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Abstract - Advancements in automation, sustainability, and 

digital navigation technologies are reshaping the maritime 

sector. These innovations are bound by legal frameworks of 

intellectual property (IP) rights, which differ significantly from 

jurisdiction to jurisdiction. This research analyzes the problem 

of how the different IP frameworks affect the processes of 

technological knowledge transfer in maritime technologies. 

The focus of this study is on whether national patent laws 

retard the diffusion of innovation and hinders international 

cooperation. The research uses a comparative legal approach 

to examine the IP policies of four leading maritime innovation 

centers: the United States, the EU, China, and Japan. It 

analyses critical legal factors such as the public availability of 

funded research under the control of patent institutions, the 

primary and secondary permitting processes, the availability of 

licenses, and the role of other public agencies in mediating 

control over the funded technologies. Information is gathered 

from legal documents, reports from patent offices, 

intergovernmental agreements, and other legal documents. 

Results show that there is an incentive in innovation with 

stronger patent protection. However, in cases with rigidity in 

IP laws, collaboration across borders and access to exclusive, 

critical technologies becomes limited. The study suggests 

constructive policies and legal frameworks focusing on a 

moderate degree of control blended with information 

transparency. This research proposes recommendations for 

aligning intellectual property policies with international 

standards to support the exchange of knowledge and the 

sustainable development of the maritime industry. Thus, the 

work is at the intersection of innovation policy and maritime 

law. 

Keywords: Maritime Technology, Intellectual Property Law, 

Knowledge Transfer, Patents, Comparative Legal Analysis, 

Innovation Policy 

I. INTRODUCTION 

Maritime technology has maintained importance in 

international trade, economic growth, and global political 

power. Over 80% of global commercial activities are 

conducted via water transport. Therefore, advancements in 

maritime systems intricately relate to intercontinental trade's 

efficiency, safety, and eco-friendliness (Bekkers & Bodas 

Freitas, 2018). The sector captures vast arrays of 

technologies such as shipbuilding, autonomous vessels, 

digital navigation systems, marine engineering, and green 

propulsion technologies such as LNG and hydrogen-

powered engines (Carlos & Escobedo, 2024). All these 

advances have contributed towards cheaper and faster 

shipping routes, decreased maritime accidents, improved 

environmental compliance, increased logistical efficiency, 

and greater hazard mitigation. Enhanced vessel operating 

systems allow real-time decision-making through satellite 

AI, IoT technology, and advanced telecommunications (Yin 

& Peng, 2020; Wang & Zhao, 2019). 

Furthermore, advancements in material sciences have 

produced ship components that are lighter, more resistant to 

corrosion, and stronger. In an era of globalization and fierce 

competition, the investment and development needs in R&D 

IP demand and protection become crucial (Thiruvengadam 

& Akinsorotan, 2022). The assertion of strong IP rights 

guarantees that corporations and inventors can exploit the 

profitable capabilities derived from their innovations and 

motivate new concepts. 

On the other hand, the absence of strong or coherent IP 

systems may stifle innovation in maritime technology, 

which entails considerable R&D costs and risks (Fathima 

Sapna & Lal Raja Singh, 2022; Yin & Peng, 2020). 

Therefore, IP serves not only as a platform for legislation 

but also as a reserve opportunity that dictates how maritime 

innovation will be internationally allocated and what future 

benchmarks will be set for the industry. 

1.1 Problem Statement 

Intellectual property plays a vital role in promoting the r&d. 

However, such laws' lack of harmony or complete coverage 

imposes serious obstacles to sharing knowledge or 

collaborating on technological issues. These gaps may 

create confusion for many, cripple inter-country exchange 

of technology, and slow down growth in the maritime 

industry. 

1.2 Significance of the Study 

This study intends to investigate the intricate interactions 

between safeguarding intellectual property rights and 

sharing technological knowledge, especially concerning 
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maritime industries. By examining the impact of various 

legal frameworks on innovation, the research will contribute 

to understanding how adopting unified laws or policy 

changes could improve international collaboration and 

technological development. 

1.3 Research Objectives 

The primary objectives of this research are to: 

• Evaluate the intellectual property laws of important 

countries as they pertain to maritime technology. 

• Determine how these frameworks affect innovation 

and knowledge transmission on a global scale. 

• Suggest measures to strengthen policy or 

harmonise IP legislation to encourage innovation 

and protect intellectual property. 

