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Illegal, unregulated, and unreported (IUU) fishing is a major contributor to global overfishing, threatening food security, maritime livelihoods, and fisheries sustainability. An emerging narrative in the literature posits that IUU fishing is associated with additional organized criminal activities, such as drug trafficking, human trafficking, slavery, and arms smuggling. We explored this narrative through a systematic literature review to identify the empirical evidence of the association between illegal fisheries activities and organized crimes. Here we show that there is minimal evidence of organized crimes being linked to IUU fishing. Due to the covert nature of both organized crime and IUU fishing, we supplemented the literature review with analysis of media reports on illegal fishing from 2015 to 2019. We reviewed more than 330 individual media reports from 21 countries. From this database, < 2% reported crimes associated with illegal fishing. The predominantly associated crime mentioned were violations of worker's rights, forced labor and/or modern slavery. We resolve the contradiction between the common narrative that fisheries and other crimes are linked by presenting three distinct business models for maritime criminal activities. These models explain why certain crimes such as forced labor are associated with illegal fishing, while other crimes such as trafficking or smuggling are less likely to be linked to fishing activities. By disentangling these crimes from one another we can better focus on solutions to reduce illegal behavior on the sea, protect those vulnerable to fisheries exploitation, and enhance livelihoods and social well-being.
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INTRODUCTION

Fisheries are one of the largest and oldest primary industries in the world, providing an estimated 59.6 million people with jobs globally (FAO, 2018). The increasing dependency on fisheries is evident from the increase in per capita fish consumption, from 9 kgs in the 1960s to 20.5 kg in 2018, fuelling an industry with a total export trade worth US$164 billion in 2018 with exports of fish and fish products representing about 11% of the export value of agricultural products (FAO, 2020b). Fisheries contribute to the food security of millions of people and are the predominant protein sources in developing countries. While fisheries management can be successful (Hilborn et al., 2020), overfishing remains persistent, with 33% of stocks currently overfished and 40% fished to their maximum limit (FAO, 2018). The threatened economic and social stability of fisheries is further weakened by the prevalence of illegal, unregulated, and unreported (IUU) fishing (formal definition see FAO, 2001, Articles 3.1–3.3). IUU fishing is a major contributor to global overfishing, threatening food security, maritime livelihoods, and fisheries sustainability (Pauly et al., 2002; Gallic and Cox, 2006; Sumaila et al., 2006). IUU fishing is widespread, comprising an estimated 20% of global fish catch (Agnew et al., 2009), with annual economic losses estimated between US$26-$50 billion (Sumaila et al., 2020).

IUU fishing can occur at all scales, in domestic and international waters, with catastrophic effects on fisheries and the marine environment. For example, The Southern Ocean was once a hotspot of IUU fishing activity, with a substantial illegal catch of Patagonia Toothfish reported from the mid 1990s until the late 2000s (Österblom et al., 2010). Toothfish stocks came close to commercial collapse, seabirds such as albatross were significantly threatened due to by-catch by illegal fishers, and licensed fishers lost hundreds of millions of dollars (CCAMLR, 2002; COLTO, 2003; Michael et al., 2017). A consolidated and collaborative effort, facilitated through a network of state actors, the fishing industry, and environmental non-governmental organizations reduced the prevalence of IUU fishing in the Southern Ocean (Österblom et al., 2014). Subsequently, the stock status of Patagonia Toothfish began to recover and is now deemed “sustainable” (Patterson, 2018).

The consequences of IUU fishing impact the economies of developing countries most. For example, Indonesia alone has lost an estimated US$4billion in revenue annually to IUU fishing (Palma et al., 2010). This has been linked to foreign-flagged vessels fishing within Indonesia's exclusive economic zone (EEZ) (Sodik, 2009). China, South Korea and Taiwan are ranked as the top three flag states fishing in foreign EEZs (Cabral et al., 2018). The Indonesian government issued a moratorium on foreign-flagged vessels fishing within their EEZ in 2014, as it was thought to be a key driver of illegal fishing. By removing the fishing effort from foreign vessels the subsequent reduction in IUU fishing has the potential to generate a 14% increase in catch and a 12% increase in (legal) profit (Cabral et al., 2018).

Despite some progressive examples of aggressive governance and collaborative approaches, IUU fishing remains pervasive. There is an arms race of progress between combating IUU fishing and new and innovative ways to commit IUU fishing. Illegal transhipment is an example of the latter. Transhipment is the exchange of goods between alternative modes of transport and is not necessarily illegal. It does, however, open up issues around transparency of the supply chain and documentation of difficulties (Satria et al., 2018) facilitating IUU fishing. Technological advancements such as the use of radar and automatic identification systems (AIS) are helping to combat clandestine activities, which may be linked to IUU fishing (Ford et al., 2018).

