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Ship waste and marine litter under the international law of the sea and international environmental law 
Abstract 
Die Verschmutzung der Meere durch Meeresmüll ist einer der grössten Bedrohungen der Meeresökosysteme. Durch die Langlebigkeit des Mülls, der überwiegend aus Plastik bestehen, ist dies ein sehr komplexes wissenschaftliches und regulatorisches Problem. Auch bestehen noch sehr viel Unsicherheiten und Wissenslücken hinsichtlich der Auswirkungen und Verbleib in der Meeresumwelt. Die Plastikmülleinträge durch die Seeschifffahrt sind global gesehen relativ gering. Die Internationale Seeschifffahrtsorganisation hat sich dieser Problematik schon sehr früh durch die Verabschiedung internationaler Abkommen gewidmet. Insbesondere Anhang V des Internationalen bereinkommens gegen die Verschmutzung der Meere ist hier als Instrument zu nennen. Obwohl dieses 2013 überarbeitet wurde, bestehen nach wie vor Regulierungslücken und fehlende Definitionen führen zu einer uneinheitlichen Umsetzung. Zudem bestehen grosse Durchsetzungsprobleme, die auch durch die Natur des Abfalls und die Ûberwachung der Meeresumwelt zurück zu führen sind. Da MARPOL Mindestandards vorsieht, ist die Umsetzung des IMO-Vorgaben im Ostseeraum insbesondere zu beachten. Hier wird ein besonderes Kostenerstattungssystem umgesetzt, welches als Anreiz für die Anlandung des Schiffsmüll dient. Ingesamt wird in verschiedenen internationalen und regionalen Fora Massnahmen gegen die Vermüllung der Meere verabschiedet. Die Viehlzahl an Massnahmen, führt jedoch dazu, dass die Effektivität des Regimes den Müll zu vermeiden reduziert wird. 	Comment by Aleke   Stöfen-O’Brien: Kindly disregard this section. 
I. Introduction 
The Marine litter pollution of the marine environment by marine litter is understood as one of the most pressing issues of our time. Marine litter is defined as “any persistent, manufactured or processed solid material discarded, disposed of or abandoned in the marine and coastal environment”.[footnoteRef:2] Plastic is considered to makes up of 50% to 80% of total litter and constitutes almost 100% of floating litter according to estimates  to almost 100% of floating litter.[footnoteRef:3] Whereas it is assumed thatWhile land-based sources of marine litter, such as waste management or tourism, are assumed to be globally the major sources of marine litter globally, sea-based sources, such as maritime transport, dumping, fishing and aquaculture as well as industrial exploration, also add to this problem. 	Comment by Julie de Rouville: If you really want to keep the notion that it is accepted as a major issue by others you can use  ”is seen as” or ”is understood to be”. But it is a stronger opening to state this as your own conclusion. 	Comment by Julie de Rouville: It is 130 pages long, we are not referring to page 130 so unlesss your reference is to the last page you do not need to state that.	Comment by Julie de Rouville: Throughout I use the most standard footnote format… Last name, first initial. Title (”in quotation marks if it is an article”; italics if it is a book), Place, year. Year can go after the author name as well. PLEASE NOTE, some first initials are still missing and should be added.
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Ezeoke, C. (2017). The ASEAN Single Shipping Market: Towards a Regional Cabotage Regime. Journal Of East Asia & International Law, 10(1), doi:10.14330/jeail.2017.10.1.05, 91-116. 

This particular reference had GESAMP as author but they should be considered the publishers as there are names for the editors (one name was wrong). 
https://environmentlive.unep.org/media/docs/marine_plastics/une_science_dvision_gesamp_reports.pdf

Generally titles have capital letters throughout (except small words such as “the, and” etc). PLEASE NOTE I have not corrected this as it is also a style choice.
	Comment by Julie de Rouville: Since you say ”according to estimates” no need to add ”is considered to” [2:  Kershaw P.J., and A. Turra and F. Galgani (eds.), Guidelines for the monitoring and assessment of plastic litter and microplastics in the ocean, 2019, IMO/FAO/UNESCO-IOC/UNDP Joint Group of Experts on the Scientific Aspects of Marine Environmental 
Protection. Rep. Stud. GESAMP, No. 99. ]  [3:  UN Environment, “Marine plastic debris and microplastics: Global lessons and research to inspire action and guide policy change”, 2016, Nairobi. ] 

This article examines the role of law of the sea and international environmental law in addressing the issue of marine litter as it is related to maritime transport. Due to the transboundary nature of the problem, reference is made to applicable instruments in international law. The Although the article does not analyse in detail in detail the regulatory regimes of from other sources of marine litter, such as fishing and aquaculture and dumping, . However, certain references need to be made to these regimes due to the entwined intertwined nature between of obligations relating to the handling of fishing gear. Overall, the higher occurrence of marine litter can be attributed to the increasing global plastic production and consumption patterns, therefore these developments on land directly impact the ocean and must be seen as transcending having a significant impact on the marine environmental- protection realm. 
FirstBelow, the scientific background will first be presented, including current knowledge gaps. This is followed by an overview of policy documents and initiatives, which are not strictly of a regulatory nature, but that frame the discourse on marine litter substantially. Then, the overall overarching framework set established by the UN United Nations Convention of on the Law of the Sea (UNCLOS)[footnoteRef:4] and the International Convention on the Prevention of Pollution from Ships (MARPOL)[footnoteRef:5] will be analysed, before a brief reference is made to regional international instruments are briefly considered. Lastly, an the outlook on future developments and their repercussions for (legal) research is undertaken.presented.  [4:  UNCLOS (Montego Bay) of 10 December 1982, in force 14 November 1994; 1833 UNTS 3.]  [5:  International Convention for the Prevention of Pollution from Ships (London) of 2 November 1973, in force 2 October 1983 as amended by the 1978 Protocol (London), of 1 June 1978: 1340 UNTS 61. ] 