1.4 Scope and Limitations 

This research area examines intellectual property matters 

relating to maritime technologies, including but not limited 

to patents, trade secrets, and licensing. The analysis will 

focus on principal maritime jurisdictions like the United 

States of America, the European Union, China, and some 

selected ASEAN member states. Constraints include the 

author's inability to access current legal documents and the 

arguably subjective nature of policy scrutiny, given its 

potential sensitivity to the pace of legislative change and 

shifting geopolitical contexts. 

II. THEORETICAL FRAMEWORK AND LITERATURE 

REVIEW 

2.1 Intellectual Property Law and Knowledge Transfer 

Multiple theories explain the potential impacts of the IP law, 

and one of them is the Knowledge-Providing Theory, which 

argues that innovation creates positive externalities far 

beyond the borders of an innovating firm and can be further 

built upon by other entities. This can promote cumulative 

innovation, although extensive IP protection may reduce 

spillovers because access to proprietary knowledge is 

blocked (Tan & Zhang, 2017). Conversely, the innovation 

diffusion theory looks at the circulation of new technologies 

across markets and borders and is shaped by legal policies, 

institutional frameworks, and market conditions (Liu & Xu, 

2021). These frameworks illustrate the growing 

contradiction within the IP law: it must contain enough 

incentives to support innovation while allowing knowledge 

to be accessed and adapted by others (Maskus & Reichman, 

2017). Such an inversion sparks discussions on the most 

effective integration of these polar philosophies, particularly 

in technology-intensive industries where innovation is vital 

for competition (Gharagozlou & Mahboobi, 2015). 

2.2 Maritime Technology Patents: Nature and Importance 

Innovations in maritime technology include, but are not 

limited to, vessel hull construction, fuel efficiency systems, 

automation, navigation, and remote monitoring, all of which 

fall under the umbrella term of maritime technology (Zigui 

et al., 2024). Licenses are a crucial tool for safeguarding 

novelties (Wang & Zhao, 2019). Other industries like 

software and pharmaceuticals have exhaustively studied 

copyright and intellectual property frameworks (Tan & 

Zhang, 2017). However, less scholarly attention has been 

directed toward maritime technology patents, even though 

they are central to global logistics, trade, environment, and 

sustainability (Liu & Xu, 2021). Patents in this field are 

interdisciplinary and often linked to peripheral systems like 

fleet and shipboard automation, making them more intricate 

than other areas (Dhayanidhi & Devi, 2024). Nevertheless, 

patent activity creates opportunities to understand specific 

maritime industry dynamics like technological 

advancement, innovation clustering, or changes in firms' 

competitive strategies. In this instance, the strength and 

enforcement of intellectual property rights can significantly 

affect international cross-licensing, joint venture, and 

technology consortium agreements. 

2.3 Prior Comparative Studies: Strengths and Gaps 

Comparative legal studies have studied the impact of 

differing IP regimes on innovation and knowledge flow 

across jurisdictions (Geiger, 2016). For instance, some 

empirical work has examined the effects of competition 

laws in patenting Eastern Euro-Union (E.U.) China's tiers on 

R&D include cross-licensing ventures in the U.S. 

Furthermore, robust enforcement and well-functioning legal 

systems solidify international cooperation (Gyamfi et al., 

2022). Very few, however, seek to draw comparisons within 

the maritime field. In this area, the global character of 

maritime activities alongside certain flag state or port 

jurisdiction control gives rise to more complex IP concerns 

(He & Fallah, 2019). The existing literature generalizes 

entire sectors to explain gaps in sector-based understanding 

and deep-naval in high-capital driven infrastructure 

industries like maritime transport and logistics. Voyages, an 

examination of how varying systems of intellectual property 

(IP) relations affect the evolution of maritime innovations 

and the transfers of knowledge, requires a more multi-

dimensional comparative legal analysis leaning on four 

fundamental pillars (Rahman & Begum, 2024). First is the 

legal framework on granting rights for the protection of IP, 

national laws, international ones like TRIPS, transregional 

patenting circles, and regional treaties (Coriat et al., 2015). 

Second, the focus is on enforcing IP rights and the efficacy 

of upholding these rights through legal actions, 

administrative actions, or barring entry (border control) 

systems (Govedar et al., 2022). 

Third, the study analyzes business practices with particular 

attention to the cross-licensing, technology transfer, and 

public-private partnership models of sharing and 

commercializing IP assets (Deshmukh & Nair, 2024). It also 

assesses institutional capacity by analyzing how patent 

offices, courts, and maritime regulators influence the results 

of intellectual property considerations (Lim et al., 2021). 

