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Abstract—Artificial Intelligence (AI) startups represent some 
of the most innovative entities in today’s technology economy, 
yet they operate under significant intellectual property (IP) 
uncertainty. Traditional patent systems, designed for tangible, 
human-authored inventions, are structurally ill-equipped to ac-
commodate AI-driven innovations that emerge from probabilistic 
models, large-scale datasets, and autonomous decision-making 
processes. This paper presents a comprehensive analysis of the IP 
challenges confronting AI startups, encompassing patentability 
criteria—novelty, non-obviousness, and inventorship—as well as 
broader concerns related to copyright in AI-generated content, 
trade secret protection, and data governance. The study inte-
grates doctrinal legal analysis, comparative jurisdiction study, 
real-world case examination (including the landmark DABUS 
case), and statistical data on AI patent filings to establish the 
breadth and depth of these challenges. It further surveys the legal 
frameworks operative in key jurisdictions including the United 
States, European Union, India, China, Japan, and the United 
Kingdom, highlighting areas of convergence and divergence. 
Based on these findings, the paper proposes a set of strategic 
recommendations for AI startups to craft resilient IP portfolios. 
It concludes by outlining future research directions aimed at 
building adaptive legal frameworks that can sustainably support 
AI-driven innovation. 

Index Terms—Artificial Intelligence, Intellectual Property, 
Patents, AI Startups, Inventorship, Trade Secrets, DABUS, Patent 
Law, Non-Obviousness, Data Governance 

 

I. INTRODUCTION 

The last decade has witnessed an exponential rise in Arti-

ficial Intelligence (AI) technologies reshaping industries from 

healthcare and finance to autonomous mobility and generative 

media. AI startups are at the vanguard of this transforma-

tion, building proprietary models, datasets, and deployment 

pipelines that constitute their core competitive differentiation 

[2], [3]. Central to the viability of these startups is their ability 

to protect their innovations—not merely through commercial 

secrecy, but through enforceable intellectual property rights. 

Intellectual property law, particularly the patent system, 

provides a time-bound monopoly in exchange for public 

disclosure of an invention [1]. This trade-off has historically 

served as a powerful incentive for inventors and compa-

nies to invest in research and development. However, the 

structural assumptions embedded in patent law—that inven-

tions are human-conceived, discrete, reproducible, and non-

abstract—are fundamentally at odds with the nature of AI 

innovation [4]. AI systems produce outputs that are data-

dependent, probabilistic, and often difficult to trace back to a 

singular moment of creative conception. These characteristics 

create friction at every stage of the patent procurement process. 

For startups in particular, the stakes are especially high. 

Unlike large technology corporations with extensive legal 

departments and diversified revenue streams, startups rely on 

IP portfolios to attract venture capital, deter competitors, and 

establish market credibility [12]. A failed or uncertain IP 

strategy can be existential. Yet the tools available to these com-

panies—patents, copyrights, trade secrets, and contracts—each 

come with limitations when applied to AI-generated or AI- 

assisted innovations. 

This paper seeks to fill a critical gap by offering a multidi-

mensional analysis of IP challenges specific to AI startups. It 

synthesizes legal doctrine, empirical patent data, jurisdiction-

level regulatory comparison, and illustrative case studies to 

offer a panoramic view of the problem. It then transitions to 

actionable recommendations and a forward-looking research 

agenda. The paper is structured to progress logically from 

research objectives and identified knowledge gaps, through 

evidence and analysis, to practical guidance. 

II. RESEARCH OBJECTIVES 

This study is guided by the following primary research 

objectives: 
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1) Identify Patentability Barriers: To systematically 

identify and analyze the legal barriers AI startups face 

in meeting the core criteria of patentability—novelty, 

inventive step (non-obviousness), industrial applicability, 

and inventorship—under existing patent frameworks. 

2) Examine Alternative IP Mechanisms: To evaluate 

the effectiveness of non-patent IP strategies such as 

trade secrets, copyright, contractual agreements, and 

open-source licensing in protecting AI innovations when 

patent protection is unavailable or impractical. 

3) Compare Jurisdictional Frameworks: To compara-

tively analyze national and international legal frame-

works governing AI-related IP, with a focus on the 

United States, European Union, India, China, Japan, and 

the United Kingdom, identifying areas of divergence that 

create complexity for globally operating startups. 

4) Analyze Statistical Trends: To examine global patent 

filing data in AI domains to understand the quantitative 

dimensions of innovation activity, geographic concentra-

tion, and sector-specific filing patterns. 

