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Marine litter, a critical global challenge, has gained prominence in international discourse, particularly during the United Nations Decade of Ocean Science for Sustainable Development. While extensive scientific literature on the distribution, origin, and ecological impacts of marine litter, research focusing on its socioeconomic impacts, especially on artisanal fishing communities, is markedly sparse. This study aims to address the gap in the impact of marine litter on small scale fishery through a systematic analysis of global research trends, patterns, and impacts of marine litter on fishing activities. Utilizing databases such as Scopus, SciELO, and repositories of theses and dissertations, the study analyzed scientific publications from 2011 to 2021, with keywords including “small-scale fishery,” “artisanal fishery,” “fisheries,” and “marine litter.” The analysis identified 14 articles that specifically address the impact of marine litter on the small-scale fisheries. These findings highlight a critical research gap: while the literature often portrays fishermen as sources of marine litter, notably through fishing gear, it seldom focuses on them as victims impacted by these environmental challenges. The study reveals the necessity for a more balanced research approach that integrates both environmental and social dimensions of marine litter, particularly in underrepresented regions. The increasing global focus on marine litter in recent academic research indicates a promising trajectory toward addressing these challenges comprehensively. This article underscores the urgency of broadening the scope of marine litter research to include the socioeconomic impacts on coastal communities, particularly artisanal fishermen. Such an approach is essential for developing effective, holistic solutions that address the intricate challenges posed by marine litter, balancing environmental protection with the livelihoods of coastal communities.
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1 Introduction

Marine litter is a worldwide problem and is currently observed throughout the ocean, from the most remote areas, within the biota, sea ice, the surface, and even the deep ocean (Barnes et al., 2009; Ryan, 2015; Law, 2017; Waller et al., 2017). However, the coastal areas, which are constantly expanding due to urbanization, bear the greatest impacts due to their proximity to different waste sources (Hartley et al., 2018).

The negative impacts of marine litter in the ocean span various sectors and scales, reducing the provision of ecosystem services (Newman et al., 2015), affecting the economy (Mouat et al., 2010), human health and wellbeing (Wyles et al., 2016), and causing biodiversity loss (Bergmann et al., 2015). The damages caused by marine litter are numerous and range from entanglement and ingestion affecting biodiversity (Gall and Thompson, 2015; Tekman et al., 2017); decline in tourism due to coastal and beach litter (McIlgorm et al., 2011; Keswani et al., 2016); destruction of deep-sea corals (Kühn et al., 2015); spread of invasive species (Kiessling et al., 2015); ship accidents (Cho, 2005); accumulation of contaminants along the food chain (Li et al., 2016); and the socioeconomic impacts of litter on artisanal fishermen dealing with this issue daily in their profession (Nash, 1992).

The influence of marine litter on artisanal fishing is noteworthy. It can occur directly or indirectly, affecting fishing gear, vessels, family economies, and food security (Ivar Do Sul, 2005; Nash, 1992; Takehama, 1989; Pinheiro et al., 2021). Specifically, the capture of litter in fishing nets can damage materials, increase repair costs, and reduce fishing time (Ivar Do Sul, 2005), obstruct equipment, reducing its capture potential, resulting in higher demand for vessel traction to pull the nets aboard, requiring more fuel (Graça-Lopes et al., 2002).

The impact of marine litter on biodiversity, the marine environment, and human health is increasingly addressed in scientific literature (Bettencourt et al., 2021). However, when analyzed from a socio-environmental perspective, the issue of litter generated by artisanal fishing activities remains underexplored in the scientific literature. Although Nash's (1992) research made initial contributions to this field, the topic has not received sufficient attention, leading to environmental conflicts that negatively impact the livelihoods of artisanal fishermen.

Globally, close to 40 million people are employed in capture fisheries, and ~90% of them are small-scale fishers (Bené et al., 2007). Overfishing, competition with industrial fleets, habitat destruction, and unsustainable urban and industrial development are common challenges faced by small-scale fisheries (FAO, 2020) in addition to the overarching issue of marine litter. Artisanal fisheries can be defined as: “Traditional fisheries involving fishing households (as opposed to commercial companies), using relatively small amounts of capital and energy, relatively small fishing vessels (if any), making short fishing trips, operating close to shore, mainly for local consumption.

