18.11.23

LEIPZIG WELTOFFENE

HOCHSCHULE-
GRADUATE SCHOOL
OF MANAGEMENT WELTOFFENES
SACHSEN

llllllllllll

‘ I - s ‘%ﬁ J, . w! TV N
Leadership in Technological Innovation: The
Importance of Managing Intellectual Property

Prof. Dr. Kelvin W. Willoughby 18 November 2023

1
Prowess in the
management of intellectual property
is an essential part of
leadership
in technological innovation.
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and Entreprencurship

The research of the Chair is focused on the management of
technological innovation, entrepreneurship & intellectual property

We examine technological innovation from three different academic perspectives,
using sound theory and rigorous methodology, to produce novel and useful results

Intellectual Technology

Management of

Technological Innovation Property Management Entrepreneurship
. Contexts or Themes:
|ndustrgznf;§bﬁ;$j r:oen\? anifes Contexts or Themes: Strategies by which entrepreneurial
’ B ’ |P strategies for facilitating appropriation technology ventures may develop

start-ups, academic laboratories,
communities, countries

of value from technological and compete internationally
Innovation

IP strategies for startups

Patent strategies for modular

= |P management in large,
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.% complex technical companies products and systems = Universities and technology

2 = Global innovation and trade = Open innovation, co-creation and startups

§ in technology IP management = Entrepreneurship and local

3 = Innovation strategy for the = |P protection for artificial economic development

g energy transition intelligence inventions = Technology transfer and

§ = Gerontechnology innovation = Patent analytics & quantum tech entrepreneurship

B = Sustainability and innovation = Blockchain and IP rights = Women and entrepreneurship
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CEO of an innovative and
influential global company ...

... with leadership challenges

Prof. Dr. Kelvin W. Willoughby 18 November 2023 6




Dara Khosrowshahi

Founded in 2009

By 2023 ...
Employees = 33,000

Market cap = 112 Billion US$
Annual revenue = 35 Billion US$
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$35B
2023
$40B

Annual Revenue (US$)
Uber - from 2018 to 2023

$35B
$30B
$25B
$20B

$15B

2019 2020 2021

2022

companiesmarketcap.com
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Uber
$120B
Market Capitalization (US$)
Uber - from 2018 to 2023
$100B
$80B
$60B
2020 2021 2022 2023
companiesmarketcap.com
9
Another Uber-related story ...
A successful entrepreneur
and global technology leader in an
emerging field of digital business
... a cautionary tale
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Anthony Levandowski
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' Spotlight on student entrepreneurs:
At 22, Anthony Levandowski is already a veteran businessman

s .V Bonnie Azab Powell, Public Affairs | 13 February 2003

® BERKELEY - Berkeley graduate

dialing his
after the

\\?:
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\-"% g Beele

h?StRldeI’ UNIVERSITY OF CALIFORNIA
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GhostRider: The Self-Driving Motorbike That Launched Anthony Levandowski

Mark Harris, IEEE Spectrum, 27 February 2018 ieee. i g-motorbike-that-

Prof. Dr. Kelvin W. Willoughby 18 November 2023
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Berkeley

UNIVERSITY OF CALIFORNIA

Anthony Levandowski

Product Manager
Google and Business Lead for Driverless Cars

November 12, 2013
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Berkeley Alphabet
Anthony Levandowski G o g I e

Product Manager
Google and Business Lead for Driverless Cars

A

WAYMO
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Leadership in Technological Innovation: The Importance of Managing Intellectual Property
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INDUSTRY, MATERIALS & UTILITIES AUGUST 18, 2016 / 6:50 PM / UPDATED 5 YEARS AGO

Uber buys self-driving truck startup Otto;
teams with Volvo

Source:
By Bernie Woodall 5 MIN READ f v https://www.reuters.com/article/us-uber-
’ tech-volvo-otto-idUSKCN10T1TR
(accessed 25 August 2021).
(Reuters) - Ride service Uber Technologies Inc said on Thursday it
acquired self-driving trucks startup Otto and formed a $300 million

alliance with Volvo Car Group to develop self-driving cars.

S

17
.
Uber acquires autonomous truck startup
L3 L3
Otto, co-founder to lead self-driving efforts
Uber wants to be the self-driving leader
By Jordan Golson | Aug 18, 2016, 11:49am EDT Uber paid $680 million for self-driving truck
Sotice.Ubstand M0 company Otto for the tech, not the trucks
And Uber helps Otto accelerate its path to market.
m By Johana Bhuiyan | @/MBooyah | Aug 18, 2016, 5:15pm EDT
Source: https://www.theverge.com/2016/8/18/12533736/uber-otto- Vl).\' m
truck: thony 25 August 2021).
Source: https://www.vox.com/2016/8/18/1 paid-680-million-fc If-driving-
truck pany-otto-for-the-tech-not-the-trucks 25 August 2021).
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Anthony Levandowski - Global Technological Innovation Leader
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Uber CEO Travis Kalanick with Anthony Levandowski,
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Travis Kalanick — Founder and CEO, Uber

EIP; Stiftungsfonds Deutsche Bank Chair of
5 H H L GRADUATE SCHOOL Innovation Management Prof. Dr. Kelvin W. Willoughby 18 November 2023
E OF MANAGEMENT

and Entrepreneurship

21

21

Relationship Between Ownership of Resources & Control of the Enterprise

But most
(successful)
Al entrepreneurs
Most (naive?) end up in this
entrepreneurs zone
want to remain
Ownership in this zone
sacrificed by
entrepreneur
Extraordinary
entrepreneurs
might manage
to end up in this
None zone
None All
Control sacrificed by entrepreneur
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Relationship Between Ownership of Resources & Control of the Enterprise

Travis Kalanick

But most
(successful)
Al entrepreneurs
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entrepreneurs Jone
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Ownership in this zone
sacrificed by
entrepreneur
Extraordinary
entrepreneurs
might manage
to end up in this
None zone
None All

Control sacrificed by entrepreneur
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Uber CEO Travis Kalanick with Anthony Levandowski, the former head
of its self-driving-vehicle division. Associated Press
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€he New York Eimes
Uber Founder Travis Kalanick Resigns

as C.E. O. By Mike Isaac  June 21, 2017

Travis Kalanick, the chief executive of Uber, said last week that he would take an
indefinite leave of absence. Kim Kyung-Hoon/Reuter

Source: https://www.nytimes.com/2017/06/21 o-travis-kalanick.html 25 August 2021).

