Timelines - development or sales milestones achieved much earlier or much later
than planned.



Associated costs - such as cost of goods sold, sales and marketing, and general and 39
administrative, are all difficult to estimate for early-stage IP development and more
predictable at a later stage and when the product is on the market.

Patent maintenance - if a company expands protection to a new region or, alternatively,
abandons a particular market.

License costs and royalty rates linked to sales - these can underperform or overperform.

Change in the duration of the remaining useful lifetime of the IP - such as new filings that
can render IP under development obsolete, litigation and changes in regulations.

Market sales and growth - competition can significantly impact sales and market
share estimations.

Simulation scenarios

The Monte Carlo method runs “what-if” scenarios to raise a probability distribution of different
outcomes, instead of a single value. Naturally, simulated scenarios will range from what is
probable given the circumstance of the IP developer, to unlikely outcomes at the extreme end
of possibility. The probability distribution curves that are produced are bolstered by confidence
intervals, which support you in determining the most likely values. You can then sense check
the output of Monte Carlo simulations with practitioners in the market, and their networks.

Figure 3. Illustration of how the value of IP may change as a result of sensitivity analysis
and simulated scenarios
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Note: NPV = net present value; rNPV = risk-adjusted net present value
Source: Blum, 2022

Figure 3illustrates the evolution from NPV calculation to a simulated output. In this figure,

we see a cashflow curve over time, during which IP development takes place as demonstrated
by the negative cash flow. Here, R&D is taking place to develop the IP into a product. As the
product enters the market, there is an inflection point as sales contribute to the cash flow and,
at some point, the project breaks even and becomes positive. At the end of the defined time
horizon, the NPV can be determined.

A second curve shows the risk-adjusted NPV, which decouples the cost of capital from the
probability of success at different stages of development, culminating in a more modest value.
We can take these NPV estimates and consider other scenarios in which, for instance, the
product performs even worse than in the scenario for risk-adjusted NPV.

Monte Carlo simulation
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Using Monte Carlo simulation

Conducting Monte Carlo simulation requires appropriate resources, including statistical
software capable of running simulations, computational power to handle the calculations,

and expertise in statistical analysis. Collaboration with experts in the field, such as financial
analysts or data scientists, can enhance the accuracy and reliability of simulations. With that in
mind, you can take the following steps to complement other IP valuation methods with Monte
Carlo simulation.

Step 1: Define the valuation objective - clearly articulate a valuation objective, such as
determining the potential value of an early-stage IP asset for licensing or other purposes.

Step 2: Gather relevant data - collect as much relevant data as possible to inform simulation
inputs. This may include historical financial data, market research, industry reports, expert
opinions, and any other sources that provide insights into the key variables affecting the

IP's value.

Step 3: Identify key variables - identify variables that significantly impact the IP's value.
These may include cash flows, discount rates, market parameters, growth rates, development
timelines and costs.

Step 4: Assess data quality - evaluate the quality and reliability of the data obtained. Ensure
that the data sources are credible and representative of the specific IP asset and its industry.
If data is lacking or incomplete, consider conducting additional research or seeking expert
opinions to supplement the information.

Step 5: Define scenarios or probability distributions - for each key variable, define scenarios
or appropriate probability distributions that reflect the uncertainty and variability associated
with them. Common distributions used in Monte Carlo simulations include normal, log-
normal, triangular and uniform distributions. Consider factors such as historical data, industry
benchmarks, expert insights, and any other available information to determine the shape,
parameters and ranges of the distributions.

Step 6: Specify assumptions - clearly state the assumptions made regarding the
relationships, and if applicable correlations and dependencies between the key variables.
Define any modeling assumptions, such as growth rates, market conditions or technological
advancements, which are necessary to create a realistic simulation framework.

Step 7: Generate random trials - conduct random trials by sampling from the defined
probability distributions for each variable. The number of trials should be sufficient to capture
the range of possible outcomes and achieve statistical significance and convergence to a stable
solution. Typically, thousands or even tens of thousands of trials should be performed.

Step 8: Perform simulations - run the simulations by applying the defined valuation model or
models to each random trial. This involves combining the sampled values of the key variables
to calculate the IP's value in each simulation iteration. The result is a distribution of potential
values reflecting the variability and uncertainty inherent in the IP valuation.

Step 9: Analyze the distribution - analyze the distribution of values generated by the
simulations. Identify the mean, median, standard deviation and other statistical measures
to understand the central tendency, variability and shape of the distribution. Visualize

the distribution through histograms, cumulative probability plots, or other graphical
representations that enable you to gain insights into the range of potential outcomes.

Step 10: Carry out interpretation and decision-making - use the results of Monte Carlo
simulation to inform decision-making. Analyze the distribution to understand the likelihood
of different valuation outcomes and assess the risk-reward trade-offs associated with the
IP asset. This information can help in negotiating licensing terms, determining appropriate
pricing or guiding investment decisions.