In practice, definition varies between countries, e.g., from gleaning or a one-man canoe in poor developing countries, to more than 20 m. trawlers, seiners, or long-liners in developed ones. Artisanal fisheries can be subsistence or commercial fisheries, providing for local consumption or export. They are sometimes referred to as small-scale fisheries (FAO, 2012).

Despite the significance of artisanal fisheries, the subject is still underexplored, but there is a noticeable increase in publications on the topic in the last decade (Nash, 1992; Wyles et al., 2019). In the period from 1989 to 2016, it was possible to observe that, starting in 2012, there was an increase in scientific publications related to the theme of marine litter and fishing (Schneider et al., 2018).

Although there are frequent data collections regarding the presence of marine litter, this information is not quantitatively consolidated in publications that comprehensively describe the results of these collection efforts (Law, 2017; Keswani et al., 2016).

It is important to note that, so far, analyses and reviews often focus on reducing inputs and the impact of marine litter on the oceanic environment, neglecting an in-depth evaluation of activities associated with the management of collected waste (Iñiguez et al., 2016). In this context, this paper aims to understand the impact of marine litter on artisanal fishers within scientific literature, from a marine science perspective.

This paper will discuss not only the environmental implications but also aspects related to the sustainability of fishing and the management of marine waste.



2 Methods

A systematic literature review was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009) to ensure methodological rigor and transparency (Figure 1). The review focused on assessing the impact of marine litter on artisanal fisheries, incorporating all types of scientific publications from the last decade (2011–2021).
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FIGURE 1
 The flow diagram (PRISMA) for the database search of publications for systematic reviews. Adapted from Moher et al. (2009).



2.1 Data sources and search strategy

Primary academic databases, including Web of Science, Scopus, and SciELO, were used due to their comprehensive coverage of journals relevant to the study's themes. Additionally, the CAPES1 theses and dissertations database was consulted to ensure adequate representation of Brazilian academic contributions.

The search process was iterative and employed a series of keyword combinations in both English and Portuguese, such as “marine litter,” “artisanal fishing,” and “small-scale fishing,” connected by logical operators (“AND” and “OR”). Initial searches yielded 3,249,090 articles, many of which were unrelated to the central theme. To refine the results, searches were narrowed using “AND” to ensure relevance, and duplicate records were removed. Studies that addressed marine litter or fishing separately, without exploring their interrelation, were excluded.

The final dataset consisted of 414 articles compiled and organized using Mendeley. These articles were descriptively analyzed and classified based on:

1. Type of publication (e.g., scientific article, thesis, dissertation, monograph, report, book, or book chapter);

2. Year of publication;

3. Presence of information on fishing and interactions with marine litter.



2.2 Thematic categorization

Publications were further categorized into three thematic groups:

1. Socioeconomic impacts and perceptions of marine litter: Studies addressing the social and economic consequences of marine litter on artisanal fishing communities, including livelihoods, health, wellbeing, and economic outcomes (N = 14).

2. Diagnosis and monitoring of marine litter: Research focused on identifying, quantifying, and tracking marine litter in coastal and marine environments, including the development of monitoring systems (N = 227).

3. Marine litter and other environmental impacts: Investigations into the ecological impacts of marine litter, such as effects on wildlife, habitats, and ecosystems, as well as interactions with other environmental stressors (N = 172).

For this study, only publications within the Socioeconomic impacts and perceptions of marine litter category were analyzed (n = 14), as they were within the scope of this research.



2.3 Analytical approach

The analysis followed three main steps (Figure 2):

1. PRISMA systematic review: Identification and refinement of relevant studies using predefined keywords.

2. Bibliometric analysis: Compilation and classification of publications.

3. Content analysis: Qualitative analysis of the selected studies to extract insights on the socioeconomic dimensions of marine litter impacts on artisanal fisheries.
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FIGURE 2
 Step by step for carrying out the systematic literature review. Adapted from Bettencourt et al. (2021).