25

Dara Khosrowshahi ... Uber’s new leader

Prof. Dr. Kelvin W. Willoughby 18 November 2023
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Relationship Between Ownership of Resources & Control of the Enterprise

Travis Kalanick But most

(successful)
entrepreneurs
end up in this

zone

Extraordinary
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might manage
to end up in this
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All
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Ownership in this zone
sacrificed by
entrepreneur
None
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All
Control sacrificed by entrepreneur
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Uber Founder Travis Kalanick Leaves
Board, Severing Last Tie

He has sold more than $2 billion of his Uber shares and on
Thursday will complete the sale of his remaining stake in the

company.

Travis Kalanick was forced to resign as chief executive of Uber in 2017. Elijah

Nouvelage/Getty Images

Ehe New York Eimes

By Kate Conger December 24, 2019

Source: https://www.nytimes.com/2019/12/24/technology/uber-
travis-kalanick.html (accessed 25 August 2021).
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Relationship Between Ownership of Resources & Control of the Enterprise
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Relationship Between Ownership of Resources & Control of the Enterprise
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\ (successful)
Al entrepreneurs
Most (naive?) end up in this
entrepreneurs zone
want to remain
Ownership in this zone .
sacrificed by “
entrepreneur i
Extraordinary
entrepreneurs
might manage
to end up in this
None zone
None All
Control sacrificed by entrepreneur
.:E."pmng‘hm‘p‘ e Prof. Dr. Kelvin W. Willoughby 18 November 2023 31

31

What happened?
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Theft
of

Trade Secrets

(a type of intellectual property)

Prof. Dr. Kelvin W. Willoughby 18 November 2023 33

Waymo LLC v. Uber Technologies, Inc. et al , Case 3:17-cv-00939
Complaint Filed 02/23/17, United States District Court, Northern District of California

Prof. Dr. Kelvin W. Willoughby 18 November 2023 34
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= g Q €he New Pork Times LR -

TECHNOLOGY

Waymo Asks Court to Block
Uber’s Self-Driving Car Project

regionaregion=bottom-well&WT.nav=bottom-well (visited on 11 March 2017).

Prof. Dr. Kelvin W. Willoughby 18 November 2023 35

Uber vs. Waymo (Aiphabet / Google)

* Anthony Levandowski was a employee of Waymo, a subsidiary of
Alphabet (Google’s parent company)

* Levandowski stole trade secrets from Waymo

* He then launched a startup, Otto, resigned his position at Waymo,
and then utilized the trade secrets stolen from Waymo at Otto

* Uber bought Otto, and Levandowski came to work for Uber ... as
a star employee of Uber

* Uber made use of Waymo’s trade secrets that had been illegally
appropriated by Otto

* Waymo sued Uber for utilizing stolen property as part of its
technology for autonomous vehicles

'HHL:

Prof. Dr. Kelvin W. Willoughby 18 November 2023 36
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TECH INDUSTRY

Four days, $245 million: How
Waymo v. Uber came to an end

A surprise settlement ends the case before it reached the jury.
Here’s an inside look into how it went down.

BY DARA KERR / FEBRUARY 9, 2018 3:36 PM PST Under their agreement, Waymo gets 0.34 percent of
Uber's equity, worth about $245 million given Uber's
estimated valuation of $72 billion. Uber also agreed
to not incorporate Waymo's confidential information
into hardware and software used in its self-driving
cars. Waymo had been seeking $1.8 billion in
damages. The surprise settlement brings to a close
one of the highest profile court battles in Silicon
Valley history, pitting Waymo -- the self-driving car
spinoff of Google's parent company, Alphabet --
against Uber, the world's most valuable startup. The
case centered on 14,000 "highly confidential" files
that Google's former star engineer Anthony
Levandowski allegedly downloaded before quitting
in January 2016 to form his own self-driving truck
company, Otto. Uber acquired Otto seven months
later. Waymo claims its trade secrets found their
way into Uber's self-driving cars.

Source: https://www.cnet. b from-behind-th deal-self-driving
and-trade-secrets/ (visited on 20 February 2017).

€he New York Eimes  https://nyti.ms/2TpSibg

Star Engineer Who Crossed Google Is
Ordered to Pay $179 Million to Company

Anthony Levandowski, who helped pioneer self-driving cars and was
accused of taking Google’s trade secrets to Uber, also filed for bankruptcy.

é By Mike Isaac

March 4, 2020

SAN FRANCISCO — Anthony Levandowski, a former star Google and Uber
engineer who helped pioneer self-driving cars, filed for bankruptcy protection
on Wednesday after a court ordered him to pay $179 million to Google over a
contract dispute.

Prof. Dr. Kelvin W. Willoughby 18 November 2023 38
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Star Technologist Who Crossed Google @ k @0
Sentenced to 18 Months in Prison. l]B New ﬂﬂl’ Im95
Anthony Levandowski, a onetime star Silicon Valley engineer of
self-driving cars, had pleaded guilty to stealing trade secrets.
OAKLAND, Calif. — Anthony
Levandowski, a pioneer of self-

f © v = A I driving car technology in Silicon
Valley, had once been feted by
companies such as Google and
Uber for his engineering expertise.
But on Tuesday, Mr. Levandowski’s
fall from grace was capped when he
was sentenced to 18 months in
prison for stealing self-driving car
trade secrets from Google. He will
not be required to serve his
sentence until the coronavirus
pandemic subsides, a federal judge
ordered.

