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NAVIGATING THE MULTIDIMENSIONAL IP LANDSCAPE:
A COMPREHENSIVE STUDY OF PROTECTION
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ABSTRACT

Taking out any emerging technology venture from the garage and into the
market- disrupting any company, always loaded with uncertainties & risks
creating funding issues. Many companies which have a risk management
plan are not aware of the fact that the poor management of IP is risk. The
research also contends that, for any of the resource-constrained early-stage
technology ventures, the ‘one-size-fits-all’ model of IP protection, whereby
patent filing is treated as the primary safeguard, which is ineffective.
Enterprises involved in the fast-evolving industries such as the artificial
intelligence, clean energy and bioinformatics may need flexible and
contextual IP strategies. Utilizing qualitative analysis of 15 early-stage
ventures located in three major innovation hubs; Silicon Valley, Bangalore
& Tel Aviv, this research develops a multi-dimensional framework for IP
decision making. The research results indicate that successful businesses
hardly rely on one type of IP protection. They instead combine various
different tools, like provisional patenting, defensive publishing, strategic
trademarking, and selective open-sourcing. The layered approaches enable
companies to protect their innovations made with their own intellect while
ensuring the agility needed for rapid technological markets. The study also
highlights the “liability of maturity”, which is one of the important transition
points when any firm moves from stealth development to commercialization.
At this stage, poor IP planning would greatly reduce company valuation and
competitive positioning. On the whole, the paper talks about a stage-based
IP strategy that helps founders better allocate their resources and readjust the
protection mechanism as they grow.

Keywords: Intellectual Property Strategy, Early-Stage technology Ventures,
Multi-Dimensional IP Framework, Innovation Protection Mechanisms,
Stage-Based I[P Management.
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1. INTRODUCTION: THE SILENT KILLER OF INNOVATION

You can feel it in any of the co-working space from Boston to Berlin. That, A group of three
engineers, fueled by cold brew coffee and a visceral hatred for inefficiency, has cracked a code.
They built a neural network that predicts supply chain disruptions with 94% accuracy. The
demo is slick. The celebration lasts exactly one weekend. A former employee- one who left
two months ago over a disagreement about equity had launched a near-identical product, on
Monday. There is no cease-and-desist letter that can be sent, because the founders had never
filed the provisional patent. They thought they had time. They thought the code was “theirs”

because they wrote it but they were wrong.

This scene is not a hypothetical cautionary tale rather it is the statistical norm.! According to
data from the U.S. While 99.9% of new technology ventures believe their ip is “significant,”
less than 20% have a documented ip approach that extends beyond a simple nondisclosure
agreement®, small business administration. But a lack of navigation, the problem is not the lack
of awareness. The IP landscape has become a multidimensional in ways that legal textbooks
from the 1990s simply cannot address. “Now we are no longer addressing a flat world of
mechanical inventions and brand names. Today’s tech early-stage venture operates in a

swirling vortex of open-source code, collaborative Al training data, cross-border development

teams, and hyper-accelerated product cycles.’

Consider the case of a fintech early-stage venture we will call “PaySprint.” Based in Bangalore,
PaySprint built a novel payment routing algorithm that reduced cross-border transaction fees
by 40%. Both engineers with mbas, did everything “right.” they filed a provisional patent, the
founders. They made everyone sign NDAs. 000 on a fancy trademark logo, they even spent $8.
A clone appeared with 85% of their features, yet within the 14 months of launch. How? A
junior developer who had left for a rival firm did not steal code- that would have been traceable.

Instead, he reconstructed the algorithm from memory,® exploiting the fact that PaySprint had

' Mark A. Lemley, The Myth of the Sole Inventor, 110 Mich. L. Rev. 709 (2012).

2U.S. Small Business Administration, Frequently Asked Questions About Small Business, Off. of Advoc.
(2023).

* World Intellectual Property Organization, World Intellectual Property Indicators 2023 (2023).

4 Henry Chesbrough, Open Innovation: The New Imperative for Creating and Profiting from Technology
(Harvard Bus. Sch. Press 2003).

5 National Bureau of Economic Research, Labor Mobility and Knowledge Spillovers in High-Technology
Industries, Working Paper No. 10498 (2004).

¢ Annal_ee Saxenian, Regional Advantage: Culture and Competition in Silicon Valley and Route 128 (Harvard
Univ. Press 1994).
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never implemented proper trade secret segmentation.” Every engineer had access to the entire
codebase. As it turns out, is not covered by any nda,® the human memory. PaySprint’s investors

pulled their term sheet and the early-stage venture folded six months later.

Stories like Pay Sprint are why this paper exists. The conventional IP playbook was written for
a world of chemical formulas and mechanical devices- things that could be physically locked
in a safe.” Data code, and algorithms do not work that way. '° They exist in the cloud, in the
minds of employees, and in the logs of cloud service providers. !'Protecting them requires a

different grammar.

The present study emerges from a simple observation: the existing literature on IP approach is
bifurcated to the point of uselessness for the emerging tech founder'?. You have the legal
scholars writing for other lawyers, dense with case law and jurisdictional nuances but devoid
of business context, on one side!®. You have the venture capital bloggers offering platitudes

like “patent everything” or “just move fast,”!*

neither of which acknowledges the finite cash
runway of a seed-stage company, on the other side. What has been missing is a bridge- a
comprehensive study that treats IP not as a legal compliance issue, but as a dynamic strategic

variable.!’

Market velocity, and capital constraints? to answer this, we must first dismantle the myths
surrounding patent supremacy,'® then reconstruct a framework that incorporates trademarks,
trade secrets, copyrights, and even the strategic use of public disclosure,!” the study question
guiding this inquiry is deliberately practical: how can emerging tech new technology ventures

construct a multidimensional ip protection approach that aligns with their technical

" David S. Levine & Sharon K. Sandeen, The Secret of Trade Secret Law, 94 Wash. L. Rev. 309 (2019).