3 Results


3.1 Bibliometric analysis

The Scielo and Scopus search engines provide the highest returns (Table 1), from which 13 were articles and 1 was a scientific note, totalizing in 14 publications.


TABLE 1 Results of articles found with keyword combinations for each search base.
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Based on the results of these searches, it was possible to observe that the publications found in group 1 (n = 14) are predominantly associated with the distribution of marine litter in the coastal zone, quantitative assessments of waste through beach cleaning activities, and the origin of solid waste. Only five publications address the socioeconomic impact of marine litter on coastal communities, especially artisanal fishermen (e.g., Basurko et al., 2015; Andres et al., 2021; Abalansa et al., 2020; Navarro and Araque, 2021).

Regarding the 14 articles analyzed, there was a predominance of publications in European Union countries (n = 6: Spain, Germany, Norway and Croatia), highlighting Europe's leading role in studying topics related to the socioeconomic impact of marine litter (Penca, 2018). The European Union also stands out in publications related to the circular economy and plastics (Domenech and Bahn-Walkowiak, 2019). Based on the selection criteria, only two publications from Brazil in the past decade have been included (Figure 3). While numerous other publications were produced in Brazil during this period, only these two meet the specified criteria. This indicates that this topic has triggered interest primarily in countries in the Global North and subsequently in the Global South. These countries served as the primary locations where the sampling was conducted for the publications.


[image: Figure 3]
FIGURE 3
 Publications found for each country in the systematic literature review, represented by the pins (n = 14).


The number of publications between the years 2011 and 2021 was also analyzed. Starting from 2020, there was a significant increase in publications related to the topic of marine litter and fisheries (Figure 4). This increase may have been stimulated by the agenda 2030, which, under Sustainable Development Goal 14, includes specific metrics for marine litter pollution. It is likely to continue to grow or even expand due to the visibility of the “United Nations Decade of Ocean Science for Sustainable Development,” also known as the Ocean Decade, declared by the United Nations in 2017 as part of the UN's 2021–2030 agenda. The Ocean Decade aims to raise greater awareness and support for issues related to this theme, with one of its objectives being a clean and healthy ocean (UN Environment Program, 2017).
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FIGURE 4
 Number of articles published per year of publication.


The analysis was also refined using VOSviewer software, which allows simulating various scenarios. Below, some of the different combinations that were used in the preparation of the study will be presented (Figure 5).


[image: Figure 5]
FIGURE 5
 Co-occurrence analysis of keywords in the filtered articles, performed by VOSviewer software.


The above image represents the analysis of keyword co-occurrence in these 14 articles that composed the group on “socioeconomic impact of marine litter on artisanal fishermen.” Despite conducting searches between 2011 and 2021, the findings were limited to the timeframe from 2018 to 2021. This timeframe discrepancy indicates that only in 2021 did keywords like “marine environment” and “marine impacts” begin to show associations with other previously mentioned keywords, such as “fisheries” and “perceptions.” It's noteworthy that the correlation between “marine pollution” and “fisheries/fishery” has consistently persisted across these analyses.

The journals (Figure 6) in which the articles were published and the areas of expertise of the authors of the 14 selected articles are diverse, ranging from marine ecology, coastal biodiversity, environmental management, economic and environmental sustainability, marine governance, environmental education, and resource economics, highlighting the interdisciplinary, cross-cutting, and transdisciplinary nature of the subject.
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FIGURE 6
 Number of identified papers published separated by journals of publications.


The primary journal identified was the Marine Pollution Bulletin, suggesting that this topic is predominantly approached from a pollution perspective rather than focusing extensively on socioeconomics, governance, and management aspects.



3.2 Content analysis

The qualitative content analysis approach was conducted when examining the selected articles (Saunders et al., 2009). The publications were initially read in their entirely to distinguish those that addressed marine litter and fishing from those that merely mentioned them. The publications in which the impact of marine litter on the fishing sector was identified as effectively explored were reread, and 14 relevant articles and 1 scientific note were extracted and grouped into different categories (Table 2).