5) Present Case-Based Evidence: To ground the analysis 

in real-world legal proceedings and startup experiences, 

including the DABUS case, to illustrate the practical 

consequences of current legal limitations. 

6) Propose Strategic Recommendations: To offer ac-

tionable strategies and policy suggestions that help AI 

startups build resilient IP portfolios while contributing 

to the development of more adaptive legal frameworks. 

III. RESEARCH GAP 

Despite a growing body of scholarship on AI and intel-

lectual property, several critical gaps persist in the existing 

literature. 

A. Absence of Startup-Specific Analysis 

Most existing scholarship approaches AI and IP from the 

perspective of established corporations or at a high level of 

doctrinal abstraction [8], [11]. There is a lack of research 

focused specifically on the resource constraints, risk tolerance, 

and strategic positioning of early-stage AI startups, which 

face fundamentally different IP challenges compared to large 

incumbents. 

B. Limited Empirical Grounding 

While legal analysis of patentability standards is well-

developed, the body of work that ties legal challenges to 

quantitative patent filing trends, rejection rates, and investment 

outcomes remains sparse [15]. Empirical data on how IP 

uncertainty translates into measurable business impacts—such 

as lower valuations or reduced funding rounds—is underex-

plored. 

C. Insufficient Comparative Jurisdiction Analysis 

A majority of existing studies adopt a US-centric or EU-

centric perspective. Comprehensive comparative analyses that 

simultaneously address emerging jurisdictions such as India 

and China—both of which are rapidly developing AI patent 

ecosystems —are lacking [9]. This gap is particularly impor-

tant for globally operating startups. 

D. Neglect of Data as an IP Asset 

The role of training data as a proprietary asset and the legal 

mechanisms available to protect it are undertheorized [6]. As 

data becomes the primary competitive moat for many AI firms, 

questions about data ownership, licensing, and protection 

deserve dedicated scholarly attention that currently does not 

exist in integrated form. 

E. Lack of Integrated Strategic Frameworks 

Existing works tend to address legal, technical, or business 

dimensions of AI IP in isolation. There is a need for integrated 

frameworks that connect these dimensions into coherent guid-

ance for startup founders, investors, and policymakers—a gap 

this paper seeks to address. 

IV. LITERATURE REVIEW 

A. Patentability of AI Inventions 

Foundational questions about whether AI systems can gen-

erate patentable inventions have occupied scholars since the 

early proliferation of machine learning [4]. Abbott’s seminal 

work argues that AI systems have moved beyond mere tools to 

become contributors in the inventive process, raising questions 

about the adequacy of a human-centric inventorship standard 

[4]. The World Intellectual Property Organization’s (WIPO) 

Technology Trends Report (2019) corroborates this, noting 

that AI-generated outputs increasingly satisfy the substantive 

criteria of patentability, even where procedural systems reject 

them on formal inventorship grounds [8]. 

B. The Inventorship Problem 

The question of whether AI can be a legal inventor has 

been the subject of extensive academic and judicial attention 

[5]. The DABUS litigation, pursued by Dr. Stephen Thaler 

across multiple jurisdictions, crystallized the debate. Thaler 

contended that the AI system DABUS was the genuine creator 

of two inventions and sought to list it as inventor. Courts in 

the US, UK, and EU uniformly rejected this, citing statutory 

requirements for human inventorship [5]. Scholars such as 

Gervais have noted that this outcome, while legally consistent, 

creates a paradox: if no human can claim inventorship for a 

genuinely AI-generated invention, it may fall into the public 

domain by default, undermining innovation incentives [11]. 

C. Novelty and Non-Obviousness in AI Contexts 

The data-driven nature of AI systems complicates the as-

sessment of novelty. AI models trained on publicly available 

data may generate outputs that are novel in presentation but 

derivative in substance [9]. The OECD has flagged this as a 

growing challenge for patent examiners who lack the technical 

expertise to distinguish genuine innovation from sophisticated 
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pattern recombination. Stern’s work further identifies non-

obviousness as a particularly contested frontier, noting that AI-

generated solutions can appear inventive to a layperson while 

being mechanistically predictable to a skilled practitioner [7]. 