II. Setting the scene 
1. Sea-based sources of marine litter and their impacts
Sea-based sources of marine litter may stem from a broad range of sources, of which the detailed the precise quantities of which are have not been globally not entirely knowndetermined, are varied. The inputPollution from sea-based sectors can be both either intentional or accidental. Marine litter items from sea-based sources can range include from on-board generated waste to or entire containers, ballast weights, cargos and or fishing gear. The most common impactsproblems for marine life of arising from marine litter include entanglement within and ingestion of plastic.[footnoteRef:6] Other impacts of marine litter include changes in the structure of marine communities through the introduction of new habitats or by the infestation by of non-indigenous habitats via by floating litter.[footnoteRef:7] Marine litter also exerts has economic pressures impacts on the shipping sector through as it can cause lost outputs, fouled damaged motorsto motors with, lost outputs andhigh repair costs as well asand to human health due to injuries and accidents for personnel.[footnoteRef:8] However, understanding arriving at a the full understanding of the complex environmental impacts and scientific and economic impacts and costs associated with marine litter is complex difficult due to the complex and a wide rang-e ranging of prevailing human activities and that bring polluting substances into the marine environment. 	Comment by Julie de Rouville: It would, however, be useful to state any estimates.	Comment by Julie de Rouville: Grammatically, we say: ”either X or Y” or ”both X and Y” but never ”either X and Y” nor ”both X or Y”)	Comment by Julie de Rouville: ”Ibid” does not need to be italicized as it is very commonly used (even if it is a Latin word. Only rare foreign words and phrases need to be italicized. [6:  Secretariat of the Convention on Biological Diversity, “Marine Debris: Understanding, Preventing and Mitigating the Significant Adverse Impacts on Marine and Coastal Biodiversity”, 2016, CBD Technical Series No.83, pp.16-33. ]  [7:  Ibid. ]  [8:  UN Environment, “Marine Litter Socio Economic Study”, 2017, Nairobi, Kenya.] 

The European Commission estimated estimates that there is a delivery gap between 100,000 t and 450,000 t per annum.[footnoteRef:9] Notwithstanding this, cChallenges exist to achieving a full understanding of the attribution contribution of shipping to the global marine litter pollution since. The the baselines and acceptable thresholds to for the establishment of the exact pollution load from ships and acceptable threshold is are very difficult to establishdetermine. Due to the expansive extent of nature of shipping, monitoring the environment for infringements of regulatory obligations or accidental pollution is burdensome. In particular, capacity and resource-related challenges prevail with regard to, amongst others, monitoring the marine environment for relatively small particles also against the background of already existing pollution loads.	Comment by Julie de Rouville: For Europe alone or in the world? [9:  European Commission, “Commission Staff Working Document, Impact Assessment Accompanying the document, “Proposal for a Directive of the European Parliament and of the Council on port reception facilities for the delivery of waste from ships, repealing Directive 2000/59/EC and amending Directive 2009/16/EC and Directive 2010/65/EU {COM(2018) 33 final}, Strasbourg 16 January 2018 p.45.  https://eur-lex.europa.eu/resource.html?uri=cellar:727908e7-fac7-11e7-b8f5-01aa75ed71a1.0001.02/DOC_1&format=PDF. ] 

2. Marine litter: not an emerging issue
Whereas the issue of marine litter is occasionally referred to as if it were an emerging issue, this cannot be said for the shipping sector. Indeed, There is a common understanding that marine litter can still be attributed toarises from the shipping industry, despite a long history of regulation of this specific litter source. In the 1970s, the London Convention[footnoteRef:10] and MARPOL were both developed and entered into force  to both of which directly regulated plastics input into the marine environment. The Stockholm Declaration of 1972[footnoteRef:11] and the Rio Declaration of 1992[footnoteRef:12] also drew attention to the pollution of the marine environment. In particular, the developed measures developed in the 1990s demonstrated an a high elevated level of awareness among in the global community with the adoption and at least partial entry into force of , in that the Global Programme of Action on Land-Based Activities, the London Protocol[footnoteRef:13] and various regional seas agreements were adopted (and partially entered into force). All of these have a direct relationship on to the regulation of marine plastics. The adoption of the marine litter sections in of Rio+1 and, the United Environment Assembly Resolutions (UNEA)[footnoteRef:14] by the global community as well as different Actions Plans on Marine Litter in different regional seas after 2013[footnoteRef:15] can be seen as representinga significant momentum on this topic. Also, the adoption and implementation of the a G7 and G20 Action Plans on Marine Litter and subsequent activities to further implement these, indicate that this topic transcends only environmental spheres. Centrally, tThe adoption of Agenda 2030[footnoteRef:16] and the Sustainable Development Goal (SDG) 14.1. stand are symbolic for of global efforts to take actions on this topic. SDG 14.1 states aims that to “by 2025, prevent and significantly reduce marine pollution of all kinds, particularly from land-based activities, including marine debris and nutrient pollution”.[footnoteRef:17] [10:  Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London Convention) of 29 December 1973, in force 2 October 1983 as amended by the 1978 Protocol, of 1 June 1978; 1340 UNTS 61. ]  [11:  UN, UN Doc.A/Conf.48/14/Rev,1 (1973), Declaration of the United Nations Conference on the Human Environment of 16 June 1972 (Stockholm Declaration); 11 ILM 1416 (1972). ]  [12:  UN, Rio Declaration on Environment and Development of 13 June 1992, 31 ILM 876 (1992). ]  [13:  Protocol to the 1972 Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (London Protocol) of 7 November 1996, in force 24 March 2006; 36 ILM 1 (1997). ]  [14:  See only the most recent resolution also addressing plastic in: UNEA, Resolutions and decisions adopted by the Committee of the Whole of the United Nations Environment Assembly at its fourth session on 11-15 March 2019. Ministerial Declaration, Resolutions and Decisions for UNEA 4, 2019. ]  [15:  UN Environment Grid Arendal, Regional Action Plans on Marine Litter (2016) http://www.grida.no/resources/6928. ]  [16:  UN, UN General Assembly Resolution A/RES/70/1 on Transforming our World: 2030 Agenda for Sustainable Development, 21 October 2015. ]  [17:  Ibid. ] 

