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Abstract 

The digital economy has emerged, in large part, as the principal engine of global innovation, driving the expansion of 

both data-driven services and platforms, and disruptive technologies across a range of sectors. The rapid speed of 

digitalization fuels and foasts entrepreneurial development and the launch of new businesses, but it also creates a 

unique and complex set of challenges across the spectrum of Intellectual Property Rights (IPR) in protecting inventions. 

Today's entrepreneurs are confronted with significant challenges in a fast-changing legal environment characterized 

by jurisdictional differences, a fragmented local and global legal environment, and the disruptive effects of emerging 

technologies such as artificial intelligence (AI), blockchain, and cloud computing. This study views and addresses the 

principal IPR issues confronting entrepreneurs today, focusing on the important areas of software patentability, 

copyright protection, protection of trade secrets, and data ownership. The study highlights the issue of legal ambiguity 

and practical limitations within existing global systems of IPR and cross-border enforcement regimes by assessing their 

effectiveness across a range of IPR. This study also reviews certain potential policy interventions that may enhance IPR 

systems and organizations, and further serves as a framework for the harmonization of international law and the 

creation of a safe space for innovation within the context of the digital economy. 
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1. Introduction: 

The digital economy is characterized by widespread use of digital technology, which changes conventional business 

models and supports global operations. In this domain, entrepreneurs are increasingly using intangible assets (e.g. 

patented software, algorithms, digital content, and consumer data) to create corporate value [2].  An appropriate and 

flexible system for Intellectual Property Rights (IPR) is intrinsically linked to promoting innovation, maintaining 

competitive advantages, and supporting sustainable growth [3]. 

Although central, IPR in the digital era is sporadic and lacking many dimensions of strength [4]. Small business owners 

are hampered by differences in jurisdictions, changing interpretations of patentability for software, minimal copyright 

enforcement action, competing and conflicting ownership and protection legislation on data, [15] and the rapid pace of 

technology development in areas like artificial intelligence (AI), blockchain, and cloud computing, as legal adaptation 

has lagged, making IPR a significant challenge [6]. 

This research will explore the challenges presented by international intellectual property rights as companies attempt to 

operate in the digital economy [16].  It will explore current international intellectual property law, identify significant 

loopholes in enforcement, and assess the legal and strategic risks to various international digital entrepreneurs and 

http://www.ijsrem.com/


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

                         Volume: 09 Issue: 06 | June - 2025                               SJIF Rating: 8.586                                        ISSN: 2582-3930                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM50945                                               |        Page 2 
 

startups involved in global expansion [17].The research aims to, in part, assist in building a more unified and effective 

intellectual property system which supports sustainable digital businesses [18]. 

 

2. Literature Review 

2.1 The Evolution of IPR in the Digital Context. 

 

Intellectual property rights (IPR) regimes have generally been designed to deal with tangible assets and linear models 

of innovation, while the digital economy involves more non-tangible assets [19]. May and Sell (2006) suggest that 

traditional modes of IPRs have been slow to respond to the increase in digital processes, particularly software, digital 

content, and algorithms [10]. The call to accommodate non-traditional assets, such as data, user-generated content, and 

platform algorithms, leads to calls for broader categories and protections within IPR regimes [20]. 

2.2 Software Patentability and Copyright Tensions 

Potentially the most contentious issue is software patentability. While the USA has traditionally granted software 

patentability in certain contexts (alongside the Alice Corp. v. CLS Bank ruling), the European Union has a more 

constrained self-understanding of programming, ruling out patentability of software "as such" (European Patent 

Convention, Article 52) [21]. Bessen and Meurer (2008) suggest there are lopsided jurisdictional approaches, which 

leave the law in a state of ambiguity for technology entrepreneurs [5]. The use of copyright often works in a software 

context, but copyright often lacks sufficient contexts of use complexity to protect functional features to an appropriate 

degree, ultimately leading to ineffective and improper protection[22]. 

2.3 Ownership and Governance of Data 

As data is now a valuable economic resource, the issue of ownership of data in the area of digital intellectual property 

rights (IPR) has arisen [23]. De Filippi and McCarthy (2012) concluded that insufficient legal frameworks exist 

regarding ownership of data, especially with user generated and personal data [24]. GDPR and CCPA were put in place 

to foster user control over data as a means to facilitate monetization by entrepreneurs, however they also create barriers 

that limit cross-border data use by entrepreneurs [25]. With a lack of certainty regarding ownership of data, we are 

seeing IPR infringement, privacy infringements, and impeded access to markets [26].  