Recognizing the consequences and prevalence of IUU fishing has led to increased research focus on the fishing industry, including the potential link between IUU fishing and organized crime, and the interplay between illegal fishing and other crimes. This was specifically mentioned by the UN General Assembly, where members noted a possible connection between IUU fishing and organized crime, and called for increased knowledge and understanding of the potential issue (UNGA, 2009). Subsequently, The United Nations Office of Drugs and Crime (UNODC) commissioned a report focusing on transnational organized crime in the fishing industry (UNODC, 2011). The report was predominantly a review of literature, supplemented by expert consultation. The report presented several instances of workers' rights violations, such as forced labor and inhumane treatment. The report also discussed the use of fishing vessels for smuggling migrants and trafficking of drugs, serving as venues for illegal activity, supply ships or as a cover for illicit behavior. Following this, empirical studies have documented crimes occurring within fisheries activities. For example, there has been a concentrated effort in researching the working conditions and treatment of fishers. These reports document 20+ h workdays, unsafe working conditions, physical abuse, or abandonment of fishers without pay (ITF, 2006; IOM, 2016; Yea, 2016). Predominantly, this research is found within the gray literature published by non-governmental organizations, as opposed to the primary literature.

Despite this recent progress in addressing IUU fishing and associated crimes, significant knowledge gaps remain. There is a paucity of empirical evidence on actual links between illegal fishing and organized crimes. However, a narrative is emerging that fisheries violations are linked to other crimes, including labor abuses, drug trafficking, and human trafficking (Liddick, 2014; Telesetsky, 2014). The narrative suggests that the involvement of organized crime is resulting in the mixing of these activities (Chapsos and Hamilton, 2019; Lindley et al., 2019). Here, we explore the veracity of these two claims. Specifically, we (1) used a literature analysis to examine the balance of direct vs. indirect evidence for links among IUU fishing and other crimes, (2) through this analysis, we evaluated the genesis of this narrative, and the level of primary data in the source literature, and (3) conducted a media analysis in a case study region to evaluate the coincidence of fisheries and other crimes from primary sources.



METHODS


Literature Review

The literature review method is based on that used by the Centre for Reviews and Dissemination (CRD, 2001), which employs systematic examination of research databases using keyword searches. We used SCOPUS and Web of Science databases. All document types were searched and the search was not limited by language or publication date. The search for keywords was limited to paper titles, abstracts, and paper keywords only. The keyword search terms used were: illegal AND fishing AND organi* AND crime. Additional searches were conducted using “IUU” but these searches did not provide any additional results. Papers were included if they included both illegal fishing and organized crime. Information was extracted on location, details of associated crimes, and data types [primary data- where the information is collected by researchers first hand, or secondary data- where information is not directly collected but cited from secondary sources (Rabianski, 2003)]. We term the papers identified in the literature review the first generation papers i.e. parent papers.

For papers that used secondary data, key references were identified. The 10 most common key references across all parent papers and -as an additional step of verification- 15 randomly selected key references across all parent papers made up the second generation literature review (“children papers”). The data type (primary or secondary) was also noted for these papers. The search was conducted on 19th September 2019.



Media Review

News articles were collected through ProQuest news portfolio which has access to current and cataloged news from over 3,000 of the world's news sources (ProQuest, 2019). The ProQuest search included searching across 45 databases. The source types included newspapers, reports and government and official publications, as well as “Other Sources.” Document type “Theses” was excluded. Google Alerts was also set up for News articles. For both, “illegal fish*” was used as search terms. Data collated by Liberty Asia, a non-profit organization working on labor abuses in South East Asia among other locations, was shared with the authors to supplement and cross-reference the articles found. Only articles that were within the Asia-Pacific Fishery Commission (APFIC) region were included.

The Asia-Pacific region was selected as a case study because the region is the world's largest producer of fish and aquaculture (50 and 89%, respectively) (FAO, 2020a). Fisheries sectors within this region are important contributors to the social and economic security as 85% of people employed in fisheries and aquaculture worldwide are located within Asia (FAO, 2020a). This results in a higher number of people who are vulnerable to loss of livelihood through the collapse of stocks or rampant IUU fishing. The APFIC is also considered to be a hotspot for trafficking of persons and contraband within the fishing industry, and therefore potentially vulnerable to such crimes. The adaptive capacity to changes are generally low within this region and predicted to be more vulnerable and less resilience to changes in markets and reduced access to services (Allison et al., 2009; Blasiak et al., 2017; Cinner et al., 2018). The APFIC region spans the Indian to the Pacific Ocean and includes Australia, Bangladesh, Cambodia, China, France, India, Indonesia, Japan, Malaysia, Myanmar, Nepal, New Zealand, Pakistan, Philippines, Republic of Korea, Sri Lanka, Timor-Leste, Thailand, United Kingdom, United States of America, and Vietnam.