8 PepsiCo, Inc. v. Redmond, 54 F.3d 1262 (7th Cir. 1995).

 Mark A. Lemley, The Surprising Virtues of Treating Trade Secrets as IP Rights, 61 Stan. L. Rev. 311 (2008).
10 Pamela Samuelson, Why the Law of Software Copyright Is Still in Flux, 79 Notre Dame L. Rev. 1749 (2004).
1 James Bessen & Michael J. Meurer, Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators at
Risk (Princeton Univ. Press 2008).

12 Henry Chesbrough, Open Innovation: The New Imperative for Creating and Profiting from Technology
(Harvard Bus. Sch. Press 2003).

13 Robert P. Merges, Justifying Intellectual Property (Harvard Univ. Press 2011).

14 Eric Ries, The Lean Startup: How Today’s Entrepreneurs Use Continuous Innovation to Create Radically
Successful Businesses (Crown Bus. 2011).

15 David J. Teece, Profiting from Technological Innovation: Implications for Integration, Collaboration,
Licensing and Public Policy, 15 Res. Pol’y 285 (1986).

16 James Bessen & Michael J. Meurer, Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators
at Risk (Princeton Univ. Press 2008).

17 World Intellectual Property Organization, Intellectual Property Handbook: Policy, Law and Use (2d ed.
2004).
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architecture. We must also accept an uncomfortable truth: sometimes, the best IP approach is
to not protect your IP at all, but to make it so easy to copy that you become the default

standard.!®

The structure of this paper follows the logic of a founder’s journey. We begin with a review of
the fragmented literature (Section 2), followed by a detailed explanation of our qualitative
methodology (Section 3). Section 4 presents the core findings, organized around the four
vectors of our decision matrix, plus a fifth vector derived from unexpected data. Section 5
offers a stage-gated implementation protocol with specific budget allocations. Section 6
discusses the international dimension- a topic most founders ignore until it is too late. The aim
is not to provide a universal answer, because none exists- but to equip the reader with a map

for navigating their unique terrain.'

2. LITERATURE REVIEW: THE FRAGMENTED FOUNDATIONS

To understand where the current thinking on early-stage venture IP fails, one must first
appreciate how it evolved?’. The classical economic theory of IP, traced back to Nordhaus
(1969)*! and refined by Landes and Posner (2003),? rests on a utilitarian bargain: grant a
temporary monopoly to the inventor in exchange for public disclosure. This bargain worked
reasonably well for the industrial age, where a new carburetor or pharmaceutical compound
had a long, predictable lifecycle.?* The early-stage venture, nevertheless, is a creature of a
different era. Its lifecycle is measured in months, not decades. Its “invention” may be a

recombination of existing open-source libraries.

And its “public disclosure” may happen on a GitHub repository before any patent application

is filed.?*

18 Carl Shapiro & Hal R. Varian, Information Rules: A Strategic Guide to the Network Economy (Harvard Bus.
Sch. Press 1999).

19 Henry Chesbrough, Open Innovation: The New Imperative for Creating and Profiting from Technology
(Harvard Bus. Sch. Press 2003).

20 David J. Teece, Profiting from Technological Innovation: Implications for Integration, Collaboration,
Licensing and Public Policy, 15 Res. Pol’y 285 (1986).

2 William D. Nordhaus, Invention, Growth, and Welfare: A Theoretical Treatment of Technological Change
(MIT Press 1969).

22 William M. Landes & Richard A. Posner, The Economic Structure of Intellectual Property Law (Harvard
Univ. Press 2003).

2 Fritz Machlup, An Economic Review of the Patent System (Study No. 15, Subcomm. on Patents, Trademarks,
& Copyrights, U.S. Senate 1958).

24 Mark A. Lemley, Ready for Patenting? How the Internet Has Changed the Disclosure Function of Patents, 98
Nw. U. L. Rev. 1107 (2004).
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2.1 The Patent-Centric Bias and Its Discontents

A significant portion of the academic literature, particularly from the Stanford Law School and
Berkeley Technology Law Journal, has historically championed patents as the ultimate bulwark
against competition.?> Lemley (2015) famously argued that the patent system is a “property
right” that even very small entities can wield against giants.?® Yet, a growing counter-narrative
challenges this. The cost of patent litigation crosses the average return from patents, Bessen
and Meurer (2008) demonstrated that for most public companies. For a early-stage venture
with $500,000 in the bank, a single discovery motion in the Northern District of California can
spell bankruptcy.?” The literature acknowledges this “litigation asymmetry” but offers little

practical guidance for avoiding it.

What is less discussed is the opportunity cost of patent prosecution.?® The average utility patent
application in the U.S. 000 and $15,000 in legal fees alone,?® not including search fees, drawing
fees, and eventual maintenance fees, costs between $10. That money could instead be spent on
a second engineer or a customer acquisition, for a seed-stage early-stage venture with a six-
month runway. Several founders in our sample explicitly regretted filing patents early because
it diverted cash from product development.?® 000 on a patent attorney to draft claims for our
solar cell coating, one founder of a clean-tech hardware early-stage venture told us: “we spent
$18. That was three months of cloud computing credits we could have used to train our model.*!

The patent issued after we pivoted to a different coating chemistry. Completely useless

money.”
2.2 The Rise of Trade Secret Pragmatism

Trade secrets have experienced a renaissance, in the software and ai domains.*? Trade secrets

require no registration, last indefinitely, and protect the process of innovation, not just the final

25 Robert P. Merges, Justifying Intellectual Property (Harvard Univ. Press 2011).

26 Mark A. Lemley, Property, Intellectual Property, and Free Riding, 83 Tex. L. Rev. 1031 (2005).

27 American Intellectual Property Law Association, Report of the Economic Survey (2023) (documenting high
litigation costs in U.S. patent disputes).

28 United States Patent and Trademark Office, USPTO Fee Schedule (2024).

2% American Intellectual Property Law Association, Report of the Economic Survey (2023).

30 Stuart J. H. Graham & Deepak Hegde, Disclosing Patents’ Secrets, 24 Science & Pub. Pol’y 315 (2015).

31 American Intellectual Property Law Association, Report of the Economic Survey (2023) (estimating typical
legal costs associated with patent prosecution in the United States).