D. Copyright and AI-Generated Content 

Samuelson’s comprehensive review of copyright and AI 

highlights that current copyright law—requiring human au-

thorship as a foundational condition—leaves AI-generated cre-

ative outputs in a legal limbo [6]. This has direct implications 

for AI startups producing generative tools, as the outputs of 

their systems may not be copyrightable, weakening their IP 

position relative to the computational investment made. 

E. Trade Secrets as an Alternative 

Given patenting difficulties, multiple researchers identify 

trade secret protection as the practical default for many AI 

firms [6], [13]. The European Union Intellectual Property 

Office (EUIPO) recommends a hybrid IP strategy combining 

targeted patents with robust trade secret management [13]. 

However, trade secrets offer fragile protection in contexts 

of employee mobility, reverse engineering, and independent 

parallel discovery. 

F. Economic and Entrepreneurial Dimensions 

Hall and Harhoff’s empirical analysis of patent economics 

underscores the positive correlation between patent portfolios 

and startup valuation, particularly in technology-intensive sec-

tors [15]. Graham’s research on high-technology entrepreneur-

ship reveals that investors use IP portfolios as proxies for 

technological differentiation [12]. When AI-specific IP is diffi-

cult to secure, this signaling function breaks down, potentially 

distorting investment decisions. 

G. Open Source and Ecosystem Strategies 

Lerner and Tirole’s economics of open source offers a 

theoretical basis for understanding why some AI firms adopt 

open-source strategies [14]. By releasing foundational layers 

openly, companies can build ecosystems and developer mind-

share while retaining proprietary advantages in deployment, 

fine-tuning data, or application-layer integrations. 

V. METHODOLOGY 

This study employs a multi-method qualitative and ana-

lytical research design, integrating doctrinal legal analysis, 

comparative jurisdictional study, case-based reasoning, and 

statistical analysis of secondary data. 

A. Doctrinal Legal Analysis 

Primary legal sources—patent statutes, court decisions, and 

examination guidelines from the USPTO, EPO, and national 

IP offices—are analyzed to map the current boundaries of AI-

related patentability. Key policy documents from WIPO and 

the OECD are examined to understand emerging international 

consensus [8], [9]. 

B. Comparative Jurisdictional Study 

The paper compares the legal treatment of AI patents across 

six major jurisdictions: the United States, European Union, 

United Kingdom, India, China, and Japan. This comparison 

is structured around five dimensions: inventorship eligibility, 

subject-matter exclusions, novelty standards, non-obviousness 

thresholds, and data protection frameworks. 

C. Case-Based Reasoning 

Selected landmark cases—most notably the DABUS lit-

igation—are examined in depth to illustrate the real-world 

operation of legal doctrine and its consequences for innovation 

[5]. Additional startup case examples are used to demonstrate 

the diversity of IP challenges encountered in practice. 

D. Statistical Data Analysis 

Secondary quantitative data is sourced from WIPO, the 

EPO’s Patstat database, and national patent office reports to 

identify trends in AI patent filings, geographic distribution, 

sector concentration, and rejection rates. This data informs the 

empirical dimension of the analysis. 

E. Strategic Synthesis 

Insights from all of the above methods are synthesized into 

a structured set of recommendations for startups and a frame-

work connecting legal constraints, technical characteristics, 

and entrepreneurial decision-making. 

VI. INTERNATIONAL AND NATIONAL LEGAL 

FRAMEWORKS 

A. International Framework: WIPO and TRIPS 

At the international level, intellectual property is governed 

primarily through the Agreement on Trade-Related Aspects of 

Intellectual Property Rights (TRIPS) and treaties administered 

by WIPO. TRIPS establishes minimum standards for patent 

protection that all member states must meet, including require-

ments of novelty, inventive step, and industrial applicability. 

However, TRIPS does not address AI-specific issues, leaving 

significant interpretive latitude to national jurisdictions [8]. 

WIPO’s Conversation on IP and AI, ongoing since 2019, 

has produced multiple policy option papers exploring revisions 

to inventorship standards, AI-specific IP categories, and data 

protection frameworks—but has yet to produce binding inter-

national standards. The absence of harmonized global rules 

creates legal fragmentation that is particularly burdensome for 

globally operating startups. 

B. United States 

In the United States, patent law under 35 U.S.C. requires 

that an inventor be a natural person. The USPTO’s 2019 

Revised Guidance on patent subject-matter eligibility attempts 

to clarify the treatment of software and AI-related claims under 

the Alice/Mayo framework [10]. Claims that are directed to 

abstract ideas—including mathematical concepts and mental 

processes—are ineligible unless they integrate a “practical 

application” that goes beyond the abstract idea itself. AI 
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algorithms frequently fall into this exclusion zone, requiring 

careful claim drafting to survive examination. The Federal 

Circuit’s decisions in cases such as Enfish v. Microsoft and 

McRO v. Bandai Namco offer some pathways for AI-related 

software claims, but the law remains unsettled and inconsis-

tently applied. 