The final dataset comprised of media articles published between 01 January 2015 and 15 August 2019, inclusive. Articles were translated into English if published in another language. For each article, we extracted information about the location of the incident, reporting entity, and additional crime(s) mentioned.




RESULTS


Direct vs. Indirect Evidence of Associated Crimes

The systematic review of literature produced 24 first generation papers (hereafter called “parent papers”). Of these, 12 were discarded as they either did not refer to both illegal fishing and organized crime or were duplicates. Of these 12 remaining studies, three focussed on Indonesia and one on Thailand, one was in Cameroon and one in South Africa, three focussed on multiple locations or global context, one was geographically unreferenced, one focused on Australia, and one on the Southern Ocean (Table 1).


Table 1. Summary of first generation literature review (parent papers).
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The types of crimes mentioned in addition to IUU fishing included forced labor and human rights violations, which were mentioned in nine of the 12 papers (75%; papers 1–9). Drug smuggling was referred to in five papers (42%; papers 3, 5, 9, 10, 11), all based on secondary sources. Fisheries violations, including illegal exploitation or smuggling of high value species and endangered marine mammals, were mentioned in five papers (42%; papers 1, 2, 3, 10, 11).

Three of the papers included primary data (papers 1, 2, 6), however, for one of those papers the primary data collected was on the availability of liability insurance (paper 6). For this paper, there was no primary or secondary data to support the claim that IUU fishing is related to human rights violations and organized crime. Therefore, only two (17%; papers 1 and 2) included primary data collected on illegal fishing and associated crimes.

The majority of the papers (n = 7; 59% of papers) were published in the last 2 years, while the oldest papers were published in 2011 (Table 1).



Genesis of Narrative

For papers that used secondary data, key references were identified (the 10 most common key references and 15 randomly selected key references from parent papers), hereafter called “children papers.”

The types of additional crimes within these publications consisted of mostly forced labor or human rights violations (mentioned in 17 of the papers or 68% of the total), followed by drug trafficking which was mentioned in four or 16% of the papers. Smuggling which was mentioned in three (12% of papers) (list of children papers provided in supplementary materials).

Of these 25 papers, six included primary data (24%) with the majority of citations from gray literature (n = 5, 20%). Only one paper included primary data from the peer reviewed literature. Of the remaining papers, five (20%) were peer reviewed and based on secondary data. The majority of papers cited by the parent papers were based on secondary data and information gleaned from gray literature consisting of reports from NGOs and media reports (Figure 1). When findings are not based on primary data collected, they should ideally be backed up by empirical research as opposed to secondary data. The most cited paper was the report written by the UNODC, which is based on secondary data and was not peer reviewed.


[image: Figure 1]
FIGURE 1. Schematic of the narrative genesis of parent and children papers.




Case Study Review of Media Content

A total of 330 independent events were collected from thousands of news articles scanned. From these 330 events, only six events included incidents of additional crimes (Table 2).


Table 2. Media cases with additional crimes reported, based on 330 independent events, 2015-2019 inclusive.
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Half of these reports mentioned labor abuses such as modern slavery or human trafficking, while documentation offenses were mentioned in two stories and drug smuggling was mentioned in two stories. The number of stories that included any additional crime accounted for just under 2% of the total reports on IUU fishing.




DISCUSSION

There is an emerging narrative suggesting that there are links between organized crime and illegal fishing, despite a dearth of evidence. This narrative suggests that the crimes are associated; for example, that fishers who are involved in illegal fishing will also be involved in smuggling drugs and a range of other crimes via organized criminal networks. We found little evidence to suggest this is true when examining both primary and gray literature (e.g., published reports). Analysis of recent media from South East Asia found that <2% of stories on illegal fishing mentioned any additional crimes. Here, we discuss these results in further detail, specifically using the findings to offer distinct business models that operate within the world's oceans to offer clarity on maritime criminal activities.

While there are many illegal activities taking place on the ocean, there are distinctions and differences between them. These activities can be conceptualized through their underlying business models. We propose there are three basic business models operating: harvesting, moving cargo, and provision of a venue (Table 3). The three models are distinct based on key components of a business model. There are some consistencies, notably that they are all based on a physical asset. Perhaps this is why these different business models are sometimes incorrectly conflated. However, they differ in key activities and value proposition. We suggest that integrated criminal activities where multiple business models are operating simultaneously are uncommon.