TABLE 2 Systematized articles categorized by authors/year/article title/location and publication type and thematic groups.
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Of the 14 selected articles on the socioeconomic impacts and perceptions of marine litter, eight focused on the perception of coastal stakeholders regarding marine litter (Thematic Group 1), and among these stakeholders were artisanal fishermen. Only the articles by Brennan and Portman (2017), conducted in Saudi Arabia, and the article by Habibi et al. (2021), conducted in Indonesia, exclusively focused on the perception of artisanal fishermen regarding the impact of marine litter. In both articles, fishermen recognized that marine litter is a complex problem that negatively impacts fishing activities. Furthermore, the authors concluded that mitigating the impacts and reducing marine litter are a shared responsibility and require interdisciplinary collaboration between scientists, public officials, and environmentalists.

Additionally, the research conducted by Lewin et al. (2020) indicated that fishermen can positively influence environmental conservation if engaged in the management process. In the articles by Brennan and Portman (2017) and Habibi et al. (2021), it is evident that long-term coastal litter management is difficult without a transformation in the relationships between local communities and government institutions.

Regarding the other articles in Thematic Group 1 (Perception of coastal stakeholders and citizen science), only the article by Haarr et al. (2020), conducted in Indonesia, used citizen science data to diagnose marine litter in coastal areas. The rest of the articles in this thematic group (n = 5) addressed the perceptions of coastal stakeholders (not just fishermen) regarding marine litter, using semi-structured interview methodology. In all the analyzed articles, coastal stakeholders noted the presence of marine litter and regarded it as a complex problem that negatively impacts their respective activities and recreational spaces. The perception of artisanal fishermen regarding the impacts related to equipment damage and financial impact on fishing, as abandoned nets in the sea can become entangled in the vessel's propeller and cause damage, resulting in economic losses for repairs and disruption of artisanal fishing (Ferreira et al., 2021). Articles in Thematic Group 2 (Fishing as a measure to assess marine litter) report on two articles that used fishing as a method to diagnose marine litter. In the article by Song et al. (2021), a shrimp trawl vessel was used in South Korea to measure ocean waste. In this research, the authors concluded that 69.4% of all collected waste was of plastic origin, and it was revealed that 95% of deep-sea waste in the Korea region comes from fishing. In the study conducted by Pinheiro et al. (2021), artisanal beach seine fishermen played a central role in the scientific research, and the methodology involved sorting the waste captured during the seine fishing activity. In both cases, it was observed that the highest proportion (< 60%) of deep-sea waste by density was plastic, followed by fishing-related items (fishing gear, pieces of net, rope, buoys, and hooks). In both articles, fishing activities were utilized as a potential tool for measuring and diagnosing solid waste in the ocean, either using only the vessel (Song et al., 2021) or the vessel and fishing activity itself as a tool for capturing solid waste (Pinheiro et al., 2021).

Finally, Thematic Group 3 (Economic Impacts on the Fishing Sector) encompasses four articles addressing the economic impacts of litter on various coastal segments, including fishing. Of these articles, three aimed to assess the technical, economic, and environmental feasibility of using artisanal fishing vessels to collect floating marine litter (Andres et al., 2021; Basurko et al., 2015; Navarro and Araque, 2021).

The article by Andres et al. (2021) addresses the challenges of implementing effective actions for monitoring and assessing floating marine litter (FML). It proposes mitigating measures, one of which is the collection of FML using adapted fishing vessels dedicated to actively fishing for litter. According to the authors, this approach can enhance the efficiency of both activities, but improvement depends on the fishermen's knowledge of vessel management, the accuracy of surface sea circulation models, and local litter density. The results demonstrate the possibility of having vessels engaged in active and passive litter fishing when the scopes of each activity are well-defined and do not overlap.

Additionally, the authors propose payment for this active fishing, estimated at 1–8 euros per kilogram. This objective is like that described by Basurko et al. (2015), which also aimed to determine the technical, economic, and environmental feasibility of an artisanal fishing vessel for collecting floating marine litter (FML).

