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Humanity has never benefited more from the ocean as a source of food, livelihoods, and well-being, yet on a global scale this has been accompanied by trajectories of degradation and persistent inequity. Awareness of this has spurred policymakers to develop an expanding network of ocean governance instruments, catalyzed civil society pressure on the public and private sector, and motivated engagement by the general public as consumers and constituents. Among local communities, diverse examples of stewardship have rested on the foundation of care, knowledge and agency. But does an analog for stewardship exist in the context of globally active multinational corporations? Here, we consider the seafood industry and its efforts to navigate this new reality through private governance. We examine paradigmatic events in the history of the sustainable seafood movement, from seafood boycotts in the 1970s through to the emergence of certification measures, benchmarks, and diverse voluntary environmental programs. We note four dimensions of stewardship in which efforts by actors within the seafood industry have aligned with theoretical concepts of stewardship, which we describe as (1) moving beyond compliance, (2) taking a systems perspective, (3) living with uncertainty, and (4) understanding humans as embedded elements of the biosphere. In conclusion, we identify emerging stewardship challenges for the seafood industry and suggest the urgent need to embrace a broader notion of ocean stewardship that extends beyond seafood.
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INTRODUCTION

In 1951, Rachel Carson, a marine biologist and the most famous conservationist of her day, wrote in “The Sea Around Us” that: “man cannot control or change the ocean as, in his brief tenancy of earth, he has subdued and plundered the continents” (Carson, 1951). But in the following decades, global catch volumes from marine fisheries stagnated despite growing fishing effort and capacity, sea surface temperatures steadily increased, marine heatwaves of increasing intensity and duration became an annual event, and hundreds of millions of tons of plastic entered the ocean (Jambeck et al., 2015; Bell et al., 2017; IPCC, 2019; FAO, 2020; Holbrook et al., 2020). In May 2019, nearly 70 years after Carson’s book was published, one of the most prominent voices in today’s marine science community, Jane Lubchenco, delivered her verdict to a room of her colleagues: “The ocean is not too big to fail, nor is it too big to fix. It is too big to ignore” (WMO, 2019).

In this paper, we consider a concept and an industry that, when combined, have the potential to transform humanity’s relationship with the ocean: stewardship and the seafood industry. In its simplest sense, stewardship describes “action in pursuit of sustainability” (West et al., 2018). In the context of seafood, this translates into an approach to governance that goes beyond merely complying with regulations and aiming for environmentally sustainable sourcing for a particular commodity, to also incorporate a dimension of care and ethical consideration (Bennett et al., 2018; West et al., 2018), consider the broader social-ecological system in which a particular activity is conducted, and ensure that these activities are responsible by focusing on human rights and equity across different groups and generations (Chapin et al., 2010; Folke et al., 2016, 2019).

Stewardship of the natural resources on which humans depend is not a matter of altruism. It is anchored in a growing realization that transforming how we govern the planet is a necessity for a prosperous and equitable society (Chapin et al., 2009, 2010; Folke et al., 2016). This is particularly clear in the case of global seafood production. Seafood is a key source of protein for billions and the largest employer among ocean-based industries, sustaining livelihoods and households around the world (FAO, 2020). The future of marine capture fisheries rests entirely on the existence of healthy fish populations and their supporting ecosystems, and while certain forms of marine aquaculture have become somewhat decoupled from the ocean through the use of land-based facilities and a reduced dependence on wild-caught fish for feed (Cottrell et al., 2020), they remain fully dependent on a functioning biosphere, including a healthy and unpolluted ocean environment (Folke and Kautsky, 1992; Troell et al., 2014; Farmery et al., 2020; Cottrell et al., 2021).

Drawing on a transdisciplinary team, we consider an emerging reality in which an increasingly consolidated and globalized seafood industry has become disproportionately important for the future of the ocean and the life it contains. While a rich diversity of local examples of stewardship have arisen through the close interactions between communities and the landscapes and seascapes that surround them, could a global analog emerge within the context of the seafood industry? This paper reviews the historical development of private seafood governance and describes four core dimensions of stewardship that are evident to varying degrees over the past 50 years: (1) moving beyond compliance, (2) taking a systems perspective, (3) living with uncertainty, and (4) understanding humans as embedded elements of the biosphere. We conclude by considering several emerging trends within the seafood industry as well as prospects for a more robust embrace of ocean stewardship.



STEWARDSHIP AS A MULTIFACETED MOVING TARGET

The origin of the concept of stewardship in the Anglo-Saxon world can be traced back to the Abrahamic religions, in which humans are called upon to act as stewards of the Earth (Welchman, 2012; Al-Jayyousi, 2018) and has a legacy going back to the Middle Ages. Yet concepts of stewardship are evident in a rich diversity of local settings around the world: Japan has long traditions of landscape (satoyama) and seascape (satoumi) stewardship, Hawaii’s traditional ahupua‘a were governed through the kapu system of taboos, and further examples of stewardship practices of indigenous peoples have been described in Indonesia (talun-kebun), South Korea (maeulsoop), New Zealand (kaitiakitanga), the Philippines (muyong), and elsewhere (Soemarwato et al., 1985; Johannes, 1992; Berkes et al., 1995; CBD, 2011; Kahui and Richards, 2014; McMillan and Prosper, 2016; Ban et al., 2019; Lee et al., 2019; Friedlander and Gaymer, 2020). While inherently diverse and challenging to generalize, such examples illustrate a recognition of the value of nature and the communities’ relationship with it, or of humans as an integral element of their respective landscapes and seascapes, often noting the necessity of harmony between humans and nature (Folke et al., 2016).

Stewardship entails action by a specific entity or group, who will act as a steward, and be an agent of change. There is a long research tradition showing the significant role of individuals characterized as stewards of practice in traditional ecological knowledge systems and societies, emphasizing the institutional, cultural and ethical dimension of such stewardship (Gadgil et al., 1993; Hviding, 1996; Buchmann and Nabhan, 1997; Berkes et al., 2000). By the 1990s, interest groups and grassroots conservation organizations had secularized the concept of stewardship, and governments of several English-speaking countries followed their example by setting up “stewardship programs” to support private landholders in their conservation efforts (Welchman, 2012), while local stewardship associations gained attention for their efforts to manage freshwater resources, landscapes, seascapes, and urban ecosystems (Van Dyke, 1996; Olsson and Folke, 2001; Barthel et al., 2005; Andersson et al., 2014; Plieninger et al., 2015).

But is stewardship limited to local action by local actors? Current conceptualizations of stewardship focus on a mix of three potent dimensions: care, knowledge, and agency (West et al., 2018). More specifically, care encompasses notions of responsibility and attachment that drive stewardship, knowledge covers the understanding and information that shapes stewardship action, and agency implies the capacity to take action as stewards (Emirbayer and Mische, 1998; Chawla, 2009; Nassauer, 2011; Burkitt, 2016; Peçanha Enqvist et al., 2018). In the context of the Anthropocene, powerful corporate and government actors are exercising agency over vast portions of the biosphere, but if such actions are not informed by knowledge of local systems and shaped by care, the outcome can be degradation rather than stewardship. The interconnected nature of the Anthropocene has spurred scholarship on the cross-scale dimensions of stewardship and its significance for human wellbeing, resulting in conceptualizations of biosphere stewardship, planetary stewardship, and Earth stewardship (Chapin et al., 2011; Steffen et al., 2011; Folke et al., 2016). Among other things, these framings share a recognition that humanity can never fully distance itself from natural variability and the corresponding need for humility when seeking to navigate the complexity of living and thriving on a finite planet.

One defining characteristic of the Anthropocene is the emergence of a small number of increasingly consolidated transnational corporations of fundamental importance for humanity’s impacts on the biosphere (Folke et al., 2019; Nyström et al., 2019). A sense of urgency about global inequity and rapid environmental degradation have led some to question whether corporations can themselves act as stewards by engaging in a form of “corporate biosphere stewardship” (Folke et al., 2019; Österblom et al., 2020b). This framing depends on a fundamental realization by corporations that their future viability is entirely dependent on a functioning biosphere. Corporate biosphere stewardship identifies the potential contribution of business, industry and “enlightened entrepreneurs” to sustainable and responsible development, through private governance mechanisms that extend beyond compliance with regulations and applicable laws (Worrell and Appleby, 2000; Folke et al., 2019). A growing body of research focuses on the conditions under which corporate logic, often driven by short-term vision and incentives, could embrace, or would want to embrace, corporate biosphere stewardship (Bebbington et al., 2019; Folke et al., 2020; Etzion, 2020), and the limitations of this corporate logic (Schneider, 2020).

Recognizing that the notion of corporate biosphere stewardship draws on a diversity of historical and emerging stewardship concepts and that traditional governance approaches have yielded mixed results in achieving sustainable seafood production (Crespo et al., 2019; FAO, 2020; Hilborn et al., 2020), in the next section, we narrow our focus to private governance within the seafood industry (Box 1). By considering the range of voluntary initiatives, self-regulation and free market mechanisms associated with the seafood industry, we seek to understand the extent to which dimensions of stewardship are becoming evident within the industry and whether the industry is taking a proactive role toward becoming stewards.