C. European Union 

The European Patent Convention (EPC) excludes mathe-

matical methods, mental acts, and programs for computers “as 

such” from patentability under Article 52. However, the EPO’s 

Technical Board of Appeal has allowed AI-related claims 

where they produce a “technical effect” beyond normal physi-

cal interactions. The EPO’s Guidelines for Examination (2021 

update) introduced specific provisions for AI and machine 

learning applications, requiring that claims specify technical 

application domains and demonstrable technical advantages. 

On inventorship, the EPO, like the USPTO, requires a human 

inventor; AI cannot be listed as an inventor. 

D. United Kingdom 

Post-Brexit, the UK maintains a patent regime substantially 

aligned with the EPC. The UK’s Supreme Court and the 

Court of Appeal ruled against Stephen Thaler in the DABUS 

proceedings, affirming that an AI system cannot be an inventor 

under the Patents Act 1977. Notably, the UK’s Intellectual 

Property Office (UK IPO) has separately published consulta-

tion papers acknowledging the need for reform, suggesting that 

future legislative changes may introduce new IP categories or 

modified ownership rules for AI-generated works. 

E. India 

India’s patent law, governed by the Patents Act of 1970 

(amended 2005), does not explicitly address AI-generated 

inventions. Section 3(k) excludes mathematical methods, busi-

ness methods, computer programs “per se,” and algorithms 

from patentability. The Indian Patent Office has not issued 

specific AI patent guidelines, leaving AI-related applications 

subject to examiner discretion and frequent objections un-

der Section 3(k). India’s National Strategy for Artificial In-

telligence (NITI Aayog, 2018) acknowledges IP challenges 

but lacks enforceable policy outputs specifically targeting AI 

patentability [9]. This creates significant uncertainty for Indian 

AI startups as well as international companies seeking Indian 

patent protection. 

F. China 

China has emerged as the world’s largest filer of AI-related 

patents. The China National Intellectual Property Administra-

tion (CNIPA) has issued AI-specific examination guidelines 

since 2017, updated in 2019 and 2021, providing clearer path-

ways for AI algorithm patents when tied to specific technical 

applications. China’s approach is notably more permissive 

than the US or EU, reflecting a national strategic policy of 

encouraging AI patent filings as a measure of technological 

capacity. However, international enforcement concerns remain, 

particularly for foreign startups seeking to protect IP in Chi-

nese courts. 

G. Japan 

Japan’s patent system, administered by the Japan Patent Of-

fice (JPO), treats AI-related inventions under the same frame-

work as software patents. The JPO’s Examination Guidelines 

for AI (2019 revision) allow patents for AI applications that 

produce concrete technical results and are grounded in specific 

data processing operations. Japan also allows flexibility in 

inventorship in certain collaborative research contexts, though 

formal AI inventorship remains unrecognized. 

H. Comparative Summary 

Table I provides a structured comparison of AI patent 

treatment across major jurisdictions. 

 
TABLE I 

COMPARATIVE ANALYSIS OF AI PATENT FRAMEWORKS ACROSS 
JURISDICTIONS 

 
Jurisdiction AI Inventorship Algorithm  Eligi- 

bility 
AI Guidelines 

USA Humans only Abstract idea test 
(Alice) 

2019 USPTO 
Guidance 

EU / EPO Humans only Technical effect re- 
quired 

2021 EPO 
Guidelines 

UK Humans only Aligned with EPC Consultation un- 
derway 

India Not addressed Excluded under 
Sec. 3(k) 

No specific 
guidelines 

China Humans only Technical applica- 
tion required 

2019/2021 
CNIPA 
Guidelines 

Japan Humans only Concrete technical 
result 

2019 JPO Guide- 
lines 

 

 

VII. CASE STUDIES 

A. Case Study 1: DABUS – The AI Inventor Controversy 

The most significant legal landmark in AI inventorship is 

the series of patent applications filed by Dr. Stephen Thaler on 

behalf of his AI system DABUS (Device for the Autonomous 

Bootstrapping of Unified Sentience) [5]. 