The scientific note by Navarro and Araque (2021), although not specifically addressing marine litter, discusses the feasibility of a payment-for-environmental-services scheme as an alternative to incentivize compliance with fishing agreements, which would consequently reduce bycatch (accidental fishing) and resource overexploitation.

The other articles in this thematic group (n = 2) discuss marine litter from an economic perspective. In both articles, it is evident that the fishing sector experiences economic pressure when dealing with marine litter daily, resulting mainly in potential job and income loss for fishermen, directly related to the unsustainability of maintaining fishing activities due to financial losses associated with encountering marine litter (Abalansa et al., 2020).

These articles are related as they seek alternatives for ocean sustainability and solid waste mitigation, using the empirical knowledge of fishermen, scientific knowledge, and new approaches for litter removal and encouragement of marine litter collection.




4 Discussion

Marine litter was first mentioned in scientific literature in the 1960s when Kenyon and Kridler (1969) reported plastic ingestion and entanglement by Laysan albatrosses in the Hawaii. Despite growing research and warnings, plastic production increased by 625% between 1975 and 2012, reaching 348 million tons globally in 2017 (Plastics Europe, 2018). It is expected that plastic waste will double in the coming decades (Geyer et al., 2017; Jambeck et al., 2015). However, research on the socio-economic and environmental impacts on coastal stakeholders, particularly artisanal fishermen, remains limited, with most studies focusing on quantitative data from NGO-led cleanups (e.g., Addamo et al., 2017; Campbell et al., 2019). The analysis of the 14 selected publications on marine litter reveals a strong focus on its distribution in coastal zones, quantitative assessments through beach cleaning, and the origins of solid waste. Notably, only a third of these studies delve into the socioeconomic impacts on coastal communities, particularly artisanal fishermen. This distribution underscores a critical gap in understanding the broader implications of marine litter beyond its environmental footprint, as has already been pointed out by Nash (1992).

The geographical distribution of these studies, predominantly in European Union countries, points to a region-specific emphasis in marine litter research. This concentration aligns with Europe's proactive stance in environmental issues, especially those pertaining to the circular economy and plastics (Leone et al., 2023). The limited representation of studies from the Global South and Small Island Developing States (SMDI) suggests a disparity in research focus and resources between the Global North and South. This geographic skew could potentially overlook unique challenges faced by coastal communities in less-represented regions.

Due to the transboundary nature of marine plastic pollution, the difference in capacity between States (Global South and Global North) in implementing “internationally agreed rules, procedures and practices” has the potential to make preventive activities ineffective (Raubenheimer et al., 2018). Waste management laws in the Global South are generally weak, creating a pattern of uncontrolled plastic production and consumption that ultimately leads to unmanaged plastic garbage. This equal distribution of responsibility ignores the fact that Global North's contribution to global plastic production and the export of plastic waste increase environmental risks in the Global South (Owens and Conlen, 2021).

The increasing trend in publications from 2020 onward, possibly influenced by the Agenda 2030 and the United Nations Decade of Ocean Science for Sustainable Development, indicates a growing global awareness and commitment to addressing marine litter issues. This trend is promising, as it could lead to a more holistic understanding of marine litter, encompassing both environmental and social aspects, that pathway could end up contributing to the current Plastic treaty negotiations.

The keyword co-occurrence analysis, as shown in Figure 5, reveals a recent shift in research focus. The association of terms like “marine environment” and “marine impacts” with “fisheries” and “perceptions” since 2021 suggests an evolving discourse that integrates ecological concerns with human dimensions. However, the persistent correlation between “marine pollution” and “fisheries” across these analyses indicates that the pollution aspect remains a dominant theme in marine litter research. The predominance of publications in the Marine Pollution Bulletin suggests a skewed focus toward pollution aspects, revealing an opportunity for future research to explore more thoroughly socioeconomic, governance, and management aspects of marine litter. Such an expansion is essential for devising effective, holistic solutions that address the intricate challenges posed by marine litter, particularly for vulnerable coastal communities and artisanal fisheries.