Box 1 | The global importance of small-scale fisheries.

Seafood production is global and diverse in nature, and while the focus of this paper is on the seafood industry, industrial fishing only accounts for around 50% of global capture fisheries production (FAO, 2020). The other half takes place in small-scale fisheries, which employ over 90% of the world’s fishers and fish workers, and provide livelihoods for some 120 million people, primarily in low-income countries (Kelleher et al., 2012; Teh and Sumaila, 2013; FAO, 2015; Teh et al., 2020). Small-scale fisheries are also characterized by diversity, with many shaped by locally developed management practices such as community fisheries co-management (Sen and Raakjaer Nielsen, 1996), locally managed marine areas in the Pacific (Metai, 2018), caletas in Chile (Castilla et al., 1998), and utaki in Okinawa (Sugimoto, 2016). While the study of how stewardship manifests in these settings provides insights into the role of knowledge, customs and management structures, the link between stewardship and environmental sustainability in small-scale fisheries remains ambiguous (McConney et al., 2019; Björkvik, 2020). A further layer of ambiguity is the blurring of lines between small-scale fisheries and industrial fisheries from a market perspective. Although most of the landings from small-scale fisheries are for local human consumption (Kelleher et al., 2012), they are not limited to subsistence, but are increasingly connected to regional markets as well as global supply chains through international trade (FAO, 2020). As a result, industrial fishing and global trade can often drive local dynamics and influence sustainability in some small-scale fisheries (Crona et al., 2015).





FROM SUSTAINABLE SEAFOOD TO STEWARDSHIP

Building on the rich literature describing the “sustainable seafood movement” of the past 50 years, we focus on three main themes: (1) the emergence of seafood boycotts and reactive stewardship; (2) the transition from boycotts to buycotts and the importance of certification schemes; and (3) the growing use of voluntary environmental programs as a precompetitive platform for cooperating on sustainability challenges. Each section relies on paradigmatic examples of new developments in private governance within the seafood industry rather than cataloging all associated activities (see Jacquet et al., 2010a for a comprehensive list).


Boycotts and Reactive Stewardship

The labeling of dolphin-safe tuna in the United States is often pointed to as an early sign of emerging notions of ocean stewardship (Sutton and Wimpee, 2009; Roheim et al., 2018). In 1988, video footage of dolphins dying as a result of purse-seine tuna fishery operations was secretly filmed by the Earth Island Institute (an NGO focused on environmental issues) and subsequently nationally televised, sparking intense media attention and an outpouring of public concern (Teisl et al., 2002). At the time, canned tuna was the most-consumed type of seafood in the United States, and consumer boycotts followed, along with pop-culture references. The 1989 film Lethal Weapon 2, for instance, includes a scene in which Danny Glover’s children attack him for eating a tuna fish sandwich “Daddy, you can’t eat tuna!” His wife proceeds to explain that they are boycotting tuna because the nets kill dolphins. Retailers reacted to the shift in public opinion, and by mid-1990, the three largest tuna canneries in the United States announced a dolphin-safe label (Teisl et al., 2002), a crisis response as public opinion pushed companies to look beyond target species and explicitly address harm to the broader system. This collective private governance step was soon followed by public policy: the label gained extra credibility with the 1990 passage of the Dolphin Protection Consumer Information Act, codifying minimum standards for the label as well as requiring observers on all vessels in the Eastern Tropical Pacific tuna fishery. Civil society pressure subsided, and canned tuna remains one of the most-consumed seafood in the United States1.

The labeling of dolphin-safe tuna (Figure 1A) was of paradigmatic importance for the sustainable seafood movement that was to emerge over the coming decades, demonstrating how NGO-advocacy could rapidly shape public opinion, and then lead to consumer pressure, industry response, and ultimately government action (Roheim et al., 2018; Boström et al., 2019; Bush and Roheim, 2019). As with many of the later examples of successful boycotts, a number of important enabling conditions were in place prior to the advocacy campaign. First, dolphins already enjoyed the status of a charismatic species within the United States; second, a considerable body of scientific evidence on dolphin mortality in purse seine tuna fisheries existed; third, several pieces of legislation had already been enacted by the United States government that provided fertile ground for further action. Consider the state of the Eastern Tropical Pacific tuna fishery three decades before the dolphin bycatch footage was broadcast: purse-seiners intentionally targeted dolphins due to awareness of their tendency to join aggregations of yellowfin tuna and scientific surveys estimated that from the 1960s onward, some 100,000 dolphins were dying annually as bycatch, with marine scientists warning that the dolphin populations were at risk (Hyde, 1979). The Marine Mammal Protection Act was passed in 1972, and a 1975 amendment pushed the tuna fleet to already start implementing preventive measures to reduce dolphin mortality, and required observers on vessels (Teisl et al., 2002). While the mobilization of consumer pressure in the 1980s certainly catalyzed action in this instance, the successful introduction of the dolphin-safe label and bycatch reductions benefited from existing legislation and scientific surveys.
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FIGURE 1. Seafood boycott milestones. (A) Dolphin-safe tuna labels; (B) poster for “Give Swordfish a Break” campaign; (C) bycatch deposited outside a Tesco supermarket in the United Kingdom during Greenpeace’s “Recipe for Disaster” campaign (Photograph from John Cobb, reproduced with permission from Greenpeace image database https://bit.ly/3sof9gc).


Some NGOs have continued to tweak the recipe of consumer pressure and mobilization of popular culture to push for more sustainable management of ocean resources. In 1997, for instance, the “Give Swordfish a Break” campaign was launched by a trio of NGOs: SeaWeb, the Natural Resources Defense Council and the Wildlife Conservation Society (Figure 1B). Celebrity chefs were recruited as allies to spread the message, and Sutton and Wimpee (2009) trace how a combination of social marketing and strategic communications were leveraged to spread the message of taking Atlantic swordfish (Xiphias gladius) off the menu. As with dolphin-safe tuna, the eventual success of the campaign relied on the existence of both strong science and a well-defined governance system. Annual assessments had shown a 68% drop in catch from 1960 and 1996, with average size dropping from 266 to 90 pounds (Sugarman, 1999). Managing swordfish is also a challenge: as highly migratory fish, they migrate annually thousands of miles up and down the Eastern and Western coasts of the Atlantic Ocean, crossing multiple international boundaries (NOAA, 2019). In 1969, the International Commission for the Conservation of Atlantic Tunas (ICCAT) was established with the mandate to manage a number of species, including swordfish, with contracting states meeting annually to set quotas. While NGOs emphasize that the depletion of stocks points to a willful refusal by ICCAT contracting parties to set quotas based on scientific evidence (Pew Charitable Trusts, 2017), the regulatory framework nevertheless provided a platform for the introduction of a recovery plan for swordfish in 2000, along with a closure of 28,000 square kilometers of the Atlantic to swordfishing (Sutton and Wimpee, 2009). Following these twin actions, the campaign ended and today North Atlantic swordfish population levels are considered to be above management targets (NOAA, 2019).

A rich catalog of additional NGO-driven seafood boycotts exists (Jacquet et al., 2010a) with notable examples including a 2004 campaign by Greenpeace aimed at drawing attention to the discarding of bycatch and the sourcing of species on the IUCN Red List by supermarket chains in the United Kingdom (Greenpeace, 2005; Bush and Roheim, 2019). Among other things, Greenpeace’s “Recipe for Disaster” campaign entailed dumping bycatch at the entrances to retailers in the United Kingdom (Figure 1C; Greenwood, 2019). Retailers responded rapidly by announcing changes to their seafood sourcing policies, including to only source sustainable seafood (Greenpeace, 2005; Bush and Roheim, 2019). As before, the advocacy campaign resulted in a reactive step toward stewardship as corporations took voluntary measures to address non-target species (bycatch) and endangered species. But as Bush and Roheim argue (Bush and Roheim, 2019), this response also marked a shift from boycotts like “Give Swordfish a Chance” arguing against the consumption of a seafood product to “buycotts,” which promoted consumption of (sustainable) seafood.



From Boycotts to Buycotts: Stewardship Through Certification and Labeling

The 1990s were a momentous time for the seafood industry, and marine issues began to rapidly grow in prominence within the conservation community (Sutton and Wimpee, 2009). This growth can be attributed not only to recent seafood advocacy successes such as those described in section “Boycotts and Reactive Stewardship” (for a comprehensive list of subsequent market-based initiatives, see Jacquet et al., 2010a), but also to the impact that conservation organizations had on mobilizing support for the 1986 moratorium on commercial whaling under the International Whaling Commission (Mulvaney, 1996; Betsill and Corell, 2001) and a 1992 moratorium on high seas driftnet fishing (UN, 1989). Spurred by these wins, and building on the high-profile collapse of major fisheries and a growing public awareness about the risks of overexploitation, major NGOs like the World Wildlife Fund (WWF) and National Audubon Society increasingly turned their focus to the ocean, with new funding streams from philanthropic organizations, most prominently the David and Lucile Packard Foundation and the Pew Charitable Trusts (Sutton and Wimpee, 2009).