However, as nowadays ship waste still continues to be a source of marine litter,[footnoteRef:18] it is evident that the system in place does not entirely serve its objective of preventing pollution of the marine environment by marine litter. Therefore, it may be suggested, that a further analysis of the fundamental themes relating to the regulatory approach and its implementation and enforcement deserves a closer analysisshould be undertaken.  [18:  GESAMP, Sources, fate and effects of microplastics in the marine environment: part two of a global assessment, 2016, (Kershaw, P.J. and Rochman, C.M. (eds.), IMO/FAO/UNESCO_IOC/UNIDO/WMO/IAEA/UN/UNEP/UNDP Joint Group of Experts on the Science Aspects of Marine Environmental Protection). Rep. Stud. GESAMP No.93, p.24 et seq. ] 

III. Establishing relatively high protection standards de lege lata 
Any analysis on of the interface between shipping and marine environmental protection needs to consider briefly the framework regime established by the UNCLOS. Whereas this topic should not stand central in this analysis and has been subject to extensive legal research,[footnoteRef:19] and is not central to this analysis, it is opted to provide a brief overview on the prescriptive and enforcement jurisdiction on of this topic is provided. A starting point is the The UNCLOS definition of pollution as stipulated by UNCLOS as is: 	Comment by Julie de Rouville: Generally quotes longer than three lines are pulled out of the text. [19:  See for an early account on research on this topic: Bodansky, D, Protecting the Marine Environment from Vessel-Source Pollution: UNCLOS III and Beyond, Ecology Law Quarterly, 1991, Volume 18 Issue 4, https://doi.org/10.15779/Z38SG08. ] 

the “The introduction by man, directly or indirectly, of substances or energy into the marine environment [….] which results or is likely to result in such deleterious effects as harm to the living resources and marine life, hazards to human health, hindrance to marine activities, including fishing and other legitimate uses of the sea, impairment of quality for use of sea water and reduction of amenities.[footnoteRef:20]” (Art. 1 (4) UNCLOS). 	Comment by Julie de Rouville: The rule is after three lines to separate out.  [20:   UNCLOS Art. 1 (4) ] 

According to the this definition of pollution, marine litter thus clearly falls under the scope of UNCLOS. With regard to developing substantive laws relating to vessel-based pollution, UNCLOS Art. 211 UNCLOS promulgates relatively detailed obligations. When coastal States states develop national measures with the objective of preventing, reducing and controlling marine environmental pollution from vessels in their Exclusive Economic Zones (EEZ), by way offor example, they need to adhere to minimum “generally accepted standards established through the competent international organisation.” [….].”[footnoteRef:21] With regard to enforcement of vessel-based pollution, UNCLOS has developed specific rules “seeking to allocate jurisdiction over vessels traversing the sea”.[footnoteRef:22] The enforcement structure of UNCLOS is primarily based on the premise that the flag State under which whose jurisdiction the vessels fly are registered are is primarily responsible to for ensuringe compliance.[footnoteRef:23]	Comment by Julie de Rouville: I am not sure that I would quote anyone other than UNCLOS on what UNCLOS is doing. This is also very general and would not have to be cited unless there is something particularly important about this book.	Comment by Julie de Rouville: You can also say ”the flag state gives the vessel the right to fly its flag”  [21:  UNCLOS Art. 211(2). See also UNCLOS Art. 21(f) in regard to laws and regulations of a coastal State to protect its marine environment regarding innocent passage. ]  [22:  Tan, A. K-J. Vessel-Source marine pollution, Cambridge University Press, Cambridge, 2006, p. 23. ]  [23:  Frank, V. The European Community and marine environmental protection in the international law of the sea, 2007, p. 26. ] 

