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While the Agreement under the United Nations Convention on the Law of the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas Beyond National Jurisdiction (BBNJ Agreement) has pioneered the establishment of a benefit-sharing regime for marine genetic resources (MGRs), persistent divergences between developing and developed countries have posed substantial challenges to its implementation. The current legal framework is overly schematic and insufficient to guide practice, leaving many issues unresolved. To explore the solutions for these issues, this article adopts a legal functionalist approach grounded in the principle that “form follows function”. First, this article categorizes the unresolved issues into four types: ambiguous terms in the Agreement, uncertain legal nature of benefit-sharing modalities, weak operability resulting from incomplete guiding rules, and inadequate monitoring rules. Second, it derives potential solutions from a legal functionalist perspective. This approach emphasizes the instrumental value or functionality of law. By focusing on facilitating the achievement of the Agreement’s intended functions and goals, this approach can help steer ongoing international rule-making activities and overcome negotiation deadlocks. Under such an approach, the core guiding principle for problem solving is to make rules operational by addressing conflicts, giving due regard to diverse concerns, and fostering broad consensus among negotiating parties. Finally, this article tentatively applies this approach to specific unresolved issues, including: adopting broader definitions of key terms; designing relatively light monetary benefit-sharing rules that combine mandatory and voluntary mechanisms; facilitating ex situ access through multilateral mechanisms; clearly delineating the respective scope of application of different technology transfer modalities; and strengthening supporting information disclosure and traceability rules. Concurrently, this article suggests that the design and implementation of rules should take into account the needs of marine scientific research, data confidentiality, financial and administrative burdens, and the legitimate rights and interests of stakeholders.
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1 Introduction

After 19 years of negotiations, the Agreement under the United Nations Convention on the Law of the Sea on the Conservation and Sustainable Use of Marine Biological Diversity of Areas Beyond National Jurisdiction (BBNJ Agreement) was formally adopted on June 19, 2023, at the further resumed fifth session of the Intergovernmental Conference (IGC). On September 19, 2025, with the formal deposit of ratification instruments by countries such as Morocco and Sierra Leone, the BBNJ Agreement met the conditions for entry into force and began a 120-day countdown to its activation. The Agreement is the third implementing agreement of the United Nations Convention on the Law of the Sea (UNCLOS), and stands as one of the most significant legislative achievements in international ocean law, marking an important milestone in the governance of areas beyond national jurisdiction (ABNJ). It serves as a key instrument for conserving marine biological diversity, protecting the marine environment, and promoting the sustainable use of the oceans, with a profound impact on the future international marine political and economic order.

Part II of the BBNJ Agreement has pioneered the establishment of the benefit-sharing regime for marine genetic resources (MGRs), filling the legal gap in international ocean law. This regime is a core component of the BBNJ Agreement, especially valued by developing countries as their primary concern in negotiations. The BBNJ Agreement defines MGRs as “any material of marine plant, animal, microbial, or other origin containing functional units of heredity of actual or potential value.” Scientific research has demonstrated that MGRs hold significant potential commercial, ecological, and other values in areas such as biopharmaceuticals, nutritional supplements, cosmetics, breeding, environmental protection, biomaterials, and chemical engineering (Blasiak et al., 2020). Once relevant products are successfully developed, they generate not only substantial economic benefits but also significant social utility. And the benefit-sharing regime, in turn, precisely governs the distribution of these benefits. It requires users of MGRs to share the benefits derived from activities such as collection, research and development (R&D), and commercialization. Specifically, the current benefit-sharing regime mainly includes the following parts. First, its primary objective is the fair and equitable sharing of benefits arising from activities with respect to MGRs and digital sequence information (DSI) for the conservation and sustainable use of marine biological diversity of ABNJ. Second, the scope of application extends to the utilization of MGRs and DSI collected or generated before entry into force, unless a Party makes an exception upon ratification. Third, it incorporates the mechanism of monetary benefit-sharing (MBS), with operational rules outlined as follows: the financial mechanism as the multilateral sharing channel; the annual contribution obligation of developed Parties; the Conference of the Parties (COP)’s decision-making authority over newly established MBS modalities and the corresponding voting threshold; the non-exhaustive specific modalities of MBS, including milestone payments, payments or contributions related to the commercialization of products, and a tiered fee, paid on a periodic basis, based on a diversified set of indicators measuring the aggregate level of activities by a Party; and the requirement for regular review and assessment of monetary benefits derived from the utilization of MGRs. Fourth, non-monetary benefit-sharing (NMBS) modalities include ex situ access to samples and DSI in accordance with current international practice, open access to scientific data, information notifications, capacity-building and transfer of marine technology (CBTT), and technical and scientific cooperation. Fifth, the monitoring rules provide that monitoring and transparency shall be achieved through notification to the Clearing-House Mechanism (CHM) and the use of standardized batch identifiers, as well as the regular submission and review of Parties’ implementation status reports.

However, due to the serious divergences between developing and developed countries regarding the benefit-sharing regime during negotiations, particularly sharp contradictions on issues such as the MBS and full-chain monitoring (Shi, 2023), the benefit-sharing regime, although established, is in fact only a basic legal framework with many issues remaining unresolved. The BBNJ Agreement is nearing the implementation stage. How to further address these unresolved issues will become the focus of discussions among all parties at the Access and Benefit-sharing Committee (ABSC) and the COP. This is crucial for refining the Agreement’s normative framework and supplementing details of provisions, thereby ensuring its effective implementation. The effectiveness of implementation, in turn, is directly linked to achieving the Agreement’s goals of conserving and sustainable using marine biological diversity in ABNJ. Accordingly, research is needed to address the unresolved issues of the benefit-sharing regime. Since the BBNJ Agreement was adopted in 2023, existing research has yet to provide a relatively comprehensive mapping of the unresolved issues or explore systematic pathways for their resolution.

Given the diversity and complexity of unresolved issues, this article identifies certain issues through vertical comparison between Agreement text, negotiation documents, and negotiation reports; horizontal comparison with other international instruments on benefit-sharing; and a comprehensive review of the Agreement. Subsequently, using the method of contradiction analysis and returning to the essence of the issues, it analyzes the main causes of the unresolved issues and the key points for their resolution. Building on this the article explores a basic approach for resolving the issues based on how to prioritize addressing the main contradictions to support the early implementation of the BBNJ Agreement and advance its goals. Finally, by applying deductive reasoning, comparative research, and legal interpretation, this article puts forward suggestions on the underlying logic to address the specific unresolved issues.




2 Types of unresolved issues in the benefit-sharing regime

The unresolved issues are manifested in generally four types, including the uncertainty caused by ambiguous terms, unconfirmed legal nature of benefit-sharing modalities, weak operability resulting from incomplete benefit-sharing rules, and insufficient monitoring rules (see Table 1). While in theory it is normal to leave space and flexibility for implementation as the Agreements enters into practice, especially in international fora, the reality is normally otherwise. Some loopholes will persistently prevent rules from functioning.


Table 1 | Unresolved issues of the benefit-sharing regime.
	Type
	Issue
	Method
	Material



	Scope of terms
	DSI
	provision comparison
	the Agreement


	derivatives
	horizontal comparison
	other instruments


	benefit
	provision comparison
legal interpretation
	the Agreement


	current practices
	legal interpretation
	the Agreement


	scientific data
	legal interpretation
	the Agreement


	Legal nature
	MBS
	vertical comparison
	negotiation documents
negotiation reports


	ex situ access
	vertical comparison
	as above, with national proposals


	Key details of framework rules
	preset milestone events
	vertical comparison
legal interpretation
	negotiation documents
negotiation reports


	payment rates
	vertical comparison
horizontal comparison
	as above, with other instruments


	diversified indicators and periodic timing
	vertical comparison
legal interpretation
	negotiation documents
negotiation reports


	implementation mechanism for ex situ access
	legal interpretation
horizontal comparison
	the Agreement
other instruments


	application scopes of different transfer modalities of technology
	legal interpretation
	the Agreement


	supporting monitoring rules
	notification of information
	vertical comparisonhorizontal comparisonlegal interpretation
	negotiation documents
other instruments 
the Agreement


	disclosure of origin
	vertical comparisonhorizontal comparison
	negotiation documents
other instruments









2.1 Ambiguous terms of the Agreement

The use and definition of a certain term in an international agreement are directly related to the scope of legal application and the scope of rights and obligations. Yet divergences among negotiating parties on many issues make it difficult to reach a precise and commonly recognized conclusion on all terms in the BBNJ Agreement. In order to ensure that the Agreement could be adopted at IGC-5 in 2023, many provisions have been ambiguously worded. However, as the Agreement enters the implementation phase, concrete legal, ecological, and economic decisions must rest on a shared understanding of the terms’ meaning or at least on agreed management of them (Sebuliba and Sammler, 2025). At present, the connotation and denotation of several terms in the Agreement remain unclear, failing to provide robust legal directions or legal certainty. For example:

First, the scope of DSI. The BBNJ Agreement is the first legally binding instrument to establish regulations governing DSI (Marciniak et al., 2025). It explicitly brings DSI within its scope of application, which is an important contribution at the international agreement level. However, the scope of DSI remains contested, and there is no agreed definition at the international agreement level to date. The BBNJ Agreement does not resolve this gap. An ad hoc technical expert group on DSI under the Convention on Biological Diversity (CBD) put forward three sets of expert suggestions on the scope of DSI: DNA and RNA only; DNA, RNA, proteins, and epigenetic modifications; or DNA, RNA, proteins, epigenetic modifications, metabolic molecules, and other macromolecules (UNEP, 2020). These suggestions provide useful reference points for future deliberations.