Mr. Levandowski, 40, also agreed to
pay $756,499 to Waymo, a self-
driving business spun out of
Google, as restitution. He had filed
for bankruptcy in March, saying he
had $50 million to $100 million in
personal assets. He will also be
required to pay a fine of $95,000.

Anthony Levandowski, a former Google and Uber engineer, agreed to pay $756,499 to
Waymo, a self-driving business spun out of Google, as restitution for theft of trade N
secrets. Justin Sullivan/Getty Images sentencingrade-secrets i searchiResuitPosilion=3 (visited on 1 February 2021).

Source: Kate Conger, New York Times, 4 August 2020,

39

Anthony Levandowski, an engineer who stole @h N @o
trade secrets, receives a Trump pardon. e ew 0 tk 1me5

Anthony Levandowski in California in 2019. He was one of Silicon Valley’s most prominent engineers but was sentenced in August to 18 months in

prison. s y
Jason Henry for The New York Times 0 stole-trade-secrets trump-pardon (visited on 20 January 2021).

40
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Dara Khosrowshahi |

Management of
Intellectual Property?

Lerzic Stiftungsfonds Deutsche Bank Chair of
[0} H H I GRADUATE SCHOOL | Innovation Management Prof. Dr. Kelvin W. Willoughby
N3 OF MANAGEMENT and Entrepreneurship
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What is Intellectual Property? ... a short-hand definition

Intellectual property is an intangible
asset for which a government has
granted a person or an organization
exclusive rights.

18.11.23

22



What is Intellectual Property? ... a formal definition

Intellectual property is that class of
intangible assets on which legal rights
have been conferred by a sovereign state
whereby the recipients of those rights
possess the authority to exclude others
from using, making, selling, distributing,
importing, copying or otherwise exploiting
the associated assets without permission.

45

What is Intellectual Property?

Intellectual property is that class of intangible assets on which legal rights have
been conferred by a sovereign state whereby the recipients of those rights possess
the authority to exclude others from using, making, selling, distributing, importing,
copying or otherwise exploiting the associated assets without permission.

» Patents

* Trade secrets

» Copyright

 Design rights / Design patents
* Trade marks

* “Trade dress”
- Demarcations of origin / Certifications of authenticity

- “Petty patents” / “innovation patents” / “utility models”
* Plant varieties
* Licenses

o Lerzic Stitungsfonds Deutscho Bank Chair o
(¥ H H L GRADUATE SCHOOL | jnnoyation Management Prof. Dr. Kelvin W. Willoughby 18 November 2023
Ly GF MANAGEMENT | nd Entraproncarei
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Intemet Uniform Resource Locator (URL), global coordi-

the accompanying figures, which form a part hereof.In the
figures, similar symbols typically identify similar compo-
nents, unless context dictates e illustrtive
embodiments described in the detaild description, figures,

thereference indicatorto precisely locateisel, Location data
may be stored n the. tor,on the intermet, orin
a database within the computer. Using exclusively
ot give enough accuracy for autopomous vehicle operation.

may be uilized, and other changes may be made, without

For exampl  only giy y
about 30 feet, o acklitional accuracy may be beneficial. A 30
wreat

departing mater pre-
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WISCONSIN

UNIVERSITY OF WISCONSIN-MADISON

Patents
Enlightened leadership
in IP management by
student alumni
of a university?
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WAREF ‘@

Wisconsin Alumni Research Foundation ¥ E A?f’

51

US005781752A

.
United States Patent (9 (1) Patent Number: 5,781,752
Moshovos et al. @451 Date of Patent: Jul. 14, 1998
[54) TABLE BASED DATA SPECULATION 5,666,506  9/1997 Hesson et al. ....oeoorerervensiisenes 395/392
CIRCUIT FOR PARALLEL PROCESSING
COMPUTER OTHER PUBLICATIONS
75] In . And: L Mosh - Scott E. Gurinda Sohi et al.. Instruction Issue Logic for High-Per-
Breach: Terani N. Vijaykumar; formance Interruptable Pipelined Processors; ACM 1987,
Gurindar S. Sohi. all of Madison. Wis. ~ PP- 27-34.
[73] Assignee: Wisconsin Alumni Research Primary Examiner—Krisna Lim
Foundation. Madison. Wis. Attorney, Agent, or Firm—Quarles & Brady
[21] Appl No.: 773,992 7 ABSTRACT
. Dec A predictor circuit permits advanced execution of instruc-
(22] Filed: 24,1996 tions depending for their data on previous instructions by
[51] Int. CL6 GO6F 9/38 dicting such dependencies based on previous mis-
[52] US.CL 395/392 speculauons detected a( thc final stages of processing. Syn-
(58] Field of Search .. .. 395/392  chronization of d ions s provided by a table
creating entries for each i of p i
(56] References Cited Table entries are created and deleted dynanucally to luml
total memory requirements.
U.S. PATENT DOCUMENTS
5664,138  9/1997 YOShida ..ovrervusenrssusssnssassessnss 395/395 9 Claims, 7 Drawing Sheets
3 H H L GrAbUTe oo ;\:lova]u:):‘:;a::;:ml:;ﬂnk e Prof. Dr. Kelvin W. Willoughby 18 November 2023 52
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= “Wisconsin Alumni Research
Q =
alS TECHNICA Foundation, or WARF, sued

Apple in 2014, accusing its A7,
A8, and A8X chips of infringing

Apple must pay $506M for infringing US Patent No. 5,781,752, which

_—

POLICY —

] 1+’ claims a type of "table based
unlverS].tY S patent data speculation circuit." The
University of Wisconsin may collect $4.35 apiece for millions of iPads and iPhones. following year after a trial, a
JOE MULLIN - 7/26/2017, 9:35 PM WlsconSIn Jury found that Apple

had infringed the '752 patent and
that it should pay $234 million in
damages. Yesterday's order,
signed by US District Judge
William Conley, more than
doubles that amount. Conley
awarded WARF $1.61 per unit
for many of the iPad and iPhone
devices that use the accused
chips, up until the entry of
judgment in October 2015. He
also tacked on $2.74 per unit as
a royalty payment covering the
period from the date of judgment
through December 26, 2016,
which is when the '752 patent
expired.”