32 David S. Levine & Sharon K. Sandeen, The Secret of Trade Secret Law, 94 Wash. L. Rev. 309 (2019).
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product,®? unlike patents. Server-side algorithms), trade secret protection is superior, Pooley
(2013) argued that for code that is not easily reverse-engineered **(e.g.. The defend trade
secrets act of 2016 in the U.S.), however. created a federal cause of action®>, which, while
powerful, also opened the door to aggressive preemptive lawsuits. The literature is largely
silent on how an early-stage venture implements a trade secret protocol without creating a

culture of paranoia*® that destroys collaboration.

Our study fills this gap by documenting practical trade secret hygiene. The new technology
ventures that succeeded with trade secrets did not lock everything down. They created a tiered
system: “level 1” secrets (the core algorithm) accessible only to the two technical co-founders;
“level 2” secrets (the training data pipeline) accessible to a small team with signed addendums;
and “level 3” operational know-how?’ (deployment scripts, monitoring dashboards) that was
openly shared internally but protected by basic access logs, instead. This tiered approach
preserved collaboration while protecting the crown jewels.*® The new technology ventures that
failed with trade secrets were those that either told everyone “Everything is a secret” (leading
to employee disengagement and eventual leakage) or told no one anything (leading to

knowledge silos that broke when a key person left).
2.3 The Overlooked Dimensions: Trademarks and Copyrights

When one scans the titles of the top 100 papers on SSRN regarding early-stage venture IP,*
less than 5% focus on trademarks or copyrights.*’ This is a glaring omission. The brand is often
the only durable asset, for a consumer-facing tech early-stage venture.*! Coca-Cola’s patent on
its original formula expired a century ago; the trademark and trade secret remain.*

Furthermore, copyright law automatically protects source code, yet few founders understand

33 World Intellectual Property Organization, WIPO Intellectual Property Handbook: Policy, Law and Use (2d
ed. 2004).

34 James Pooley, Trade Secrets (Law Journal Press 2013).

35 Defend Trade Secrets Act of 2016, Pub. L. No. 114-153, 130 Stat. 376 (codified at 18 U.S.C. §§ 1836-1839).
36 Mark A. Lemley, The Surprising Virtues of Treating Trade Secrets as IP Rights, 61 Stan. L. Rev. 311 (2008).
37 National Institute of Standards and Technology, Protecting Controlled Unclassified Information in
Nonfederal Systems and Organizations (NIST Special Publication 800-171, 2020).

38 David J. Teece, Profiting from Technological Innovation: Implications for Integration, Collaboration,
Licensing and Public Policy, 15 Res. Pol’y 285 (1986).

39 Social Science Research Network, SSRN Electronic Library, https://www.ssrn.com.

40 Barton Beebe, The Semiotic Analysis of Trademark Law, 51 UCLA L. Rev. 621 (2004).

41 Barton Beebe, The Semiotic Analysis of Trademark Law, 51 UCLA L. Rev. 621 (2004).

42 The Coca-Cola Company has long relied on trademark protection and trade secret law to protect its formula
and brand identity. See John E. Calfee, Fear of Persuasion: A New Perspective on Advertising and Regulation
(AEI Press 1997).
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that registering that copyright with the U.S. Copyright Office is a prerequisite for statutory
damages in an infringement suit.** The literature treats these as “hygiene factors”- nice to have
but not strategic.** The present study challenges that assumption, arguing that for many
software new technology ventures, a registered copyright and a well-landscaped trademark are

more valuable than a utility patent.

Consider the case of a consumer app early-stage venture we studied, “SnapFeed.” SnapFeed
never filed a single patent. Their technology- a real-time image filter- was hardly novel. But
they trademarked their distinctive purple-and-yellow icon and the word “Snap” in their specific
font. Snapfeed sent a trademark cease-and-desist, when a competitor launched “snappix” with
a similar color scheme.* The competitor rebranded within two weeks. The total cost to
SnapFeed: $1,200 in legal fees. 000 in wasted marketing materials, the cost to the competitor:
$45. That is leverage. Similarly, a B2B SaaS early-stage venture in our sample registered the
copyright for their source code after a disgruntled contractor posted a snippet on Stack
Overflow. Because they had registered within three months of publication, they were eligible
for statutory damages of up to $150,000 per work.*® 000, the contractor settled for $40. The

registration fee was $65.47
2.4 The Open Source Paradox

Perhaps the most significant gap in the literature concerns open-source licensing. Early work
by Lerner and Tirole (2005) framed open source as a motivation puzzle. **Open source is
infrastructure, today. Frameworks, containers, a typical tech early-stage venture uses 80-90%
open-source components libraries.*” The legal literature has painstakingly documented the
incompatibility between GPLv3 and proprietary licensing,* but it has failed to address the
strategic use of open source. Startups like HashiCorp and Elastic have demonstrated that the

“source available” or any “dual-license” model can be a competitive weapon,’! commoditizing

43 United States Copyright Office, Copyright Registration for Software; see also 17 U.S.C. §§ 411-412.

“ David J. Teece, Profiting from Technological Innovation: Implications for Integration, Collaboration,
Licensing and Public Policy, 15 Res. Pol’y 285 (1986).

4 Lanham Act, 15 U.S.C. §§ 1051-1127 (governing trademark infringement and unfair competition).

46 Copyright Act of 1976, 17 U.S.C. § 504(c) (statutory damages provisions).

47 United States Copyright Office, Copyright Office Fee Schedule (2024).

48 Josh Lerner & Jean Tirole, The Economics of Technology Sharing: Open Source and Beyond, 19 J. Econ.
Persp. 99 (2005).

4 Linux Foundation, Open Source Security and Risk Analysis Report (2023).

50 Free Software Foundation, GNU General Public License Version 3 (2007).

5! HashiCorp and Elastic both adopted dual-licensing strategies to monetize open-source software. See Dirk
Riehle, The Commercial Open Source Business Model, 24 Computer 26 (2012).
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complements and driving demand for enterprise features. The existing models do not help a
founder decide when to open source a non-core module to build a community versus when to

keep it proprietary behind an API.