Second, derivatives. Following the approach of the Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits Arising from Their Utilization (the Nagoya Protocol) under CBD, the BBNJ Agreement incorporates derivatives indirectly through the definitions of “biotechnology” and “utilization of MGRs”. Under Article 2(e) of the Nagoya Protocol, “derivative” means a naturally occurring biochemical compound resulting from the genetic expression or metabolism of biological or genetic resources, even if it does not contain functional units of heredity. However, the BBNJ Agreement does not directly define derivatives. Under the current text, the reference to “biochemical composition” in the definition of “utilization of MGRs” may be a substitute for “derivatives” as used in the definition of “biotechnology”. In addition, the term “derivatives” does not reappear in the subsequent specific rules of the Agreement. The definition, scope and applicable rules for derivatives therefore require further clarification and study.

Third, the scope of benefits. Article 14 of the BBNJ Agreement provides that benefits arising from activities related to MGRs and their DSI shall be shared in a fair and equitable manner. Literally, the benefits refer to outputs generated by activities involving the collection and utilization of MGRs, such as samples, data, knowledge, R&D results, products and funds. This is a narrow sense of benefits, meaning that the benefits are closely related to the MGR activities themselves, which is also the typical and commonly understood meaning of benefits. However, the BBNJ Agreement does not adhere strictly this logic when specifying benefit-sharing types. For example, the annual contribution in MBS is not generated from MGR activities but is a fixed contribution obligation. Such types of benefits are loosely connected to MGR activities and fall within a broad sense of benefits. This inconsistency in how the Agreement frames the scope of benefits may affect future rule-making. For instance, the current types of monetary benefits are not limited, and it remains to be discussed whether the new types of monetary benefits that may be added in the future are coupled (i.e., the generation of benefits is linked to MGRs activities) or decoupled (i.e., the generation of benefits is decoupled from MGRs activities, such as fixed access fees, annual licensing fees, and membership fees) (Oldham et al., 2025).

Fourth, current international practices. Article 14, paragraph 2 (a) and (b) of the BBNJ Agreement provide that samples and DSI shall be obtained in accordance with current international practices. One of the aims in drawing on existing international practices was to build upon existing best practices adopted by researchers, avoid redundant efforts, and refrain from disrupting bottom-up approaches driven by the scientific community (Broggiato et al., 2025). However, there is no unified and standardized best scientific practices at the international level. Consequently, this provision fails to provide a clear, determinate legal direction and cannot be directly implemented in accordance with its term.

Fifth, the boundary of scientific data. Article 14, paragraph 2 (c) of the BBNJ Agreement provides for open access to findable, accessible, interoperable and reusable (FAIR) scientific data. However, unlike subparagraph (d), which sets a relatively clear scope for the information to be provided by reference to Article 12, no such clear scope is set for scientific data. In general, scientific data may include metadata, species data, taxonomic data, baseline biodiversity data, environmental data or biogeographic information collected in situ (Rabone et al., 2019). However, these categories may partially overlap with the information provided for in Article 12. What is the boundary between the two? What does “scientific data” encompass, and does it include data generated during the experimental stage?

Although these terms are ambiguous, their use is unavoidable in the subsequent discussion. To enhance readability for readers, they may therefore be simply understood in their typical or representative form. For example, the typical form of DSI refers to DNA and RNA; the typical form of derivatives refers to secretions from marine organisms; and the typical form of current international practice refers to the practice established under other benefit-sharing instruments; the typical form of scientific data related to the collection and utilization of MGRs includes data on taxonomic identification, morphological characteristics, and metadata.




2.2 Uncertain legal nature of benefit-sharing modalities

The choice of the legal nature of a certain benefit-sharing modality is crucial for establishing its basic implementation model and serves as the foundation for the subsequent development and refinement of its specific rules. However, under the current Agreement, the legal nature of several benefit-sharing modalities remains unclear. For example:

First, MBS. The President’s Aid to Negotiations prepared for IGC-2 in 2019 mentioned the legal nature of benefit-sharing and listed two possible options: benefits may be shared on a voluntary basis, or benefits shall be shared (UNGA, 2018). These options reflected the fundamental divergences among negotiating parties on this issue. Developing countries, including the African Group, the Caribbean Community, the Pacific Small Island Developing States and the Landlocked developing countries, hold that benefits arising from the utilization of MGRs, both monetary and non-monetary benefits, should be shared on a mandatory basis. By contrast, developed countries such as the United States, Japan, and South Korea only tend to share non-monetary benefits on a voluntary basis and do not support the sharing of monetary benefits (IISD, 2018, IISD, 2019). Such divergences have basically persisted throughout subsequent negotiation. At IGC-5, to ensure adoption of the Agreement, developing and developed countries made mutual compromises and reached a consensus. As a result, the Agreement text retains the MBS regime but provides only principled provisions, with the mandatory annual contributions by developed countries in exchange for deferring the formulation of specific rules (Zhang, 2024). Eventually, the BBNJ Agreement as a whole, including the rules on MBS, was adopted. The Agreement explicitly provides that non-monetary benefits shall be shared. For monetary benefits, the text addresses only whether to include MBS as a basic modality. At present, apart from the obligation of annual contributions, the legal nature of MBS remains unresolved, returning the issue to the choice between mandatory sharing and voluntary sharing.

Second, ex situ access to MGRs and DSI. Ex situ access, unlike in situ collection, obtains previously collected samples and generated DSI from repositories and databases held by scientific facilities in other countries. Regarding the conditions or threshold for ex situ access, there emerged two models during negotiations, namely “free and open ex situ access” and “public access with reasonable conditions”. 1 The negotiating parties failed to reach a unanimous agreement on the model of free and open access. Brazil, the Caribbean Community, the European Union (EU), and Philippines supported open access (IISD, 2017, IISD, 2018; UNGA, 2020); South Korea favored voluntary open access; (UNGA, 2020); China supported easy access rather than free and open access (China, 2017; IISD, 2019); Turkey supported Option II in the 2022 Further Revised Draft Text, namely public access subject to reasonable conditions (UNGA, 2022c); and the United States removed the phrase “open access” in its proposals, while supporting mandating the samples, data and related information publicly available (UNGA, 2020). The final text adopted the second option and deleted the mention of free and open ex situ access. Notably, the Chair’s overview of the third session of the Preparatory Committee in 2017 recorded the fact that there seemed to be some convergence on the need to not hinder but rather promote marine scientific research (MSR) and to facilitate access (UNGA, 2017). Although it is certain that ex situ access constitutes public access with reasonable conditions, the Agreement also does not explicitly use the term “facilitated access” when it describes NMBS modalities in paragraph 2 of Article 14, merely describing ex situ access vaguely as “in accordance with current international practice”. By contrast, the Agreement explicitly uses the formulation “facilitated” when describing information, scientific data, knowledge and so on. Accordingly, how should the legal nature of public access with reasonable conditions be understood? Should it be treated as a form of facilitated access?




2.3 Lack of key details in the rules results in weak operability

Although the BBNJ Agreement establishes a benefit-sharing regime for MGRs, it remains merely a legal framework. Many sharing rules lack key details, rendering the modalities of benefit-sharing nothing more than terms on legal paper, which makes them difficult to practically operate. For example:

First, the preset milestone events or payment time nodes of milestone payments. The milestone payment model was established with the reference to the Nagoya Protocol. In essence, it is a conditional, phased scheme along the product development value chain, meaning that a fee should be paid once a preset or pre-identified milestone event is reached. During negotiations, the phased approach to benefit-sharing gained support from many states (IISD, 2022). However, the preset milestone events or payment time nodes of milestone payments have not yet been determined.

Second, the rate or range of payments related to the commercialization of products. In 2018, a 1% payment rate scheme appeared in the President’s Aid to Negotiations (UNGA, 2018). In 2022, Article 11, paragraph 6 of the Further Refreshed Draft Text provided that the initial payment rate should be 2% of the sales value of products commercialized through the utilization of MGRs, increasing by one percentage point annually until the 12th year, after which it should remain at 8% (UNGA, 2022a). However, this provision was deleted from subsequent drafts and remains unresolved in the current Agreement.

Third, the diversified indicators and periodic timing for tiered payments. The scheme of tiered payments emerged relatively late in the process of negotiation, with its first discussion taking place at the resumed session of IGC-5 in February 2023 (IISD, 2023). It was proposed by the Group of 77 and China, which expanded a new modality of MBS beyond milestone payments and royalties (Concepcion, 2024). It first appeared in the Draft Agreement at the further resumed session of IGC-5 in June 2023 (UNGA, 2023). Periodic tiered payments are regarded as an attempt to adopt a broader range of standards for benefit-sharing in determining the proportion of contributions that a Party should make when assuming obligations under the Agreement. However, the final text does not reflect the details of the tiered payment proposal put forward by developing countries (Concepcion, 2024). Currently, the Agreement’s rules on periodic tiered payments remains relatively vague, and several issues such as the diversified indicators and periodic timing have not yet been clarified.

Fourth, the implementation mechanism for ex situ access. The current BBNJ Agreement adopts Option II, namely public access with reasonable restrictive conditions, which resolved the issues of conditions and thresholds for ex situ access. However, it does not yet address the issues of subsequent access procedures, mechanisms for operationalizing the rules of ex situ access, and safeguards for ensuring that subsequent benefits from access are shared in accordance with the Agreement.