In 1996, WWF and the Unilever Corporation kickstarted a process that would explicitly push stewardship up the seafood industry’s agenda. As one of the world’s largest retailers of seafood products, and with recent fishery collapses as well as economic losses due to “Mad Cow” disease all in recent memory, Unilever was looking for a way to ensure that consumers would have no reservations purchasing their seafood products (Sutton and Wimpee, 2009; Jacquet et al., 2010b). It was well aware of the Forest Stewardship Council (FSC), a market-based certification mechanism established in 1993 to promote sustainable forestry management (Gale and Haward, 2011), and this served as a model for the Marine Stewardship Council (MSC), launched through a partnership between WWF and Unilever, with the purpose of certifying sustainable fisheries and their products (Ponte, 2012). Such a high-profile union of civil society and the private sector was unprecedented in the seafood industry, and the notion of corporations contributing to sustainability was still relatively novel; the World Business Council on Sustainable Development, for instance, had just been founded in 1990 (Sutton and Wimpee, 2009).

The birth of the MSC was not an easy one, with its early years marked by a struggle to gain credibility with the market and NGOs, and skepticism from governments (Gulbrandsen, 2014). Yet an innovative approach seemed more crucial than ever. In 1995, the Food and Agriculture Organization (FAO) of the United Nations had published its Code of Conduct for Responsible Fisheries, a set of international best practices and standards, but it was voluntary and non-binding, leaving many concerned about its long-term impact (Pitcher et al., 2009; Sutton and Wimpee, 2009). Likewise, an implementing agreement to UNCLOS, the “Fish Stocks Agreement”2, was adopted by governments in 1995 with the purpose of devolving management of straddling and highly migratory fish stocks like tuna and swordfish to a network of regional fisheries management organizations (RFMOs), but the results have been uneven and a frequent target of criticism from civil society organizations and others (Cullis-Suzuki and Pauly, 2010). If the MSC could leverage consumers to demand sustainable seafood products, could corporations fix what governments had struggled to achieve? (Roheim et al., 2018).

In contrast to seafood boycotts, which often would focus on a single fishery, or even a single undesirable aspect of that fishery (e.g., bycatch, illegal activity, wasteful resource usage), certifications cover a suite of different factors. In the case of MSC certification, fisheries need to meet three primary criteria: (1) Fishing must be at a level that ensures it can continue indefinitely and the fish population can remain productive and healthy; (2) Fishing activity must be managed carefully so that other species and habitats within the ecosystem remain healthy; (3) Fisheries must comply with relevant laws and be able to adapt to changing environmental circumstances (MSC, 2019b). Although the MSC has become the most prominent certifier of fishery products over the past 20 years, it has been under near-constant criticism for just as long. Many of these criticisms are of particular interest for this research, as they imply an evolving and continuously expanding suite of factors that “stewardship” entails (Table 1). The steps taken by the MSC to respond to these external calls are equally interesting, as they demonstrate the dynamic approach needed by bodies seeking to certify stewardship or act as credible stewards themselves. Broadly speaking, for MSC certification, this has meant expanding beyond an original focus on identifying individual fisheries characterized by sustainable management practices, to gradually encompass additional factors related to human rights, as well as ecosystem-based management, more aligned with a systems perspective and its inherent uncertainty.


TABLE 1. Stewardship as a moving target.

[image: Table 1]
The growth of MSC to become the globally dominant certification standard for capture fisheries can be attributed not only to the strategic partnership of WWF and Unilever, but to an array of other familiar actors as well. From 1997, when MSC was founded as an NGO until 2004, it certified a total of six fisheries, totaling around 500,000 tons of annual production (less than 1% of global fisheries catch at the time; FAO, 2020), and straddled the line between bankruptcy and solvency (Sutton and Wimpee, 2009; Jacquet et al., 2010b). Then, as now, MSC was heavily reliant on philanthropic foundations for its survival (including the Packard Foundation), who sought return on their support by commissioning external evaluations of the MSC; these resulted in recommendations to strengthen monitoring, enforcement and communication efforts (Sutton and Wimpee, 2009). The trajectory of the MSC changed in 2006, when Walmart pledged to only sell MSC-certified fish by 2010 within its North American market (Jacquet et al., 2010b). Shortly after the announcement, Walmart took two key steps: first, it convened a meeting to bridge the divide between two disparate communities, inviting representatives of seafood suppliers and civil society organizations focused on marine conservation; second, the Walton Family Foundation awarded the MSC the largest grant it had ever received to speed up its assessment and certification processes (Sutton and Wimpee, 2009). The expanding budget of MSC and the market pressure to certify more fisheries have remained a concern for some, who worry that MSC may become increasingly liberal in certifying fisheries that are not truly sustainable, or which are characterized by fishing practices that result in lasting ecosystem degradation (Jacquet et al., 2010b; Bush and Roheim, 2019; Schiller and Bailey, 2021; Table 1). Nevertheless, by early 2021, over 18,000 products were being sold bearing the MSC label, accounting for over 17% of marine fisheries catch (MSC, 2020b). It is noteworthy that Walmart’s pledge to only sell MSC-certified fish by 2010 remains unmet, yet its 2006 announcement added weight to the fledgling initiative, catalyzed other retailers, and coincided with an inflection point in the growth of MSC-certified fisheries (Figure 2).
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FIGURE 2. Growth in number of fisheries MSC-certified or in assessment. In January 2006, the world’s largest retailer, Walmart, announced its (unmet) pledge to only sell MSC-certified fish by 2010.


An aquaculture analog to the MSC was launched in 2010 following a series of global multi-stakeholder aquaculture dialogues organized by the WWF. The resulting Aquaculture Stewardship Council (ASC) now includes over 2,200 stakeholders from across industry, academia and governments, who have collaborated to develop the industry standards for farmed salmon, shrimp, tilapia, pangasius, trout, bivalves, abalone, seriola, cobia, and tropical marine fish like groupers and barramundi. The ASC represents the aquaculture industry’s leading certification scheme, with over 1.83 million metric tons of independently certified farmed seafood in 2020 (Vince and Haward, 2017). Volumes of MSC- and ASC-certified seafood are noteworthy in the context of overall production (Figure 3), with MSC expanding to cover a growing proportion of global production volumes that have remained fairly static over the past 30 years. By contrast, aquaculture production has been anything but static, expanding from 58 million tones to 85 million tones since 2010, meaning that despite the rapid growth of ASC-certified volumes, this remains only 2% of global production today (FAO, 2021). While MSC and ASC are perhaps the most prominent seafood certifications in a global sense, a plethora of national, local and other certifications, ratings, and ecolabels also exist – well over 100 by one count (Blasiak et al., 2017a). The diversity of certification criteria renders calculations of what percentage of fisheries or aquaculture production are under some form of certification challenging, while the varying levels of rigor means comparisons or aggregates would be easily misinterpreted (Jonell et al., 2013, 2016; Leadbitter and Benguerel, 2014; Table 2).
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FIGURE 3. Global production and eco-certifications. Volumes of (A) wild-capture marine fisheries and (B) aquaculture production and corresponding share of MSC-certified and ASC-certified production, respectively. Global production data are from the FAO FishStatJ 4.01.0. MSC- and ASC-certified volumes were provided by MSC and ASC, respectively.



TABLE 2. Proliferation of tools and certification schemes within the sustainable seafood movement.
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The decision by both the MSC and ASC to make “stewardship” an explicit aspect of their identity and branding makes their emergence and uptake a key element in the narrative of stewardship in the seafood industry. They also give some insight into initial efforts to define stewardship on a global level, while grounding it in regional or local metrics – looking for instance at individual fisheries rather than whole species, relying on audits on the ground, and exploring mechanisms to bring small-scale fisheries and local communities into a large-scale, global certification body (Table 1).



Voluntary Environmental Programs as Engines of Precompetitive Collaboration

While the founding of the MSC may have heralded a turning point at which sustainability became a key element of corporate strategies throughout the seafood industry, various constellations of “voluntary environmental programs” (VEPs) began to form in the subsequent years. Although diverse in nature, VEPs share a number of common characteristics largely in line with theoretical concepts of sustainability stewardship (Mathevet et al., 2018) and the importance of “enlightened entrepreneurs” in the corporate world (Welchman, 2012). Most fundamentally, VEPs recognize that (1) commercial activities can result in negative impacts on the environment and society; (2) government regulations are a frequent mechanism used to oblige companies to internalize these costs; and (3) in the case of weak or inconsistent governance and regulatory frameworks, these costs are externalized and can result in environmental degradation and negative social impacts (Prakash and Potoski, 2007; Blasiak et al., 2018a). With over 150 coastal states around the world engaged in fishing and other ocean-based industries, considerable variation exists not only in governance and regulatory frameworks (Box 2), but also in the capacity to monitor and enforce national or international regulations (Pretlove and Blasiak, 2018). Illegal fishing activities, for instance, have tended to aggregate in marine areas characterized by weak governance (Österblom et al., 2010). Likewise, the speed of global corporate activity often outpaces the development of appropriate regulatory frameworks, ultimately resulting in negative social and ecological impacts (Berkes et al., 2006; Österblom et al., 2010; Blasiak, 2015; Eriksson et al., 2015). In the best case, VEPs can tighten or eliminate governance gaps, and can foster more desirable social and environmental outcomes by bringing together actors who voluntarily take actions that exceed the minimum requirements of governmental regulations (Prakash and Potoski, 2007; Österblom et al., 2017a; Oceana Europe, 2021).