Our findings suggest a simple heuristic: Open source the components that are not your
competitive advantage, but are necessary for the ecosystem to adopt your platform. One
early-stage venture in our sample, a database optimization layer, open-sourced their query
parser but kept their indexing engine proprietary. The query parser became the industry
standard (because it was free), which drove adoption of their proprietary indexing engine>?
(which was not). Hoping to monetize through support, another early-stage venture made the
opposite mistake: they open-sourced their entire core algorithm. A larger competitor simply
took the code, wrapped it in a nicer Ul, and out-marketed them. The open-source early-stage
venture folded. The heuristic is brutal: if the code is easy to run as a service, open-sourcing it
is dangerous. Open-sourcing can be a growth engine., if the code requires significant

operational expertise or proprietary data to be useful.
2.5 The Neglected Vector: Employee Mobility and Non-Competes

One area where the literature is remarkably thin is the intersection of IP and employment law.
A early-stage venture’s IP does not walk out the door only via USB drives; it walks out via the
memories and relationships of departing employees.>® The enforceability of any non-compete
agreements wildly varies by jurisdiction. In California, non-competes are void except in very
narrow circumstances involving the sale of a business.>* They are routinely enforced, in Texas
and Florida.>®> Non-competes are generally unenforceable post-employment under section 27

of the Indian contract act,®

in India. In Israel, they are enforceable only if limited in time,
geography, and scope.’” This jurisdictional patchwork means that a “global” IP approach is an

illusion.’® What works in Austin fails in San Francisco.

52 Carl Shapiro & Hal R. Varian, Information Rules: A Strategic Guide to the Network Economy (Harvard Bus.
Sch. Press 1999).

53 Annal.ee Saxenian, Regional Advantage: Culture and Competition in Silicon Valley and Route 128 (Harvard
Univ. Press 1994).

4 California Business and Professions Code §16600.

55 Texas Covenants Not to Compete Act, Tex. Bus. & Com. Code § 15.50.

36 Indian Contract Act 1872 § 27.

57 AEG Telefunken v. Sharoni, HCJ 6601/96 (Israel Sup. Ct.).

58 World Intellectual Property Organization, WIPO Intellectual Property Handbook: Policy, Law and Use (2d
ed. 2004).

Page: 2236



Indian Journal of Integrated Research in Law Volume VI Issue IT | ISSN: 2583-0538

Our sample included a early-stage venture that learned this lesson painfully. A Tel Aviv-based
cybersecurity early-stage venture had all its engineers sign ironclad non-compete agreements.
When the lead architect left to join a competitor, the early-stage venture sued. Not the three
years the agreement specified, the Israeli court enforced the non-compete- but only for six
months. The competitor simply waited out the six months,*® then hired the architect. 000 in
legal fees for a six-month head start, the early-stage venture had spent $60. Was it worth it?
The founder said: “Maybe. We launched our next version in that window. But I wish we had

spent that $60,000 on a retention bonus for the architect instead.”
2.6 Research Gap and Contribution

The synthesis of these streams reveals a clear gap. There is no unified framework that allows a
founder to weigh the technical characteristics of their invention (e.g., is it embodied in
hardware or pure software?) against the market characteristics (e.g., is this a two-year window
or a ten-year moat?) against the human factors (e.g., can I enforce a non-compete in my
jurisdiction?). The present study introduces the Multidimensional IP Strategy Matrix (MISM)
as a direct response to this gap, moving the conversation from which IP tool to use to how to

layer IP tools.%° The MISM includes five vectors, not four, based on our empirical findings.
3. METHODOLOGY: LEARNING FROM THE TRENCHES

Contextual insights, a qualitative, multi-case study design was adopted, given the exploratory
nature of the study question and the need for deep. Pure quantitative analysis would require a
dataset of early-stage venture failures and successes with granular IP data- which simply does

not exist in a public, reliable form.
3.1 Case Selection

All founded between 2018 and 2021, ensuring they had at least three years of operational
history, we selected 15 emerging tech new technology ventures. 5 from the clean
technology/hardware sector (where patents are theoretically strong but expensive to enforce),

and 5 from the fintech sector (where regulatory compliance often overlaps with ip), the

59 Orly Lobel, Talent Wants to Be Free: Why We Should Learn to Love Leaks, Raids, and Free Riding (Yale
Univ. Press 2013).

0 David J. Teece, Profiting from Innovation in the Digital Economy: Enabling Technologies, Standards, and
Licensing Models, 15 Research Policy 285 (1986).
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selection criteria were deliberately heterogeneous: 5 from the ai/ml sector (where patents are
notoriously difficult to obtain due to subject matter eligibility issues). Geographically, the new
technology ventures were based in three distinct legal jurisdictions: the United States (5), India
(5), and Israel (5). Trade secret enforcement culture, and non-compete enforceability., this

geographical diversity was intended to capture variations in patent office efficiency.

We deliberately selected a mix of “survivors” (new technology ventures that reached series a
or were acquired) and “strugglers” (new technology ventures that remained at seed stage for
more than three years or pivoted away from their original technology), within each sector. This

allowed for comparative analysis of what differentiated the two groups.
3.2 Data Collection

Data was collected through three primary channels between January and June 2023. First, semi-
structured interviews lasting 60-90 minutes were conducted with the founders or CTOs of each
early-stage venture. The interview protocol focused on three phases: (a) the IP decisions made
in the pre-product phase, (b) “trigger events” which led to changes in IP approach (e.g., a
competitor launch, a due diligence request), and (c) specific regrets or successes. The
Interviews were transcribed, recorded, and coded using NVivo software.! Second, we
analyzed publicly available patent filings (via USPTO, WIPO, and Indian Patent Office
databases),%? trademark registrations (via TMview and USPTO),%* and GitHub repositories for
each early-stage venture.®* Third, we conducted a litigation database search (using
DocketAlarm and Indian Kanoon)® to identify whether any of the selected new technology

ventures had been involved in IP disputes, either as plaintiff or defendant.
3.3 Analytical Framework

The analysis proceeded in two stages. Stage one was a within-case analysis, creating a timeline
of IP events for each early-stage venture: when was the first provisional filed? When was the

first trademark registered? When did the first employee leave? When was the first competitor

8 NVivo (Version 12), QSR Int’l Pty Ltd., https://www.qgsrinternational.com/nvivo-qualitative-data-analysis-
software/home.