Table 3. Key components of different marine business models.
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In our data analysis, harvesting, and cargo endeavors are more often associated such as trafficking drugs via a fishing vessel, compared with venue based crimes. This may be because harvesting and cargo associated activities are more likely to be based on movements between ports, whereas venue based crimes could be stationed offshore. Most likely, cargo based crimes are mimicking harvesting based activities, such as fishing, and therefore are more likely and incorrectly combined as one activity.

There is a logical differentiation between business models from the perspective of the criminal organization. For instance, for a business moving illegal drugs between countries the key value proposition is the movement of the material in a clandestine manner over a short period. The time the cargo spends in transit is an opportunity cost, as the sunk assets of production cannot be recovered until the onward sale occurs. In contrast, illegal harvesting is constrained by the rate of discovery and harvest of the species of interest. For instance, vessels harvesting giant clams must find appropriate habitat, deploy divers, and then recover the clams. In this case, the transit out and back from the fishing grounds is purely a cost, while the operation on the fishing ground is likely less costly in fuel, but generates increasing revenue per time. Given this, vessels using a harvesting model should be expected to maximize their returns by staying at sea as long as possible –constrained by the volume of catch the vessel can hold, and its fuel and food supplies. Thus, the harvesting and cargo business models are in some sense fundamentally at odds in terms of their likely operating model. As such, one might expect vessels engaged in one business, such as harvesting, to occasionally move cargo as a minor activity in the context of their harvesting business, but it is unlikely that vessels would simultaneously engage in a mixed model.

There was a lack of evidence for certain crimes, such as drug and weapon smuggling being related to IUU fishing. The predominant crimes identified both in the literature and media data were forced labor and workers' rights violations. Extensive over-fishing and declines in fish stocks have been linked to driving increases in human slavery and forced labor activities (Brashares et al., 2014). Decker Sparks and Hasche (2019) highlighted how geographic, regulatory, and cultural contexts create a supply of vulnerable peoples who can be exploited, while the current fisheries context provides the demand in the cycle. Specifically, as stocks decrease and catch per unit effort decreases, effort must increase to maintain catches resulting in smaller profit margins. Subsequently, the demand for cheap labor increases and the chance of labor exploitation increases as does the susceptibility of fishers to engage in illicit activity (Okafor-Yarwood, 2020). In geographical contexts where there are high volumes of displaced peoples, undocumented workers, migrants, or geographic isolation, exploitative practices are more likely (International Labour Office (ILO), 2005; Robertson, 2011; Crane, 2013). More so, if the regulatory context is one which has government complicity, political instability, high levels of corruption, limited regulations, regulatory failures, poor fisheries management, a lack of effective regulatory infrastructure, and much less enforcement (Crane, 2013; Pomeroy et al., 2016). Finally, cultural contexts can also exacerbate the vulnerability of certain groups, for example, if there are deep-rooted social inequalities (Crane, 2013; Decker Sparks and Hasche, 2019). These drivers reduce alternative choices for groups of people, leaving them extremely vulnerable in a context with little agency. There is a clear relationship between the fishing industry, and hence IUU fishing, and forced labor, human rights violations and examples of modern slavery. For example, the empirical data collected from the International Organization for Migration reported more than 1,200 trafficked fishers in 2015 in Indonesia alone (IOM, 2016). Worryingly, within Lake Volta's fishing industry 56% of workers (n = 444) are child workers who have been trafficked into forced labor (Adeyemi et al., 2015).

When it comes to the relationship between the fishing industry and cargo based illegal activities such as smuggling, the connection is less clear. Trends in drug, human, arms, and wildlife trafficking vary. Arms trade is unclear due to difficulties in differentiating between legal and illegal sales, drug trafficking is thought to be stabilizing, while human and wildlife trafficking are on the rise (Jacobson and Daurora, 2014). The use of boats for these activities has been documented (Sorensen, 1990; Kassar and Dourgnon, 2014; Atkinson et al., 2017), as illicit cargo vessels can often avoid detection or inspection at sea. In port, they can be disguised as fishing vessels. Organized criminal groups have even gone to the extent of purchasing fish processing factories and registering as a fishing company as a cover for drug trafficking (Aning, 2007). Within the UNODC report, it is explicit that fishing vessels are used for smuggling activities but “it seems clear that, as in the case of migrant smuggling, fishers are not generally perceived to be part of the organized criminal activity” (93: 2011). There are examples, especially within drug smuggling reports, that fishers are “hired” on an ad hoc basis for navigation and maritime skills or lookouts, but as a separate endeavor, as opposed to in addition to fishing activities (Liss, 2014).