It is undisputed that within the meaning ofAs defined in UNCLOS Art. 211 UNCLOS, the International Maritime Organisation (IMO) that developed MARPOL is the only and undisputed only body that may take measures on shipping.[footnoteRef:24] Generally, MARPOL promulgates the obligation to “[….] to prevent the pollution of the marine environment by the discharge of harmful substances or effluents containing such substances in contravention of the Convention.”[footnoteRef:25]. Discharge is “any release however caused from a ship and includes any escape, disposal, spilling, leaking, pumping, emitting and emptying.”[footnoteRef:26] and accidental Accidental pollution is also covered  is also coveredand is defined as “an event involving actual or probable discharge into the sea of a harmful substance or effluents containing such a substance”.[footnoteRef:27] The specific Annex ofMARPOL Annex V  MARPOL that relates to garbage from ships is Annex V. MARPOL Annex V and forms an integral part of MARPOL[footnoteRef:28], however though it is an optional annex to of which States may opt not to be bound toout.[footnoteRef:29] The regulatory technique and protection standards of MARPOL Annex V is are based on four pillars:. These are the (1) discharge standards of garbage from ships, ; the reception facilities for ship waste in ports, ; operational obligations; and Port State Control. The pollution protection regime is not limited to the waste itself, but includes the sea area in which the activity took placerather an additional factor is the sea area in which the activity took place. MARPOL Annex V establishes a general discharge prohibition that varies however with regard to the discharge location. Regulation 6 MARPOL Annex V, regulation 6  in conjunction with regulation 1 (14) MARPOL Annex V prescribes special discharge requirements for “Special Areas” and areas outside of thesethese. The area-based management approach[footnoteRef:30] of MARPOL Annex V is linked to two requirements that must be fulfilled: (1) more restrictive discharge standards and (2) adequate port reception facilities along the coast of the sea area that are adequately designed to receive the specific types of garbage.[footnoteRef:31] The existence of port reception facilities in all ports must be notified announced by MARPOL Contracting Parties along the bordering coast so that the Special Area will take effect.[footnoteRef:32]	Comment by Julie de Rouville: “Accidental pollution” is an ”incident” in the version I read "Incident" means an event involving the actual or probable discharge into the sea of a harmful substance, or effluents containing such a substance. 	Comment by Julie de Rouville: Do you want to add numbers to this list or delete the 1? Also, lists with short phrases should use semi-colons.	Comment by Julie de Rouville: Not sure if you define it in this article or mention it there, but better to note the relation of the footnote to the approach in question.	Comment by Julie de Rouville: Is this regulation in Annex V? 	Comment by Julie de Rouville: ”notify” always needs an object. I notify the authorities but I can ”announce” without an object. 	Comment by Julie de Rouville: Within MARPOL texts they do not capitalize ”regulation” [24:  See for example, Bartenstein, UNCLOS Art. 211, in: Proelss (Hrsg.), United Nations Convention on the Law of the Sea: A Commentary, 2017, p.1419. ]  [25:  MARPOL Art.1. ]  [26:  MARPOL Art. 2(3)(a). ]  [27:  MARPOL Art. 2 (6). ]  [28:  MARPOL Art. 1. ]  [29:  MARPOL Art. 14 (1) . Annexes III and IV are also optional annexes. ]  [30:  See Stöfen-O’Brien, The International and European Legal Regime Regulating Marine Litter in the EU, 2015, p. 128 for a description.]  [31:  MARPOL Annex V regulation 5(4)(a and b) in conjunction with MARPOL Annex V regulation 7(1). ]  [32: MARPOL Annex V regulation 5(4)(b). ] 

Notwithstanding this specific regional protection regime, tThe protection standard of MARPOL Annex V can be considered as to be both comprehensive and adequate as the disposal of all garbage is generally prohibited.[footnoteRef:33] Garbage is defined as “all kinds of food wastes, domestic wastes and operational wastes, all plastics, cargo residues, cooking oil, fishing gear, and animal carcasses generated during the normal operation of the ship and liable to be disposed of continuously or periodically except those substances which are defined or listed in other Annexes to the present Convention.”[footnoteRef:34] In particular, the newly introduced definitions of food waste, domestic waste, cargo residues, fishing gear and in particular plastics after the 2011 revision, indicate that the Member States have recognised the importance of these sources as contributing to marine litter.[footnoteRef:35] Outside of Special Areas ships Ships may only discharge outside of Special Areas, “where practicable” cargo residues, food waste, cleaning agents and carcasses of animals, while the ship is en route and abides to minimum standards.  [33:  MARPOL Annex V regulation 3(1)(a). ]  [34:  MARPOL Annex V regulation 1(9). ]  [35:  See the Report of the Correspondence Group for the Review of MARPOL Annex V, in which the issue of marine litter was also raised: IMO, MEPC 59/6/3, Interpretations of and amendments to MARPOL and related Instruments, 02.04.2009, p. 6 et seq. ] 

The operational requirements under of MARPOL Annex V relate to obligations taken on board of ships and includes the provision that ships of a certain size must display placards that advise of the pertinent discharge obligations. Also, every ship bigger thanof  100 gross tonnages or able certified to carry more than 15 persons on board, are obliged to carry a Garbage garbage Management management Planplan. The Garbage garbage Management management Plan plan shall “provide written procedures for minimizing, collecting, storing, processing and disposing of garbage including the use of the equipment on board.”[footnoteRef:36] Additionally, every ship bigger larger than 400 gross tonnages shall have a Garbage Record Book.[footnoteRef:37] In this,registering information about discharges of all kinds need to be registered. With regard to accidental Accidental loss or discharge of fishing gear shall be reported to the flag ship State and, even in caseif this loss is located in waters under jurisdiction of a coastal State, this must also be reported to this State.[footnoteRef:38] The third element are is port reception facilities (PRF) that serve an important role in the the compliance with discharge requirements. The fundamental notion is that making adequate PRF available adequate port reception facilities serves as an antagonist to facilitate the meeting of the discharge requirements as they are the connector link between onboard generated ship waste and its land- side disposal. However, the disposition of adequate port reception facilities have not been consistently and comprehensively pursued due to the concerns of ports and States that the incidental costs of these facilities may impact their price competitiveness of their ports.[footnoteRef:39] Whereas there has been a strong focus on ship-based obligations, corresponding obligations on port waste management in ports is provided in an additional legally non-binding guidance document.[footnoteRef:40] Admittedly, the provisions are detailed and could provide concrete guidelines, however States are not obliged,  in contrary to the ship-based obligations, to implement these guidelines, while ship-based obligations are mandatory. Dealing with waste management in ports is a complex undertaking, due to the many actors and stakeholders involved[footnoteRef:41]  and therefore any specific guidance that is agreed upon by all stakeholders provides legal and planning certainty. Arguably, the recent developments in the European Union[footnoteRef:42],  have increased the role of ports in land-based waste management regulations. 	Comment by Julie de Rouville: This is capitalized as it is a title of a document, while the garbage management plan is more abstract and is not capitalized.	Comment by Julie de Rouville: Useful to say “price” competitiveness and not just competitiveness as it appears to be specific to  cost [36:  MARPOL Annex V regulation 19(2). ]  [37:  MARPOL Annex V regulation 3. ]  [38:  MARPOL Annex V regulation 20(6). However, very little information is available with regard to reporting practices, as the requirement is left to the appreciation of the administration and reporting to IMO is not required under MARPOL Annex V (see section 2.2 of the 2017 Guideline for the implementation of MARPOL Annex V resolution MEPC.295(71).]  [39:  Tan, A. K.-J., op. cit. p. 225 et seq. During the deliberation of the revised MARPOL Annex V, the States agreed that the provision of adequate PRF “is a function of the broader issue of waste management capacity [...]for which the other UN bodies offer experiences and programmes”, IMO, MEPC 59/6/3, Interpretations of and amendments to MARPOL and related Instruments, Report of the Correspondence Group for Review of MARPOL Annex V, 2 April 2009, p.10. ]  [40:  IMO, Resolution MEPC.83 (44), Guidelines for ensuring the adequacy of port waste reception facilities, 13.04.2000 as contained in Annex 2 of the Report of the MEPC on its Forty-Fourth Session, MEPC 44/20, 12.04.2000; IMO, Manual on port reception facilities; IMO, MEPC.1/Circ.67, guide to Good Practice for port Reception Facility Providers and users, 20.07.2009. ]  [41:  Zuin, S, Belac, E and Marzi, B., Life cycle assessment of ship-generated waste management of Luka Koper, Waste Management,Vol 29 (12), December 2009, 3036-3046, p.3037.]  [42:  Directive on Port Reception Facilities for the delivery of ships, amending Directive 2010/65/EU and repealing Directive 2000/59/EC (2019/883/EU), OJ L 151, 7.6.2019, p. 116-142, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2019.151.01.0116.01.ENG. ] 