The interdisciplinary nature of the journals and authors' expertise—spanning marine ecology, coastal biodiversity, environmental management, and economics—highlights the multifaceted nature of marine litter research. This diversity is crucial for developing comprehensive strategies that address not only the ecological but also the social and economic dimensions of marine litter. To make better contributions, social scientists are welcome in this debate, and could offer a broader perspective (Olsson and Ness, 2019).

This discussion underscores the necessity for a more balanced research approach that considers both environmental and social dimensions of marine litter, especially in underrepresented regions and communities. The increasing global focus on marine litter, as indicated by recent trends in academic research, provides a hopeful trajectory toward addressing these challenges comprehensively.

Cleanup efforts worldwide, including in Brazil, help mitigate environmental damage but are not a solution to the complex problem of marine litter. These actions raise awareness about consumption habits and waste production while contributing to global initiatives (Grechinski, 2020). However, from beach cleanups are often discontinuous, random, and lack standardization (Ryan et al., 2009), creating a gap in scientific literature and limiting their use in public management and effective marine litter control.

Regarding the publications targeted in this article (Impacts of marine litter on artisanal fishing), there is a noticeable low number of publications related to the topic when analyzing the impact of marine litter from a social and economic perspective, especially for coastal users, primarily artisanal fishermen. Among the few articles found on the impact of litter on fishing communities (n = 14), it was possible to conclude that marine litter directly and indirectly impacts artisanal fishing since it can interfere with the quantity and quality of fish (Batista, 2018) and cause damage to fishing gear and vessels, resulting in social and economic impacts and threats to the traditional way of life of coastal communities (Nash, 1992; Pinheiro et al., 2021). A study conducted in Scotland, outside the sample period of this research, showed that 86% of Scottish boats reported problems due to the amount of litter caught in fishing nets (Mouat et al., 2010) and estimated that litter caused an impact between 11.7 and 13 million on average each year, equivalent to 5% of the total fishing revenue.

Other articles that mentioned fishing and marine litter often portrayed fishermen as polluters, especially when they lost fishing gear at sea, and not as negatively impacted by this issue (e.g., Topçu et al., 2013; Thiel et al., 2013; Ramirez-Llodra et al., 2013). The lack of political representation and social marginalization of artisanal fishermen is an old problem (Acheson, 1981), and this factor may be a strong contributor to the historical lack of analysis of the impact of pollution, specifically solid waste pollution, on their way of life. Considering environmental issues such as climate change, marine pollution, increasing resource degradation, and low financial returns, the fishing sector is undergoing changes that will continue to intensify (FAO, 2016). All the characteristics mentioned above, along with the challenges of the present, emphasize the relevance of social studies with fishing communities.

Most publications on this topic were from European Union countries, highlighting the emphasis of this subject in academic circles among European countries. It's worth noting that since 2011, a total of 80 NGOs in 43 countries have signed the Global Declaration for Marine Litter Solutions and more than 900 independent scientists that have signed the Scientists' Declaration for the Global Plastics Treaty. According to the progress report from Plastics Europe, ~395 projects related to marine litter were planned, ongoing, or completed worldwide (Plastics Europe, 2018).

Additionally, the Organization for Economic Cooperation and Development (OECD), along with the European Environment Agency (EEA) and the United Nations Environment Programme (UNEP), used the Driver-Pressure-State-Impact-Response (DPSIR) framework as a tool for analyzing complex socio-economic-environmental issues like marine litter. This framework has been widely used in marine and coastal contexts (Gari et al., 2015; Lewison et al., 2016) because it is an interdisciplinary and adaptive management framework that considers ecological and social systems.

In Brazil, regarding publications on marine litter in general, it stands out in academic circles that out of the 17 coastal states, eight of them (Rio Grande do Sul, Santa Catarina, Paraná, São Paulo, Rio de Janeiro, Bahia, Pernambuco, and Paraíba) have at least one publication in international journals, forums, and conferences for each coastal city (do Sul and Costa, 2007).