Advantages and disadvantages of Monte Carlo simulation /1

Advantages

The method allows for explicit consideration of uncertainty and variability in the valuation
process. By sampling from probability distributions of input variables, such as cash flows,
discount rates and market parameters, the simulation generates a range of possible
outcomes, providing a more realistic representation of the potential value of the IP.
Simulation provides insight into the likelihood of different outcomes, and associated
probabilities. This probabilistic analysis helps in assessing the risk and uncertainty associated
with IP valuation, leading to more informed decision-making.

The method allows for the consideration of multiple input variables simultaneously, capturing
their interdependencies and interactions. This comprehensive assessment provides a holistic

view of value drivers and helps in understanding the overall impact of various factors on
valuation results.

Disadvantages

- The method requires accurate and reliable data. Obtaining high-quality data on key variables,
such as cash flows, market parameters, and their respective probability distributions, can be

challenging, especially for early-stage IP where data may be limited.

- Implementation requires a solid understanding of statistical concepts, simulation techniques

and appropriate modeling assumptions. It often necessitates expertise in statistical analysis
and simulation software.

- Simulations are sensitive to the assumptions made regarding probability distributions,
correlations and other modeling choices. The accuracy and reliability of simulation results
depend on the quality of these assumptions, and small changes in assumptions can lead to
significant variations in the valuation outcomes.

- Running Monte Carlo simulations involves performing a large number of iterations, which

can be computationally intensive and time-consuming. Adequate resources, such as powerful
computers or specialized software, may be required to handle the computational demands of

these simulations.

Recommendations when using Monte Carlo simulation

Gather relevant data - Collect comprehensive and relevant data to inform the simulation
inputs. This may include historical financial data, market research, industry reports, expert
opinions, and any other sources that provide insights into the key variables affecting the IP's
value. Ensure the data is credible and representative of the specific IP asset and its industry.

Identify key variables - that significantly impact the IP's value. These may include cash
flows, discount rates, market parameters, growth rates, development timelines and costs.
Understanding these variables and their potential ranges of values is crucial for constructing
accurate simulations.

Define scenarios or probability distributions - that reflect the uncertainty and variability
associated with them. Consider factors such as historical data, industry benchmarks, expert
insights, and any other available information to determine the shape, parameters and ranges
of the distributions.

Specify assumptions - Define any modeling assumptions necessary to create
a realistic simulation framework, such as growth rates, market conditions or
technological advancements.

Conduct sensitivity analysis - Assess how changes in key assumptions and variables affect
valuation results. This helps in understanding the robustness of the valuation and identifying
critical factors influencing the outcome.
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Collaborate with experts - such as valuation experts, financial analysts or data scientists. This
can enhance the accuracy and reliability of simulations. Seek expertise in statistical analysis
and simulation techniques to ensure the validity of the Monte Carlo simulation results.




Conclusions

Valuing IP is a crucial task for technology transfer managers and innovation professionals at
universities. To empower you in this task, this guide has provided a comprehensive toolkit.
Exploring various valuation methods and incorporating practical examples and case studies,
this toolkit can enable you to confidently assess and maximize the value of early-stage IP.

The guide has delved into four different approaches to valuation, catering to the specific needs
of IP valuation in the context of technology transfer.

The cost method, with its simplicity, allows you to easily estimate the value of IP based on
incurred development costs. However, unless the IP is at a late stage of development and has
been demonstrated to work in a commercially relevant environment, this approach may fall
short of capturing the true value of the IP and its potential for future commercialization.

The market approach, a pragmatic method, allows you to assess the value of IP by comparing
it to similar transactions in the market. Providing access to data providers, technology transfer
networks and relevant publications, this approach enables you to gather crucial market
information to support your valuations.

The income approach, although more intricate and time-consuming, provides a robust
framework for estimating the value of IP. By projecting future cash flows and discounting
them to their present value, this method accounts for the risks and uncertainties associated
with IP development. The approach is particularly valuable in sectors such as biotechnology
and pharmaceuticals.

The real options method takes into account the flexibility and strategic opportunities
associated with IP development. The approach incorporates the value of managerial flexibility
and adaptability throughout all stages of IP development. It can support informed decision-
making and showcase strategic options to optimize the value of IP.

Monte Carlo simulations address the inherent uncertainties and variability in IP valuations.
This powerful simulation technique enables the incorporation of multiple input variables
and generates probability distributions, providing a more comprehensive understanding of
potential outcomes and associated risks.

By following the step-by-step methodologies outlined in this guide, and taking on board the
recommendations provided, you can develop robust models for valuing IP. In sourcing relevant
quality data and making reasonable and defendable assumptions, you will be well equipped to
address the complexities of IP valuation.

Ultimately, this guide aims to empower you as technology transfer professionals to unlock
the value of your institution’s IP portfolio and support successful technology transfer and
commercialization endeavors. By embracing a multi-faceted approach and leveraging the
insights provided, you will be able to confidently navigate the landscape of IP valuation, and
contribute to the growth and impact of your institution’s IP assets.