1. Challenges with regard to enforcement of obligations 
The last pillar of MARPOL Annex V is concerned with enforcement through Port State Control (PSC). The focus on PSC could be considered as a central factor in increasing protection standards.[footnoteRef:43] Rayfuse argues that the necessity to develop a PSC regime, is the consequence of weak implementation and enforcement standards of by flag States[footnoteRef:44] and “to eliminate so-called port shopping, to enhance the efficiency of port states’ inspections by means of harmonization between port states and sharing of information.”[footnoteRef:45] Accordingly, a ship that lies in a port or offshore terminal of another member states may be inspected “concerning operational requirements under the Annex, where there are clear grounds for believing that the master or crew are not familiar with essential shipboard procedures relating to the prevention of pollution by garbage.”[footnoteRef:46] Whereas procedures for PSC are regulated at large in MARPOL and prefixed stated in Art.5 MARPOL Art.5,[footnoteRef:47] inspection elements for MARPOL Annex V are include the awareness of the ship personnel regarding the Guidelines for the implementation of MARPOL Annex V covering reduction of potential garbage, garbage handling and storage procedures.[footnoteRef:48] The focus on PSC as a means of enforcement with regard to garbage obligations should stand central also with regard to the difficulties in detecting and tracing discharge violations from specific ships on their voyage. Even though a violation, unless extremely significant, would be detected in during in -situ monitoring exercises, such as during flights, it would be difficult to provide evidence against the backgrounddue to pre-existing pollution pre-existing in the ocean. 	Comment by Julie de Rouville: For the page numbers, either use the whole range of numbers to say where the article is or cite one page number for the reference in question, not both.	Comment by Julie de Rouville: of?	Comment by Julie de Rouville: This is how they cite it:
Ho-Sam Bang & Duck-Jong Jang (2012) Recent Developments in Regional Memorandums of Understanding on Port State Control, Ocean Development & International Law, 43:2, 170-187,DOI: 10.1080/00908320.2012.672293

See: https://www.tandfonline.com/doi/abs/10.1080/00908320.2012.672293?journalCode=uodl20	Comment by Julie de Rouville: Which Annex? 	Comment by Julie de Rouville: Either it is Article 5 or it is regulation 9, but not both no? [43:  Port State Control does not coincide with the enforcement jurisdiction of Art. 218 UNCLOS: Di Schiano, Port State Control as an Instrument to Ensure Compliance with International Marine Environmental Obligations, in Kirchner, International Marine Environmental Law 2003, 137-156, p.147. ]  [44:  Rayfuse, R.G., Non-flag state enforcement in high seas fisheries, Martinus Nijhoff, 2004, p.67. ]  [45:  Bang H.S, Jang, D.-J. “Recent Developments in Regional Memorandums of Understanding on Port State Control”, Ocean Development & International Law, vol. 43 (2), 2012, pp. 170-171. ]  [46:  MARPOL regulation 9. ]  [47:  MARPOL regulation 9 (3). ]  [48:  Procedures for Port State Control, Appendix 7, 18.3.1. ] 