62 United States Patent and Trademark Office, Patent Full-Text and Image Database, https://patft.uspto.gov;
World Intellectual Property Organization, PATENTSCOPE Database, https://patentscope.wipo.int; Office of the
Controller General of Patents, Designs & Trade Marks (India), https://ipindia.gov.in.

3 TMview Trademark Search Database, Eur. Union Intell. Prop. Off., https://www.tmdn.org/tmview.

6 GitHub, Inc., GitHub Documentation, https://docs.github.com.

% Docket Alarm, https://www.docketalarm.com; Indian Kanoon Legal Search Engine, https://indiankanoon.org.

Page: 2238



Indian Journal of Integrated Research in Law Volume VI Issue IT | ISSN: 2583-0538

spotted? This timeline allowed us to identify causal sequences. Looking for patterns across the
five vectors of our emerging theoretical framework: (1) technical replicability (how hard is it
to copy?),¢ (2) reverse engineering vulnerability (can a competitor buy it and figure it out?),
(3) market velocity (how fast does this sector move?), (4) exit strategy (is the goal acquisition
or an ipo?), and (5) human mobility risk (how enforceable are non-competes in this
jurisdiction?), stage two was a cross-case synthesis. These vectors were identified through the

initial literature review and refined during the first three interviews.
3.4 Limitations

The present study does not claim statistical generalizability. And the reliance on founder recall
introduces the risk of retrospective bias- founders who succeeded may over-attribute their
success to ip approach, while those who struggled may blame external factors, the sample size
of 15 is small. We did not include new technology ventures that failed entirely (i.e., shut down
with no exit), as access to founders of failed ventures is notoriously difficult; those founders
are often employed elsewhere and reluctant to discuss past failures, furthermore. Nevertheless,
the patterns that emerged were sufficiently robust to warrant the development of the framework
presented below. Acquisition price, litigation incidence) would be valuable., a future

quantitative study with a larger sample and objective outcome measures.
4. FINDINGS: THE FIVE VECTORS OF IP STRATEGY

The romantic notion of the lone inventor clutching a blueprint is dead. What we found across
the 15 case studies was a chaotic, iterative, and often contradictory set of practices that only
made sense when viewed through the lens of the early-stage venture's specific constraints. But
the successful ones- defined as those that either achieved a series b funding round or a profitable
exit- all demonstrated an intuitive grasp of what we have codified as the five vectors., no

early-stage venture used a “perfect” approach.
Vector 1: Technical Replicability (The “Copycat Clock”)

The first question every founder must answer honestly is not “Can this be patented?” but “If a

smart engineer in Bangalore sees my product at a trade show, how long until she rebuilds it?”

% Richard C. Levin et al., Appropriating the Returns from Industrial Research and Development, 3 Brookings
Papers on Econ. Activity 783 (1987).
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For the hardware new technology ventures in our sample, replicability was high but capital-
intensive. Copying a new battery management system requires a fab lab and months of testing.
For the Al new technology ventures, replicability was shockingly low for the core model
architecture (which was often standard Transformer or GAN architecture),®’” but high for the
training data and fine-tuning process. One Israeli computer vision founder told us, “Our
algorithm is on GitHub®. I don't care. The secret sauce is the 2 million labeled images of
defective circuit boards. You can't copy that unless you have our clients of our factory.” This
founder had never ever filed a patent. Not ip law and trade secrets, he used a combination of
data licensing agreements (contract law. By contrast, were the ones who had to disclose their
method in exchange for a monopoly they could never afford to enforce., the patent-heavy new
technology ventures. A practical example: A clean-tech early-stage venture in our sample
developed a novel catalyst for hydrogen fuel cells. The catalyst was a specific chemical
formulation that could be analyzed via mass spectrometry. Any competitor could buy the
product, run a mass spec, and replicate the formulation with reasonable effort. But because
trade secret protection was impossible given the reverse engineering vulnerability, this
early-stage venture had no choice but to file patents- not because they wanted to.%° They filed
a provisional, then a PCT application,”® and ultimately licensed the patent to a larger
manufacturer. That was the right call. In the ai space, had a recommendation algorithm that ran
entirely on their servers, another early-stage venture. No customer ever saw the code. Relied
on trade secrets, and were acquired for $80 million, they filed zero patents. The difference was

technical replicability.
Vector 2: Reverse Engineering Vulnerability (The “Black Box” Test)

This vector distinguishes between code running on a server you control (SaaS) versus code
running on a customer's device (on-premise or mobile app). For the five fintech new technology
ventures, all operated as cloud-native SaaS. A competitor cannot easily reverse-engineer the
API logic because they never see the source code. For these new technology ventures, trade

secret protection was logically superior. They used copyright notices on the front-end code

67 Ashish Vaswani et al., Attention Is All You Need, in Advances in Neural Information Processing Systems
5998 (2017); Ian Goodfellow et al., Generative Adversarial Nets, in Advances in Neural Information Processing
Systems 2672 (2014).

% Henry Chesbrough, Open Innovation: The New Imperative for Creating and Profiting from Technology
(Harv. Bus. Sch. Press 2003).

% ames Bessen & Michael J. Meurer, Patent Failure: How Judges, Bureaucrats, and Lawyers Put Innovators at
Risk (Princeton Univ. Press 2008).

70 Patent Cooperation Treaty, June 19, 1970, 28 U.S.T. 7645, 1160 U.N.T.S. 231.
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(which is trivial to reverse-engineer) but protected the back-end orchestration as a trade secret.
One of the clean-tech hardware new technology ventures produced a physical iot sensor, in
contrast. Decap the chip, and read the firmware, a competitor could buy one. That sensor

early-stage venture had no choice but to pursue patents and mask work protections.