Fifth, the scope of application of different modalities for the transfer of marine technology. The BBNJ Agreement sets out two parallel modalities for the transfer of marine technology, namely Article 42 (mandatory transfer modalities) and Article 43 (voluntary commercial transfer modalities).2 Among these modalities, Article 43 operates as the additional modalities. Many types of capacity-building and technology transfer listed in Article 44 and in the non-exhaustive indicative list in Annex II are drawn from the IOC Criteria and Guidelines on the Transfer of Marine Technology, which guide implementation of UNCLOS Part XIV. However, UNCLOS Part XIV provides only for one transfer modality, namely voluntary transfer. By contrast, the BBNJ Agreement applies both modalities concurrently, with significant differences in their applicable conditions, procedures, rights and obligations. Accordingly, merely listing technology types without distinguishing the scope of technologies applicable to different transfer modalities constitutes a deficiency. The respective scopes of the two modalities need to be clarified; otherwise, it will lead to confusion and uncertainty in application.




2.4 Insufficient supporting monitoring rules

Monitoring rules serve the benefit-sharing regime. As a supporting and safeguarding mechanism, they are premised on the benefit-sharing schemes, with corresponding monitoring arrangements designed to match them. The non-technical monitoring issues closely related to the realization of benefit-sharing are mainly as follows:

First, the requirements for notification of information on the utilization of MGRs. The President’s Aid to Negotiations set forth certain relevant possible requirements in the monitoring provisions, including that proponents of MSR in ABNJ shall submit periodic status reports and research results (including collected data and relevant documents), and that Parties shall submit reports explaining the utilization of MGRs (UNGA, 2018). The Further Revised Draft Text then provided two Options of the monitoring provisions. Option I newly added two choices for the submission cycle of Parties’ reports, namely annual or biennial, and does not mention other information that should be submitted. Option II highlighted the requirement to submit, assess and review information on the achieved commercialization of products (UNGA, 2022b). In the current BBNJ Agreement, paragraph 2 of Article 16 provides that Parties shall periodically notify the status of implementation, including utilization and benefits-sharing, but it does not specify a reporting cycle. In addition, information notification requirements are also scattered in other provisions. For example, paragraph 8 of Article 12 requires notification of where results of utilization can be found, the sale of products, and their further development. Overall, the existing notification requirements for utilization information remain relatively simplistic. They largely set out only a general obligation for Parties to report implementation status, with few details on the specific content or types of notifications. By contrast, although Nagoya Protocol establishes only a general notification obligation without more details, paragraph 1 of Article 17 requires that domestic checkpoints should monitor the utilization of genetic resources, or to the collection of relevant information at, inter alia, any stage of research, development, innovation, pre-commercialization or commercialization. It also provides that users and providers of genetic resources should share such information. This provision offers a direct legal basis for setting any information requirements in mutual agreed terms. Additionally, the EU Access and Benefit-Sharing Regulation, adopted as the EU’s compliance measure for Nagoya Protocol, provides that users shall submit the information related subsequent users at the stage of final development of a product developed through the utilization of genetic resources or traditional knowledge3, and Article 16 of the Regulation specifies the reporting cycle for Member States to submit their implementation reports. Thus, the notification rules of the BBNJ Agreement do not provide complete institutional support.

Second, requirements for disclosure of origin. During the negotiations, disclosure of origin was repeatedly mentioned as an important measure to enable monitoring. The Draft Text once included intellectual property provisions, which provided the presumption of origin in patent applications, requirements for disclosure of origin, and the legal consequences of non-disclosure (UNGA, 2019). However, in the 2022 Further Revised Draft Text for IGC-5, these provisions were deleted (UNGA, 2022b). With the exclusion of intellectual property issues, the Agreement also does not provide for requirements on origin disclosure. If the research results on MGRs are to be used for patent applications in the future, the issue of origin disclosure will need to be addressed, whether through supplementary provisions under the BBNJ Agreement or through rulemaking by the World Intellectual Property Organization (WIPO). For the reason that: first, patent data indicate that nearly 90% of patent applications related to marine species fail to disclose the origin of the species involved (Blasiak et al., 2018). Second, as marine species may appear in exclusive economic zones and terrestrial aquatic environments due to their varying activity and life cycles, it is highly difficult to accurately identify whether a given sample originates from ABNJ (Oldham et al., 2014). Accordingly, if there is an absence of active origin-disclosure requirements for MGRs from ABNJ, it will lead to a gap in full-chain monitoring. Although the Nagoya Protocol also does not expressly set origin disclosure requirements for genetic resources, this gap can be filled through the domestic laws of its Parties. Approximately 32 countries, along with the EU and the Andean Community, have established various origin disclosure systems for genetic resources (WIPO, 2020). For example, Article 4, paragraph 3 (b) and Article 7, paragraph 2 (b) of the EU Access and Benefit-Sharing Regulation provides that users shall submit the source of genetic resources or traditional knowledge. However, the BBNJ Agreement specifically governs MGRs in ABNJ rather than the areas within national jurisdiction, making it impossible to replicate the practice of the Nagoya Protocol. Instead, uniform requirements must be established at the international law level.





3 Analysis of the causes for the unresolved issues of benefit-sharing



3.1 Ideological divergence: the deadlock over the legal basis for benefit-sharing

The basic construction logic of the benefit-sharing regime is largely influenced by the fundamental principles of the BBNJ Agreement. However, developing and developed countries have long held significant divergences on this issue throughout the negotiations. The former advocate applying the principle of the common heritage of humankind, arguing that MGRs are part of the common heritage, shared by all humanity, and not subject to monopoly by any specific entity (Liu and Qi, 2022). They contend that the benefits derived from the development and utilization of MGRs constitute the common interests of all humanity and should be shared fairly and equitably among all countries, encompassing both monetary and non-monetary ones (G77 and China, 2016). The latter assert that MGRs should be governed by the principle of freedom of the high seas and constitute res nullius that may be freely utilized. They contend that there is no legal gap in the field of MGRs, and MGRs fall within high seas regime of UNCLOS. They oppose extending the principle of common heritage of humankind beyond the international seabed area (the Area) (US, 2016), stressing that designating any part of the high seas water column as such is inconsistent with UNCLOS (UNGA, 2014). They further maintain that MGRs follow the “first come, first served” rule (Zheng et al., 2017). Consequently, the benefits arising from their development and utilization would be controlled autonomously by the utilizing party. Thus, it can be seen that developing and developed countries hold sharply opposing positions on the legal basis. The two camps have not reached a consensus to date. The divergence remains significant, with great difficulty in reconciling their differences, and the dispute over the legal basis persists.

Finally, the Agreement incorporates two mutually exclusive principles, thereby rendering the legal basis for benefit-sharing ambiguous. There is interpretive uncertainty regarding which principle should serve as the foundation for benefit-sharing. Under the principle of the common heritage of humankind, with all humanity as the subject of rights, benefits should undoubtedly be shared, and arbitrariness is excluded. The proportion, timing, and conditions of sharing, among other aspects, cannot be unilaterally determined by the utilizing party. By contrast, under the principle of freedom of the high seas, benefit-sharing may be interpreted as development assistance provided by developed countries to developing countries. The utilizing party would have broad autonomy in deciding how to share benefits, and benefit-sharing could become logically disconnected from the utilization of MGRs. This interpretive uncertainty poses hidden risks for further negotiations at the COP.




3.2 Practical difficulties: uncertainty in the development of MGRs

Developed countries, as the primary utilizing parties, argue that the commercialization of MGRs is costly, difficult and lengthy (IISD, 2018). They are concerned that MBS will further exacerbate these difficulties and increase costs, thereby hindering MSR (IISD, 2016). Specifically including:

First, upfront R&D costs are high. For one thing, specialized marine research vessels are required for the collection of deep-sea biological resources, with daily operational costs of at least US$25,000 (UN, 2016). For another, input costs in technology, equipment, personnel and clinical trials are considerable, with approximately US$800 million to US$1 billion needed to bring a marine drug from R&D to market (Blasiak et al., 2023; Leary et al., 2009).

Second, R&D on MGRs entails high failure risk and long payback periods. There is significant uncertainty regarding whether a research project will succeed or generate commercial returns. Research efforts spanning years or even decades may ultimately yield no practical outcomes (Morris, 2018). Taking marine drug development as an example, it typically takes 15 to 20 years from sampling to the final commercialization of products, with only about 0.001% of products advancing to human clinical trials (Leary et al., 2009; Zheng et al., 2018). Most microbial compounds remain in preclinical research phase (Blasiak et al., 2020), and upfront sunk costs do not yield predictable returns.

Third, there are concerns about potential financial and administrative burdens. Specifically: (1) MBS may increase the costs of product development; (2) it may heighten investment uncertainty and risks, thereby discouraging investment and impeding research; (3) complex monitoring, tracing, and compliance requirements may impose additional burdens on researchers (Broggiato et al., 2018; Collins et al., 2020).




3.3 Essence reason: the crux of the unresolved issue lies in conflicts of interest

Divergences in past negotiations on the benefit-sharing regime of the BBNJ Agreement essentially stem from conflicts of interest between different negotiating parties.

Foremost, national interest is key to understanding a state’s negotiating behavior. States formulate foreign policy and make certain national actions or decisions based on their interests, with considerations rooted in their interest orientation. A state is regarded as a rational actor; it calculates its interests and chooses the optimal foreign policy to achieve its goals (Więcławski, 2020). The rationality of state behavior in international affairs is reflected in safeguarding interests, maximizing benefits, and minimizing losses.

Secondly, as the guardian of the interests of all its citizens, a state’s national interest is shaped not by a single force but by interaction and bargaining among multiple stakeholders. In practice, national interest is jointly influenced by the preferences of various domestic interest groups, such as industrial sectors, environmental organizations, and the scientific community (Marchiori et al., 2017). Domestic forces are a critical factor that cannot be ignored in the formation of a state’s foreign policy. The interest demands of various domestic forces collectively participate in shaping the national positions presented in negotiations. The government, after weighing the pros and cons of different proposals and balancing stakeholders demands, formulates policies aligned with the state’s overall and long-term interests.