Source: Joe Mullin, 26 July 2017,

i tech-policy/2017/07/judge-ord
et 506m-1 tyfor-patentinfri

o]

Enlarge / Wisconsin Alumni Research Foundation will be able to collect more than $500 million in royalties on Apple products
that used the A7, A8, and A8X chips. That includes the iPad Air, pictured here in 2013.

y-for-p:
(accessed on 25 September 2017).
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Another type of intellectual property ... trademarks

Trademarks

... student entrepreneurs taken by
surprise, by mismanaging IP
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Founder Press Enquiries Join Staff Join Faculty ~ Contact & Visit Us oo

Skoltech .
T Natalia Glazkova ~*°*®

NAURCINDEX

ABOUT ADMISSIONS EDUCATION RESEARCH INNOVATION FACULTY INDUSTRY STUDENT LIFE COLLOQUIA Q

Skoltech scientists unveil a new cardiac monitoring
gadget

Ateam of Skoltech researchers has created a device that can monitor a cosmonaut's cardiovascular system during pre-flight
training, space missions and after-flight rehabilitation. The results of their study were published in the international journal, Acta

Astronautica.

wanne “Our solution can benefit both cosmonauts
«=  and ordinary people," says the start-up
™™ founder and PhD student at the Skoltech
po Space Center, Natalia Glazkova.

=« "Cardiovascular diseases remain the number

monitor

aag 1 cause of death in Russia and globally. ...
our device performs extended 7-day

monitoring, thus raising the chances of
«en detecting the problem at an early phase.”

general

significantly improve the quality of life and life expectancy.”
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CARDIOLOG
TECHNOLOGIES

A digital health startup
developing a wearable ECG
monitoring system for
preventive cardio screening
and arrhythmia
management

57

Leadership in Technological Innovation: The Importance of Managing Intellectual Property

N cardiol/OG

Automated ECG

Detection & Prediction SW
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Leadership in Technological Innovation: The Importance of Managing Intellectual Property

Trademark

cardiol'OG

Prof. Dr. Kelvin W. Willoughby 18 November 2023 59

Leadership in Technological Innovation: The Importance of Managing Intellectual Property

http://cardiolog-technologies.ru

cardiol'OG

Manufactures and commercializes products and
services related to ECG monitoring with an
adaptive algorithm for atrial fibrillation detection.

Booth at the IDTechEx trade show
in Berlin on 11-12 April 2018
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IDTECHEX Exhibition, Berlin

cardiol’'OG

« A premier business exhibition wit
200 exhibitors engaging with ove
attendees.

« First international event for us

h over
r 2,500

» Became one of the Launchpad Winner.

CardioL0G Technologies  cardioLOG Technaloges, LLC s a digital health start-up developing

PRINTED ELECTRONICS WORLD
TAGS

wearable EC

pany

moritoring They have developed a body-wernmuli-ead adhesive
£CG-

for noisy data analysis and arrhythmia detection. The proposedt
solution can help to perform arthythmia sereening therefore

Graphene and Carbon Nanotubes
printed, Flexible and Organic Electronics

petertiallyreducing rumber of heart related compl cations as vell
as healthcare system load.

CityQis about making a new type of ebikes to replace cartraffic
but GtyQ i also about offering such new vehicles as part of Maas -
“mobility as a service" (VIS i one of several such partners). Bosch

accordingto PWC).

and many self-civing GityQ will be bult to support tis n the years
to come. According to PWCthere will be 470 millon connected
vehicles by 2025,

st

°  IDTechEx Announces the Winners
of Launchpad
IDTechEx
v e
n
@
: IDTechEXx

Discover your

Subscription

IDTechEx Launchpad wil 2
Show! held in Berlin, Germany on 11-12 April 2018 (www.IDTechEx.comy/europe). All winners.

LEARN MORE

The IDTechx Launchpad iniatvefeatures earl-stage startups, niversties, newy spun-

qovernmentlabs who il d working
prtotype or product thathighights new advances n anyof therelated event topics of 3D
printing, 3 , graphene, interet of things, of-grid energy

independence,pinte electrnics,sensors, r wearable technology. IDTechEx

2019

The initative provides the opportunity for the winning companies to exhibit their tate-of-the-
art it th i al

$37.1bn

0utto over 2,500 attendees, including product developers, technology scouts and b
integrators.

‘The winners of IDTechEx Launchpad 2018 are:

Stftungsfonds Deutsche Bank Chair of
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Trademarks
7 DAYS BEFORE
THE INTERNATIONAL TRADE FAIR EXHIBIT ...