Background: DABUS autonomously generated two inven-

tions: a food container with a fractal surface pattern to improve 

grip and heat exchange, and a flashing light signal designed to 

attract attention in emergencies. Thaler filed patents in multiple 

jurisdictions listing DABUS as the sole inventor. 

Legal Outcomes: 

• USA (2021): The Federal Circuit upheld the USPTO’s 

rejection, ruling that “inventors” under 35 U.S.C. § 101 

must be natural persons. 

• UK (2023): The Supreme Court unanimously ruled 

against Thaler, affirming that an AI cannot be an inventor 

under the Patents Act 1977. 

• EPO (2020): The EPO rejected the applications, stating 

that inventorship requires a legal entity capable of holding 

rights. 

• Australia (2022): Initially granted by the Full Federal 

Court, but subsequently overturned by the High Court. 

https://ijsrem.com/


           
      International Journal of Scientific Research in Engineering and Management (IJSREM) 

                Volume: 10 Issue: 05 | May - 2026                              SJIF Rating: 8.659                                              ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM64071                            |        Page 5 
 

• South Africa (2021): Uniquely granted the patent, be-

coming the first country to formally recognize an AI 

inventor. 

Implications for Startups: The DABUS case demonstrates 

that AI-generated inventions may be patentable in substance 

but are legally problematic in form. Startups using AI systems 

to generate inventions must carefully document human contri-

butions to preserve inventorship claims. It also underscores the 

urgency of international legal harmonization. 

B. Case Study 2: OpenAI and the Trade Secret Strategy 

OpenAI, one of the world’s most prominent AI research 

companies, has largely avoided traditional patent filings in 

favor of a combination of trade secrets, first-mover advantage, 

and selective open publication [6]. 

Strategy: OpenAI’s core large language model architectures 

and training methodologies are maintained as proprietary trade 

secrets. The company publishes research papers to establish 

thought leadership and attract talent, while keeping model 

weights, fine-tuning procedures, and system prompts confi-

dential. 

Outcome: This approach has enabled rapid iteration and 

has prevented competitor reverse engineering to a significant 

degree. However, it has also created vulnerability: competi-

tors such as Anthropic, Google DeepMind, and Meta have 

independently developed comparable systems, demonstrating 

the limitations of secrecy-based protection against parallel 

innovation. 

Lesson for Startups: Trade secrets offer meaningful but 

time-limited protection. For AI startups, trade secret strategy 

is most effective when combined with data exclusivity, pro-

prietary deployment infrastructure, and network effects. 

C. Case Study 3: IBM Watson – Aggressive Patent Portfolio 

Strategy 

IBM represents the opposite extreme: an aggressive, 

decades-long AI patent accumulation strategy. IBM has con-

sistently been one of the top US patent filers, including in 

AI-related domains [15]. 

Strategy: IBM’s approach involves patenting incremental 

improvements to AI systems—training data preprocessing 

methods, model optimization techniques, and specific applica-

tion domains. This creates a dense “patent thicket” that deters 

competitors and generates licensing revenue. 

Outcome: IBM’s patent portfolio has been a significant rev-

enue generator through licensing agreements and a defensive 

shield against litigation. However, maintaining this portfolio 

requires enormous legal investment that is infeasible for most 

startups. 

Lesson for Startups: While full replication is impossible, 

startups can adopt targeted, selective patenting of their most 

defensible innovations—particularly novel training methodolo-

gies, specialized architectures, and unique application integra-

tions—to build strategic IP assets without requiring enterprise-

scale legal expenditure. 

D. Case Study 4: An Indian AI Startup Perspective 

Consider a representative Indian AI startup operating in 

the healthcare diagnostics space, developing a deep learning 

model for early detection of diabetic retinopathy from retinal 

images. Such a company would face the following IP chal-

lenges in India: 

• The core algorithm is at risk of rejection under Section 

3(k) of the Indian Patents Act as a “computer program 

per se.” 

• Clinical dataset curation represents enormous investment 

but has no dedicated legal protection framework. 

• International patent filings via the PCT route are costly 

and require significant time investment before examina-

tion. 

• Trade secret protection is practical only as long as key 

employees remain and non-disclosure agreements hold. 

This illustrative case highlights that Indian AI startups 

operate in a particularly challenging environment due to the 

absence of AI-specific guidelines and the broad exclusion of 

software-related inventions. 