2.4 Trade Secrets and Cloud Computing 

Cloud computing and remote collaboration are now commonplace tools for many online businesses, which raises issues 

related to safeguarding business secrets [27]. Lemley (2008) explained that trade secret law heavily focuses on the 

accounting practices of traditional IP, and that traditional legal protections are based on physical and syntactic controls, 

which makes it difficult to manage in decentralized cloud environments [28]. Businesses are continually exposed to 

varying risks and attacks, including insider threats, cross-border theft of information, and unintentional data releases in 

unauthorized environments, especially as businesses move to operate in virtual and low-enforcement jurisdictions [29]. 

 

2.5 Cross-Border Enforcement Challenges 

One of the frequent themes running through the literature is that the difficulty of enforcing transnationally IPR is a 

recurring theme [30]. According to Maskus (2000), patchwork enforcement results from the absence of harmonization 

in national intellectual property laws, which disproportionately burdens small firms and start-ups because they possess 

few legal capabilities [7]. Dispute settlement mechanisms under the World Trade Organization's (WTO) TRIPS 

Agreement are a start, yet authors contend that they are not sufficient for the fast-evolving digital world [31]. Regional 

variations in copyright term, fair use doctrine, and patent breadth impose legal complexity for firms looking to expand 

across borders [32]. 
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2.6 Emerging Technologies and Legal Gaps 

The advent of artificial intelligence, blockchain, and other technological disruptors has posed new challenges to 

conventional IPR systems [33]. Existing patent systems are not adequate enough to meet AI-driven innovations, and 

blockchain technologies disrupt conventional concepts of centralized IP rights and their enforcement [6]. These 

technological developments have outpaced the formulation of regulations, leading to legal uncertainty for entrepreneurs 

in these domains [34]. 

 

3. Key IPR Challenges in Digital Economy 

Digital entrepreneurs must operate in a fast-paced global environment, which creates unique and complex IPR 

challenges.[1] Traditional legal regimes, which were developed for much slower and geographically localized 

innovation, have not adapted to the evolving demands of the digital economy[35]. Below we discuss the key challenges 

entrepreneurs are facing today. 

3.1 The Speed vs. Protection problem 

The speed of web-based innovation has far outpaced the established intellectual property rights protection 

frameworks.[3] The patenting, copyright, or trademarking of creations through applications and grants typically takes 

too long and is too inflexible to support the rapid, iterative product development cycles gracing tech firms and start-

ups.[4] This forces entrepreneurs to pursue premature product launches, which can facilitate improper reproduction of 

their innovations before the entrepreneurs get legal protection.[5] 

According to survey results in this research, over 65% of entrepreneurs reported that they did not hurry to acquire 

intellectual property rights due to time or money concerns. Leaving the gaps open by waiting enables other to take 

advantage of unprotected ideas; this becomes especially important in high-pressured internet businesses, where first-

mover advantages can quickly diminish.[13] 

3.2 Territorial Nature of IPR and Global Enforcement Issues 

As digital goods make their way across borders, we see the protection of IPR takes place very much jurisdiction by 

jurisdiction [7]. Businesses have to grapple with a patchwork of local legislation, which has vastly different levels of 

enforcement and legal status [8]. In countries with either poor enforcement or unfriendly legal norms, an infringement 

can go unnoticed due to cost and administrative burden [4]. 

3.3 Platform Dependency and Arbitrary Enforcement 

Digital entrepreneurs are more reliant upon third-party platforms for the distribution and monetization of their 

intellectual property, for example, app stores, content platforms, and online shopping websites [12]. These platforms 

act as de facto IPR regulators with their own IPR policies dealing with IPR take downs, removal of content, and 

trademark issues [14]. 

3.4 Challenges from Open Source and Collaborative Innovation 

Open-source technology, and collaborative or community development process, are a foundational component of the 

digital economy, though part of this shift raises legal issues of ownership, licensing use, and derivative works [11]. Now 

the entrepreneur must be careful to finer line of utilizing open-source materials at the risk of unknowingly contravening 

a license agreement, or running afoul of their own intellectual property. 