Glossary

Asset
Assignment

Binomial option pricing model
Black-Scholes model

Commercialization

Copyright

Cost method

COVID-19

Due diligence
Full economic costing

Infringement

Something valuable owned by an individual
or organization, which can include patents,
copyrights and trademarks.

The legal transfer of ownership rights
of IP from one party to another, often
for compensation.

A mathematical model used to value options,
including real options, by considering multiple
possible scenarios for the future, typically
using a binomial tree.

A mathematical model used to calculate
the theoretical price of financial options,
often applied to options embedded in
intellectual property.

The process of taking intellectual property
from R&D to market-ready products
or services.

Legal protection for original creative works,
including literature, music and software.

Avaluation method that estimates the value of
intellectual property by determining the cost to
recreate it at current market prices.

The acronym for “coronavirus disease 2019,”
a global pandemic that significantly impacted
various industries, including intellectual
property and technology transfer.

A comprehensive examination and assessment
of intellectual property to evaluate its value,
risks and potential.

A financial calculation that accounts for all
costs associated with a R&D project at a
university, including overhead expenses.

Unauthorized use, reproduction or distribution
of intellectual property rights, which may result
in legal action.



Income approach

Intangible assets

Intellectual property (IP)

International valuation standards

IP management

IP rights

Joint venture

License (agreement)

Licensee

Licensing

Licensor

Litigation

Market approach

Market intelligence

Valuation method in which the value of IP is 45
determined by focusing on future cashflows

from the development and sales of products

incorporating the IP assets.

Non-physical assets, such as patents,
copyrights, trademarks and trade secrets,
which have value to an organization.

Legal rights granted to creations of the mind,
such as patents, trademarks, copyrights and
trade secrets.

International standards and guidelines
that provide principles for the valuation of
intellectual property.

Strategies and practices for maximizing
the value and protection of intellectual
property assets.

Legally protected rights associated with
intellectual property, such as the right to
exclude others from using, making or selling
anIP.

A business arrangement in which two or
more parties collaborate to develop, use or
commercialize intellectual property.

A legally binding contract that grants
permission to a third party to use, sell or
distribute intellectual property in exchange for
compensation or royalties.

The party that obtains a license to use
intellectual property owned by another party.

Granting permission to another party to use,
make or sell intellectual property in exchange
for compensation.

The party that grants a license to another party
for the use of its intellectual property.

Legal action taken to enforce or defend
intellectual property rights through the
court system.

Avaluation method that assesses the value
of IP based on comparable sales, licensing
agreements or market transactions.

Information and data collected and analyzed
to understand market trends, competitive
landscapes and other factors relevant to the
valuation of intellectual property.

c -
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Monte Carlo simulation

Net present value

Patent

Peer review

Portfolio

Prior art

Probability distributions

Proof of concept funding

Real options method

Research and development

Royalty

Royalty rate

Spin-out

A statistical technique used to model various
outcomes by running multiple simulations
with random variables, often applied in

the valuation of intellectual property for

risk analysis.

A financial metric that calculates the present
value of expected future cash flows, often
used in the valuation of intellectual property to
determine asset value.

A government-granted exclusive right that
allows an inventor to protect their invention
from unauthorized use for a specified period.

The evaluation of intellectual property
valuations and methodologies by independent
experts to ensure their accuracy and validity.

A collection of intellectual property assets
held by an individual or organization, often for
strategic purposes.

Existing public knowledge or documented
information that may affect the patentability of
an invention.

Mathematical functions that describe the
likelihood of different outcomes or events,
often used in risk analysis during the valuation
of intellectual property.

Funding provided to support the development
and validation of early-stage innovations

or technologies, often by universities

or institutions.

A financial technique used to value intellectual
property by considering the flexibility and
strategic options it provides over time.

Systematic activities aimed at creating
new knowledge, products, processes or
technologies, often leading to valuable
intellectual property.

A payment made by one party (e.g., licensee)
to another (e.g., licensor) for the use of
intellectual property

The percentage of revenue or income paid to
the owner of intellectual property for its use by
alicensee.

A new or separate company or entity created
to commercialize intellectual property or
technologies developed within an organization
such as a research intensive university.



Startup

Technology transfer

A newly established business venture often
built around innovative technologies or
intellectual property, with high growth
potential. In the context of a university, many
student-led ventures are considered startups.

The process of transferring intellectual
property, knowledge or technology from one

organization to another for commercialization.

c -
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This guide provides foundational knowledge and tools

to apply practical valuation methods, empowering
technology transfer offices to assess early-stage
innovations effectively. It covers market, cost, and income
approaches, emphasizing practical application even when
data is limited or ambiguous. Throughout the guide, case
study examples help users navigate each stage of the

IP valuation process.
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