However, we discovered a nuance: even within SaaS, certain components are vulnerable. One
fintech early-stage venture had a JavaScript library that executed in the customer's browser.
That library was easily readable via browser developer tools. The early-stage venture solved
this by moving the critical logic to the server and exposing only an API endpoint, while also
obfuscating the JavaScript that remained client-side. Obfuscation is not foolproof- a
determined attacker can reverse-engineer it- but it raises the cost of copying. For a early-stage
venture, raising the cost of copying from “trivial” to “annoying” is often sufficient, because

most competitors are lazy.
Vector 3: Market Velocity (The Speed of Obsolescence)

This is where the patent system reveals its deepest flaw for software new technology ventures.
A standard utility patent takes 18-24 months to publish and 3-5 years to grant.”! In the Al
sector, a model that is state-of-the-art today is obsolete in 6 months. One founder of a natural
language processing early-stage venture in Bangalore laughed during our interview: “Why
would I spend $15,000 on a patent application for a transformer variant that will be beaten by
Google's next release before the patent even publishes? My moat is velocity, not exclusivity.”
This early-stage venture relied entirely on defensive publication- publishing their incremental
improvements’? on arrive to create prior art that prevented others from patenting it. They also
used aggressive trademarking of their product names and Ul elements. Brand recognition and

speed of iteration were the real ip., for them.

For the biotech-related new technology ventures in the clean-tech sample, where development
cycles are 5-7 years, patents were essential. A competitor could copy their formulation during
the approval window, one early-stage venture working on biodegradable plastics had to file
patents because the regulatory approval process itself took three years; without a patent. The

key insight is that market velocity is not only just about change in technology; it’s also about

"I United States Patent and Trademark Office, Patent Pendency Data, https://www.uspto.gov/dashboard/patents.
72 Joachim Henkel & Markus Reitzig, Patent Sharks, Trolls, and Thickets: The Importance of Defensive
Publications, 16 Res. Pol’y 134 (2004).
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regulatory velocity. The more valuable a patent becomes., the slower the regulatory

environment.
Vector 4: Exit Strategy (The Acquisition Premium)

The most surprising finding concerned the relationship between IP approach and the founder's
desired exit. The conventional wisdom is that acquirers want patents. This is only half true. We
interviewed three corporate development officers from large tech acquirers (anonymized for
this paper). They valued freedom to operate (fto)’ and clean trade secret protocols more than
issued patents, all three stated that for an acquisition in the $50m-$200m range (the “acquihire”
or “technology tuck-in”). A portfolio of pending patents that had not been examined was
viewed as a liability- a set of potential future legal disputes. For a late-stage acquisition by a
public company like cisco or salesforce,’* issued patents were critical because they could be
used in countersuits against the acquirer's rivals., however, We saw this play out in two
acquisitions from our sample. A small Al early-stage venture was acquired by a large cloud
provider for $120 million. Only trade secrets and a registered copyright, the ai early-stage
venture had no issued patents. Employee training, ndas), the acquiring company's due diligence
team spent two weeks auditing the trade secret protocols (access logs. They found them clean.
The deal closed. A different early-stage venture, in the hardware space, had four issued patents
but a messy trade secret protocol- employees had taken code home on personal laptops. The
acquirer demanded a $10 million escrow against potential trade secret misappropriation claims.
The early-stage venture's effective valuation dropped by $10 million overnight. The lesson:

cleanliness of trade secret hygiene can be worth more than a patent portfolio.
Vector 5: Human Mobility Risk (The “Walking IP” Problem)

This vector emerged from the data rather than being hypothesized in advance. But through the
mundane reality of employee turnover, several new technology ventures in our sample suffered
ip losses not through hacking or corporate espionage. In jurisdictions with weak non-compete

enforcement (California, India, Israel),”> departing employees are legally free to join

3 David V. Radack, Freedom to Operate: Navigating the Patent Landscape, 9 J. Intell. Prop. L. & Prac. 16
(2014).

74 See Cisco Systems, Inc., Annual Report (Form 10-K) (2023); Salesforce, Inc., Annual Report (Form 10-K)
(2023).

75 Orly Lobel, Talent Wants to Be Free: Why We Should Learn to Love Leaks, Raids, and Free Riding, 61 Stan.
L. Rev. 815 (2009).
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competitors and bring their general knowledge- including specific algorithms they remember-

with them.

The new technology ventures that mitigated this risk successfully used three tools. First,
invention assignment agreements that explicitly covered “improvements” made during
employment,’® even on personal time. One early-stage venture lost a key algorithm because
the engineer had written the first prototype on a Sunday using his personal laptop.”” The
agreement did not specify that “any IP related to the company's business” belonged to the
company, regardless of the computer used. The engineer successfully claimed ownership.
Equity vesting with cliff- the standard four-year vesting with a one-year cliff keeps employees
motivated to stay, second. Not the strongest legal language, the new technology ventures that
had the lowest turnover were those with the most generous equity grants. Knowledge
segmentation- no single engineer had access to the entire system,’® third. A fintech company,
had a rule: any module that was critical to the core algorithm was written and maintained by at
least two engineers, but each engineer only saw the part they worked on, the most successful
early-stage venture in our sample. The system architecture was deliberately modular with strict
API boundaries. When an engineer left, they took knowledge of their module, but not the

whole.
Synthesis: The Layering Effect

No successful early-stage venture relied on a single vector.”” They created layers, instead. Gets
a priority date) on the novel training methodology, (2) keep the actual training data as a trade
secret behind a strict access log,® (3) register the copyright on the compiled source code,’! (4)
trademark the product name and the unique UI icon,® (5) publish a high-level whitepaper on
the architecture to establish prior art®3 and attract talent, and (6) implement a “two-person rule”

for access to the data pipeline, a typical pattern for a successful ai early-stage venture in our

76 Brad Feld & Jason Mendelson, Venture Deals: Be Smarter Than Your Lawyer and Venture Capitalist (3d ed.
2016).

77 Sharon K. Sandeen & Elizabeth A. Rowe, Trade Secret Law: Cases and Materials (2d ed. 2017).

78 National Institute of Standards and Technology, Guide to Protecting the Confidentiality of Personally
Identifiable Information (2010) (discussing access control and information segmentation).