3.5 Data as an Intangible Asset Without Clear Protection 

Data is a powerful resource in the digital economy that drives business models in various areas like AI, e-commerce, 

advertising, and analytics on platforms [2]. Current principles of intellectual property rights (IPR) do not provide the 
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necessary scope for ownership of raw data or processed data. There is no formal registration mechanism nor 

enforcement process like the patent certificate or copyrights. 

 4.  Sector Specific Challenges 

The impact of IPR issues is specific to the digital economy [1]. This section highlights how the nature of industry affects 

the nature and extent of intellectual property issues for entrepreneurs. 

4.1 Software and App Development 

Software companies sometimes are not sure about patent eligibility [5]. All governments limit software patents, and 

even where permitted, the process is slow and expensive [13]. Copyright protection protects source code but typically 

does not protect functionality or algorithms, so trade secrets are a necessary but exposed alternative [14]. Growth of 

patent trolls in this industry increases legal risk. 

4.2 E-commerce and Online Marketplaces 

E-commerce entrepreneurs are confronted with constant threats such as counterfeits, trademark right abuse, and abuse 

of brand assets [4]. Protection is enforced notably based on platform mechanisms, which can be reactive or irregular 

[12]. Border-selling also increases the potential for jurisdictional conflict and regulatory noncompliance [8]. 

4.3 Digital Content and Media 

Content providers need to safeguard their content against mass illegal copying and distribution [14]. Even though 

copyright laws provide protection, enforcement is difficult because of the speedy distribution of content online. Fair 

use, remix culture, and platform liability are some of the challenges that complicate protection. 

4.4 Fintech and Digital Finance 

Fintech firms operate in highly regulated environments where innovation must be compatible with financial compliance 

rules [9]. Proprietary data and algorithms are valuable, yet it is difficult to protect them by patents or trade secret 

protection because some disclosure is required. Blockchain-based solutions make it more difficult by spreading 

ownership and enforcement mechanisms [6]. 

 

 

5. Global Harmonization Issues 

Despite the global nature of digital entrepreneurship, intellectual property protection is decentralized among countries 

[7]. Global entrepreneurs must deal with an array of legal systems, each with its own standards, enforcement practices, 

and conceptions of intellectual property law [8]. 

5.1 Inconsistent Legal Standards 

There is no global consensus on core intellectual property issues like software patentability, ownership of data, and 

content created by AI [5]. To give this some context, while the United States permits software patents with some 

conditions, the European Union prohibits the patenting of software "as such" [13]. Such a difference renders it uncertain 

for businesspeople to venture into new markets [4]. 

5.2 Enforcement Gaps and Jurisdictional Barriers 

Cross-border IP piracy is difficult to enforce, particularly in nations without a proper mechanism for enforcing IPs [8]. 

Judicial relief is usually extremely expensive, time-consuming, and impractical for companies [7]. Entrepreneurs have 
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to make choices on where to invest in IP protection, and they often choose a limited number of key points and leave the 

others exposed [9]. 

5.3 Regulatory Arbitrage & Forum Shopping 

 

Some online companies engage in regulatory arbitrage by incorporating in countries which possess more favorable 

intellectual property systems or less stringent compliance obligations[3]. While this can be lucrative in the short term, 

it is harder to enforce outside the country and is ethically and legally questionable if not aligned with market customs 

or investment policy[4]. 

 

5.4 Limited International Coordination 

 

While treaties like TRIPS (Trade-Related Aspects of Intellectual Property Rights) define IP norms, they cannot keep 

up with the complexity of the digital economy[3]. Emerging technologies like blockchain, AI, and data business models 

advance at a rate which cannot be sustained by international treaties and create legal grey areas[1]. 

 

 

6. Adaptive Strategies and Best Practices 

 

To navigate the volatile and changing IPR environment, internet entrepreneurs employ future-oriented and diversified 

strategies that go beyond standard protection mechanisms[9]. This section discusses substantial ways of boosting 

innovation security and business sustainability.  

 

6.1 Portfolio-Based IP Protection. 

 

Instead of relying on a single form of protection, business owners are using patents, copyrights, trademarks, and trade 

secrets to safeguard different aspects of their work[2]. Code, for instance, is copyrighted, branding is trademarked, and 

algorithms are sold as secrets[11]. 