Thirdly, there exists competition and cooperation between different stakeholders, and their demands or preferences may conflict (Bunea, 2014). For example, industry tends to favor lenient policies to reduce costs and unnecessary burdens (Rogers et al., 2021; Vandenbrink et al., 2020), and worries that benefit-sharing (such as data sharing and technology transfer) may lead to the leakage of core trade secrets and harm market competitiveness (Jyotia and Efpraxia, 2023). Environmental organizations advocate strict policies and the active assumption of national responsibilities to protect the environment (Vandenbrink et al., 2020). The scientific community argues for unencumbered access to and use of DSI from public databanks, thereby facilitating global scientific research and innovation, and supporting biological conservation (Abatayo et al., 2025; Joint Stakeholder, 2019). This outcome is reflected, for example, in advancing biological research, deepening understanding of biodiversity through taxonomic studies, and conducting international research cooperation (Joint Stakeholder, 2019). In addition, studies indicate that a clear and equitable benefit-sharing framework could provide new funding sources and cooperation opportunities for MSR (Harden-Davies and Snelgrove, 2020; Rogers et al., 2021).

Finally, in view of differences among countries in overall development level, industrial capacity, technological level, and development needs, a basic picture of national interests on benefit-sharing emerges. Benefit-sharing parties (mainly developed countries) tend to narrow the scope of benefit-sharing obligations, reduce payment liabilities, ease burdens, and mitigate impacts on MSR and industrial activity. Beneficiaries (mainly developing countries) seek to maximize legitimate interests, ensuring a share in benefits from advances in marine science, including economic interests, scientific data, knowledge, and products, thereby securing funding, data, and technological support for national development (Hassanali, 2023).

Inevitably, these tendencies lead to conflicts of interest between the two sides. However, the conflict is not zero-sum; it is a benign rebalancing process within the framework of global ecological cooperation. The urgency of marine biodiversity conservation, combined with the complexity of global ocean governance driven by ecological connectivity and the vastness of the governance area, means that the arduous task of achieving the Agreement’s goals cannot be accomplished by a few states alone; instead, it is essential to strengthen broad-based international cooperation. Diligent fulfillment of benefit-sharing obligations by developed countries can secure and exchange the support of developing countries in relation to marine protected areas and environmental impact assessments. Furthermore, pursuant to the Agreement, shared benefits shall be used to fund CBTT projects and related activities on the conservation and sustainable use of marine biological diversity, assist developing country Parties in implementing the Agreement, and support any other activities as decided by the COP. In turn, conserving genetic resource diversity will ultimately benefit developed countries more significantly, given their stronger utilization capacity; also, this will help promote improvements in the marine ecological conditions, and such an outcome will be beneficial to all countries around the world.

Effective implementation of the BBNJ Agreement and the achievement of common goals will require cooperation among all parties. Accordingly, a priority for future work on unresolved benefit-sharing issues is to minimize conflicts of interest among states, on the premise of ensuring effective implementation. Correspondingly, the crux of resolution lies in giving due regard to the reasonable concerns of all parties.





4 Exploring a feasible approach to address unresolved issues



4.1 Approaches proposed during negotiations

In the past, disputes between developing and developed countries over applicable fundamental principles and the attendant institutional design reflected a logicism approach. Logicism, grounded in conceptual jurisprudence, emphasizes the analysis and distinction of legal concepts, thereby formulating legislative models and determining the foundation for constructing the legal system (Zhang, 2023). However, deep divergences over the legal status of MGRs or the legal basis for benefit-sharing revealed the limits of logicism. Past negotiation situation shows that neither side is likely to make significant concessions. These divergences are unlikely to be bridged in the short term, and prospects for promptly resolving the legal basis are poor, risking renewed deadlock. Accordingly, if negotiations continue to settle the issue of legal basis, progress will be slow. The outcome, in turn, will hinder the timely implementation of the Agreement and undermine the achievement of the goals of conserving and sustainably using marine biodiversity. Accordingly, it is imperative to explore a more realistic and feasible approach to advance the implementation of the Agreement.

At present, the Agreement practically incorporates both the principle of the common heritage of humankind and the principle of freedom of the high seas, with both principles having attained the status of fundamental legal principles. This implies that the two principles will operate concurrently. Furthermore, given deep ideological divergences, the legal status of MGRs cannot be fully categorized as anyone single nature, meaning MGRs can hardly be defined as either the common heritage of humankind or res nullius. Accordingly, the legal status of MGRs will remain undetermined for a long time. However, it is impossible for subsequent issues related to access and benefit-sharing to be entirely stalled due to uncertainties over legal status, as the BBNJ Agreement needs to operate practically to fulfill its intended role.

It is note that efforts were made during negotiations to bridge the ideological gap between the two camps. For instance, the EU and other parties advocated a “Third Way”: a pragmatic approach that bypassed disputes over fundamental principles and formulated feasible measures for access and benefit-sharing (EU and its Member States, 2016). However, the EU’s proposal covered only non-monetary benefits such as facilitated access, information and knowledge sharing, scientific cooperation, technology transfer, and capacity-building (EU and its Member States, 2017; IISD, 2019). Its aim was to limit benefit-sharing to scientific research itself rather than to the subsequent economic utilization of research outcomes (Liu, 2020), but it fail to contribute a consensus on MBS. Nevertheless, the basic logic of this approach, namely avoiding disputes over principles, focusing on the design of institutional rules, and attempting to coordinate the reasonable concerns and demands of both developing and developed countries, merits adoption. This logic reflects a paradigm of legal functionalism and has gained support from some states and scholars.




4.2 Legal functionalism as a guiding ideology

One of the core concepts of legal functionalism can be summarized as the principle that “form follows function”. This concept was introduced by President Rena Lee during IGC-2, implying that the new institutions established under the negotiating instrument should be responsive to actual needs. Moreover, this concept has also been accepted and applied by scholars in studies of the BBNJ Agreement (Tang, 2024), and the sectoral division design approach adopted international agreements likewise reflects a functional inclination.

Guided by the concept, legal functionalism is primarily characterized by the following aspects4: First, it is function- or goal-oriented. Legal functionalism focuses on the operative role of law in society, emphasizes the social effects of legal operations (Mermin, 1973) and treats legal outcomes as fundamental (Kraus, 2002). It specifies the goal that law should attempt to achieve and the means that law deploys to achieve those goals (Schwartz et al., 2020). Second, it is problem-oriented. Legal functionalism emphasizes law’s role for resolving specific social issues (Zhang and Yuan, 2024). It underscores the extent to which the law responds to the requirements, customs, and necessities emerging from social practice (Zumbansen, 2008). Third, it stresses the instrumentality of law. Legal functionalism views law as a means to achieve particular social, political or economic ends (Michaels, 2012). It focuses on the law’s tool attribute in social regulation. Fourth, rules should be designed and interpreted in accordance with its functions. This approach takes the views that legal schemes are determined based on the social impacts of law enforcement and society’s differentiated functional demands on law (Lao, 2020), and legal interpretation should be influenced by law’s social functions (Xu, 2024). Fifth, it shows a strong pragmatist orientation. Legal functionalism stresses institutional integration, arguing that in order to achieve specific functions and goals, legal design may transcend the boundaries of existing models (Zheng, 2016). Grounded in practical needs of real life, it identifies substantively reasonable orientations for interest perception and criteria of value selection, and further legalizes the interest tendencies and value choices that are intelligible and acceptable to practical reason (Tian, 2024).

In the BBNJ context, the primary functions of the Agreement should focus on conserving and sustainably using marine biodiversity. If debates over the legal basis delay realization of its intended function, the Agreement will deviate from its goals. Legal functionalism is well-suited to the BBNJ Agreement’s need to resolve current negotiation challenges, break through the dilemma, and promote the reaching of consensus and the achievement of goals. Accordingly, the concept of “form follows function” should be adhered to, and the legal functionalist approach should be adopted as the guiding direction for subsequent negotiations. This requires temporarily bypassing disputes over the legal basis and prioritizing the design of specific institutional rules, with a view to shifting the focus to how to better realize the Agreement’s functions and goals. However, legal functionalism is not flawless. It may overlook certain values, such as fairness, due to its overemphasis on the functions of law. Accordingly, while pursuing goals and designing specific rules, it is necessary for COP to accord due regard to the concerns and legitimate interests of different stakeholders.

In addition, transforming rule schemes into legal rules under the BBNJ framework ultimately depends on the COP and its relevant subsidiary bodies performing their respective functions. After completing negotiations on the COP’s rules of procedure, subsidiary bodies, the establishment of the Clearing-House Mechanism, and financial rules in the preparatory meeting phase, negotiations on the substantive rules for benefit-sharing and monitoring will be conducted during the COP phase. Subsequently, whether specific rules are refined through supplementary documents or guidelines, they will require multilateral negotiations at the COP and adoption by vote. Meanwhile, subsidiary bodies under the COP, including the ABSC, the Capacity-Building and Transfer of Marine Technology Committee (CBTTC) and the informal working group on the CHM, have authorities to recommend and review matters concerning benefit-sharing modalities and implementation status. These bodies will also play a crucial role in refining the Agreement’s rules. Accordingly, when the COP and its subsidiary bodies exercise their relevant functions, they may consider taking the aforementioned legal functionalist approach as guidance.




4.3 Feasibility of adopting solutions under a legal functionalist approach



4.3.1 Political and legal feasibility for a legal functionalist approach

The current benefit-sharing framework has been basically established, and the formulation of specific rules will largely depend on the political will of developing and developed countries, as well as the outcomes of their respective interest-based assessments.