VIII. STATISTICAL DATA AND ANALYSIS 

A. Global AI Patent Filing Trends 

Global AI patent filings have experienced dramatic growth 

over the past decade. According to WIPO’s “Technology 

Trends 2019: Artificial Intelligence” report and subsequent 

annual data, the number of AI-related patent applications grew 

from approximately 30,000 per year in 2010 to over 160,000 

per year by 2022 [8]. Table II summarizes the trajectory. 

 
TABLE II 

GLOBAL AI PATENT APPLICATIONS (SELECTED YEARS) 

 
Year AI Patent Applications (Approx.) YoY Growth (%) 

2010 30,000 – 

2013 52,000 +20% 

2016 85,000 +18% 

2019 130,000 +15% 

2021 150,000 +8% 

2022 162,000 +8% 
 

 

B. Geographic Distribution 

AI patent filing is geographically concentrated, with China, 

the United States, and Japan collectively accounting for ap-

proximately 78% of all AI-related patent applications globally 

as of 2022 [8], [9]. Table III shows the distribution by 

jurisdiction. 

 
TABLE III 

GEOGRAPHIC DISTRIBUTION OF AI PATENT APPLICATIONS (2022) 

 
Jurisdiction Share of Global Filings (%) Leading Filers 

China (CNIPA) 38% Baidu, Tencent, Huawei 

USA (USPTO) 27% IBM, Microsoft, Google 

Japan (JPO) 13% Sony, NTT, Panasonic 

EU (EPO) 10% Siemens, SAP, Philips 

South Korea 5% Samsung, LG 

India & Others 7% TCS, Infosys, Wipro 
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C. Sector-Specific Concentration 

AI patent filings are concentrated in specific technology 

domains. Computer vision, natural language processing, and 

speech recognition together account for approximately 60% of 

all AI patent filings, while robotics, autonomous systems, and 

healthcare AI collectively represent another 25% [8]. Table IV 

presents sector-level data. 

 
TABLE IV 

AI PATENT FILINGS BY TECHNOLOGY DOMAIN (2022) 

 
AI Technology Domain Share of AI Patent Filings (%) 

Computer Vision 26% 

Natural Language Processing 22% 

Speech Recognition 12% 

Robotics & Autonomous Systems 14% 

Healthcare AI / Medical Imaging 11% 

Predictive Analytics / ML Platforms 9% 

Other AI Applications 6% 
 

 

D. Patent Rejection Rates for AI Applications 

USPTO data indicates that AI-related patent applications 

experience significantly higher rejection rates than average 

patent applications. While the overall USPTO first-office-

action allowance rate is approximately 12–15%, AI/software-

related applications face rejection rates of 60–75% at the first 

office action stage, primarily on Section 101 subject-matter 

eligibility grounds [10]. Table V summarizes the rejection 

landscape. 

 
TABLE V 

REJECTION RATES: AI VS. GENERAL PATENT APPLICATIONS (USPTO) 

 
Category First-Action Rejection Rate Primary Rejection Basis 

General Patent Applications 15%–25% Novelty / Prior Art 

Software Patent Applications 50%–65% §101 Eligibility 

AI / ML Patent Applications 60%–75% §101 Abstract Idea 

AI Healthcare Applications 55%–70% §101 + §103 

 

 

E. IP Strategy Adoption Among AI Startups 

Survey data from the EUIPO (2021) and academic studies 

indicate that AI startups adopt a diversified mix of IP protec-

tion strategies [13]. Table VI presents the distribution of IP 

protection approaches reported by AI startups. 

 
TABLE VI 

IP PROTECTION STRATEGIES ADOPTED BY AI STARTUPS 
 

IP Protection Strategy Adoption Rate (%) 

Trade Secrets (Algorithms / Model Weights) 72% 

Patents (selective, targeted) 43% 

Copyright (documentation, code, content) 61% 

Open-Source Licensing (partial) 38% 

Contractual Protections (NDAs, IP assignment) 85% 

Data Exclusivity / Licensing Agreements 55% 
 

 

F. Impact of IP on Startup Funding 

Research by Graham [12] and Hall [15] consistently shows 

that startups with at least one granted patent raise approx-

imately 25–35% more in their first external funding rounds 

compared to patent-less competitors in similar technology 

domains. For AI startups specifically, a strong IP portfolio 

correlates with a valuation premium of approximately 20–40% 

in early-stage funding rounds, according to venture capital 

dataset analyses [12]. 