Innovation Management
and Entrepreneurship
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APRIL 4th, 2018

Dear Sirs,

We act for the French company CardioLoas Technologies‘

CARDIOLOGS TECHNOLOGIES is the owner several trade mark agglicaﬁons and rﬁislrations CARDIOLOGS, including inter alia the following Trade Marks:
- French Trade Mark registration CardioLogs No. 144125148 of October 12, 2014

- Eumﬁan Trade Mark resislration CARDIOL0§§ No. 017424763 of November 2. 2017

- UK Trade Mark application CARDIOLOGS No. UK00003267897 of November 2, 2017

- U.S. Trade Mark application CARDIOLOGS No. 87669701 of November 2, 2017

(collectively “the Marks")

The services protected by the various Marks include a wide range of Saa$S software, algorithms, analysis and monitoring. Full details of the Marks are enclosed.

CardioLogs Technologies has acquired valuable reputation and goodwill in the European Union and throughout the world in the mark CARDIOLOGS and its associated family of
CARDIOLOGS marks which it strives to maintain. CardioLogs Technologies is a forerunner in the use of artificial intelligence for ECG monitoring.

CardioLogs Technologies has recently become aware of your website http:/cardiolog-technologies.ru, which mentions that you are running a Russian company called
“CardioLOG Technologies". It informs the public that you manufacture and commercialize products and services related to ECG monitoring with adaptive algorithm for atrial
fibrillation detection, and that you will have a both during the IDTechEx event in Berlin on 11-12 April.

The words CARDIOLOGS and CARDIOLOG are merely identical. Moreover, the goods and services offered in your website are identical of highly similar to those of CardioLogs|
Technologies. Your use of the mark CARDIOLOG is therefore likely to lead consumers to believe — erroneously — that the goods and services offered by you emanate from
CardioLogs ies or from an i linked undertaking. C there is a likelil of ion between CARDIOLOG and the Marks on part of the public,
and notably CardioLogs Technologies’s clients.

Therefore, your use of the mark CARDIOLOG infringes CardicLogs Technolﬁies's Ericr righls, and notably its Marks.

In light of the above, we have advised CardioLogs Technologies that it has a claim against you. i ing CardioLogs ies's rights, all of which are hereby
reserved, CardioLogs Technologies may be prepared to refrain form taking further action against you provided that you immediately :
1. Stop any use of the mark “CardioLOG" or “Cardiologs” whatsoever

2. Surmrender the domain name cardiolog-technologies.ru and any other domain name ining the word “ i " or “
3. Change your company name to delete the word “Cardiolog”

4. Withdraw any agg[ication you may have made containing these words

And provide us me evidence of the same.

If you do not cease and desist the infringement, CardioLogs Technologies will take appropriate legal action against you and will seek all available damages and remedies.

63

Trademarks — Infringement of Foreign Trademark Rights

Cardiologs HOME PRODUCT NEWS CAREERS PUBLICATIONS PATENTS CONTACT
Al SERVING ‘ " y
CARDIOLOGY ycardiologs

YOUR Al PARTNER FOR MORE EFFICIENT
CARDIAC DIAGNOSTICS

ABOUT CARDIOLOGS

Cardiologs is a medical technology company committed to Itwas the worlds first medical device powered by deep learning

cardiac diagnostics by utilising medical-grad technology to receive regulatory clearance (CE Mark in August
artificial intelligence and cloud technology. 2016) and among the first to receive FDA clearance (une 2017).
From the very early stages, Cardiologs partnered with leading Today, Cardiologs is partnering with clinicians and healthcare
cardiology and emergency medicine experts to develop a practitioners across four continents to realize the vision of
cutting-edge solution that empowers clinicians worldwide to making expert cardiac diagnostics scalable and accessible to
deliver expert cardiac care faster and more efficiently. everyone.

The Cardiologs ECG Analysis Solution is built on an ever-growing

and proprietary database of more than 1,450,000 recordings

and is supported by a number of dlinical publications that
leading diagnostic p

crzic Stitungsfonds Deutsche Bank Chair
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Trademarks — Infringement of Foreign Trademark Rights
Russian Company: CardioLOG Technologies

Website: http://cardiolog-technologies.ru

Email address: cardiolog-technologies@gmail.com

Unregistered trademarks: cardiolL R
9 0G Pltelc

French Company: Cardiologs Technologies SAS

Website: http://cardiologs.com
Email address: contact@cardiologs.com

Registered trademarks: CardioLogs CARDIOLOGS
(in EU, France, UK, USA)

@ HHL:
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CardioLOG T ologies

ttp://cardiolog-technologies.

Sense2beat v
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SENSE2BEAT
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Trademarks — Infringement of Foreign Trademark Rights

https://sense2beat.com

Sense2beat

Make sense of every heartbeat

ABOUT PRODUCT ANALYTICS

SERVICE

CONTACTS Q
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INTELLECTUAL PROPERTY MANAGEMENT
AND TECHNOLOGICAL ENTREPRENEURSHIP

KELVIN W. WILLOUGHBY

Professor of Entrepreneurship and Intellectual Property
School of Electrical Engineering and Computing
Faculty of Science and Engineering
Curtin University, G. P. O. Boz U1987, Perth WA 6845, Australia
k.willoughby@curtin.edu.au
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This paper investigates the distinctive technology i ies of ial
technology firms. In contrast with much popular opinion, it is reported that intellectual
property features more prominently in the business of small entrepreneurial firms than it does in
the business of large, established mature firms. The intellectual property portfolios of tech-
nology firms of all sizes and ages exhibit a rich array of instruments in addition to patents for

i hnology, including trad demarks and copyright, together with licenses
to  sourced . The i property profiles of technology firms appear
to be influenced by their context, organizational profiles and corporate goals and by the
character of their technology.