Box 2 | Examples of international governance and processes relevant to the seafood industry.

While the focus in this manuscript is primarily on private governance mechanisms associated with sustainable seafood and stewardship, there has been a concurrent expansion of relevant public policies, regulatory frameworks and negotiations. Several key international examples are highlighted here:

The United Nations Convention on the Law of the Sea (UNCLOS), frequently referred to as the Constitution of the Ocean (signed in 1982; entered into force in 1994) describes the rights and responsibilities of states with regard to their use of the ocean. Among other things, it grants states broad autonomy in decisions on the management and use of the ocean and marine resources within their respective exclusive economic zones (generally extending 200 nautical miles from their coastlines). An implementing agreement to UNCLOS, the UN Fish Stocks Agreement (signed in 1995; entered into force in 2001) addresses the conservation and management of straddling and highly migratory fish stocks.

The Food and Agriculture Organization is a specialized agency of the United Nations (founded in 1945; currently 197-member states) that has developed multiple voluntary frameworks of fundamental relevance for fisheries and aquaculture activities. These include a Code of Conduct for Responsible Fisheries (1995), International Plan of Action to Prevent, Deter and Eliminate Illegal, Unreported and Unregulated Fishing (1999), Voluntary Guidelines for Flag State Performance (2014), Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food Security and Poverty Eradication (2015), and Voluntary Guidelines for Catch Documentation Schemes (2017).

The Port State Measures Agreement entered into force in 2016 as an international legally binding instrument aimed at preventing, deterring and eliminating illegal, unreported and unregulated (IUU) fishing. It applies to fishing vessels seeking entry into any port outside of the nation where they are flagged, and seeks to be a cost-effective solution to reducing IUU fishing, which is estimated to account for USD 10–23 billion in annual production (Agnew et al., 2009).

World Trade Organization Negotiations on Fisheries Subsidies have been ongoing since 2001 with the aim, among other things, to eliminate certain forms of fisheries subsidies that are contributing to overcapacity and overfishing, an aim also codified within Sustainable Development Goal 14.6.

Negotiations on the conservation and sustainable use of Biodiversity in Areas Beyond National Jurisdiction have been ongoing in different iterations since a 2005 UN General Assembly Resolution (68/70) to initiate a working group on the topic in recognition of gaps in the governance framework for the nearly two-thirds of the ocean that is beyond national jurisdiction. As of early 2021, negotiations have entered the final stage of an intergovernmental conference centered around a “package” of four issues: (1) marine genetic resources, including questions on the sharing of benefits; (2) measures such as area-based management tools, including marine protected areas; (3) environmental impact assessments; and (4) capacity-building and the transfer of marine technology (Tiller et al., 2019).


The Coalition of Legal Toothfish Operators (COLTO), founded in 2003, is exemplary of the potential for VEPs to foster sustainable fisheries and solve a series of problems that national governments were struggling to address. Patagonian toothfish (Dissostichus eleginoides) are a long-lived fish (often living for over 50 years) generally found in deep waters of the Indian Ocean, South Georgia and Patagonian shelf (Collins et al., 2010). Creatively rebranded as “Chilean seabass,” Patagonian toothfish supports a valuable fishery, which expanded rapidly in the early 1990s to reach peak levels of annual reported catch that exceeded 40,000 tons in 1995. Yet catches were substantially higher due to the prevalence of highly lucrative illegal, unregulated and unreported (IUU) fishing, estimated at 35,000 tons (with a value of USD 150 million) in 1997 (Figure 4; Österblom and Bodin, 2012; Pala, 2015). Illegal toothfish operations were depleting toothfish stocks so rapidly that the future of legal fisheries was also at risk – illegal operations also relied on deep-sea longlines that were catching so many seabirds that the stocks of multiple albatross species (Diomedidae) and white-chinned petrels (Procellaria aequinoctialis) were likely on the verge of collapse (Nel et al., 2002; Österblom and Bodin, 2012). By the early 2000s, retailers were halting sales of Chilean seabass, and over 1,000 chefs had agreed to “Take a Pass on Sea Bass,” a campaign launched by the National Environmental Trust in the style of the previous dolphin-safe tuna and “Give Swordfish a Break” efforts (Wu, 2006).


[image: image]

FIGURE 4. IUU catch estimates for toothfish. Volumes of both Patagonian toothfish (Dissostichus eleginoides) and Antarctic toothfish (Dissostichus mawsoni) are aggregated. Data are from CCAMLR (until 2010) and COLTO (since 2011, based on market price and surveillance data). Key stages in the elimination of illegal catches are also highlighted.


Legal toothfish operations were in a particularly challenging position due to the depletion of stocks by illegal operators and the increasingly negative perceptions of retailers and consumers about toothfish. They noted that the rapid increase in illegal fishing was outpacing the slow response from governments (Österblom and Folke, 2013). While the Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR), with its 26 members and 10 acceding states, aims to conserve life in the Antarctic, combatting illegal fishing is a sensitive issue as some of the member states have been involved as flag states or port states for vessels engaged in these activities (Österblom et al., 2010). An informal “shadow network” of actors, however, began to emerge in the mid-1990s through engagement between a Norwegian NGO and industry actors seeking a more rapid response to illegal activity – the outcome was the International Southern Ocean Longline Fisheries Information Clearinghouse (ISOFISH), an organization dedicated to eliminating illegal toothfish operations, and explicitly connecting industry players and civil society actors (Österblom and Folke, 2013). Unbound by the formalities and sensitivities that face governments when engaging through CCAMLR, ISOFISH was able to exert considerable social and political pressure with reports detailing vessels engaged in illegal activities, their ports of call, and efforts to obscure their purpose through reflagging (Österblom and Folke, 2013). The reports were welcomed by CCAMLR, spurring the introduction of a range of formal and informal compliance mechanisms that reduced illegal fishing by over 90% within years (Österblom and Bodin, 2012; Figure 4). As a result of these successes, ISOFISH formally disbanded in 1999, among other things to avoid potential legal liability from companies that ISOFISH had implicated in illegal activity (Österblom and Folke, 2013). Illegal toothfish operations in the Southern Ocean, however, experienced an upsurge in 2002, creating alarm among legal toothfish operators. The shadow networks that had formed as a result of collaboration under ISOFISH was reanimated and formalized with the establishment of COLTO in 2003.

Aware of the existential threat to the legal toothfish operations, COLTO members invested USD 2 million to self-fund investigations into illegal fishing activities; a series of high-profile reports were broadcast on national television in Australia, and dramatic pursuits of vessels engaged in illegal operations helped to build further awareness among the general public and politicians (Masters, 2002; Österblom and Folke, 2013). Since the drama of the early 2000s, COLTO has entered a relatively more dormant state in which it maintains the networks necessary for rapid response to illegal activity, and activates them as needed (Petersson, 2019). COLTO’s activities have now expanded to focus not only on eliminating illegal activity, but also to embrace a broader stewardship role by focusing on reducing seabird bycatch, whale depredation on toothfish longline fisheries, and science communication (COLTO, 2020). The final vessels engaged in illegal toothfish operations are being systematically eliminated; by 2010, there were just a handful of vessels left on the list of repeat offenders, and their ranks continue to thin – in 2016, one was blown up by Indonesian authorities, while another was chased all the way to the coast of Liberia, where it was apprehended in 2018 (Pala, 2015; Anthony and Pullar-Strecker, 2016; Sea Shepherd, 2018). With illegal catches almost entirely eliminated (Figure 4), the membership of COLTO now represents around 77% of the world’s toothfish catch, 51% of which also enjoys MSC certification (COLTO, 2020, 2021).

The number of VEPs operating in the ocean space has grown in recent years. For instance, the International Seafood Sustainability Foundation (ISSF), launched in 2009, facilitates “science-based initiatives for the long-term conservation and sustainable use of global tuna stocks, reducing bycatch and promoting tuna ecosystem health” (ISSF, 2020), conducts third-part monitoring and has publicly sanctioned members who did not comply with agreed standards. A key VEP within the marine ingredients space is MarinTrust (formerly IFFO RS), established in 2001 with the aim of ensuring a responsible supply of fish meal and fish oil, and whose members currently produce over 50% of the world’s supply of both (MarinTrust, 2020).