This maritime multi-perspective maritime framework 
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enables comprehensive and sophisticated comparisons of 

the ecosystem encompassing policies, strategies, and 

practices related to the spread of knowledge and innovation 

in maritime technologies. 

III.  JURISDICTIONAL ANALYSIS OF MARITIME PATENT 

LAWS  

Table I illustrates the distinct differentiating features of 

patent systems of the United States, European Union, China, 

and Japan with respect to patentability criteria, enforcement 

procedures, and methods of knowledge dissemination. 

TABLE I COMPARISON OF IP SYSTEMS ACROSS 

JURISDICTIONS 

Jurisdiction Patentability 

Standards 

Enforcement 

Mechanisms 

Knowledge 

Transfer 

Mechanisms 

United 

States 

Strict 

patentability 

(novelty, non-

obviousness, 

utility) 

Court system 

(Federal 

Circuit), ITC 

Licensing, 

cross-licensing 

agreements, 

public-private 

partnerships 

European 

Union 

EPO 

framework, 

unitary patent 

system 

Court system 

(national 

courts, EPO) 

Patent pools, 

Horizon 

programs, and 

consortia 

China State-led 

patent 

incentives 

focus on 

strategic 

industries 

National IP 

offices, local 

enforcement 

State-run 

research 

institutes, 

technology 

transfer offices 

Japan Focus on 

proprietary 

rights and 

open 

innovation 

Court system, 

administrative 

procedures 

Open 

innovation 

models, 

industrial 

consortia 

3.1 United States 

The United States leads the world in maritime innovation. 

The United States Patent and Trademark Office (USPTO) 

dictates the region's patentability. The provisions for 

patentability at USPTO, which include novelty, non-

obviousness, and utility, guarantee that the maritime 

technologies that demand protection are indeed innovative. 

The U.S. also has strong enforcement mechanisms, as there 

is a developed court system to deal with patent litigation. 

There is some specialization on IP enfranchisement outside 

the US Federal Court of Appeals, and patent litigation can 

also be heard in district courts and at the International Trade 

Commission for international disputes. In addition, 

collaboration between the government and industries aids in 

fostering innovations in maritime technologies. The Office 

of Naval Research (ONR) and Maritime Administration 

(MARAD) funded R&D in maritime technologies and were 

especially active in innovations about defense and 

sustainability. These collaborations are a form of PPP 

whereby patents are commercialized and new technologies 

are implemented promptly. 

3.2 European Union 

The European Union's approach towards maritime patent 

law is exciting, especially concerning the European Patent 

Office (EPO), which operates as a central patent granting 

body for multiple European countries. The European Union 

has tried to make things different from its predecessor by 

establishing a unitary patent system that bestows a single 

patent with uniform effect across all member states, thereby 

reducing the administrative burden and expense of securing 

numerous patents. This is, for instance, helpful to maritime 

technology companies doing business all over Europe. EU-

funded research and innovation initiatives under the Horizon 

programs further augment private-public research 

partnerships. Initiatives such as Horizon 2020 and Horizon 

Europe support R&D activities in the maritime industry, 

including marine energy, shipbuilding, and environmental 

protection, and also encourage innovation. These initiatives 

stimulate the formation of public-private R&D consortia 

from the maritime sector alongside government agencies 

that harness newly emerging maritime technologies to 

facilitate their commercialization. 

3.3 China 

China's maritime patent law is primarily shaped by the 

state's policies of maritime innovation on domestic shipping 

industries, which focus on ports and marine engineering. 

The government supports maritime R&D through direct 

spending and has meticulously crafted policies to foster 

domestic innovation, including patents and technology 

transfers. The China National Intellectual Property 

Administration now manages patents under the SIPO, which 

was previously known as the State Intellectual Property 

Office. Although patent policy is within the realm of 

CNIPA, its intellectual property strategies are often dictated 

by overarching campaigns such as 'Made in China 2025', 

which further advances self-sufficiency in technology for 

nautical industries. Furthermore, China limits information 

sharing in the nautical realm, having policies controlling 

intellectual property circulation to protect sensitive 

technologies that deal with national security or economic 

concerns. This situation can hinder collaboration from other 

nations as businesses have to deal with the challenges of 

Chinese policies to foreign enterprises regarding intellectual 

property relative to international joint ventures or licensing 

agreements. 

3.4 Japan 

Due to the country's industrial policies, maritime innovation 

has always been one of Japan's core competencies. 