On the one hand, developments at IGC-5 indicate that consensus on specific benefit-sharing provisions remains possible between the two camps. For instance, in parallel sessions, some participants such as the EU shifted from their previous stance of opposing MBS and began to explore the feasibility and specific schemes of MBS; the Chinese delegation also adjusted its position on whether ex situ access includes DSI (Shi, 2023). The final adoption of the Agreement signals that both sides made reciprocal compromises: neither side fully abandoned its claims, nor did either insist on them absolutely, reflecting a negotiated balance rather than a unilateral victory.

On the other hand, as stakeholders in developed countries have noted, the potential benefits and burdens of benefit-sharing hinge on the details of the rules and how they are implemented (Collins et al., 2020). Accordingly, as long as the corresponding rule schemes can align with the fundamental concerns of the two camps—namely, ensuring the fair and equitable sharing of benefits (including monetary benefits) for developing countries, and avoiding obstacles to MSR and industrial activity for developed countries—the two sides may still reach mutual compromise.

Thus, the issue of the legal basis does not necessarily need to be resolved first and may be temporarily bypassed. Even without settling this issue, it remains possible to resolve the unresolved issues of benefit-sharing. Accordingly, in order to implement the BBNJ Agreement and advance effective conservation and sustainable use of marine biodiversity, future efforts should account for different positions and proposals simultaneously, and develop rule designs that help better facilitate broad consensus.




4.3.2 Favorable conditions for a legal functionalist approach

In negotiations over international agreements, the negotiation strategies of states are not only adjusted as talks progress but also often undergo significant shifts before and after the formal adoption of the agreement text. These shifts are driven by two factors: (i) a narrowing of negotiating space (from open-ended to constrained) and (ii) a change in negotiating objectives (from maximizing interests to safeguarding interests while ensuring implementation). The realist school holds that the essence of international politics lies in conflicts and competition for power among states, that core driver of state behavior is the preservation and maximization of national interests, and that national interests guide the formulation of foreign policies (Horowitz, 2018).

Prior to the Agreement’s adoption, the formal text remained undetermined, leaving wide negotiating space for all parties. Guided by the objective of maximizing national interests, each party sought to secure the greatest possible benefits before the text was finalized, advocating inclusion of clauses aligned with their interests or exclusion of adverse provisions. Consequently, negotiating parties at this stage tended to scrutinize the Agreement’s provisions, adopting relatively aggressive negotiating strategies and holding clear-cut positions. They fully articulated, and at times amplified, their claims to gain leverage in negotiations or to preserve bargaining space for potential compromises or concessions if positioned unfavorably.

However, once the Agreement’s text is finalized, the negotiating space narrows, as the textual framework serving as the basis for negotiations becomes constrained. At this point, the negotiating objectives shift from “securing the most favorable clauses” to “protecting core interests, ensuring effective implementation of the Agreement, and advancing common goals”. Correspondingly, negotiating strategies often shift from aggressive to more moderate, making compromise more likely in subsequent negotiations. This shift can be attributed to four reasons: Firstly, the BBNJ Agreement is itself the product of compromise, with many provisions already reflecting the interest preferences of negotiating parties to varying degrees. Secondly, the Agreement now incorporates elements previously opposed, such as MBS and application to MGRs obtained through ex situ access. It is a settled fact that subsequent negotiations will proceed on this agreed text. Thirdly, the transformation of the Agreement’s norms from legal text to practical operation, that is, from normative requirements to social effectiveness, ultimately depends on effective participation by various parties or stakeholders. This, in turn, requires strengthened cooperation going forward. Fourthly, to achieve the common goals of conserving and sustainably using marine biodiversity, support and joint participation from multiple parties are needed not only in benefit-sharing but also in other areas such as marine protected areas and environmental impact assessments. Each area is prioritized by different interest groups. In exchange for support from other Parties in their priority areas, Parties are likely to engage in further interest-based trade-offs and reciprocal compromises.

In conclusion, as objective conditions change, Parties’ negotiating strategies tend to shift from aggressive to more moderate. Because Parties need effective cooperation with each other, future negotiations are likely to be more conducive to reaching compromises than in the pre-adoption phase. Accordingly, this is likely to create favorable conditions for adopting a legal functionalist approach.





4.4 The ought-to-be criteria for the legal functionalist approach

Synthesizing the foregoing analysis, the legal functionalist approach may be specified as follows: First, guided by the Agreement’s functions and goals, efforts should focus on the design of specific benefit-sharing rules to advance the negotiation process and promote the subsequent implementation, while temporarily setting aside disputes over the legal basis. Second, the key to resolving unresolved issues lies in managing conflicts and coordinating concerns. When addressing specific rulemaking matters, COP should accord due regard to the diverse interest demands of Parties, and coordinate reasonable concerns to build consensus. Only when the Agreement’s rules are genuinely accepted by Parties will effective implementation be achieved and the Agreement’s functions realized.

The aforementioned approach can be further decomposed into the following ought-to-be aspects:

	Effectiveness: it should help forge broad consensus, drive progress in negotiations, and promote the Agreement’s implementation.

	Goal-orientation: rule designs must prioritize and align with the Agreement’s goals. They should contribute to achieving the Agreement’s ultimate goals, as well as the phased or subsidiary objectives that serve the ultimate goals (e.g., promoting MSR, facilitating the generation of benefits). If a law fails to achieve its intended goals in practice, it will be of little value even if its provisions are textually flawless.

	Substantive requirements: it should give due regard to the reasonable concerns, and enable flexible resolution of divergences. However, such coordination must be premised on ensuring the achievement of the Agreement’s core goals.

	Threshold criterion: it is unrealistic for a rule scheme to satisfy all stakeholders. Appropriate reference may be made to the principle of “the greatest happiness for the greatest number” proposed by utilitarian school. In other words, the concern to be coordinated should be the primary and fundamental concerns of the two camps, with a focus on resolving the main contradictions.

	Operationality: in rule design, operational criteria may be adopted to enhance the practical operability of the rules and to facilitate their transformation from legal texts into effective practices. These criteria may include acceptability, enforceability, measurability, transparency, and traceability. Specifically, measures may be taken such as ensuring cost affordability, defining clear triggers, setting indicative ratios, developing measurable indicators, refining accessible reporting rules, and introducing incentives or sanctions.

	Interplay: other design principles are derived from the concept of “form follows function.” In turn, to realize the intended functions, it is essential to ensure that the corresponding rules can be effectively implemented. However, implementation depends largely on the decisions on implementation taken by Parties (Freestone and Mossop, 2025) and the compliance of relevant entities. Rules that entities are willing to comply with should thus be acceptable or affordable to them. Accordingly, rule design must address conflicts and give due regard to diverse concerns to enhance acceptability. Moreover, these rules are adopted through voting in the COP. For a proposal to reach the necessary threshold for adoption, it must gain broad support and consensus among multiple Parties.







5 The application of the legal functionalist approach to the unresolved issues



5.1 Refining the Agreement terms guided by function

The scope of defined terms directly affects the subsequent scope of rights and obligations related to benefit-sharing, and plays a foundational role in the entire BBNJ Agreement. Accordingly, regarding term issues, the primary consideration should be to facilitate the achievement of the Agreement’s goals.

First, the role of terms such as DSI, derivatives, and scientific data in promoting scientific research and cooperation should be leveraged. On the one hand, when the ABSC addresses the definitional scope of key terms, it is appropriate to adopt a broad scope of terms, along with a basic and indicative list of categories. Such a broad scope would provide a good foundation for the establishment of a potential CHM-based global database to facilitate sharing of sequence information, scientific data, and other resources. Aggregating such information, data and knowledge can create a common pool (Broggiato et al., 2014), and, together with developments in artificial intelligence (e.g., AlphaFold 3), enhance research efficiency and drive a surge in scientific advancements. By leveraging the advantages of artificial intelligence and supercomputing capabilities, gene mining, simulation, and calculation can be made more rapid. This accelerates R&D progress of products such as marine pharmaceuticals, shortens development cycles, and reduces input costs and failure risk. At the same time, it should be noted that DSI is difficult to monitor due to its intangible nature. Accordingly, when the informal working group on CHM designs the database, emerging technologies such as blockchain (Yuan and Liao, 2019) can be integrated to ensure that database access is recorded and tracked, thereby guaranteeing the full-chain traceability of DSI. On the other hand, the ABSC and the Scientific and Technical Body should strengthen cooperation with the scientific and industrial communities and solicit stakeholders’ opinions. For one thing, the legitimate interests of stakeholders should be taken into account. Stakeholders may choose not to disclose sensitive research- or experimental-phase data, including data generated from the analysis and processing of sequence data (e.g., predicted protein functions or gene associations). Some commentators argue that these data have R&D value and that access should be subject to fees (UNEP, 2021). For another thing, the legal boundaries between different terms should be clarified. This is because classifying a specific data type under different terms yields different legal binding force of associated obligations. The ABSC should survey and synthesize existing international practice, including practice and reform progress under relevant instruments and practice in the scientific and industrial communities, and then identify best scientific practices by drawing on practitioners’ experience and perspectives.