Two of the most recent additions to the family of seafood VEPs are the Global Salmon Initiative (GSI; established in 2012) and the Seafood Business for Ocean Stewardship initiative (SeaBOS; established in 2016). Both seek to embed and capitalize on stewardship ideals at the executive level and encourage precompetitive collaboration by bringing together competing companies to solve shared problems that cannot be addressed in isolation and which would not result in competitive advantage for any one company. A noteworthy area of overlap between the GSI and SeaBOS is a focus on appropriate use of antimicrobials, driven in part by concerns related to the increased frequency and spread of antimicrobial resistance (Wernli et al., 2017), which threatens to generate negative public perceptions of the aquaculture industry and to potentially undermine production in parts of the world (Watts et al., 2017; Henriksson et al., 2018). It is a global challenge that transcends the capacity of any single company to address (similar to climate change), rendering it an attractive focus for precompetitive collaboration (Folke et al., 2019). While the GSI focuses on salmon (and its members produce 40% of the world’s farmed salmon), the SeaBOS initiative includes ten of the world’s largest seafood companies, encompassing wild capture fisheries, aquaculture, and feeds production, with time-bound goals focused on addressing social, ethical and ecological issues that afflict the industry’s reputation and future viability, including illegal fishing, labor abuses, ocean plastic pollution and antimicrobial resistance. The initiative is the result of a science-industry collaboration to understand the potential of “keystone actors” within the seafood industry to achieve transformative change toward ocean stewardship (Box 3; Österblom, 2017; Österblom et al., 2017b, 2020a).


Box 3 | Keystone actors in the seafood industry.

The seafood industry is characterized by increasing levels of consolidation, with 13 companies controlling 11–16% of global catch, and responsible for 38% of the seafood industry’s revenues (Österblom et al., 2015). Dubbing these 13 giants as “keystone actors” within the seafood industry, the authors make reference to the ecological principle of keystone species, which are disproportionately important for the structure and functioning of their respective ecosystems (Österblom, 2017).

Four characteristics of keystone actors: (a) dominate global production revenues and volumes within a particular sector, (b) control globally relevant segments of production, (c) connect ecosystems globally through subsidiaries, and (d) influence global governance processes and institutions (Österblom et al., 2015).



The long-term credibility and effectiveness of VEPs is linked in particular to two key factors: the existence of clear sanctioning mechanisms, and the standards for membership (Potoski and Prakash, 2013). For instance, weak membership standards coupled with an absence of sanctioning mechanisms, will likely result in free-riding by some members, leading to a loss of credibility for the VEP, limited environmental impact, and few branding benefits for members. Conversely, high membership standards and strong sanctioning mechanisms could result in a credible VEP without free-riding, but could also entail substantial expense for members (Prakash and Potoski, 2007). Certain VEPs, like SeaBOS and GSI, have small and exclusive memberships, resulting in a further dimension of soft power in which dynamics of peer pressure take on added importance, potentially serving as stronger motivation for members to position themselves as leaders in their industry.

Acknowledging that many corporations have embraced corporate social responsibility to eliminate negative environmental and social outcomes from their operations, and that these positive steps seldom penetrate throughout entire supply chains (Thorlakson et al., 2018), VEPs are also faced with the challenge of effectively monitoring, understanding and communicating their impact (Box 4). Optimally, VEPs are able to demonstrate to public officials the benefits and incentives of engaging in more effective management and stewardship of ocean resources (Sutton and Wimpee, 2009). As such VEPs often become actively engaged in seeking to influence governance and regulation, recognizing the positive synergies that can emerge from promoting enabling and cooperative public policy approaches. Indeed, as Sutton and Wimpee emphasize:


Box 4 | Measuring and ranking stewardship.

While certification schemes and ecolabels can be considered VEPs due to their voluntary nature, benchmarks and indices occupy similar but distinct territory, providing independent assessments of performance. In both instances, their legitimacy is tied to their methodologies, ranking metrics and transparency.

The Seafood Stewardship Index (SSI) is a benchmark under the umbrella of the World Benchmarking Alliance, seeking to measure the performance of the world’s 30 largest seafood companies in relation to the Sustainable Development Goals. Inspired by the keystone actors approach (Box 3), the index is conceived as a way to accelerate movement toward a sustainable seafood industry. Rankings are calculated based on a set of 60 indicators across five measurement areas: governance and management of stewardship practices, stewardship of the supply chain, ecosystems, human rights and working conditions, and local communities. In the first iteration of the SSI, published in 2019, overall findings included that two-thirds of companies in scope did not have specific mechanisms in place to reduce IUU risks in supply chains, and only 20% of companies had remediation mechanisms in place to address human rights abuses.

The FAIRR Protein Producer Index brings together both livestock and aquaculture/fisheries under the umbrella of “protein production,” generating an investor benchmark of environmental, social and governance performance. The index is built around a set of nine risk factors, including waste and pollution, governance, working conditions, and antibiotics. Members of the Index include banks and investment groups, with a total of USD 27 trillion in assets under management as of January 2021.

The Global Sustainable Seafood Initiative (GSSI) was developed with the aim of addressing the proliferation of certification schemes and standards and associated confusion among retailers about their qualities (Table 2). Acting as a type of “benchmark of benchmarks,” the GSSI benchmarking tool directly derives its 186 “essential components” from relevant FAO codes (Code of Conduct for Responsible Fisheries, Ecolabelling Guidelines (for fisheries or aquaculture) and Technical Guidelines for Aquaculture Certification for aquaculture) and is applied across the range of aquaculture and fisheries products. As of February 2021, nine certification schemes had received GSSI recognition.



“one of the leading challenges for the sustainable seafood movement will be to move beyond commitments to change seafood sourcing policies […] to directly influence fishery management itself [since] market-based approaches can never supplant or replace effective public policy, nor should they be expected to do so.” (Sutton and Wimpee, 2009)



DIMENSIONS OF STEWARDSHIP

The concept of stewardship implies the existence of stewards. Stewards are taking on this role because they have a strong incentive to do so: because they use, exploit, or enjoy some part of the biosphere. But considering that the uptake of such terms is still largely unfamiliar to an industry accustomed to the framing of corporate social responsibility, to what extent has the seafood industry taken on a stewardship role? As described in the paradigmatic examples in Section “From Sustainable Seafood to Stewardship,” simple cause-effect storylines are largely absent from the seafood industry. While stewardship is associated with aspiration and responsibility, many such actions have clearly pragmatic qualities, in the sense that they are driven by a desire to protect reputation and maintain sales. Through reflecting on the theoretical notions of stewardship in Section “Stewardship as a Multifaceted Moving Target” and the historical narrative of Section “From Sustainable Seafood to Stewardship,” we note four broad dimensions of stewardship in which efforts by actors within the seafood industry have aligned to varying degrees with theoretical concepts of stewardship.


Moving Beyond Compliance

A key distinction between sustainability and stewardship is that the latter entails notions of care, knowledge and agency. Evidence for stewardship within the seafood industry would therefore include proactive steps to move beyond compliance with governmental regulations to becoming a positive force in sustainability transitions (Österblom, 2017; Folke et al., 2019; Jouffray et al., 2019). While the operational changes implemented by seafood companies in response to public pressure and NGO campaigns seem more reactive than proactive, the growing universe of VEPs provides some evidence for movement toward stewardship. One such example is provided by COLTO (see Section “Voluntary Environmental Programs as Engines of Precompetitive Collaboration”) and the capacity for legal operators in the toothfish industry to engage with a diverse range of actors, as well as each other, to virtually eliminate illegal operations from toothfish fisheries. Elsewhere, the Association of Responsible Krill Harvesting Companies (ARK) established a series of voluntary spatial closures in the fishery that have been adhered by all members with 100% compliance since 2018 (ARK, 2019, 2020). When the GSI was established in 2013, there were no salmon farms certified by the ASC. Members committed to 100% certification by 2020, and while the target was not reached, the quotient grew from 0 to 65% in less than 7 years (Global Salmon Initiative, 2020a). Common to all cases is a clear reputational gain for participating companies and the associated VEPs as well as a more explicit attention to sustainable operations, although the extent to which this has translated into price premiums or positive environmental impacts is often unclear. In the absence of associated public policy measures, a failure to capture and communicate positive environmental impacts and economic incentives may weaken the durability of such private governance approaches.



Taking a Systems Perspective

A systems perspective recognizes that the target species in focus are part of a broader ecosystem, with species interactions that are critical for ecosystem functioning and a healthy ocean (Häyhä and Franzese, 2014; Yletyinen et al., 2016). Nowhere is this systems perspective more evident, perhaps, than in voluntary commitments by the aquaculture industry and associated VEPs to reduce the use of fish ingredients in aquaculture feed. Rapid growth of the aquaculture sector since the 1980s has been accompanied by a rising demand for aquaculture feeds and a recognition of finite limits on fish ingredients. Most of the fish that are reduced for use in feed play important roles in their ecosystems and are themselves food-quality (Pikitch et al., 2014), raising questions in the context of a planetary diet about their conversion for use as aquaculture feed rather than for direct human consumption (Troell et al., 2014; Cashion et al., 2017; Froehlich et al., 2018; FAO, 2020; Tacon, 2020). Moreover, key fish populations such as the Peruvian anchoveta are particularly prone to fluctuations in El Niño years, making over-reliance on such fisheries a risk (Hernández-Santoro et al., 2019; Siple et al., 2019; Szuwalski et al., 2019). Elsewhere, feed companies have called on governments to follow scientific guidance on the management of pelagic fish populations in the northeastern Atlantic and reduce fishing pressure and quotas accordingly (Korban, 2020). One key factor in the context of aquaculture feed production is the potential future role of mesopelagic fish as a source of feed for the growing aquaculture sector. Even though there is uncertainty on the global biomass of mesopelagic fishes, their role as biological carbon pumps is thought to have important implications for climate regulation, and the ecological impacts of harvesting them for aquaculture feed are unknown (Cavan et al., 2019; Hidalgo and Browman, 2019; Olsen et al., 2020). The aquaculture and feeds segments of the seafood industry have also taken substantial steps toward investing in research and development of feed alternatives like algae oil, genetically modified canola that contains high levels of omega-3 fatty acids, methane fermentation, and increased use of fisheries by-products (Cao et al., 2015; Pieja et al., 2017; Blasiak et al., 2018b; Cottrell et al., 2020; Naylor et al., 2021). The emergence of some of these feed alternatives creates challenging choices though, as GMOs remain controversial and agriculture is the leading cause of biodiversity loss on the planet (Brondizio et al., 2019). Additional signs of a shift from a single-minded focus on target species include the range of voluntary commitments to eliminate bycatch and non-target species (particularly marine megafauna and other charismatic species) from capture fisheries operations. Efforts to reduce the risk of farmed salmon (or their associated diseases and parasites) impacting wild salmon populations fall under this umbrella as well – representing significant steps by the industry closely linked to consumer pressure, NGO advocacy, and major reputational risks (Global Salmon Initiative, 2020b).