The topic of marine litter is complex, and its intersection with other subjects (e.g., economics, ethno-biology, governance) from different perspectives is essential to overcome knowledge fragmentation and achieve a critical and transformative understanding of the issue. Without a systemic approach that considers the relationship between nature and society, we cannot effectively address modern environmental problems. Landon-Lane (2018) underscores the importance of a multi-level and inclusive approach to address marine plastic pollution. Oceanic plastic pollution is intricate, and the approach to addressing this issue is equally complex. However, most significantly, a multilevel approach is deemed necessary but not sufficient in responding to complex multiscale and multi-sector issues (Fidelman et al., 2013).

The studies by Brennan and Portman (2017) in Saudi Arabia and Habibi et al. (2021) in Indonesia, which specifically focus on artisanal fishermen, highlight a crucial finding: fishermen recognize marine litter as a complex issue with negative affecting in their livelihood. These articles emphasize the need for an interdisciplinary approach involving scientists, public officials, and environmentalists to mitigate impacts and reduce marine litter. This viewpoint aligns with Lewin et al. (2020), suggesting that engaging fishermen in management processes can have positive environmental conservation outcomes.

The issue of marine litter, particularly its impact on artisanal fishing, requires integrated strategies that address both ecological and socio-economic dimensions. Some recommendations provided by FAO (2017) report and GESAMP (2021) report suggest several solutions to mitigate the marine plastic pollution. These include investing in the development of biodegradable materials for fishing gear and creating incentives for the proper return and disposal of used equipment are essential steps. Additionally, implementing circular economy or similar principles throughout the lifecycle of gear, from the design stage to the end of the life stage, throughout, policy needs to ensure provision of adequate disposal facilities, address the economic barriers to recycling, and encourage or establish extended producer responsibility schemes for gear.

The difficulty of managing coastal litter without transforming relationships between locals communities and government institutions are a significant insight from these studies. Furthermore, the comparison between artisanal and commercial fisheries also points to the need for differentiated policy approaches. While large-scale commercial fisheries may benefit from global governance frameworks and technological innovations, artisanal fisheries require localized, community-driven interventions that address their unique vulnerabilities. This includes strengthening local waste management systems, improving access to resources and training, and fostering collaborations between scientists, policymakers, and fishing communities. Such efforts can help mitigate the socio-economic impacts of marine litter while promoting sustainable practices and enhancing community resilience.

The use of citizen science data in the study by Haarr et al. (2020) illustrates an innovative approach to diagnosing marine litter issues, demonstrating the potential of community involvement in scientific research. The predominance of semi-structured interviews in the remaining articles of Thematic Group 1 indicates a reliance on qualitative methods to capture the perceptions of coastal stakeholders. This approach reveals a consistent concern among these stakeholders about the complex problems posed by marine litter, affecting both their activities and recreational spaces.

In Thematic Group 2, the innovative use of fishing activities to assess marine litter, as seen in the studies by Song et al. (2021) and Pinheiro et al. (2021), provide a unique perspective on the composition and source of marine litter. The finding that a significant portion of deep-sea waste is plastic, often originating from fishing activities, suggests that the fishing industry itself is both a victim and a contributor to the marine litter problem. This duality underscores the need for sustainable fishing practices and greater awareness within the fishing community.

Thematic Group 3′s focus on the economic impacts of marine litter on the fishing sector reveals a critical aspect of the marine litter issue. The proposed strategies in the studies by Andres et al. (2021) and Basurko et al. (2015), involving the use of fishing vessels for collecting floating marine litter, offer innovative solutions to mitigate litter while potentially providing economic benefits to fishermen. The suggested payment-for-environmental-services scheme in Navarro and Araque (2021) further highlights alternative approaches to incentivize sustainable fishing practices.

Besides the fact that representation of socio-economic impacts remains limited in scientific literature, the literature reveals that marine litter impacts artisanal fishermen not only when it reduces the quantity of target species and damages fishing gear (in the case of direct impacts), but also when it increases fishing effort, since it increases the frequency of casting the net and the time spent fishing at sea (Batista, 2018; Nash, 1992; Pinheiro et al., 2021), this added to the other impacts that coastal communities face (Prado et al., 2022), directly affect the traditional culture of the coastal community. This gap highlights the necessity for more research that integrates environmental and socio-economic aspects for traditional coastal communities.