Keywords: Intellectual property;
marks; licensing; bioscience; SMESs; IP profiles.

trade secrets; patents; copyright; trade-

.:E."pmng‘hm‘p‘ e Prof. Dr. Kelvin W. Willoughby 18 November 2023 69
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Prominence of IP Management in the business of technology firms
Proportion of full- F=6.1669
time-equivalent P =0.0005
employees devoted
to IP
F=26353
Proportion of CEO's P =0.0519
time devoted to IP
19.1%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
OlLarge established firms " Large emerging firms ® Small established firms O Start-ups
Source: Kelvin W. “ property and g Journal of and gy 10, 6 (2013), 1-42.
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Size of the Enterprise and IP Profile

-2.294
Trade marks per person 0.034
Licenses & options per =-1.498
person =40.137
Copyright protected items -1.094
per person =40.276
Trade secrets per person
Patents per person T=2-2.180
P $0.031
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
Number of IP items per person
OMean # IP items per person for large firms ®Mean # IP items per person for small firms

Source: Kelvin W. Wil “ property and ip,” Journal of and T gy 10, 6 (2013), 1-42.
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Strategic Management of Intellectual Property

316

Int. J. Intellectual Property Management, Vol. 6, No. 4, 2013

What happens when a

What impact does intellectual property have on the
business performance of technology firms?

company is blessed with
skillful and wise
leadership in intellectual
property?

Kelvin W. Willoughby,

“What impact does intellectual property have on the business performance of
technology firms?”

Int. Journal of Intellectual Property Management, 6, 4 (2013), 316-338.
https://doi.org/10.1504/1JIPM.2013.057634

Kelvin W. Willoughby

School of Electrical Engineering and Computing,
Faculty of Scicnce and Engincering,

Curtin University,

GPO Box U1987, Perth WA 6845, Australia

E-mail: k.willoughby@curtin.edu.au

Abstract: This paper reports the results of an original empirical study of the
relationship between intellectual property and the financial performance of
technology firms in the bioscience-technology industries. The study found a
statitically significant positive relationship between the firms” investments in
intellectual property and their performance. The performance measure was
based upon revenue-growth data collected from each firm, and the categories of
intellectual property analysed included patents, trade secrets, trademarks,
copyright and licenses to extemally sourced technology. This study also found
that the financial benefits of accumulating a strong intellectual property
portfolio were enjoyed by technology firms regardless of whether they were
strategically oriented towards R&D or strategically oriented towards the
commercial production of products and services.

Keywords: intellectual property; patents; trade secrets; trademarks; copyright;
licenses; financial performance; R&D; production; strategic management of IP.

Reference to this paper should be made as follows: Willoughby, K.W. (2013)
‘What impact does intellectual property have on the business performance of
technology firms?", Int. J. Intellectual Property Management, Vol. 6, No. 4,
pp.316-338.

Biographical notes: Kelvin W. Willoughby is a Professor of Entrepreneurship
and Intellectual Property in Curtin University’s Faculty of Science and
Engineering. His research and teaching concentrate on the management of
intellectual property, technology-based entrepreneurship, and strategic planning
for technology-based industry development. He holds Doctorates in both
Strategic Management and Technology Studies, and Master of Laws degree in
Intellectual Property Law. He has extensive experience as an Educator,
Researcher, Consultant and Programme Leader in the USA, Europe, Asia and
Australia, including a variety of university-industry collaboration projects,
technology commercialisation projects and executive education projects.
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Relationship between accumulation of IP assets and financial performance

Type of
Intellectual Property All Firms
(whole data set)

Positive,

Patents highly
significant
Positive,

Trade secrets highly
significant
Positive,
Trademarks very highly
significant

Copyright protected Neutral /

items insignificant
i Neutral /
Licenses insignificant

All types of IP Positive,
(aggregated) significant

Category of Technology Firms in the Study Sample

Source: Kelvin W. Wiloughby, “What impact does intellectual property have on the business technology firms?"

Journal of Intellectual Property Management, 6, 4 (2013), 316-338.
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Relationship between accumulation of IP assets and financial performance

Category of Technology Firms in the Study Sample

Type of ; R . Fimswith | Firms with
Intellectual Property All Firms Firms with F!rms with Low High
LowR&D : High R&D L N
(whole data set) Intensity | Intensit Production ;| Production
Y Y Intensity i Intensity

Investment in intellectual property (patents, trade secrets,
trademarks) generally improves the financial performance
of technology firms.

The more production-intensive a firm is the more it will
benefit financially from investment in intellectual property.

The more R&D-intensive a firm is the more it will benefit
financially from investment in intellectual property.

All types of IP Positive, Neutral / Pﬁ;ﬁ:}‘,’e' Neutral / 5’;?"1"2{13
(aggregated) significant insignificant SeriteT insignificant significant
‘Source: Kelvin W. Willoughby, “What impact does intellectual property have on the business technology firms?" jonal Journal of Intellectual Property Management, 6, 4 (2013), 316-338.
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What do we mean by
intellectual property strategy?

Prof. Dr. Kelvin W. Willoughby

18 November 2023

18.11.23

38



International Intellectual Property Strategy

Type of IP included in a firm’s
corporate strategy

Jurisdiction/country for obtaining and/or enforcing the IP right

Home jurisdiction

A

B

C

D

E

F

Patents (utility patents)

Petty patents / Utility models

Design patents

Registered designs

Copyright

Related rights (“copyright”)

Trade secrets

Trademarks

“Trade dress”

Demarcations of origin

Certifications of authenticity

Plant varieties

Database rights

Domain names

Licenses

Stiftungsfonds D

HHL
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Intellectual Property Strategy - Passive /| Weak

Type of IP included in a firm’s
corporate strategy

Jurisdiction/country for obtaining and/or enforcing the IP right

Home jurisdiction

A

B

C

D

E

F

Patents (utility patents)

v

Petty patents / Utility models

Design patents

Registered designs

Copyright

v
v

Related rights (“copyright”)

Trade secrets

Trademarks

“Trade dress”