Living With Uncertainty

Stewardship has been associated with actions demonstrating recognition that natural variability can never be fully controlled for, and therefore approaches to living with uncertainty are needed (Folke et al., 2005). Precautionary approaches and efforts to quantify uncertainty are gradually being incorporated into traditional management plans for capture fisheries and aquaculture production, but are by no means the norm (Privitera-Johnson and Punt, 2020). One example from salmon fisheries is the focus on a portfolio approach, whereby attention is paid to maintaining sub-populations and their associated genetic diversity to hedge against unexpected variation and change (Schindler et al., 2010; Blasiak et al., 2020). Many of the private governance approaches detailed above contain similar elements, including a focus on ecosystem-based management (e.g., MSC), and benchmarking progress toward risk-based management of capture fisheries (e.g., SSI) (see Section “From Boycotts to Buycotts: Stewardship Through Certification and Labeling” and Table 2). Companies can also be proactive in supporting scientific approaches to the development of models and scenarios focused on better predicting the future ocean, particularly by mainstreaming transparency throughout their operations and by sharing data. The 76 signatories (UN Global Compact, 2020b) to the UN Global Compact’s Sustainable Ocean Principles, for instance, have committed to “share relevant scientific data to support research on and mapping of relevance to the ocean,” and the associated UN Global Compact Action Platform for Sustainable Ocean Business entered into an agreement in late 2020 with the Intergovernmental Oceanographic Commission of UNESCO to formalize a commitment to science-industry collaboration within the context of the UN Decade of Ocean Science for Sustainable Development (UNESCO, 2020).



Understanding Humans as Embedded Elements of the Biosphere

A theoretical element of stewardship that is more challenging to identify within the seafood industry is a clear recognition of human society as part of nature (Dasmann, 1976; Gadgil et al., 2021) and acknowledging that human well-being is dependent on biosphere health (Folke et al., 2016; Österblom et al., 2017a). Language in line with this thinking can be found throughout industry sustainability reports, yet how this is reflected in operations is less obvious. One area in which the worlds of seafood production and human well-being explicitly connect is in the context of antimicrobials use in aquaculture operations. The increased frequency and spread of antimicrobial resistance is a looming global health challenge (Wernli et al., 2017) (see section “Voluntary Environmental Programs as Engines of Precompetitive Collaboration”), and has been linked to overuse and misuse in the agrifood industry, leading the World Health Organization (WHO) to publish a list of Critically Important Antimicrobials for Human Health (World Health Organization, 2019). Yet the WHO designation has not halted the use of these antimicrobials in the aquaculture industry (Henriksson et al., 2015). Members of the GSI have committed to report annually on their use of antibiotics, but the Norwegian salmon sector is something of an outlier in the industry, with large investments in research and development and distributions of vaccines to salmon in the Northern Hemisphere, dramatically cutting rates of antibiotics use in these farms (World Health Organization, 2015). Salmon farms in other parts of the world face different pathogens for which vaccines do not exist, and ultimately salmon is only one among a multitude of other aquaculture species, which have drawn far less investment in the development of vaccines and non-medicinal methods for addressing pathogens and parasites (FAO, 2020; Tacon, 2020). Overall, there is little transparency with regards to antibiotic use within the aquaculture industry, and the detection of antimicrobial residues and resistant bacteria in seafood suggests a globally prevalent and poorly quantified problem that is contributing to a future health crisis (Watts et al., 2017; Troell et al., 2019a). Transparent and responsible use of antibiotics within the aquaculture industry is just one of a suite of emerging and future stewardship challenges that the seafood industry has struggled to address to date (Schar et al., 2020), but which are garnering growing international concern and attention, and are detailed in the following section.



A FUTURE OF PERSISTENT AND EMERGING STEWARDSHIP CHALLENGES

Perceptions of stewardship have expanded since the 1980s to encompass a growing range of issues, with more likely to follow as novel challenges become apparent within the seafood industry. While some of these issues are not new to the industry, they have certainly gained new prominence and attention in recent years.


Labor Abuse

In recent years, social responsibility and social justice have gained prominence in the sustainable seafood dialogue (Kittinger et al., 2017; Lewis et al., 2017; Duong, 2018; Nakamura et al., 2018; Teh et al., 2019), not least due to high-profile Pulitzer Prize-winning stories by the Associated Press in 2015 on slavery in Southeast Asian fisheries (Geller, 2016). Yet the linkage between social justice and seafood sustainability has not always been obvious. One analysis of several hundred popular media articles published from 2003–2013 dealing with sustainable seafood found that almost none were linking social issues with seafood sustainability (Van Holt et al., 2018). Among experts informing seafood certification processes, initial hesitation also existed due to the normative aspects of social justice and the lack of universally accepted external reference points for some social issues such as what constitutes fair pay or underage labor (Blasiak et al., 2017a). Within the past 3 years, however, MSC, ASC, GSSI, the SSI and others have taken initial steps to explicitly consider elements of social justice in their activities (GSSI, 2018; MSC, 2019d; Wilhelm et al., 2020). A rapidly growing suite of electronic monitoring, traceability and artificial intelligence applications has also emerged in recent years and is being leveraged to identify and address labor abuse in the seafood industry (Dunn et al., 2018; Kroodsma et al., 2018; McDonald et al., 2021). Jim Leape, a board member of MSC, put it simply at the 2019 World Economic Forum in Davos: “If your seafood is caught by slaves, it doesn’t matter if it’s sustainable.” (FOA, 2019). Among the suite of social and environmental challenges that VEPs and certification schemes strive to address, companies have proven particularly open to interventions addressing working conditions, perhaps due to associated concerns about reputational risk (Thorlakson et al., 2018). Yet while the SSI found in 2019 that 22 of the 30 largest seafood companies have human rights commitments in place, only 6 of these had corresponding remediation processes (World Benchmarking Alliance, 2019).



Ocean Plastic Pollution

In recent years, ocean plastic pollution has become front-page news in the international media, with a 2018 episode of the BBC Blue Planet II series on plastic pollution garnering over 10 million viewers in its first broadcast (Ruddick, 2017). A growing body of scientific work has cataloged the growth of ocean plastic pollution, but often relies on local sampling coupled with global extrapolations (Eriksen et al., 2014; Jambeck et al., 2015; Barrett et al., 2020). Recent studies have also found that many particles and fibers found in ocean water are organic in nature or cannot be conclusively categorized as microplastics (Martinelli et al., 2020; Suaria et al., 2020), suggesting the need for greater scientific clarity in sampling and analysis of ocean plastics. Sampling of seafood has found that microplastics are ubiquitous, yet are found at levels far below contamination thresholds, even in filter-feeding species such as oysters (Lusher et al., 2017). Land-based sources far exceed the seafood industry in terms of their contribution to ocean plastic pollution, but abandoned, lost and discarded fishing gear (ALDFG) is a significant contributor, which seafood industry actors are seeking to address, most prominently perhaps through the Global Ghost Gear Initiative (Worm et al., 2017). A correlation between ALDFG and IUU fishing activities is thought to exist, due to the greater likelihood of illegal operations being undertaken at night and under extreme weather conditions, making retrieval of damaged or lost gear less likely (Macfadyen et al., 2009). Labeling of gear and appropriate port state measures may help to reduce levels of ALDFG (Macfadyen et al., 2009). While much focus has been placed on reducing the flow of plastic into the ocean and on removing macroplastics that are already polluting it, effective methods for cleaning up microplastic and nanoplastic particles have proven elusive. The impacts of this pollution on the functioning of marine systems and how these are changing in response to this influx of new materials is also poorly understood, but the widespread presence of enzymes that can degrade plastics in ocean waters, and their greater densities in deep water, suggest that microbes in the ocean may already be rapidly evolving to capitalize on the presence of ocean plastic pollution, and providing a source of carbon to associated microbial communities (Alam et al., 2020).