On a regional level, several Memoranda of Understanding (MoU) on Port State Control have been established.[footnoteRef:49] By way of example, the The Paris MoU establishes that under its provisions each port State subject to the Paris MoU establishes must have an effective control system to control monitor obligations from international agreements.[footnoteRef:50] Elements discussed in MARPOL Annex V aspects are also covered under the Paris MoU, this implyingies that all operational and procedural aspects under MARPOL Annex V need to be addressed. In 2018, a total of 762 deficiencies regarding MARPOL Annex V were detected. This amounts to 1.9% of overall deficiencies.[footnoteRef:51] Whereas the numbers of detected deficiencies of MARPOL Annex V have increased,[footnoteRef:52] limits to effective PSC exist. These relate, for example, to different mandates and chains of information between PSC inspectors, waterways police and port authorities. Also, the level of fines Fines imposed in case of deficiencies should be used as a deterrent.[footnoteRef:53] However, it is known that with regard to fines for Annex V violations are known to be, the level of fines has been quite low. For example, By way of example, tthe German Hydrographic Agency (BSH) identified in 2015 580 deficiencies in 2015 and finedfor a total sum of just €18,248 in fines. This amounts to €31 per deficiencyies.[footnoteRef:54] Arguably, this sum these fines are does at a level that is insufficient not to allow foract as a deterrent factor.[footnoteRef:55]  [49:  IMO, Port State Control, http://www.imo.org/en/OurWork/MSAS/Pages/PortStateControl.aspx. See for an overview on the development of Port State Control: Keselj, Ocean Development & International Law 30 (1999) 127; Bang Jang, Ocean Development & International Law 43 (2012), pp. 170-171. ]  [50:  See: https://www.parismou.org/. The organization consists of 27 participating maritime administrations and covers the waters of the European coastal States and the North Atlantic basin from North America to the European continent. The current member States of the Paris MoU are: Belgium, Bulgaria, Canada, Croatia, Cyprus, Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Latvia, Lithuania, Malta, the Netherlands, Norway, Poland, Portugal, Romania, the Russian Federation, Slovenia, Spain, Sweden and the United Kingdom. The mission is to eliminate the operation of sub-standard ships through a harmonized system of PSC. Basic principle is that the prime responsibility for compliance with the requirements laid down in the international maritime conventions lies with the shipowner/operator. See for a further elements of the Paris MoU on PSC: Güner-Özbek, “Paris Memorandum of Understanding: an Example of International Co-operation and its Perspectives”, in: Ehlers, P. Lagoni R. (eds.), International Maritime Organisations and their contributions towards a sustainable marine developments (2006) 105-134. ]  [51:  Paris MoU, 2018 Paris MoU Annual report ”Consistence Compliance”, 2017, https://www.parismou.org/2018-paris-mou-annual-report-consistent-compliance. ]  [52:  Ibid. ]  [53:     OSPAR Commission, Marine Litter in the North-East Atlantic Region, 2009, p .79,  https://qsr2010.ospar.org/media/assessments/p00386_Marine_Litter_in_the_North-East_Atlantic_with_addendum.pdf]  [54:  Bundesamt für Seeschifffahrt und Hydropgraphie, Statistik der Ordnungswidrigkeiten nach der See-Umweltverhaltensverordnung i.V.m. dem MARPOL-Übereinkommen 2013-2015, 2015, https://www.bsh.de/DE/THEMEN/Schifffahrt/Umwelt_und_Schifffahrt/MARPOL/_Anlagen/Downloads/Statistik_2013_2015.pdf?__blob=publicationFile&v=2. ]  [55:  For an overview on challenges with regard to enforcement and possible solutions, see: Rakestraw, A., “Open Oceans and Marine Debris: Solutions for the Ineffective Enforcement of MARPOL Annex V”, Hastings International & Comparative law Review, 2012, p.383-409. ] 

2. Enforcement through incentives – a A regional approach 
[bookmark: bbib7]As has been evident, eEnforcing the relatively high protection standards established by MARPOL Annex V has not resulted in a reduction of marine litter from shipping. It is argued that tThis, we argue, is due to the challenges with regard to ensuring compliance as well as economic factors of the costly landside disposal of ship-generated waste in ports. In the framework of the Convention on the Protection of the Marine Environment of the Baltic Sea Area (Helsinki Convention, HC[footnoteRef:56]), the Contracting Parties have developed a unique and pioneering system to incentivize the landing of ship-waste through regulatory work on port reception facilities. The Helsinki Commission (HELCOM) started promoting the development of port reception facilities in the 1980s and recommended in 1998 a “no-special-fee” (NSF) -system (NSF) for ports around the Baltic Sea.[footnoteRef:57] The work on this is framed by the mandatory delivery of waste to ports, which is established through HC Annex IV HC and is only exempted for in certain specific circumstances.[footnoteRef:58] In this way, the missing mandatory delivery obligation that is missing from of MARPOL is substantiated created on a regional level. This is permissible, as MARPOL establishes minimum standards for non-CDM -matters.[footnoteRef:59] The NSF system establishes an (indirect) “charging system where the cost of reception, handling and disposal of ship-generated wastes, originating from the normal operation of the ship [….], is included in the harbour fee or otherwise charged to the ship irrespective of whether wastes are delivered or not.”[footnoteRef:60] Since its introduction, albeit in a non-legally binding manner, this cost- recovery system has marked a substantive change, which cumulated in the recently adopted revised Port Reception Directive (2019/883/EU) in the European Union. In this particular context, efforts have been made to further substantiate and make legally-binding waste management principles in ports.[footnoteRef:61] The revised Port Reception Facility Directive uses the NSF system for Annex V and also aims to link its approach closely to the circular economy principles. 	Comment by Julie de Rouville: Don’t forget the fix for the footnote [56:  Helsinki Convention, 9 April 1992, in force 17 January 2000; 33 ILM 1549 (1992).]  [57:  HELCOM Recommendation 28E/10 on the Application of the no-special-fee system to ship-generated wastes and marine litter caught in fishing nets in the Baltic Sea Area, 15 November 2007; HELCOM Recommendation 21/2 on Amendments to Annex IV “Prevention of Pollution from Ships” of the Helsinki Convention, 20 March 20000 and HELCOM Recommendation 22/3 on Unified Interpretations to ensure a harmonised and effective implementation of the strategy for port reception facilities for ship-generated wastes and associated issues, 21 March 2001. For a comprehensive overview on the development of the port reception regime in the Baltic Sea region see: Stöfen-O’Brien, see fn.x, p.181. ]  [58:  The mandatory discharge is exempted for “special arrangements” that relate to passenger ferries engaged in short voyages as well as minor amounts of wastes regulation 6 (c ) (1 and 3) Annex IV HC. ]  [59:  BMT Group, Study on the Economic, Legal, Environmental and Practical Implications of a European Union System to reduce ship’s emissions of SO2 and Nox, 20000, A4.159. ]  [60:  Recommendation 28E/10, Part 1 (1). ]  [61:  See also: Engström, V, Complexities of the Baltic Sea regulatory framework, Marine Policy, 98 2018,191-200, p.193. ] 