 

6.2 Strategic and Defensive Patenting. 

 

Startups are also using patents for purposes other than protection, as a strategic instrument to deter litigation, to raise 

funds, and to facilitate cross-licensing[13]. Defensive patenting, especially in software and hardware, is utilized to 

forestall infringement actions by demonstrating prior art and participating in patent pools or consortia. 

 

 

6.3 Open Source Compliance and Licensing 

 

As open-source software use is on the rise, business owners are developing in-house governance for managing licensing 

compliance, interoperability with proprietary components, and inadvertent intellectual property infringement[11]. 

Others opt to selectively donate to open-source projects to establish community credibility without letting go of 

important IP proprietary[12]. 

 

6.4 Technology Enabled IP monitoring 

 

They are employing internet-based tools such as AI-driven patent search engines, infringement detection tools, and 

blockchain-based IP registries to enhance the efficiency of IP management[6]. These methods assist in avoiding 

premature conflict identification and ownership confirmation in foreign markets[1]. 
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7.Policy Implications and Future Directions 

The evolving digital economy demands vision and agile policy climates that can protect intellectual property without 

stifling innovation. The next section addresses policy concerns and trends drawing on concerns identified in this 

research. 

 7.1 Cross-Border IP Enforcement Sandbox 

 To ensure interoperable IP enforcement in digital economies, there should be a regulatory sandbox program in selected 

jurisdictions. These sandboxes would simulate cross-border IP disputes and verify streamlined procedures for 

takedowns, notices, and arbitration—thereby informing scalable global IP frameworks. 

7.2 Blockchain-Based Decentralized IP Registration 

To offset delays and inefficiencies of conventional IP registration platforms, governments must implement blockchain-

based platforms permitting real-time, tamper-evident documentation of digital assets. These platforms can function as 

decentralized proof of authorship and ownership, particularly beneficial for startups requiring their works safeguarded 

in a timely manner across jurisdictions 

7.3 Cloud-Native Trade Secret Law Update 

Current trade secret legislation cannot be effectively utilized on cloud-hosted assets. We recommend legislative updates 

requiring cloud service providers to use secure containers, access traceability, and tenant isolation for assets that are 

discovered to be trade secrets. This legislative update will help entrepreneurs safeguard confidential logic, settings, or 

models executing in third-party infrastructure. 

 

7.4 Speeding up IP Protection for Fast Innovation Cycles 

 

Traditional IP filing regimes are slow and cannot keep up with the fast pace of digital entrepreneurship. To address this, 

IP offices must implement streamlined fast-track regimes for software, digital content, and data-driven innovation. 

Electronic submission portals and automated tools can help entrepreneurs obtain early protection without delaying 

product deployment. 

 

7.5 Adopt Algorithmic Trade Secret Sandboxing Policy 

 

Governments and regulators need to mandate secure "algorithmic sandboxes" for proprietary algorithms and valuable 

AI models. Third-party testing, auditing, or regulator inspection would be allowed in the sandboxes, but with strict 

access controls—without public disclosure. This policy would strike a balance between compliance and the necessity 

of not spilling trade secrets in sensitive digital spheres. 

 

 

8. Conclusion 

 

The digital economy presents distinct innovation, scalability, and worldwide access challenges. However, it exposes 

entrepreneurs to a complicated and fragmented intellectual property regime that previous legal frameworks could not 

manage [1]. The present research explored significant IPR issues such as sluggish protection processes, jurisdictional 

inconsistency, platform dependency, ambiguity regarding data ownership, and mounting challenge from AI and open-

source incorporation [2].Entrepreneurs are responding with adaptive strategies like portfolio-based protection, selective 

patenting, and technology-enabled intellectual property management [9]. However, these alone are insufficient to 

address structural shortcomings in international IPR governance [8].In an effort to encourage innovation in the digital 

economy, governments must update legislative frameworks, enhance international cooperation, and hold digital 

platforms responsible for fair IPR enforcement [4]. Whereas entrepreneurs must update intellectual property policies 

designed to safeguard their intangible assets and retain flexibility characteristic of digital innovation [3]. Finally, the 
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entrepreneurial future of the digital age depends on the creation of a sustainable balance between open innovation and 

strong intellectual property protection---one that favors creators, promotes collaboration, and facilitates fair competition 

in a globally interconnected economy [7]. 
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