Demarcations of origin

Certifications of authenticity

Plant varieties

Database rights

Domain names

Licenses

HHL
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Intellectual Property Strategy - Aggressive / Crude

Type of IP included in a firm’s Jurisdiction/country for obtaining and/or enforcing the IP right

corporate strategy Home jurisdiction D

d w
< n

Patents (utility patents)

F
v
Petty patents / Utility models v

Design patents

Registered designs

Copyright

Related rights (“copyright”)

Trade secrets

ASESRSESEN
] |14 [9494

Trademarks

“Trade dress”

Demarcations of origin

4 1< ¢ 149N

4 19994544

q

Certifications of authenticity

Plant varieties

Database rights

Domain names

449 |«
A |19 1999 (99 (99 m
449 | q

49
49
49

Licenses
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Intellectual Property Strategy — Artful / Sophisticated

Type of IP included in a firm’s Jurisdiction/country for obtaining and/or enforcing the IP right

corporate strategy Home jurisdiction

A C D E F

Patents (utility patents)

Petty patents / Utility models
Design patents

Registered designs

Copyright

Related rights (“copyright”)
Trade secrets

<

<

<
d94q |4 |4 @

q

Trademarks

“Trade dress”

Demarcations of origin
Certifications of authenticity
Plant varieties

Database rights

Domain names

<
<
(3

v
v

49
44

Licenses
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Intellectual property management, dynamic
capabilities and competitive innovation in the

commercial aircraft industry

Punyapat Saksupapchon and
Kelvin W. Willoughby*

HHL Leipzig Graduate School of Management,
Jahnallee 59, 04109 Leipzig, Germany

Email: punyapat.s@chanwanich.com

Email: k.willoughby@hhl.de

*Corresponding author

Abstract: In this paper we combine insights from two streams of literature
within the broad academic domain of strategic management — namely
intellectual property management and dynamic capabilities — to advance
our understanding of the dynamics of competition and innovation in

hnol tensive industries i d by large with highly
complex products and businesses, large operational scale, and broad
international reach. We argue that a firm’s IP management capability ought to
be viewed as a dynamic capability, as propounded by Teece et al. (1997) and
Teece (2007), and we accordingly propose a generic competition-influenced
evolutionary pattern of patent application strategies, embodying three
development phases: 1) passive strategy, during the early phase; 2) aggressive
strategy, during the growth phase; 3) sophisticated strategy at the maturity
phase. We test our ideas through a study of the patenting behaviour of two
major competing firms in the commercial aircraft industry.

Keywords: intellectual property; patent application strategies; dynamic
iliti i i i ial aircraft industry; IP

management; Airbus; Boeing,

Reference to this paper should be made as follows: Saksupapchon, P. and
Willoughby, K.W. (2021) ‘Intellectual property management, dynamic

ilities and petitive i ion in the ial aircraft industry’,
Int. J. Intellectual Property Management, Vol. 11, No. 3, pp.236-262.
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International Intellectual Property Strategy
Three Patent Application Strategies
Number of Level of
Phase Patenstt:a&plication fz‘“n;?:;&r colt;:::ii:;s patent Cost IP management
gy P PP applications capability
1 Passive e }r:({, ﬁlc:n'::aoluntry) Low Low Low-level
2 Aggessi Maximal Hi High Low-level
EEressive (all possible countries) igh '8 oWEvE
2 ; . High-level
3 Sophisticated Strategic Adequate Optimal (Dynamgic capability)
Stage 2

Source: Punyapat Saksupapchon & Kelvin W. Willoughby, “Intellectual Property Management,
Dynamic Capabilities and Competitive Innovation in the Commercial Aircraft Industry,”

International Journal of Intell

| Property M:

, 11, 3 (2021), 236-262.
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International Intellectual Property Strategy

Hypothesized
Generic
Evolutionary
Patenting
Strategy

Stage 2

Stage 3

Number of patent family applications

Stage 1

Source: Punyapat Saksupapchon & Kelvin W. Willoughby, “Intellectual Property Management, Dynamic Capabilities and Competitive Innovation in
the Commercial Aircraft Industry,” International Journal of Intellectual Property Management, 11, 3 (2021), 236-262.
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International Intellectual Property Strategy

Figure 2: Three phases of patent appli of a technol, firm Figure 3: Annual single-patent applications, Airbus and Boeing, 1998-2017
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Abstract: This paper one of the of open i
namely, the issue of the right to access and exploit technological innovations
owned by collaborative partners inside and outside the boundary of research
collaboration. Licensing is widely viewed as a solution to this problem. To
design appropriate intellectual property licensing provisions in collaboration
agreements with partners in complex research projects, project managers need
to configure a set of critical intellectual property licensing elements based on
consideration of a strategic set of contextual factors. This study is focused
primarily on the licensing of patent rights in company-led research

i in complex ical industries. Drawing upon literature
analysis and practical professional knowledge, we propose a heuristic
framework to guide practitioners in deciding whether or not to grant technology
licences to collaborators, whether or not to acquire collaborators’ technology
licences, and also what the scope of the licences should be.