Implementing this approach has also been met however also with criticism, however. Ports argue that implementing an NSF system for Annex V waste puts an undue burden on them, due to the necessary cost- recovery system. Consequently, the HELCOM regime envisages a ceiling on the amount of waste to be delivered under the NSF system. The HELCOM system regime also envisages the possibility to scale port fees based on the environmental management system on board a vessel. Accordingly, should a vessel dispose have of a waste- management system on board and therefore can be considered as a “green vessel”, a reduction of port fees can could then be applied. 
However, only a very limited number of ports apply have this possibilityoption. One of the challenges in this regard apply with regard tois to determine how such a waste management system should look like. With regard to the its transboundary nature, it should be of the highest priority to establish a level -playing -field with regard to the elements of what constitutes a green ship so as to create planning certainty for both ports and ship-owners. Due to an absence of MARPOL Annex V- related green ships criteria, it is suggested that work on these aspects should be commenced. By way of example, the German Eco-Label “Blue Angel” issued by the German Environment Agency also includes aspects details on reducing the separation of waste[footnoteRef:62] and as well as waste avoidance[footnoteRef:63], which  could be seen as a first starting point. [62:  German Environment Agency, Environmentally Friendly Ship Operation DE-UZ 110 Basic Award Criteria Edition, 2015, https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20110-201503-en%20Criteria.pdf]  [63:  German Environment Agency, Eco-Friendly Ship Design DE-UZ 141 Basic Award Criteria Edition, 2015, https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20141-201304-en%20Criteria.pdf. ] 

3. Many efforts, little change? 
Whereas marine litter has been increasingly at the centre of attention in the last couple of years by a diverse set of stakeholders on the national, regional and global levels, it is argued that some argue that the amount of (policy) initiatives developed and focused on the topic may in fact hinder the implementation of effective actions. By way of example, effective actions in this regard would be tosuch as significantly reduce reducing the input of plastics entering the marine environment. As has been outlined above, achieving these objectives can only be attained possible when different sources are addressed in an integrated manner, while also ensuring harmonised monitoring activities well as actions incorporating the societal dimension of the problem. These integrated approaches have been adopted both in certain regional seas as well as by the Group of Seven (G7) as well asand  Group of Twenty (G20) countries.  	Comment by Julie de Rouville: Better to say which years if you can be more precise. A ”couple of years” is two years. ”A few years” can be up to five or six or so. Or you can say ”recently” which is more vague. Was there a particular event that caused this?
By way of example, Regional Action Plans on Marine Litter have been adopted after 2013 in, among others, the Baltic Sea, the North-East Atlantic, and in in the Baltic, Caribbean and the Mediterranean Seaseas.[footnoteRef:64] after 2013. All of the action plans are modelled based on after the same model that includes. This envisages four themes: (1). Actions actions to address land-based sources;, (2). actions to address sea-based sources;, (3). actions regarding education and awareness; and (4). clean-up activities.  With regard to ship-waste sources of marine litter, the actions of the North-East Atlantic[footnoteRef:65] and Baltic Sea[footnoteRef:66] Action Plans on Marine Litter addressed several of the key aspects outlined as weaknesses in the regime. This refers to a harmoniszed PRF-systems, the enforcement of international obligations, best practices aimed at the fishing industry and aquaculture as well as fines for littering at sea. 	Comment by Julie de Rouville: What regime? [64:  UN Environment GRID Arendal, Regional Action Plans on Marine Litter, 2016, http://www.grida.no/resources/6928. ]  [65:  OSPAR, Regional Action Plan for the Prevention and Management of Marine Litter in the North-East Atlantic, OSPAR Agreement 2014-1, 2014.]  [66:  HELCOM Recommendation 36/1 on a Regional Action Plan on Marine Litter (RAP ML), 4 March 2015. ] 

In addition, the G20 Action Plan on Marine Litter, adopted in 2017 during the G20 -Summit in Hamburg, Germany, also envisages actions on shipping as a source of marine litter. Amongst a comprehensive catalogue, tThe G20 -States are encouraged to address pollution from sea-based sources, including key waste items from the fishing and aquaculture industry as well as from the shipping sector.[footnoteRef:67] The G7 Summit which took place in Schloss Elmau, Germany in 2015, adopted the G7 Action Plan to Combat Marine Litter.[footnoteRef:68] The priority actions to address sea-based sources of marine litter include efforts to maximize the amount of waste delivered to port reception facilities and disposed of properly in accordance MARPOL Annex V.[footnoteRef:69] Also, it is encouraged to identifying the options to address key waste items from the fishing industry and aquaculture which could contribute to marine litter and to implementing, where appropriate, pilot projects are both encouraged.  [67:  G20 Summit, G20 Action Plan on Marine Litter, 2017, 
https://www.g20germany.de/Content/DE/_Anlagen/G7_G20/2017-g20-marine-litter-en_nn=2186554.html. ]  [68:  G7 Summit, Think Ahead. Act Together. Annex to the Leader’s Declaration G7 Summit, 7-8 June 2015, accessed 25 July 2019, 
https://www.bundesregierung.de/resource/blob/998440/436694/1c62140146c696224b5dbb0ab9c3e3ed/2015-06-08-g7-abschluss-annex-eng-en-data.pdf?download=1]  [69:  Ibid.] 