Strategies based on the advanced technologies of 

shipbuilding, like the construction of energy-saving ships 

and autonomous ships, have strong patent laws and 

commercialization, and were followed by adequate patents 

that support research. Japan Patents Office (JPO) gives 

patent rights on marine technologies. In Japan, maritime 

protections are much wider than the defence systems, which 

focus overly on boundaries, creating barriers to trade for 
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competition, giving liberty to supply intellectual property 

alongside commercialization. At the level of maritime 

technologies, Japan permits a mix of proprietary systems 

alongside open standards, enabling the sharing of indirectly 

affiliated proprietary technologies. Collaborative 

frameworks for accelerating the development of new 

technologies are pervasive in the maritime innovation 

industry. Japan further encourages the evolution of the 

industrial policies concerning the intellectual property not 

only to defend it but also to integrate it into the system 

where the inventions can serve to further enhance advanced 

innovations of the international community by boosting 

maritime efficiency and sustainability. 

IV. CROSS-JURISDICTIONAL COMPARISON AND ANALYSIS 

4.1 Differences in Patentability and Scope 

One uniform maritime law patent overlapping all 

jurisdictions is lacking, especially regarding the specific 

patentability requirements and the extent of exclusive rights 

provided. In the United States, patentability is primarily the 

jurisdiction of the administrator of patents, the USPTO, 

which has very strict requirements like novelty, non-

obviousness, and utility, which make it rather hard to obtain 

patents in maritime technologies. However, the American 

system tends to be quite liberal regarding software patents 

and, to a lesser extent, automation in maritime technologies, 

resulting in the issuance of wider scope patents. Contrary to 

this, the European Union, through the EPO, is more 

cautious, particularly about inventions of a software nature 

and business method patents, which tend to be excluded 

altogether or need a greater degree of technicality to qualify 

for protection. One could argue that this poses greater 

hurdles for companies attempting to safeguard maritime 

innovations in three or more jurisdictions simultaneously. 

China is beginning to align its policies with international 

standards but remains rather protective regarding patents 

administered by the CNIPA on essential industries such as 

maritime technology, which are argued to be under more 

stringent government control. This tends to limit the scope 

of protection, particularly for overseas investors wishing to 

lock down their technologies in China. Japan generally 

provides maritime patents and patents with a high level of 

detail and focus on incremental improvements, which can 

impact how broadly or narrowly patents are granted in the 

maritime sector, all while maintaining a balance with 

proprietary rights and open innovation systems. 

4.2 Knowledge Transfer Mechanisms: Licensing, Patent 

Pools, Tech Transfer Offices 

Knowledge transfer mechanisms facilitate the cross-border 

flow of maritime innovations which is presented in Fig. 1. 

For instance, cross-licensing agreements in the United 

States, where companies share patents and collaborate on 

innovations, create quite a buzz. These arrangements foster 

innovation within the bounds of the jurisdiction of IP laws. 

In the European Union, there is a greater prevalence of 

patent pools in which multiple patent owners combine their 

patents to grant joint licenses of requisite patents, 

particularly in telecommunications and maritime 

technologies, with common standards (for example, 

emissions reduction technologies). Technology transfer 

offices (TTOs) are becoming vital in the European Union 

and Japan. They assist in economically exploiting research 

from academia or the public sector. In the maritime field, 

TTOs work with maritime institutions, universities, and 

government agencies to apply research done in universities 

to industry needs. In China, government-sponsored research 

institutes tend to take the lead in controlling and 

disseminating technologies, and government interests 

greatly dictate the pace, often restraining the flow of 

information from outside sources. 

 

Fig. 1 Knowledge Transfer Pathways in Maritime Innovation 

4.3 Barriers to Cross-border Innovation: Language, Legal 

Inconsistency, Enforcement Issues 

Despite the strong integration of the maritime industry 

worldwide, there are numerous obstacles to international 

technological, cross-border innovation flows, or the smooth 

movement of technology. Jurisdictions like China and Japan 

have distinct challenges due to the language barrier, as the 

local language is used in patenting, engineering, and 

technical documents, making international collaboration 

difficult. The inconsistency of legal frameworks also poses a 

significant problem because variation in intellectual 

property (IP) law, patentability criteria, and enforcement 

frameworks from one jurisdiction to another creates a legal 

maze for businesses. For instance, while there is an effort to 

streamline intra-European patent applications through the 

EU unitary patent system, which overrides the fragmented 

approach to patent filing, it still exists alongside national 

patents, which creates conflicting frameworks for 

enforcement and inconsistency in the enforcement of 

patents. Besides, enforcement, especially within China, 

where there has been inadequate enforcement of intellectual 

property (IP) infringement, remains a focal concern. The 

absence of centralized enforcement systems within the 

United States and the European Union creates additional 
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slow processes. These barriers reduce the flow of maritime 

technology and international collaboration. 