Sustainable Aquaculture Expansion

The aquaculture industry is at a crossroads, and several decades of rapid growth coupled with a simplified narrative of endless ocean space for expanding aquaculture production have sometimes obscured an array of limiting factors (Troell et al., 2017; Couture et al., 2021). The industry’s future contribution to food provision and sustainable development outcomes is inherently tied to the development of effective climate change adaptation efforts (Barange et al., 2018), increased innovation aimed at developing sustainable feed resources and improved biosecurity and disease treatment (Troell et al., 2014, 2017), as well as governance mechanisms that support equitable development opportunities (Brugere et al., 2021).

Expansion of fed aquaculture may involve intensification and extension of freshwater pond systems, and/or extension of more technologically advanced systems, such as recirculating aquaculture systems (RAS) and offshore farming systems. While the latter two categories can have reduced impacts on local ecosystems, their success will depend in part on price of final products, technological innovations, sustainable energy, careful spatial planning, strong governance, and development of sustainable feed resources. With responsibly managed oceanic forage fisheries already at maximum sustainable yields, and more being utilized for food, fish-based ingredients are increasingly being replaced with plant-based ingredients (e.g., soy, wheat, canola oil), and much is currently being done to develop novel feed resources (e.g., insects and single-celled organisms utilizing various by-products) (Cottrell et al., 2020). Genes from marine algae have also been inserted into genetically modified canola crops, resulting in production of high levels of polyunsaturated omega-3 fatty acids that otherwise are absent from the crop (Napier et al., 2019). These GMO crops as well as algae oils represent two new alternatives to fish meal and fish oil, that could have special importance for aquaculture feeds (Cashion et al., 2017; Cottrell et al., 2020). All of these alternatives carry economic, environmental, nutritional, and ethical considerations (Pelletier et al., 2018), and intense efforts are underway to develop appropriate benchmark and certification criteria for aquaculture and feeds production and corresponding carbon footprints (Amundsen and Osmundsen, 2020; Osmundsen et al., 2020; Naylor et al., 2021).

Expansion of extractive aquaculture is different as its production is not tied to food-grade resources as feed inputs or land use. If strategically placed, it can generate valuable ecosystem services such as coastal protection and mitigation of eutrophication (Buck et al., 2017). Seaweeds are already used as human foods and may play an increasingly important role, but this depends on addressing challenges such as palatability and digestibility (Cherry et al., 2019). Their potential role as animal feed may also be large and is presently being heavily researched. Addition of certain red seaweeds to ruminant feed reduces methane emissions, which have accounted for about 20% of climate change in the 20th century (Pachauri et al., 2014; Kinley et al., 2020). Industrial-scale cultivation of red seaweeds may come with a drawback as they also produce a secondary metabolite called bromoform, known for its potent ozone-depleting properties (Carpenter and Liss, 2000; Blasiak et al., 2020). A broader systems perspective on the implications of this and other alternative feed resources is urgently needed – perhaps transcending the need for seafood stewardship and moving the ambition to “food systems stewardship” (Farmery et al., 2021). Seaweed farming is also researched for its ability to take up carbon and how this function could become an additional tool for mitigating climate change. However, the narrative surrounding this potential is built on beliefs more than science, so its potential still needs to be evaluated (Naylor et al., 2021).



Social Norms of Animal Welfare and Consumption

While the narrative suggested in this manuscript arguably starts with animal welfare, namely the bycatch of dolphins in tuna fisheries, the ethical and emotional inner compass of animal-rights advocates and the general public continues to change. Research underscoring sentience and the ability to feel pain within marine species targeted by seafood producers has led, among other things, to recent calls to ban octopus aquaculture and electric pulse fishing (Browman et al., 2019; Jacquet et al., 2019). At the same time, while aquaculture has rapidly expanded to include at least 408 species (FAO, 2020), specialized welfare information is only available for 84 of these (Franks et al., 2021), pointing to a vast gray area at the core of seafood production. Yet perceptions of animal welfare are not universal, and represent a dynamic and evolving aspect of what constitutes sustainable and ethical seafood.

Understanding the regionally and locally specific social norms related to seafood consumption, and how they change over time, will be fundamental not only to the future of animal welfare discussions but also the future population status of species such as sharks, tunas and eels. In some cases, changes in social norms can be quite rapid, including in the case of diets (Nyborg et al., 2016), with social pressure, convenience, and the sheer enjoyment of sharing meals leading people to adopt the same diet as their peers (Nyborg et al., 2016). Celebrity activism in China focused on shark fin soup, for instance, has spurred new regulations and led to a drop in domestic consumption, although demand continues to grow in nearby markets such as Indonesia and Vietnam (Jeffreys, 2016; Knott, 2018), where seafood consumption has grown in recent years alongside rising incomes and increased urbanization (Troell et al., 2019b). In Japan, eel is traditionally consumed on the Day of the Ox holiday, and despite the species being listed as endangered and celebrity chefs seeking to introduce freshwater fish as eel substitutes, demand remains strong (Hunt, 2017; Jiji Press, 2020; IUCN, 2021; MAFF, 2021).

Growing awareness of climate change and the footprint of food production has also driven changes in social norms (Nyborg et al., 2016; Folke et al., 2021). Seafood has been identified as a more “climate-friendly” and healthy substitute for meat due to generally lower carbon emissions, and corresponding branding campaigns are aimed at promoting more consumption of certain types of seafood (Naylor et al., 2021). If social norms shift accordingly toward increasingly replacing meat with fish in diets, this would have substantial ramifications for both meat and seafood production and associated environmental footprints at the local and global scale (Troell et al., 2019b).



TOWARD OCEAN STEWARDSHIP

“The decade to 2030 is one that will define a century […] and the ocean, our most important global common, is key to achieving these goals” according to a 2019 report from the United Nations Global Compact (UNGC) Action Platform for Sustainable Ocean Business – a VEP of ocean-based businesses committed to adopting sustainable policies. But who can achieve this, and how can they do it? The report answers this as well: “We need industry and corporations to come forward and step up as stewards of sustainable ocean practice” and 1 year later, the platform announced its 10-year action plan under the title “Ocean Stewardship 2030” (UN Global Compact, 2020a). These are increasingly familiar notions: the ocean standing at a pivotal moment, the need for urgent action, and a call for stewardship (Box 5).


Box 5 | New forums for shaping ocean policy and action.

Several high profile multi-stakeholder efforts to influence and shape ocean policy have emerged in recent years, signaling an eagerness for approaches that extend beyond the formal structure of international governance processes (Box 2).

The Economist’s World Ocean Initiative was launched in 2012 and convenes an annual World Ocean Summit. The Initiative is focused around three cross-cutting levers of change, namely finance, governance, and innovation, and seeks to mobilize new partnership and insights into how to achieve a sustainable ocean economy. More than 5,000 attendees from over 100 countries were expected for the 2021 Summit, with 130 speakers focused on six action tracks: aquaculture, energy, plastics, fishing, shipping and tourism.

The Friends of Ocean Action was launched following the first UN conference dedicated to Sustainable Development Goal 14 (Life Below Water) and is co-chaired by the UN Secretary General’s Special Envoy for the Ocean and the Deputy Prime Minister of Sweden. The Friends of Ocean Action is a coalition of over 50 prominent “ocean leaders” from governments, philanthropies, civil society and academia, convened by the World Economic Forum and seeking to “fast-track solutions to the most pressing challenges facing the ocean.” The coalition’s work is focused around 11 action tracks, including “Sustainable ocean production” and “Ending illegal, unreported and unregulated fishing”.

In late 2018, the High Level Panel for a Sustainable Ocean Economy was launched with 14 heads of state and the UN Secretary-General’s Special Envoy for the Ocean. Informed by a 2-year scientific process involving over 250 experts and resulting in 16 scientific syntheses (“Blue Papers”), the Panel members committed, among other things, to protect 30% of marine habitats by 2030, and to reduce carbon emissions and ocean plastics, while also addressing illegal fishing and labor abuse in supply chains. Crucially, all 14 heads of state committed in late 2020 to sustainably manage 100% of the ocean area under their national jurisdiction by 2025, although announcements several weeks later by one of the states to initiate seabed mining and expand offshore oil extraction raise questions about shared conceptualizations of sustainable management or stewardship (Adomaitis, 2021a,b; Österblom and Blasiak, 2021).



It has long been recognized that both fisheries and aquaculture depend on the support of healthy and resilient ecosystems (Folke and Kautsky, 1989; Holmlund and Hammer, 1999). What is becoming clear is that marine ecosystems are not only influenced by human actions, but that our actions now dominate the way marine ecosystems operate and function (Worm and Paine, 2016; Jouffray et al., 2020). These impacts range from serial depletion of marine fish populations, to the emergence and accelerating growth of multiple ocean industries, all the way to human-induced climate change altering marine food-webs, ecosystems, oxygen levels, and ocean acidification (Eriksson et al., 2015; Rocha et al., 2015; Blasiak et al., 2017b; Limburg et al., 2020). The tightly intertwined world and the rising awareness that human wellbeing and development are embedded within and dependent on a healthy ocean and a resilient biosphere (Folke et al., 2016, 2021) shift the focus from managing ocean resources and ecosystems to governing marine social-ecological systems (Österblom et al., 2017a). This also entails a fundamental emphasis on equity and equitable distribution of resources rather than simply increasing production to meet global nutrition goals in isolation from the rest of the sustainable development agenda (Farmery et al., 2021). The increasing attention in science, practice and policy on stewardship is a reflection of this shift in perspective (World Benchmarking Alliance, 2019; UN Global Compact, 2020a; Folke et al., 2021; MSC, 2021e; WWF, 2021).