These short remarks on integrated approaches provide only a small glimpse into the plethora of actions that have been taken by in different fora. Strikingly, the majority of actions are evolveing around the same issues and are addressed in a broad, and vague manner and within non-committal binding wordingagreements. On the one hand, one can argue that, this is to be welcomed as the increased attention might lead to change and increases greater knowledge and regulatory initiatives. Whereas While this might hold true for certain regions, on a global scale, it is argued that the amount of regulatory initiatives might also be seen as paralyze reducing the effectiveness of the system. It is argued that the The steps that have been taken so far, this hasmay have prevented any large-scale and systemic answers to the problem to be provided.[footnoteRef:70] However, these actions developed so far have enabled a certain network function among and between sectors and industries involved.  [70:  Stafford, R and Jones, P., Viewpoint-Ocean plastic pollution: A convenient but distracting truth, Marine Policy, 2019, Vol.103, p.191. ] 

IV. Outlook 
The production of plastic is predicted to double within the next 20 years and quadrupling quadruple by 2050.[footnoteRef:71] . Should business as usual continue and no systematic solutions to the leakages into the (marine) environment be found, it is estimated that by 2050, there will be more plastic than fish by weight in the oceans.[footnoteRef:72] Whereas arguably, other actors than the shipping and port community have to play an important partrole on this issue, the IMO’s role is of the IMO remains essentialkey with regard to shipping.  [71:  World Economic Forum, The New Plastic Economy: Rethinking the Future of plastics, 2016, http://www3.weforum.org/docs/WEF_The_New_Plastics_Economy.pdf. ]  [72:  Ibid, p.7. ] 

In October 2018, the IMO’´s Marine Environment Protection Committee (MEPC) adopted an Action Plan to address marine litter under its remit. The underlying rationale is the increasing concern about the pollution of the marine environment by vessels and as well as the need to meet international objectives, such as those outlined in SDG 14.1. The Action Plan therefore acts as a mechanism to identify specific outcomes and actions to reduce the inputs of marine litter from shipping. The IMO Action Plan to address marine plastic litter from ships on shipping addresses the issue in a comprehensive manner the issue of marine litter from shipping. This is done mainly by addressing filling the many knowledge gaps that are still associated with this topic. In that, the The action plan also includes discusses those aspects of fishing and dumping as that are contributing factors to marine litter. 
The IMO action Action plan Plan envisages has seven elementselements. First, it targets the reduction of marine plastic litter generated from, and retrieved by, fishing vessels. Actions include to considering gear the marking of gear and encouraging States to collect information on lost or discarded fishing gear. Second, the reduction of shipping'’s contribution to marine plastic litter is envisaged through measures. Measures envisaged here include including the review of the application of informative placards and, garbage management plans and considers the establishment of compulsory measures to declare the loss of containers and identify to quantify the number of losses. Third, the improvement of the effectiveness of port reception facilities and treatment should be considered in reducing marine litter through. Measures measures include tosuch as consider separate garbage collection for plastic waste from ships, including fishing gear, to facilitate reuse or recycling and encouraginge Member States to encourage develop the implementation of costs frameworks associated with PRF. Also, the challenges faced by Small Island Developing States and on remote locations should also be considered and further included. Fourth, the action Action plan Plan proposes measures to enhance public awareness, as well as further education and seafarer training. Here, measures are envisaged that include marine litter educational aspects in training for fishing personnel, for example and amending the IMO model course on environmental awareness accordingly. Fifthly, the significant knowledge gaps regarding the contribution of ships to marine litter are to be addressed. This covers extending reporting requirements under MARPOL Annex V to include reporting data on discharges and to conduct scientific research on this topic. NextSixth, the Action Plan aims to improve understanding of the regulatory framework associated with marine plastic from ships that should be done through a gaps analysis. Due to the international and transboundary dimension of the topic, strengthened international cooperation with a broad range of stakeholders, including other UN bodies and agencies is envisaged. Lastly, targeted technical cooperation and capacity -building is to be developed by addressing specific implementation issues and to considering the establishment of externally funded major projects under IMO. 
The IMO Action Plan to address marine litter can be understood as an important step towards addressing this the important sources of vessels worldwide. Whereas it has to be welcomed thatthe inclusion of  technical aspects and capacity -development are includedto be lauded, the envisaged measures are vaguely formulated, leaving a lot ofconsiderable room for State discretion of States. Given the overwhelming evidence, it would have been preferable for, if more ambitious and concrete measures and objectives could to have been formulated.  This perhaps throughrelates in particular to explicitly outlining e certain cost- recovery systems that work as incentives or to developing concrete reduction objectives for the shipping community. 
Beyond the sphere of IMO, efforts to address the regulatory framework of for plastics and their role of in the global value chain, including shipping, needs to be further addressed and systematically addressed. However, significant knowledge gaps about the role of shipping in the global value chain existcontinue. 

V. Conclusion 
As has been outlined above, shipping is on a global level not a the major source of marine litter globally. Notwithstanding this,However, there are several knowledge gaps with regard to the concrete exact amounts of marine litter caused by shipping, including the contribution of lost fishing gear. Significant knowledge gaps also exist with regard to their the (socio-economic) impacts of this litter. 
Whereas marine- litter- related measures have been adopted and were developed very early on, adopted by IMO and have continuously been continuously amended and revised to develop increasingly higher protection standards, a further substantiation is necessary . This relatesd, among others, to further define defining the elements of adequacy of PRF or and cost- recovery systems. It has become clear, that whereas Whereas the legislative standards with regards to ship-based pollution are high, it has become clear that  enforcement of these is limited, contributing to the pollution load by shipping. In particular, detecting violations for vessels en route is very difficult, therefore and assumingassumes an important role for port States in the enforcement. Yet it is argued that iIncentivess for the landing of litter through the development of adequate cost-recovery systems, it is argued, needs to be established worldwide. 
Overall, research, not necessarily limited to the legal domain, must stand be central to addressing the many knowledge gaps and to developing solutions to addresses the weaknesses of the current regulatory regime. States must develop systematic responses to change the production and consumption patterns. Overall, the active willingness to overcome fragmentation from all sectors must stand central in moving forward. 
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