7 David J. Teece, Business Models, Business Strategy and Innovation, 43 Long Range Plan. 172 (2010).

80 Mark A. Lemley, The Surprising Virtues of Treating Trade Secrets as IP Rights, 61 Stan. L. Rev. 311 (2008).
81 Copyright Act of 1976, 17 U.S.C. § 102(a).

82 Lanham Act, 15 U.S.C. §§ 1051-1127.

8 Mark A. Lemley & Carl Shapiro, Probabilistic Patents, 19 J. Econ. Persp. 75 (2005).
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sample was: (1) file a provisional patent®* (cheap. 000-$15,000, which is less than one
engineer's monthly salary in Silicon Valley, this layering costs about $10. The new technology
ventures that failed were those that put all their eggs in one basket- either spending $50,000 on

a useless patent or spending nothing and assuming “first mover advantage” would save them.
5. THE STAGE-GATED PROTOCOL: FROM GARAGE TO EXIT

The intellectual property (IP) needs of a startup evolve as the company grows.®> A small pre-
revenue team operates very differently from a venture-backed company with dozens of
employees. As resources, risks, and market exposure increase, the IP strategy must also adapt.
Based on our findings, a stage-gated protocol can guide founders in managing IP effectively

across three growth phases, each with different priorities, budgets, and timelines.
Phase 1: The Garage (Pre-Seed to Seed | 1-5 Employees | $0—$500K Raised)

At this stage, cash is limited and the product is still evolving. Expensive legal actions should
be avoided unless necessary. Instead, startups should focus on basic protection and

documentation.

e NDAs and Assignment Agreements:3¢ Ensure that founders, contractors, and advisors sign
agreements transferring any created IP to the company. Customized legal templates are

preferable to generic online forms.

e Provisional Patent Filing:®” For core technical ideas, filing a provisional patent can provide
temporary protection while testing the market. This lower-cost option gives startups up to

12 months to evaluate the innovation’s commercial potential.

o Trade Secret Practices®: Sensitive materials should be clearly labelled as confidential.
Basic security practices- such as controlled file access and two-factor authentication- help

protect proprietary information.

8 Patent Act of 1952, 35 U.S.C. § 111(b).

85 World Intellectual Property Organization, Intellectual Property for Startups: A Guide (2021).

8 Harvard Business School, Founder’s Guide to Intellectual Property (Startup Legal Toolkit).

87 United States Patent and Trademark Office, Provisional Application for Patent, USPTO Guidance.

88 World Intellectual Property Organization, Trade Secrets: Policy Framework and Best Practices (2019).
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e Trademark Search®: Before investing in branding, conduct a basic trademark search to

confirm that the intended product name is available.

e Open-Source License Review”’: Early audits of open-source components can prevent

licensing conflicts later.
Phase 2: Growth Stage (Series A | 6-50 Employees | $2M-$15M Raised)

Once product—market fit is established and hiring accelerates, the risk of employee mobility

and competition increases.

Convert provisional patents into full utility patents °'if the technology proves valuable.

o Register copyright for major source-code releases®” to enable stronger legal protection.

o Implement a formal trade secret policy and train employees on confidentiality obligations.

e Conduct structured exit interviews to remind departing staff of their IP responsibilities.

o Register trademarks for the product names and for the logos to secure brand identity.
Phase 3: Scaling Stage (Series B and Beyond | 50+ Employees | $15M+ Raised)

At this point, the venture becomes visible to larger competitors. IP strategy shifts from basic

protection to building a defensible portfolio.

o Patent Portfolio Expansion®®: File continuation patents around core inventions to

strengthen coverage.

o International Protection: Use mechanisms such as the Patent Cooperation Treaty”* to

pursue patents in key markets where the company plans to operate.

8 United States Patent and Trademark Office, Trademark Electronic Search System (TESS).

% Open Source Initiative, Open Source Licensing Guide.

! Patent Act of 1952,35 U.S.C. § 119(e).

92 United States Copyright Office, Circular 61: Copyright Registration for Computer Programs.
%3 Robert P. Merges, Patent Law and Policy: Cases and Materials (7th ed. 2017).

%4 Patent Cooperation Treaty, June 19, 1970, 28 U.S.T. 7645.
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o Defensive Publications®: Publicly disclose unused technological ideas to prevent

competitors from patenting them.

o Comprehensive IP Audit®®: Before major funding rounds, acquisitions, or public

offerings, an external IP audit helps verify ownership records and identify potential legal

gaps.

This phased approach enables startups to allocate resources wisely while strengthening their

intellectual property as the company grows.
The Human Element: Culture as IP Protection

One finding that does not fit neatly into a matrix but demands mention is the role of culture.
The new technology ventures that retained their secrets best were not those with the most
aggressive legal language; they were those with the lowest turnover and the highest
psychological safety. Engineers who feel respected and fairly compensated do not steal trade
secrets. Founders who create a narrative of collective ownership- “this is our shared invention”-
build a natural firewall. Conversely, the two new technology ventures in our sample that
experienced catastrophic trade secret theft both had toxic, high-pressure cultures where a key

engineer left in anger. No NDA can fix a broken culture.
6. THE INTERNATIONAL DIMENSION: A WARNING

No discussion of early-stage venture IP is complete without addressing the international
dimension, because even a “local” early-stage venture today operates in a global web of
suppliers, cloud providers, and potential competitors®’. We devote a full section to this because

it was the source of the most painful lessons in our sample.
Jurisdiction Matters for Patents

A U.S. patent provides no protection in India, and vice versa®®. But you must eventually

“nationalize” in each country you care about, paying separate filing fees, translation costs, and

95 Joachim Henkel & Markus Reitzig, Patent Sharks, Trolls, and Thickets: The Importance of Defensive
Publications, 16 Res. Pol’y 134 (2004).

%6 World Intellectual Property Organization, IP Audit: A Tool for Strategy Development.