IX. SUGGESTIONS AND STRATEGIC RECOMMENDATIONS 

Based on the foregoing legal, statistical, and case-based 

analysis, the following strategic recommendations are pro-

posed for AI startups, policymakers, and the broader IP 

ecosystem. 

A. For AI Startups 

1. Adopt a Layered IP Strategy. No single IP mechanism 

is sufficient. Startups should deploy a coordinated combina-

tion of targeted patents (for novel processes and application-

specific methods), trade secrets (for core model weights and 

training pipelines), copyright (for software code and documen-

tation), and robust contractual frameworks (for employee IP 

assignment and partner NDAs). 

2. Frame Inventions in Technical Application Terms. 

When drafting patent claims, AI innovations should be artic-

ulated in terms of their concrete technical effects and specific 

application domains—not as abstract algorithmic processes. 

This improves survival rates under the Alice test (US) and the 

technical-effect requirement (EPO). 

3. Document Human Contribution Rigorously. Given the 

rejection of AI as a legal inventor, startups must maintain 

meticulous records of human decisions, design choices, and 

creative inputs at every stage of AI system development. This 

documentation is essential to defend inventorship claims. 

4. Invest in Data Governance. Training datasets represent 

a core strategic asset. Startups should implement data licens-

ing agreements, provenance tracking, and access controls to 

protect their data assets, even in the absence of formal legal 

frameworks for data IP. 

5. File PCT Applications for Global Coverage. For star-

tups with global ambitions, Patent Cooperation Treaty (PCT) 

applications provide a cost-effective mechanism to preserve 

patent rights in multiple jurisdictions while deferring national-

phase costs. 

6. Leverage Defensive Publication Strategically. For inno-

vations that are difficult to patent but important to keep open, 

defensive publication in technical databases creates prior art 

that prevents competitors from patenting the same invention. 

B. For Policymakers and Regulatory Bodies 

1. Develop AI-Specific Examination Guidelines. National 

patent offices should develop and regularly update examina-

tion guidelines that address the unique characteristics of AI 

inventions, including probabilistic outputs, data dependency, 

and model training processes. 

2. Revisit Inventorship Standards. Legislatures should 

consider introducing a new category of “AI-assisted invention” 

with modified ownership rules that vest rights in the deploying 
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entity, without requiring attribution to the AI system as a legal 

person. 

3. Establish an International AI-IP Harmonization 

Framework. WIPO member states should work toward bind-

ing standards for AI patent examination, analogous to the Bu-

dapest Treaty for biological deposits, to reduce jurisdictional 

fragmentation. 

4. Create Data Protection Frameworks Tailored to AI. 

Policymakers should explore sui generis protections for AI 

training datasets, similar to the EU’s database directive, to 

provide legal certainty for data-intensive startups. 

5. Support Startup IP Capacity Building. Government 

agencies and industry bodies should fund IP legal clinics, 

subsidized patent filing programs, and IP education initiatives 

specifically targeted at AI startup founders. 

 

C. Challenge–Recommendation Mapping 

Table VII maps identified challenges to proposed recom-

mendations for quick reference. 

 
TABLE VII 

CHALLENGE–RECOMMENDATION MAPPING 
 

Challenge Recommended Strategy 

Inventorship ambiguity Document human contributions; lobby 

for “AI-assisted” category 

Abstract idea exclusion Application-specific  claim  drafting; 

technical-effect framing 

Novelty uncertainty Prior art searches before development; 

defensive publication 

Non-obviousness  thresh- 

old 

Expert claim drafting; evidence of un- 

expected technical results 

Data asset vulnerability Data licensing + governance + contrac- 

tual protection 

Jurisdictional  fragmenta- 

tion 

PCT filings; jurisdiction-specific coun- 

sel 
 

 

 

X. FUTURE WORK 

This study opens several avenues for future research that 

can deepen and extend the findings presented here. 

 

A. Empirical Startup Studies 

Future research should incorporate primary data from AI 

startup founders, legal counsel, and investors through struc-

tured surveys and semi-structured interviews. Such empirical 

work would provide ground-level validation of the legal and 

strategic observations presented in this paper and surface 

jurisdiction-specific nuances not visible from secondary anal-

ysis. 

 

B. Longitudinal Patent Data Analysis 

A longitudinal study tracking the patent prosecution out-

comes of AI-related applications across multiple patent of-

fices—including grant rates, claim amendments, and appeal 

outcomes—would provide a more precise empirical picture of 

the evolving legal landscape. 