Second, a broad sense of benefits generally provides greater flexibility and adaptability for rule design. On the one hand, when the ABSC and the CBTTC take this concept as guidance to recommend potential benefit-sharing modalities, it makes it possible to develop new modalities that are goal-aligned, reasonable, feasible, and affordable in light of changes and needs in practical circumstances. A broad conception is therefore more practical for governance. On the other hand, it cannot be generalized whether expanding the scope of a specific type of benefit is conducive to achieving the Agreement’s goals. Specific analysis is required for each case. Whenever a new benefit-sharing modality is proposed, its rule scheme should be assessed for effects on utilization practices, stakeholder acceptance, operational feasibility, and contribution to the Agreement’s goals. For instance, with regard to potential types of MBS, COP should adopt decoupled payment types sparingly. This is because many such types are likely to be applicable as early as the initial stages of research. Although this enables the BBNJ Special Fund to receive financial inflows at an earlier stage, it will impose additional burdens on MSR. Furthermore, decoupled types may not fully capture the value from high-profit activities and require careful calibration to ensure fairness and effectiveness (Oldham et al., 2025). Accordingly, the expanded scope of benefits primarily refers to non-monetary benefits. Meanwhile, the overall design should keep benefit-sharing requirements relatively light.




5.2 Clarification of the legal nature of specific sharing modalities



5.2.1 Selection and rectification of the scheme for the legal nature of MBS

Under the International Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA), the Standard Material Transfer Agreement (SMTA) provides that where a recipient or user of genetic resources chooses to restrict a commercialized product from being freely available to others for further research and breeding, the recipient shall be subject to a mandatory payment obligation (Article 6.7); conversely, the recipient may undertake a voluntary payment obligation (Article 6.8). This arrangement constitutes an optional scheme; but once a user elects, only a single legal nature of payment obligation applies to the user, which is essentially a variant of a single-nature scheme. Its practical implementation can be used to examine the effectiveness of both mandatory and voluntary schemes simultaneously. In practice, users tend to prefer the voluntary payment model, as mandatory payments would increase their financial burdens and thus lack attractiveness. However, voluntary payments have not been effectively implemented, given that they can place paying users at a competitive disadvantage in the market compared to non-paying competitors (FAO, 2014). The voluntary payment option has undermined the operational effectiveness of the ITPGRFA Multilateral System for access and benefit-sharing, including the mandatory payment pathway. The Multilateral System cannot rely on the “goodwill” of voluntary payments (FAO, 2016b). As of 2023,5 total revenue from users of the Multilateral System amounted to US$ 391,721, accounting for only 1.11% of the Benefit-Sharing Fund (FAO, 2023a). The magnitude and sustainability of payments from users of the Multilateral System have fallen short of expectations (FAO, 2023b).

Both mandatory and voluntary schemes exhibit distinct strengths and limitations. At the same time, the legal nature of MBS affects the direct interests of different parties, and none is likely to make a fundamental concession on this issue. Therefore, a single-nature approach is not practically feasible, as past negotiations have also demonstrated. A legal functionalist approach is to explore a preset hybrid model that combines mandatory and voluntary elements. It can flexibly coordinate diverse interest demands. Moreover, such a model has precedents in other benefit-sharing instruments, such as the World Health Organization (WHO) Pandemic Influenza Preparedness (PIP) Framework for the sharing of influenza viruses and access to vaccines and other benefits (see Table 2).


Table 2 | SMTA 2 outside the global influenza surveillance and response system (GISRS).
	Legal nature
	Wording of provision
	Benefit-sharing modality



	Mandatory obligation
	The recipient “shall commit”
	Such as:
• Donate pandemic vaccine or needed antiviral medicine;
• Reserve pandemic vaccine or needed antiviral medicine at affordable prices;
• Grant manufacturers in developing countries licenses on technology, know-how, products and processes, or royalty-free licenses on intellectual property rights (IPRs);
• Grant WHO royalty-free, non-exclusive licenses on IPRs.


	Voluntary obligation
	The recipient “shall consider contributing to the measures listed below, as appropriate”
	• Donations of vaccines, or pre-pandemic vaccines, or antivirals, or medical devices, or diagnostic kits;
• Affordable pricing;
• Transfer of technology and processes;
• Granting of sublicenses to WHO;
• Laboratory and surveillance capacity building.







Further discussion is needed on which legal nature should take precedence. Developments in the ITPGRFA reform indicate an intention to convert the voluntary payment provision in Article 6.8 to a mandatory one. In the draft revised SMTA, the alternative provisions for Article 6.8 have shifted from two parallel options, namely mandatory payments and voluntary contributions, to a single mandatory-payment option. The remaining distinction is that the payment rate under this revised Article 6.8 would be set lower than that the rate under Article 6.7 (FAO, 2016a, FAO, 2019, FAO, 2023b). This change is worthy of reference. Under the BBNJ Agreement, MBS should be predominantly mandatory, with voluntary elements serving as a supplement. Because a payment scheme centered on voluntariness would leave the Special Fund without a stable and predictable source of funding. Such scheme fails to effectively respond to the needs and concerns of developing countries. Furthermore, during negotiations, negotiating parties engaged in interest exchanges and reciprocal compromises to reach an overall agreement on the package of issues. Developing countries accepted and supported the marine protected area regime in exchange for developed countries’ acceptance and support for the benefit-sharing regime (IISD, 2011). If MBS were centered on voluntariness, the final practical outcome of this package deal would be interest imbalance. The benefits that developing countries anticipated during negotiations would be difficult to realize in practice, thereby undermining the principle of fairness, substantive justice, and the “spirit of pacta sunt servanda” in cooperation and transactions. Although a predominantly mandatory MBS scheme also has shortcomings, it leaves room for adjustment. Specifically, developed countries primarily worry that a predominantly mandatory payment model may increase MSR burdens, discourage investment, and thus hinder the actual generation of benefits. To address this, developed countries’ concerns can be given due regard by formulating light specific rules for MBS and reducing the number of newly introduced MBS modalities. As for the lower limit of reduction, it should be set at a level that does not undermine the Agreement’s intended funding objectives. While adopting the light MBS scheme, incentive measures should be implemented to encourage good-faith compliance, and the possibility of punitive measures (such as restrictions on voting rights) should not be excluded. This is because, where a domestic user intentionally fails to comply without just cause and does not cure the payment default within the grace period, the relevant Party shall bear supervisory responsibility.




5.2.2 Facilitated ex situ access

Given the R&D difficulty of MGRs, substantial benefits are realized only in the medium to long term. Ex situ access, as an NMBS modality positioned at the front end of utilization and capable of being operationalized relatively early, is of clear significance. Under a legal functionalist reading, ex situ access can be interpreted as a form of facilitated access. This interpretation is more aligned with the Agreement’s goals, for the following reasons: First, facilitated access helps ensure full utilization of collected MGRs and DSI, promotes MSR and strengthens scientific collaboration, thereby advancing technological progress and scientific development. On the one hand, it facilitates the deepening of scientific understanding and the continual updating of scientific knowledge, which in turn supports the conservation and sustainable use of marine biodiversity (Collins et al., 2020), and contributes to a healthy ocean. On the other hand, it drives the creation of new research outputs and products that will benefit all of humanity. Second, it helps reduce unnecessary or duplicative in situ collection activities, minimizing disturbances to natural environment and ecosystems, particularly fragile deep-sea ecosystems. Meanwhile, the Agreement has taken into account the high costs of in situ collection and included an embargo period provision that requires access to ex situ MGRs shall be provided no later than three years from the start of utilization.6 This provision already given due regard to the interests of in-situ collectors and their R&D needs. Accordingly, there is no issue of interest imbalance.

In addition, the current Agreement provides textual bases for interpreting ex situ access as “facilitated access”. First, paragraph 5 of Article 12 provides that notifications following in situ collection shall include the repository or database in which samples and DSI are deposited. This may be read as providing a convenient channel for other Parties to access such resources subsequently. Second, paragraph 4 of Article 14 confines “reasonable conditions” to cost recovery for the storage and provision of samples and DSI. This means that ex situ access is subject to a low threshold. Furthermore, qualifying these conditions as “reasonable” implies that they must remain moderate and justified. In other words, providers should not refuse access requests from other Parties absent just cause.





5.3 Provision of key details for specific benefit-sharing rules



5.3.1 Preset milestone events

The presetting of milestone events should fully take into account the characteristics of different phases in the utilization chain of MGRs and be discussed on a phased basis.

First, at the access phase. For in situ collection, the BBNJ Agreement does not distinguish between collection for scientific research and collection for commercial research. The sole difference lies in research intent and objectives; outwardly the observable activities, equipment, methods, and other features are the same (Salpin and Germani, 2007). Moreover, contemporary research entities are complex combinations balancing public and private interests in varying proportions (Thambisetty, 2018), and subsequent research objectives often shift (from non-commercial to commercial). Accordingly, maintaining such a distinction has little practical value. Essentially, both types of collection are part of MSR activities conducted on the high seas and in the Area under UNCLOS. For this reason, payment requirements should not be contemplated at this phase so as to avoid imposing unreasonable obstacles to MSR activities, consistent with the consensus to “promoting rather than hindering MSR” (UNGA, 2017). For ex situ access, the BBNJ Agreement requires the accessing party to bear the reasonable expenses incurred by the custodian for storing and providing MGR samples, data, or information. Such expenses only serve to offset the custodian’s inputs and do not constitute monetary benefits available for benefit-sharing.

Second, at the R&D phase, the R&D activities involving MGRs require substantial upfront input and carry a high risk of failure. Therefore, requiring milestone payments at this stage would increase upfront financial burdens and unduly interfere with R&D activities. Such a requirement lacks sufficient reasonableness and feasibility, and in practice, inappropriate payment requirements would also be difficult to comply with. However, MSR activities remains subject to certain NMBS obligations, such as the sharing of data, knowledge, and information, because these obligations do not impose significant burdens on scientific research activities.