7 World Intellectual Property Organization, World Intellectual Property Report: The Changing Face of
Innovation (2011).

%8 Robert P. Merges & John F. Duffy, Patent Law and Policy: Cases and Materials (7th ed. 2017).
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local attorney fees, and the patent cooperation treaty (pct) allows you to file one application
that preserves your right to file in 153 countries®®. Nationalizing in more than 3-5 countries is
usually cost-prohibitive, for an early-stage venture. '“Where you sell, and where your

competitors manufacture., the heuristic: nationalize where you manufacture.
The Chinese Challenge

China is a first-to-file jurisdiction!®!. A local entity can file your invention as their own, if you
exhibit at a trade show in Shenzhen'®? without having filed a Chinese patent application.
Chinese patent examiners do not search U.S. prior art as a matter of course. Several new
technology ventures in our sample learned this the hard way. One hardware early-stage venture

displayed a prototype at CES in Las Vegas!®

. A Chinese manufacturer took photos, filed a
Chinese utility model patent the next week, and then sued the early-stage venture for infringing
their patent when the early-stage venture tried to sell in China. The early-stage venture spent
$200,000 in legal fees before settling. Or do not disclose in China., the lesson: file in China

before any public disclosure.
Trade Secrets Across Borders

Trade secret protection is even more fragmented. The U.S. has the Defend Trade Secrets Act
(federal civil remedy).!** The EU has the Trade Secrets Directive '3 (harmonized across
member states). India has no specific trade secret legislation; protection comes through contract
law and breach of confidence!'%. China passed a new trade secret law in 2019 with criminal
penalties,'”” but enforcement remains uneven. The safest approach is to keep the crown jewel
trade secret in a jurisdiction with strong enforcement '°3(U.S., for an early-stage venture with

distributed development teams. or Germany) and only send obfuscated or aggregated data to

% Patent Cooperation Treaty, June 19, 1970, 28 U.S.T. 7645, 1160 U.N.T.S. 231.

100 World Intellectual Property Organization, PCT Applicant’s Guide (2023).

101 Patent Law of the People's Republic of China (amended 2020).

102 peter K. Yu, Intellectual Property, Economic Development, and the China Puzzle, 90 Neb. L. Rev. 341
(2011).

103 Consumer Electronics Show (CES) Technology Exhibition Overview.

104 Defend Trade Secrets Act 0f 2016, 18 U.S.C. §§ 1836-1839.

105 U Trade Secrets Directive, Directive (EU) 2016/943 of the European Parliament and of the Council.
106 v K. Ahuja, Law Relating to Intellectual Property Rights (3d ed. 2017).

197 Anti-Unfair Competition Law of the People's Republic of China (amended 2019).

108 Elizabeth A. Rowe, Trade Secret Litigation and Free Speech: Is It Time to Restrain the Plaintiffs?, 50 B.C. L.
Rev. 1425 (2009).
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other locations.
Data Sovereignty and IP

An emerging issue that none of our new technology ventures had fully grappled with is data
sovereignty. The GDPR imposes restrictions on moving that data to the U.S.!%, if your ai model
is trained on user data from the European union for processing, you may be legally unable to
move that data across borders, if your trade secret is the training data itself (as in the computer
vision example earlier). One early-stage venture in our sample had to restructure its entire data
pipeline!!? because they realized their “crown jewel” dataset could not legally leave the EU.

Doubling their costs., they ended up opening a second engineering office in Berlin.!!!
7. CONCLUSION: FROM ARTILLERY TO CARTOGRAPHY

The present study began with a scene of loss- an early-stage venture watching its future walk
out the door. We have argued that this loss is not inevitable, but preventing it requires a
fundamental shift in mindset. Expensive, and only useful when you are already under fire, too
many founders treat ip as legal artillery: heavy. The multidimensional reality of the modern
tech ecosystem demands a different metaphor. IP is cartography. Deliberate process of
mapping your territory, knowing where your borders are weak, and understanding that the map

is not the territory.

Our comprehensive study of 15 new technology ventures across three continents reveals that
the most resilient companies are not those with the thickest patent files, but those with the most
adaptive approaches. They layer provisional patents with trade secrets. They use open source
not as a donation but as a marketing approach. They register copyrights as a cheap insurance
policy. They understand that the decision to file a patent is as much a statement about market
velocity and exit intentions as it is about technical novelty. And they have a clear-eyed view of
human mobility risk, recognizing that the most valuable IP asset walks out on two legs every

evening.

109 General Data Protection Regulation, Regulation (EU) 2016/679.
119 Byropean Commission, Data Protection and International Data Transfers Guidance.
1 Byropean Commission, EU Data Strategy (2020).
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The implications are clear, for practitioners. Stop asking that “How should I protect my IP?”
and start asking “Which dimensions of my IP are vulnerable, given my specific technical
architecture, business model, and jurisdiction?” The Multidimensional IP Strategy Matrix
(MISM) has introduced a framework for that inquiry. Because founders need actionable
guidance, not abstract principles., we have also provided a stage-gated protocol with specific

budget lines.

This study highlights the need for dynamic models that account for the interplay between legal
tools, business approach, and human factors, for academics. The existing literature's bias
toward patents as the default solution is an artifact of an industrial-era mindset. Trade secrets,
copyrights, and even strategic non-protection deserve equal billing, in the software and ai era.
Or do they discount them due to litigation risk? we suspect the latter, but quantitative data is
needed., future study should examine the role of ip in venture capital valuation decisions- do

ves actually pay a premium for patents.

Of course, limitations, there are. We have not addressed the complexities of Al-generated
inventions- where the “inventor” is a neural network- nor the emerging terrain of decentralized
IP and DAOs. These are fertile grounds for future study. Our sample was limited to three
geographies; a study including Chinese new technology ventures, which operate under a very
different ip culture and enforcement reality, would likely yield additional vectors, furthermore.
Where the patent landscape is radically different., we also did not include deep tech new

technology ventures in quantum computing or nuclear fusion.

The core thesis stands: navigating the multidimensional ip landscape is not a one-time project
but an ongoing discipline, nevertheless. It requires the founder to be part technologist, part
lawyer, and part psychologist. It requires the humility to admit that you cannot protect
everything, and the wisdom to choose the few assets that genuinely matter. In an era where the
only sustainable competitive advantage is the ability to learn faster than your rivals, the most
valuable IP approach may simply be this: build something worth stealing, then make it slightly

harder to take than the next guy’s. That is not a legal approach. That is a survival instinct.

Page: 2249