C. AI-Specific IP Framework Design 

There is scope for interdisciplinary research bringing to-

gether legal scholars, AI researchers, and policy economists to 

co-design AI-specific IP frameworks. Such frameworks might 

include new IP categories (e.g., an “AI-generated works” right 

with limited duration), modified inventorship standards, and 

algorithm-specific disclosure requirements. 

D. Data IP Governance Models 

As training data becomes the primary competitive asset for 

many AI firms, dedicated research on data governance mod-

els—including data trusts, federated data arrangements, and 

blockchain-based provenance tracking—could yield practical 

tools for startups and inform regulatory reform. 

E. Jurisdictional Impact Studies 

Comparative studies examining how different national le-

gal frameworks affect AI startup formation rates, investment 

levels, and innovation outputs would provide evidence for 

evidence-based policy reform. India, in particular, represents 

an under-studied jurisdiction of significant global importance. 

F. Open Source and Innovation Dynamics 

The interaction between open-source AI ecosystems and 

proprietary IP strategies remains theoretically underdeveloped. 

Future work should examine how open-source releases (e.g., 

Meta’s LLaMA models) affect startup IP strategies, competi-

tive dynamics, and long-term innovation rates. 

XI. CONCLUSION 

This paper has presented a comprehensive, multi-

dimensional analysis of the intellectual property challenges 

confronting AI startups. The analysis reveals a fundamental 

structural mismatch between patent law—designed for dis-

crete, human-conceived, tangible inventions—and the nature 

of AI innovation, which is data-dependent, probabilistic, and 

often the product of complex human-machine collaboration. 

Key findings include: (1) legal inventorship requirements 

exclude AI systems as inventors across all major jurisdictions, 

creating ownership uncertainty for genuinely AI-generated 

inventions; (2) subject-matter exclusions for algorithms and 

abstract ideas create significant patent eligibility hurdles, par-

ticularly in the US and India; (3) AI patent rejection rates are 

substantially higher than those for general patent applications; 

(4) China has adopted the most permissive approach to AI 

patents, reflecting national strategic priorities; (5) most AI 

startups adopt trade secrets and contractual protections as 

primary IP mechanisms, supplemented by selective patenting; 

and (6) IP portfolio strength has a measurable positive impact 

on startup valuation and funding outcomes. 

The DABUS case and illustrative startup case studies con-

firm that these legal limitations have real-world consequences 

for innovation incentives and competitive dynamics. Strategic 

recommendations are offered for both startups—including 
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layered IP strategies, careful claim drafting, and data gover-

nance—and for policymakers—including AI-specific exami-

nation guidelines, reformed inventorship standards, and inter-

national harmonization efforts. 

Ultimately, the pace of AI innovation demands that legal 

frameworks adapt with greater urgency. Failure to do so risks 

leaving transformative technologies in legal limbo, distorting 

investment, and undermining the innovation ecosystems that 

society increasingly depends upon. 

XII. SUMMARY 

Table VIII provides a concise structured summary of the 

paper’s key contributions across each major dimension of 

analysis. 

 
TABLE VIII 

STRUCTURED SUMMARY OF KEY PAPER CONTRIBUTIONS 
 

Dimension Key Finding / Contribution 

Legal Analysis Identified core patentability barriers: inven- 

torship, abstract ideas, non-obviousness 

Jurisdictional 

Comparison 

Mapped  divergent  AI  patent  treatment 

across US, EU, UK, India, China, Japan 

Case Studies DABUS, OpenAI, IBM, Indian startup illus- 

trate challenges in practice 

Statistical Data AI patent filings grew 5x (2010–2022); 60– 

75% rejection rate at USPTO 

Strategic Guidance Layered IP strategy: patents + trade secrets 

+ copyright + contracts 

Policy Recommenda- 

tions 

AI  inventorship  reform,  harmonization 

framework, data IP sui generis protection 

Future Directions Empirical studies, data governance models, 

longitudinal patent analysis 

 

The paper makes five primary contributions to the literature: 

(i) an integrated analytical framework connecting AI technical 

characteristics to legal challenges to business impacts; (ii) 

a six-jurisdiction comparative legal analysis; (iii) empirical 

grounding through patent filing statistics and rejection rate 

data; (iv) actionable multi-level strategic recommendations; 

and (v) a structured future research agenda. Taken together, 

these contributions aim to advance both scholarly under-

standing and practical capability in navigating AI intellectual 

property. 
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