5 Conclusion

The studies revealed the multifaceted nature of the marine litter problem, encompassing environmental, social, and economic dimensions. The recognition of marine litter as a daily economic pressure for the fishing sector, leading to job and income losses, calls for a comprehensive approach that combines empirical knowledge from fishermen, scientific insights, and innovative litter removal strategies. The emphasis on ocean sustainability and solid waste mitigation across these articles underscores the urgency of finding viable solutions that balance environmental protection with the livelihoods of coastal communities.

In all the analyzed articles, there were similarities in their conclusions, indicating that marine litter is a global and transboundary problem with impacts that extend beyond marine fauna, affecting human wellbeing and posing a threat to the preservation of traditional ways of life, such as fishing.

Moreover, they all suggest the need for better listening to artisanal fishermen and emphasize awareness actions, such as environmental education, as a crucial factor in mitigating the problem of marine litter.

The scarcity of information on the socioeconomic impacts of marine litter on artisanal fishermen highlights a significant gap in existing literature. Addressing this gap is crucial for crafting effective public policies that align with the Ocean Decade's goals of a cleaner and healthier ocean. The role of NGOs in raising public awareness about marine litter is undeniable, yet achieving holistic progress necessitates that scientific institutions intensify their research into this complex issue. Collaborative efforts between these institutions and governments are essential for developing comprehensive strategies and legal frameworks that address the multifaceted nature of marine litter. The predominance of marine litter research in developed regions, particularly in European Union countries, compared to the Global South and Small Island Developing States (SIDS), highlights a geographical imbalance in the understanding of this issue. This disparity suggests a potential oversight of unique challenges faced by less-represented coastal communities, such as those in Brazil. A more balanced research approach, integrating environmental, social, and economic dimensions, is imperative, especially in these underrepresented regions. Marine litter, a structural issue intensified by modern consumption patterns, demands a multi-level governance approach to effectively tackle its impacts.

Embracing a multi-level governance framework facilitates the alignment of policies, distribution of responsibilities, and efficient resource utilization. Such an approach fosters collaboration among diverse stakeholders, leading to more comprehensive solutions and advocating for economic decolonization. This problem extends beyond the realms of law enforcement and technical solutions; it requires a coordinated effort across various stakeholders and policy frameworks, with an emphasis on education, cultural change, and active stakeholder participation.

The studies reviewed reveal marine litter's extensive impacts on human wellbeing and traditional livelihoods, such as fishing. The urgent need for more research and publications focusing on the social and economic impacts of marine litter, particularly on artisanal fishing, is evident. This research is vital for understanding the complex social dimensions associated with marine litter and for developing potential resolutions to this environmental challenge.

Effectively addressing the marine litter problem requires a systemic approach that considers both nature and society. Future research should focus on how different stakeholders and institutions can organize to tackle marine litter from a governance perspective, integrating ecological, economic, social, and cultural dimensions. This comprehensive approach is essential to ensure the sustainability of coastal communities and the marine environment, ultimately contributing to the global efforts against marine litter and enhancing ocean sustainability.

Therefore, the significance of our findings is underscored by the scarcity of relevant studies. By shedding light on the socioeconomic impacts of marine litter on artisanal fishermen this study provides a critical foundation for future investigations. Addressing these gaps is essential not only for academic but also for informing policy-making processes that aim to protect vulnerable coastal communities, such as the artisanal fishermen, and ensure sustainable marine environments. Recommendations for policymakers and decision-makers include better listening and addressing artisanal fishermen's knowledge to mitigate marine litter. Also, collaboration between scientific organizations and NGOs, should be encouraged to target more interdisciplinary research and effective public awareness campaigns. Additionally, proactive measures, such as implementing economic incentives to reward artisanal fishermen for collecting litter and support sustainable fishing practices, can provide tangible solutions to combat marine pollution.
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