Third, at the patent application phase, the grant of a patent only signifies only potential commercial interests and does not, by itself, guarantee commercial returns. No actual monetary benefits are generated at this stage. For patent transfers and licensing, while the likelihood of realizing commercial value increases somewhat at this point, commercial risks still persist. Mandatory payment requirements would be inappropriate here. However, voluntary contributions may be permitted, without the imposition of fixed contribution standards. As an incentive, the extent of benefit-sharing obligations in subsequent phases could be reduced commensurate with the level of such contributions.

Fourth, triggering payment requirements upon the commercial utilization of MGRs is more reasonable, as this can minimize the inhibitory effect on R&D and innovation (Pisupati et al., 2008). What needs further discussion are the timelines for mandatory and voluntary milestone payments in subsequent phases, such as when researchers recoup their upfront R&D costs and achieve large-scale commercialization, or when product sales revenue exceeds a specific amount.




5.3.2 Payment rates related to the commercialization of products

The determination of payment rates may draw on the provisions of relevant international legal instruments and their implementation. For example:

Under the ITPGRFA system, the original SMTA included a set of optional schemes: Article 6.7 within the mandatory payment scheme set a rate of 1.1%; Article 6.11 operated as an alternative to Article 6.7 by lowering the rate to 0.5% while correspondingly broadening the scope of products subject to benefit-sharing; no payment rate was specified for the voluntary payments under Article 6.8. However, these schemes were not effectively implemented, and all payment rates are subject to reduction (see Table 3). The draft revised SMTA indicates that the payment rates for Article 6.7 and Article 6.8 (which has been revised to mandatory payment) will be reduced by 30% (FAO, 2019) (FAO, 2023b). The revision proposal for Article 6.11 provides that if a recipient chooses to become a subscriber to the Subscription System, it shall make annual contributions at a rate of 0.01% to 0.1% of its revenue, including product sales (FAO, 2023b).


Table 3 | Changes in payment rates under the ITPGRFA framework.
	Article
	Previous rate
	Revised rate
	Reduction



	6.7
	1.1%
	0.77%
	30%


	6.8
	None
	1. A further 30% reduction based on the potential payment rate.
2. 5–10 times higher than the payment rate in Article 6.11 (FAO, 2016b)
	30%


	6.11
	0.5%
	0.01% to 0.1%
	98% to 80%







In this regard, two points merit attention. First, the changing trend of payment rates under SMTA offers useful guidance. The BBNJ Agreement should avoid setting excessively high payment rates, as these would be difficult to implement effectively. However, it is also necessary to note that the ITPGRFA governs the food and agriculture sector, where value added per product is generally lower than that in the MGRs field; furthermore, the primary objective of benefit-sharing under the ITPGRFA is to support sustainable agriculture and ensure food security. Accordingly, even if payment rates under the BBNJ Agreement are set at comparatively low levels, they may still be higher than that under the SMTA. Second, the BBNJ Agreement may also adopt a set of optional schemes to flexibly accommodate diverse utilization scenarios in practice. But each selected scheme should be predominantly mandatory in terms of its core obligations.

Under the CBD System, Resolution 16/2 of CBD COP 16, adopted on November 1, 2024, sets indicative rates for DSI: specifically, 1% of profits or 0.1% of revenues from all DSI-related products and services shall be contributed to the Global Fund (UNEP, 2024). Apart from differences in the scope of covered entities and the stringency of access restrictions, the utilization activities related to DSI and associated arrangements in the context of the BBNJ Agreement resemble those under the CBD. Accordingly, the ABSC may take these payment rates as a reference and should closely monitor relevant developments under the CBD.

A useful reference is the floating payment rate tied to metal price fluctuations that was proposed during negotiations on the Draft Regulations on Exploitation of Mineral Resources in the Area (China, 2019). In designing the payment rate scheme under the BBNJ Agreement, the COP and the ABSC may consider allowing ex post adjustments to the payment rates, thereby making them variable over time rather than fixed. Specifically, a graded floating payment rate system within a preset range could be established, calibrated to factors including annual and cumulative revenues of different products and their commercial potential. Subsequently, different rates could be flexibly applied in line with actual progressive performance and preset standards.




5.3.3 Periodic tiered payments

The diversified indicators are used to measure “the aggregate level of activities by a Party”, which means that the determination of tiers is based on a comprehensive assessment of the overall level of all utilization activities conducted within a Party’s jurisdiction and under its regulatory control. In this arrangement, the payment obligation should rest with the Party rather than with individual utilization entities. The funds paid by a Party may come from, but are not limited to, national taxation and other sources. This arrangement implies that the financial burden would be allocated by all domestic entities, thereby reducing the impact on individual utilization entities.

Periodic tiered payments are on a par with payments related to product commercialization. This entails two implications. First, commercialization status may serve only as one of the reference indicators for tiering, and tiered payments may commence prior to commercialization. Second, commercialization status only indirectly affects the specific payment amount by influencing the tier level. The payment amount shall be uniquely linked to the Party’s tier, and Parties within the same tier shall pay a comparable amount. The diversified indicators that can comprehensively reflect Party’s overall level of activities may include: substantive or tangible outcomes in the form of publications, patents, or products, which are key factors for determining a Party’s tier (Thambisetty et al., 2023); the type, added value, and market of products as well as the quantity of such products; commercialization status along with annual and cumulative revenue; a country’s level of development; and contributions to the conservation of marine biological diversity in ABNJ. In general, tiered payments are calibrated to multiple criteria that diversify the basis for revenue generation, enabling the immediate sharing of monetary benefits (Thambisetty et al., 2023) (see Table 4).


Table 4 | A brief timeline of MBS.
	Phase
	Milestone payments
	Payments related to the commercialization
	Periodic tiered payments (paid by Parties)



	MGRs access
	None
	None
	None


	R&D
	None
	None
	Yes, if publications occur


	Patent grant
	voluntary payment
	None
	Yes


	Commercialization
	mandatory payment
	mandatory payment
	Yes







Additionally, the term “periodic” implies that tiers are relatively stable in the short term yet not fixed, with the possibility of subsequent upward or downward regrading. To balance evolving R&D progress, changes in commercial revenue, realized benefits for by developing countries, and the administrative costs of periodic review and regrading, the COP may set the regrading cycle at approximately 4 or 6 years, namely every 2 or 3 COP sessions.




5.3.4 Implementation mechanisms for ex situ access

At present, international multilateral practice for ex situ access to genetic resources is exemplified by the ITPGRFA. The ITPGRFA’s multilateral model is characterized by establishing a multilateral system for access and benefit-sharing, and by adopting the SMTA as a key legal tool. The multilateral system is essentially a global network composed of repositories managed by States, international institutions, global sub-centers or agencies, and various international research centers (FAO, 2011). It applies to a limited set of plant genetic resources listed in Annex. Genetic resources within the multilateral system are subject to uniform access and benefit-sharing rules. Users are required to sign an SMTA before accessing these resources, as well as for any subsequent transfers.

The ITPGRFA’s multilateral model offers several advantages and can be introduced for ex situ access to MGRs. First, it dispenses with the prior informed consent procedure and bilateral negotiation, requiring only the signing of an SMTA, which can be completed via the Easy-SMTA online platform. By streamlining procedures, it significantly enhances the efficiency of access, reduces the costs and time associated with case-by-case negotiations, ensures the continued transfer of resources without impediment, and thereby facilitates access and utilization of resources. Second, the SMTA is essentially a standard-form contract. It is concluded on the basis of multilateral negotiations and reflects the multilateral consensus of participants. No party may unilaterally modify its clauses or conditions in any form. This enhances legal certainty and ensures consistency in the rights and obligations of global users. Third, the model imposes lower demands on negotiating capacity and remedies bargaining power asymmetries between parties, thereby enabling more countries, especially economically disadvantaged countries with scarce resources, to secure access to resources. In sum, this model demonstrates many advantages in terms of efficiency, practicability, feasibility, and effectiveness. Accordingly, future implementation mechanism for ex situ access under the BBNJ Agreement should be based on the multilateral model, leveraging the CHM to establish a multilateral system and developing an SMTA. However, there are approximately 2.2 million species of marine flora, fauna, and microorganisms worldwide, of which only about 10% have been actually discovered, described or classified (UNEP, 2011). This implies that the BBNJ Agreement will confront more complex circumstances, and it is inappropriate to adopt the approach of a limited list as used in the ITPGRFA.




5.3.5 Application of technology transfer modalities

By level of technological development, marine technology under the BBNJ Agreement can be broadly grouped into two types: basic and advanced technology. These categories should not be governed by the same rules and require further targeted handling based on specific circumstances.

On the one hand, for basic technologies that support developing countries in implementing the Agreement and achieving the conservation and sustainable use of marine biological diversity in ABNJ, particularly those related to the needs and priorities of developing countries, the mandatory transfer modality in Article 42 should be fully applied, and voluntary transfer should not be allowed; otherwise, it will be detrimental to the achievement of the Agreement’s goals. Furthermore, the types of capacity-building and technology transfer listed in Annex II indicate that the rules were designed to prioritize providing assistance for basic technologies and building basic-level capacity. Accordingly, ensuring the mandatory transfer of such basic technologies would enable developing countries to acquire the technical capacity to participate in MSR and to assess, conserve, and manage marine biological resources, either independently or in cooperation. However, the transferring party still retains a certain degree of autonomy regarding which specific technologies will be transferred and how to transfer them. In addition, the Agreement may coordinate the concerns of both sides by limiting the scope and scenarios of use of the transferred technology, thereby giving due regard to the rights and interests of technology holders. First, the transferred technology should be restricted to use within the recipient Party’s jurisdiction and should only be used by specific, limited authorized entities. Second, permissible purposes should be restricted to meeting the special needs and priorities of recipient developing countries and to achieving the protection of the marine environment and marine biological resources, not to pursuing commercial interests.