The use of vessels as venues for illegal activities was not evident within the media or literature we reviewed. The link between IUU fishing and illicit venues is not commonly discussed, however, there have been reports of illicit venues on vessels. “Women on Waves” is a Dutch non-profit group which offers reproductive information, workshops, and abortions offshore of countries with anti-abortion laws (Gomperts, 2002; Aljazeera, 2017). Boats have also hosted drug production laboratories (Boffey, 2019). There are examples of vessels being used as casino cruises for illegal gambling (Kra, 2004; Lo, 2015). Just as trafficking occurs on boats, so too do venue based criminal activities occur on vessels, yet the link between venue-based illicit activities and fishing is not made. However, the distinction between harvesting and venue business models are clear.

Where we see an association between crimes is within the harvesting business model, most notably linked with forced labor or human trafficking. This is likely due to the revenue models within each business model. The harvesting business model is a price taker compared to the cargo and venue business models which are price setters. As a price taker, the harvesting model is based on accepting the prevailing market prices and is more closely linked to the customer (Figure 2). This results in a less stable market. Perhaps this explains the increase in associated crimes, as the crimes are attempts to maximize profit via reducing costs by forcing inhuman working hours or lack of pay. Price setters, for example, drug smuggling, may scale prices not only by quantity but also in risk, as cargo that carries a more severe punishment will come with a larger price (i.e., heroin vs. marijuana). For venue based activities, the cost will scale with infrastructure provisioning. This is inherently a more stable market and is further removed from customer interaction (Figure 2).


[image: Figure 2]
FIGURE 2. Key partnerships across three distinct marine business models. The shaded box for each business model depicts where the key activity takes place.




CONCLUSION

The consequences and severity of illegal fishing, associated fisheries crimes, and organized crime that occurs on the sea are severe (Tickler et al., 2018; Moreto et al., 2019; Teh et al., 2019). While we present the argument that marine business models are discrete, there are numerous examples of leaders and experts conflating these issues (Witbooi et al., 2020). The intention of doing so may be to raise concern and attention to improve the well-being and safety of fishers however it may have the opposite effect. For example, the Indonesian minister of marine affairs and fisheries has stated “illegal fishing is often a vehicle for other crimes, such as people smuggling, drugs smuggling and slavery” (IOM, 2016: 1). Conflating these issues and including slavery or forced labor in the same context as drugs trafficking runs the risk of criminalizing victims of modern slavery or forced labor. For example, recent literature has argued that fisheries are heavily linked to drug trafficking (Belhabib et al., 2020), whereas the link seems to be based on the use of fishing vessels as disguises as opposed to boats and crews that are actively fishing. The difference may seem subtle but we argue that links between organized crime and illegal fishing should be made with caution to protect those at risk.

This paper aimed to explore the empirical and secondary data surrounding a narrative linking illegal fishing and organized crime. While extensive media data was collected within South East Asia—which accounts for 68% of the words' fishing fleet (FAO, 2020b)- there is potential regional bias within this data. Other regions such as West Africa and Latin America may have yielded different proportions of associated crimes and is worth exploring but was beyond the scope of this study. Additionally, within the literature review, additional papers may have emerged using different search terms such as “fisheries crime.” Finally, the clandestine nature of illegal activity creates uncertainty surrounding any conclusions as illicit relationships are more often anecdotally shared rather than empirically (Telesetsky, 2014). None-the-less our research is contributing to a significant knowledge gap and evolving the conversation to help identify where more resources can be allocated to improve fisheries operations globally.

While we suggest that there are links between IUU fishing and human rights abuses but less with IUU fishing organized crimes we stress that addressing all human and environmental violations are important. Protecting the people who work within marine industries and ensuring the sustainability of the global marine estate is complex and challenging. As difficult as enforcement is on land, it is exponentially more challenging to identify, enforce and prosecute illegal activities on the high seas. The trafficking of illegal substances, illicit arms trade and the vulnerability of exploited people, not to mention global food security, are transboundary issues of global concern. We present three distinct business models that operate within the world's oceans to offer clarity on maritime criminal activities. This distinction explains why certain crimes such as forced labor are associated with illegal fishing, while other crimes such as trafficking or smuggling are less likely. By disentangling these crimes, we can better focus on solutions to reduce illegal behavior on the sea and protect those vulnerable to fisheries exploitation, to enhance livelihoods, social well-being and the sustainability of global fisheries.
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