 
Fig. 2 Number of Maritime Patents by Region (2010-2025) 

Fig. 2 shows the annual number of maritime technology 

patents filed by the United States, the European Union, 

China, and Japan from 2010 to 2025. One of the most 

significant distinguishing features is the Chinese patent 

activity. For the whole period, China maintains a steady lead 

with a high volume of patents, frequently peaking above 

250 per year. Though China experiences dips, it almost 

always rebounds strongly. This indicates the sizable 

investments that China is making in maritime innovation 

and its focus on technology within the industry. The United 

States has a relatively volatile trend, with notable peaks 

around 2014, 2018, and 2022. They also experienced sharp 

declines in the early 2020s, which indicates a dip in 

innovation, perhaps due to a lack of congressional spending 

on commercial sector initiatives in the mid-2020s. During 

this timeframe, it seems like there were bursts of innovation 

owing to some EU-sponsored projects. The EU shows 

moderate yet more stable fluctuations, ranging from 50 to 

120 patents per year, indicative of consistent funds in 

maritime technology likely due to inter-European 

collaborative ventures and funding programs like Horizon 

Europe. Japan remains comparatively stable within 50 to 90 

patents a year, showing focus but perhaps less zeal in 

maritime R&D. Additionally, the graph showcases notable 

differences in innovation outcomes across regions, where 

China leads predominantly in volume. In contrast, other 

areas provide supplementary steady or focused growth. This 

variation raises questions about the policies, IP systems, and 

strategic prioritizations underpinning these patterns. 

 

Fig. 3 Patent Ownership Breakdown by Sector in Maritime Technology 

In Fig. 3, we observe the allocation of patents among the 

four corresponding sectors of maritime technologies. In 

patenting green shipping technology, the industry leads the 

chart with 35% of total patents. This is most likely due to 

the advancing concern for ecological sustainability and 

enforcement mandates within marine transport. 

Autonomous Vessels follows with an impressive 25%. This 

remarkable growth portrays the fears and expenditure made 

towards AI navigation and crewless ships. Navigation 

Systems and Shipbuilding Technologies represent 20% of 

the total patents, indicating their consistent but subordinate 

share relative to more current innovation endeavors. The 

proportion illustrates a remarkable change towards eco-

friendly technological solutions for maritime challenges 

while highlighting that primary enabling technologies still 

possess significance. 

 

Fig. 4 Effect of IP Rigidity vs Flexibility on Innovation Sharing 

Fig. 4 demonstrates that the flexibility of intellectual 

property affects innovation sharing in collaborative projects. 

The data shows a clear positive relationship: more flexible 

IP regimes significantly increase the number of 

collaboration projects. Jurisdictions with low IP flexibility 

only foster 15 initiatives, while those with medium 

flexibility support 35, and high flexibility systems yield 70 

projects. This trend suggests that too much protection on 

sharing innovation stifles growth; adaptable frameworks 

foster cooperation, cross-disciplinary learning, and co-

creation in the marine technology ecosystem. 
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V. CONCLUSION 

This study has examined and synthesized the development 

of innovation and knowledge transfer within the maritime 

technology domain through an intellectual property (IP) 

lens. It compares the legal and institutional frameworks of 

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

and it notes marked differences in patent eligibility gaps, 

enforcement practices, and licensing policies. Such 

differences significantly impact the level and ability to 

transfer knowledge efficiently. This is critical in an industry 

where global partnerships are fundamental to addressing key 

concerns like decarbonization, automation, and enhanced 

maritime safety. The results of the study are relevant to both 

scholars and policymakers as it enables them to understand 

how IP frameworks can be recalibrated to facilitate 

innovation and promote knowledge sharing, thus devoid of 

silos. This analysis also identifies best practices that could 

aid in policy convergence, or more broadly, develop flexible 

IP systems that foster innovation. Further studies may focus 

on implementing empirical evaluations concerning the 

influence of IP systems on maritime companies' innovation 

and the impact of knowledge created after patenting on 

technological advancement throughout the sector over time. 

These studies would advance knowledge on how to better 

and more appropriately regulate intellectual property 

protection and encourage collective progress within 

maritime innovation ecosystems. 
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