On the other hand, the mandatory transfer modality is not suitable for advanced technologies. Paragraph 1 of Article 42 provides that “Parties shall provide, within their capabilities, resources to support such capacity-building and the development and transfer of marine technology.” The formulation “within their capabilities” indicates that transfers should be reasonable and affordable for the technology providers. However, the successful development of advanced technologies typically requires substantial investment in time, personnel, funds, and equipment during the early-stage of R&D and subsequent processes for verification and improvement. Rights holders related to the technology expect to obtain substantial returns from deployment, gain technological leadership, and preserve a competitive advantage. From this perspective, it is unrealistic to include advanced technologies within the scope of mandatory transfer modalities. Rights holders are unlikely to easily transfer them to others; in other words, this would exceed their “capabilities” in the sense contemplated by Article 42. In addition, many developing countries lack highly complex or scientifically advanced knowledge reserves required to master and apply advanced technologies, as well as advanced instruments and equipment. Pragmatically focusing on basic technologies, knowledge, and equipment is of greater practical and developmental significance to developing countries.





5.4 Improvement of disclosure requirements

With respect to notification requirements for utilization information, first, the design of CHM notification rules is crucial to the implementation of full-chain monitoring and the realization of the benefit-sharing regime; however, the scope and extent of notification are also related to the legitimate rights and interests of Parties and their domestic users. In this regard, information exempted from disclosure under a Party’s domestic law or other applicable laws, such as commercially sensitive or confidential information, may be excluded from disclosure. Additionally, where a Party makes an exception in accordance with Articles 10 and 70, the information related to MGRs and DSI collected or generated before the Agreement’s entry into force is not required to be disclosed. Beyond this, Parties may generally be required to ensure that users within their jurisdiction provide specific information, including: notification of actual R&D expenditures by stage; phased notification of R&D progress, with opportunities, where appropriate, for participation by other countries; notification of the conclusion of contracts (e.g., SMTAs, patent licensing and transfer contracts, and product sales contracts); and notification of commercialization (e.g., production costs, sales prices, sales volumes, net profits, and annual profit reports). Such information is critical for timely learning of the timeline for recovering upfront costs and the number of benefits available for sharing. Second, a traceability system should be established to link end products to the original MGRs used in their development (Humphries et al., 2021). The BBNJ Agreement does not specify whether Parties must adopt legislative or other measures requiring users of MGRs accessed ex situ, and downstream users within their jurisdiction, to provide updated information on activities involving MGRs. To enable timely tracking and full-chain traceability, obligations to update should be set along the utilization chain, requiring notifications at key points such as ex situ access, transfer of samples to third parties, and changes in the intended use of MGRs (Broggiato et al., 2018). Third, to balance the need for timely monitoring and review with Parties’ capabilities and compliance costs, the COP may require Parties to submit an implementation report every two years, that is, at each COP session.

With respect to source disclosure requirements in patent applications, first, mandatory formal requirements should be embedded in the patent application procedure. Patent applicants should submit adequate documentation verifying the source of the involved MGRs to checkpoints such as domestic regulatory authorities or the patent offices of the applicant’s home jurisdiction or of the jurisdiction where patent protection is sought. If the applicant fails to provide such documentation and does not remedy the deficiency, the applicant should bear the adverse legal consequence of rejection of the application. Another option for the legal consequence is to presume that the genetic resources used originate from ABNJ, thereby triggering application of the BBNJ Agreement. Although this would not affect the arising of benefit-sharing obligations, it would introduce an inherent weakness in the patent. Because the source of the MGRs involved remains unclear, it would impede the reproducibility of results disclosed in the patent, which is detrimental to scientific progress. Second, if a prior applicant fails to disclose the source as required, whereas a concurrent or later applicant makes lawful disclosure for similar results, the prior applicant should not be entitled to priority and should not preclude the subsequent application. Additionally, it is noted that the WIPO Treaty on Intellectual Property Rights, Genetic Resources and Associated Traditional Knowledge was adopted in 2024. It provides that even where genetic resources do not originate from a specific country of origin, patent applicants must still disclose the source. The formulation, in principle, encompasses resources from ABNJ.7 This offers a pathway or option to address the issue of source disclosure.





6 Conclusion

This article has shown that, while the BBNJ Agreement represents a landmark in the law of the sea and the governance of ABNJ, its benefit-sharing framework for MGRs remains conceptually ambitious but operationally fragile. As the Agreement approaches entry into force, unresolved issues on definitional scope of key terms, legal nature of benefit-sharing modalities, detailed design of framework provisions, and supporting monitoring rules may constrain its effectiveness and erode the trust of States and stakeholders. These deficiencies are not accidental, they reflect deeper structural tensions between competing normative foundations of the regime, diverging national interests, and the inherently high costs and risks associated with MGR research and development.

To address the unresolved issues, this study has argued that a legal functionalist perspective—linking institutional design to its practical purpose—offers a constructive pathway for early rule-making, and provides a coherent analytical framework that integrates a general approach with specific applications. The legal functionalist approach emphasizes the principle that “form follows function”, with its goal-orientation and problem-solving focus, prioritizes the design of operational rules for the benefit-sharing regime, and accords due regard to the core concerns and demands of developing and developed countries. It can help advance the negotiation process, foster broad consensus in COP, and enhance the operability of benefit-sharing rules, thereby ensuring the effective implementation of the Agreement and the achievement of its intended functions and goals. The specific application scheme would begin by clarifying terminology and data governance. Establishing broad and operational definitions for DSI, derivatives, and scientific data, supported by indicative lists of categories, would facilitate the sharing and accumulation of scientific information, data, knowledge, and other resources, thereby forming a common pool and advancing scientific research. Second, equally essential is the calibration of legal obligations. MBS should operate as a predictable and primarily mandatory mechanism for financing capacity-building and conservation, implemented through light user obligations and affordable financial contributions, complemented by incentives that encourage voluntary participation. Ex situ access should be treated as facilitated access subject to reasonable cost-recovery, which would promote scientific research and reduce duplicative sampling. Third, the operability of the regime also depends on refining its detailed rules. Sequencing payment triggers—from voluntary contributions at patenting to mandatory payments at commercialization—can align incentives along the research-innovation chain. Indicative rate bands adjustable over time and Party-level tiered obligations based on measurable indicators would strike a balance between fairness and administrative feasibility. The CHM, supported by an SMTA, could serve as a uniform platform for ex situ access and benefit distribution. The technology transfer modalities emphasize the transfer of basic technologies so as to reconcile the need to achieve the Agreement’s goals with the protection of stakeholders’ interests. Fourth, strengthening compliance and monitoring through adequate notification and origin-disclosure rules, with due regard to data confidentiality, would enhance traceability and harmonize the BBNJ regime with evolving international intellectual-property standards.

Taken together, these measures could transform the Agreement’s benefit-sharing regime from a declaratory framework into an operational mechanism that simultaneously reduces burdens on early-stage marine scientific research, maintains incentives for innovation, and ensures predictable benefit flows toward conservation and capacity-building. The proposed reforms are designed to preserve the delicate balance that underpinned the Agreement’s adoption while enabling measurable progress through the work of its subsidiary bodies.

The analysis remains exploratory and primarily text-based. The administrative costs, distributive impacts, and behavioral responses to these proposals require empirical assessment once implementation begins. Future research should therefore model differentiated payment-rate scenarios, test data-governance mechanisms in pilot projects, and examine the interaction of the BBNJ framework with processes under the related international instruments. Ultimately, the success of the BBNJ Agreement will depend not on doctrinal consensus, but on the gradual accumulation of workable, proportionate, and reviewable rules that render benefit-sharing both credible and operational in practice.
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Footnotes


1 These documents, such as 2018 President’s aid to negotiations, 2019 Draft Text, and 2020 Revised Draft Text, referred to the option that the Parties shall take necessary measures to ensure that ex situ access to MGRs within the scope of the BBNJ agreement is free and open. Additionally, 2022 Further Revised Draft Text provided two options: Option 1 is that Parties shall ensure that samples and data, when available, are deposited in publicly available and open-access databases, biorepositories or gene banks as soon as they become available, without associated payment requirements; Option 2 is that MGRs subject to the utilization under their jurisdiction, where available, are deposited in publicly accessible biorepositories, gene banks or other collections, and specifies that ex situ access may be subject to reasonable conditions, including certain payment requirements (no material fees).

2 Paragraph 1 of Article 42 provides that “Parties shall ensure capacity-building and shall cooperate to achieve the transfer of marine technology”, rather than adopting euphemistic and non-mandatory formulations such as “shall... promote, promote actively, or endeavor to foster” used in Part XIV of UNCLOS. This provision therefore confers a mandatory effect on the obligation of technology transfer under the modalities of Article 42, while paragraph 3 explicitly provides that such modalities are country-driven. According to paragraph 2 of Article 43, the additional modalities fall within the category of voluntary commercial transfer modalities. Under this framework, the transfer of marine technology takes place in the form of market transactions, in which the provider and recipient need to reach mutually agreed terms or contracts.

3 See Article 4, paragraph 3 (b) and Article 7, paragraph 2 (b) of the EU Access and Benefit-Sharing Regulation.

4 There are various interpretations of functionalism in academic scholarship. Here, only those aspects that correspond to the concept of “form follows function” are selected.

5 Meetings of the governing body of the ITPGRFA are held once every two years. Accordingly, the 2022-2023 Benefit-Sharing Fund Report is the latest published report.

6 See Article 14(3) of the BBNJ Agreement.

7 See Article 3.1 and 3.2 of the WIPO Treaty on Intellectual Property Rights, Genetic Resources and Associated Traditional Knowledge.
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