Keywords: open i ion; intell | property; licensing; collab
agreements; joint product development; patents.
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Critical IP Access Elements
‘Company 0 Collaborator 0
If yes. the erifical licensing solutions are: Nt 1T yes, the critical licensing solutions are:
Contextual factor Selected option Necd o grant 2 P ERRNER) P P ENET
a license to 2, H 2o 155 8| et 2 o H 2, 528
Collaborator £e £ B & [9g a|licnselom| g ) £ & ivis
ornot? i B33 [5gf[Clbemer) & | F° g8 85
S g E K ? & 3 5 : ]
Scenario 1: Collaborator
tes in C 'S activitis
Partcipaton of Calsborsorin  |[CL L R Longer Longer
1 |Company's activities outside the project 8 the proj Yes Exclusive | Ielevant | Irelevant | 012" Broad | None Yes e | lrrelevant | lrrelevant | 0" Broad | None
- after the project cnds. term tem
oundary (Decisions for both inside and
outside the project boundary)
Centrality of the technology to th N Within the Longer
2 |Centrality of the technology 0 the ore technology Varisble 0" | Namow | Namow | projects | None | High Yes  |Exclusive] Broad | Broad | "5 | Broad | High
Company exclusive tem
tenure
Ease of substituting Collaborator’s | Collaborators technology is not Lo
3 [technology (modules) in the project  [substitutable or is difficult to televant | Irelevant | melevant | melevant | lielevant | Ilevant { Imelevant | Yes | Exclusive | Ielevant | Ielevant | "8 | relevant | High
with other technologies substitute. erm
Type of Collaborator based ket
4 [y ot Collsborator bsed o mArE | Noncomperitor Yes Inelevant { Broad | Broad | Imelevant | Broad §Imelevant Yes Imelevant | Broad | Broad | Imelevant | Broad | Ielevant
Type of Collaborator based
5 |, Ype ot Collaboratorbased on Industrial corporation Variable | Imelevant { Imclevant | Broad | Inclevant | Imclevant | Ielevant | Variable | melevant | Imelevant | Inelevant | Ielevant | Broad | Ielevant
business purposes
6 |Number of collaborators in the project |One collaborator Variable | Exclusive | Imelevant | Inelevant | Inclevant | Imclevant | High | Variable | Exclusive | Imelevant | Inelevant | Ielevant | Irlevant |~ High
Share of financial investment in the |C 1s significant N Within the Longer
7 |Share of inancial investmentin the | Company invests significantly moref vy ©" | Namow | Namow | projects | Namow | High | Vriable |Exclusive! Broad | Broad | "7 | Broad | Low
project than Collaborator. exclusive tem
tenure
Involvement of any third party in the N
8 | Company's activities that require the | Third party is involved Variable O imelevant | Imelevant | melevant | Imelevant | Imelevant [ Yes | Ielevant | elevant | Imelevant | Imelevant | Broad | High
exclusive
relevant Collaborator IP
Level of IP ma « capability of N Within the Longe
o |Level of IP management capability of 5 gvanceq Variable " | Namow | Namow | projects | Namow | Vriable | Variable | Exclusive| Broad | Broad | "5 | Broad | Nome
Company exclusive tem
tenure
Final decision Non- RO ; " Longer ;
P Yes | Narrow | Narrow Narrow | High Yes  |Exclusive] Broad | Broad Broad | High
based on managerial judgment exclusive roject term
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An example of the final decision based on quantitative scoring

Critical IP Access Elements
Company 0 ‘Collaborator P
Weight ) Need 0 e s e Need 0 Tt Dl B LRI 0
No. Contextual factor (0-10) Selected option granta =z 2 <5 & o g acquirea =z g & £ oy H
licenseto | 2 22iz5: & 5 2 & [ticensetrom| 2 sz E |gals8d
Collaborator| 2 23 iz} g g 2 = |collaborator| = &8 g (58 |8k
; 2 |8 B2 E sl gih g |2 EEE
or not? 2 |3 - Ex| ornor 2 i3 £ |z £s
Scenario 1: Collaborator
Participation of Collaborator in participates in Company’s actvitics
_ f Collabora both during the project’s tenure and
1 |Company's activities outside the 10 10 10 0 0 10 10 10 10 10 0 0 10 s -10
o, afer the project ends.
[project boundary (Decisions for both inside and
outside the project boundary)
2 |Centrality of the technology to the 5 [Core technology 0 10 90§40 § o0 | -0 10 10 10 10 10 10 5 10
Company
Ease of substituting Collaborator's Collaborators technology is not
3 |technology (modules) in the projeet 5 |substitutable or is difficult to 0 0 0 0 0 0 0 10 10 0 0 10 0 10
with other technologies substitute
4 [Type of Collaborator based on market | 4|\ o0nior 10 0 10 10 0 10 0 10 0 10 10 0 5 0
intents
5 [Typeof Collaborator based on 3 [industrial comporation 0 0 0 10 0 0 0 0 0 0 0 0 s 0
business purposes
6 |Number of collaborators in the project | 1 |One collaborator 0 10 0 0 0 0 10 0 10 0 0 0 0 10
5 |Share of inancial nvestment in the 3 [Company invests significantly morel 0 0 o a0 s 0 R 0 o 0 0 R B
project than Collaborator.
Involvement of any third party in the
8 |Company's activifies that require the 4| Third party is involved. 0 10 0 0 0 0 0 10 0 0 0 0 s 10
relevant Collaborator IP
Level of IP management capability of 1 |Advanced 0 10 G0 b a0 F o0 E) 0 0 10 10 10 10 5 -10
Company
Weighted average score 18 3 13 4 3 14 2 31 42 3 33 48 21 4
Final decision .
Lo Yes No | Narvow | Narrow | """ | Broad | Variable|  Yes [Exclusive] Broad | Broad | """ | Broad | Variable
based on quantitative judgment exclusive term term
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Basic Business Functions ... Innovative Technology Enterprises

* Intellectual property
management

* R&D and product
development

* Human resources
management

» Organization design
* Marketing
* Finance

+ Sales

Customer service
Acounting

Production, operations &
distribution logistics

Purchasing & supply chain
management

Public relations
Government relations

General management &
corporate strategy

Legal affairs
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Concluding comment (1) ...

To maximize the social and economic
benefit of technological innovation for
individuals, organizations and
communities it is necessary for business
leaders to develop prowess in the
management of intellectual property.
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Concluding comment (2) ...

Prowess in the
management of intellectual property
is an essential component of leadership
in technological innovation.
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