Many examples exist of community-level stewardship of natural resources, where people’s connection to their surrounding landscapes and seascapes breeds care and has resulted in unique cultural practices and resource management (Chakraborty et al., 2020). But we asked at the start of this paper whether an analogous form of stewardship might be emerging in the seafood industry at a global level. Certainly stewardship is in the long-term self-interest of communities and corporations alike, but that self-interest takes highly different forms: to sustain livelihoods and well-being on one hand, and to sustain the viability and profitability of industry on the other. But in the context of an increasingly consolidated and globally connected seafood industry, what evidence is there of the transformative potential of evolving shared concepts of stewardship and a commitment by companies to act as stewards?

Prominent efforts by the Marine Stewardship Council, the Seafood Stewardship Index and other initiatives have been met with vigorous criticism and engagement. This reaction suggests not only a skepticism about current notions of stewardship by the seafood industry, but also an optimism and energy dedicated to ensuring that seafood companies embrace a role as stewards of the ocean. It also underscores the notion of stewardship as a moving target, a dynamic term that encompasses a growing range of aspirations and ideals, but which is still being translated into practice. The list of criteria that are considered evidence of stewardship has continuously grown over the past decades, and while bright spots of progress are evident within the industry, on a global scale even the most basic elements of sustainable fisheries management and elimination of bycatch remain distant targets. The extent to which individual seafood companies, and the industry overall, can achieve these fundamentals while also responding to the growing suite of stewardship aspirations will shape the future of seafood production.

The energy that has been driving the notion of stewardship can be traced back to a diversity of sources. NGOs and other civil society groups kickstarted change by mobilizing consumer awareness and pressure. Philanthropic foundations have played a key and recurring role in promoting a growing suite of market-based efforts to steer the seafood industry toward embracing an ever-wider range of environmental and social issues. And the companies that comprise the seafood industry have increasingly entered into VEPs to engage in pre-competitive collaboration to address challenges within the seafood industry or specific segments of it.

While the focus of this manuscript has been on actions by the seafood industry, it is clear that its actions are, in fact, reactions. Reactions to drivers as diverse as consumer pressure, government regulation, a changing climate, and collapse of fish populations. A more proactive approach might seem to be a clearer indicator of stewardship, but we note in this manuscript that movement toward stewardship has been dependent on a complex interplay of different actors, and there is limited capacity for NGO campaigns, market mechanisms or voluntary environmental programs to enable systemic change in isolation, and even leadership by companies can falter in the absence of clear political leadership and associated actions. The High Level Panel for a Sustainable Ocean Economy (Box 5) represents the most recent initiative by governments to institutionalize ocean stewardship, including with a commitment by the participating 14 heads of state to sustainable manage their respective exclusive economic zones by 2025, announced in December of 2020 (Lubchenco et al., 2020). Action by these countries could provide a powerful and paradigmatic counterexample to recent disappointments such as the global community’s failure to achieve any of the 20 Aichi Targets under the Convention on Biological Diversity by 2020 (Greenfield, 2020). The extent to which governments follow through on such bold commitments, and are held accountable if they fail, remain a central question of relevance for the ocean stewardship challenge (Anon, 2020).

As the concept of stewardship within the seafood industry matures, it may also provide a useful touchpoint for the suite of other ocean-based industries (Virdin et al., 2021). Perhaps more than any other major ocean-based industry, the seafood industry – and capture fisheries in particular – are reliant on ocean health and functioning ecosystems, with degradation of both constituting an existential threat. Yet all ocean-based industries depend to some extent on stable and predictable conditions, and the simultaneous growth of these industries as well as their interactions sets the stage for developing a shared and ambitious vision of “ocean stewardship.”

Much of this manuscript has tended toward the optimistic: introducing the possibilities and promise inherent to an industry showing initial signs of moving beyond short-term operational priorities to exploring the dimensions of stewardship. But a bitter reality of swift degradation of the biosphere cannot be ignored (Halpern et al., 2008; Crespo et al., 2019; Duarte et al., 2020; Pacoureau et al., 2021). The urgency of slowing and reversing current trajectories is omnipresent, as illustrated by a growing proportion of overfished stocks, a 70% loss of global shark and ray populations in 50 years, the rapid spread of antimicrobial resistance, and a dozen more grim statistics (Wernli et al., 2017; FAO, 2020; Lau et al., 2020; Pacoureau et al., 2021). The future of the ocean and humanity’s relationship with it may rest on efforts to translate stewardship from an aspirational notion to a pillar of standard operating procedure anchored in supportive public policy.
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FOOTNOTES

1Dolphin-safe labeling standards and associated practices continue to be the subject of disagreements and legal cases, addressed most recently in a 2019 dispute settlement by the World Trade Organization (https://www.wto.org/english/tratop_e/dispu_e/cases_e/ds381_e.htm”\l”bkmk381abrw2).

2Formally, the United Nations Agreement for the Implementation of the Provisions of the United Nations Convention on the Law of the Sea (UNCLOS) of 10 December 1982 relating to the Conservation and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks.
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First one
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(Bush and Roheim,
2019)
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(Roheim, 2009; Bush
and Roheim, 2019)

129
(SeafoodSource,
2019)

Associated risks

Conflicting recommendations leading to confusion among
consumers, market saturation of lists.

Challenge for retailers seeking to judge which certifications meet
their own sourcing needs, reputational risk if violations are found,
conflicting requirements that lead to confusion, and the difficulty of
rewarding performance rather than just disclosure. Confusion
among consumers (Jonell et al., 2013, 2016).
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Arguments

Stewardship implies not only environmental factors, but should encompass
Labor abuses/modern  social responsibility as well (Kittinger et al., 2017; Nakamura et al., 2018).

Responses

“As of August 2018, as part of the MSC assessment process,
fisheries and off-shore supply chains will be required to
provide a self-disclosure document that reports on measures,
policies and practices in place to ensure absence of forced
and child labor.” (MSC, 2019a).

In August 2018, the MSC deemed that any fisheries in which
forced labor violations had been the focus of prosecution
would be ineligible for certification for a period of 2 years
(MSC, 2019b).

Specifying
sustainability
Precautionary principle
Broader ecosystem
impact
Invasive species.

Exclusivity
De facto exclusion of
small-scale fisheries

Credibility
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from developing world

Financial conflicts of
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Mechanisms to
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Other ethical issues
Shark-finning
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Endangered species
Animal welfare

Fisheries targeting species for which very little is known about life cycles,
spawning rates, impact of fishing pressure, etc. should not be certified until
scientific basis exists to demonstrate sustainability (Jacquet et al., 2010b;

Froese and Proelss, 2012; Bailey et al., 2018).

While some fishing practices with substantial negative ecological impacts have
been banned (e.g., dynamite fishing), others (e.g., high-impact bottom trawling)
(Jacquet et al., 2010b); broader ecosystem impacts beyond the target fishery
(e.g., bycatch) are not adequately captured (Jacquet and Pauly, 2007).

Russian Barents Red King Crab, a purposefully introduced invasive species,

has received MSC certification (Kourantidou and Kaiser, 2019).

Certification of longline Atlantic Bluefin Tuna fishery in July 2020 although stocks
have not recovered fully, and certification is conditional on stock reaching

sustainable status by 2025 (MSC, 2020a; WWF, 2020).

Costs of certification exceed potential benefits for small-scale fisheries (Jacquet
and Pauly, 2007; Foley and McCay, 2014; Nyiawung et al., 2021).

To ensure credibility, stewardship schemes should have representative
governance, and conflicts of interest should be declared or eliminated;
challenges to granted certifications based on concerns about stock
sustainability should be considered by scientific experts (Jacquet et al., 2010b;

Christian et al., 2013).

Stewardship implies not just managing the target stock sustainably, but
ensuring that other ethical issues be addressed, including animal welfare
(Browman et al., 2019), steps to prevent loss of fishing gear (Carr and Harris,

1997); stc.

MSC standard review 2019 expands beyond earlier efforts to
specify sustainability by also including focus on ecosystem
performance indicators and their consistent application
(MSC, 2020b).

The MSC established an “In-transition to MSC program” and
a “Global Accessibility Program” (MSC, 2021b,d).

The MSC set up the Transition Assistance Fund (up to GBP
50,000) to support small-scale fisheries and fisheries in the
Global South on their pathway to sustainability as part of the
Ocean Stewardship Fund (MSC, 2021f).

Other funds/programs managed by the MSC to support
small-scale fisheries/fisheries in the global south include the
Fish for Good Project (MSC, 2021a) (Indonesia, Mexico, and
South Africa) and Capacity Building Programs (MSC, 2021c).

In 2010, none of MSCs 13 board members were from the
developing world (Jacquet et al., 2010b); in 2021, one was
(MSC, 2019c).

MSC standard review 2019 included focus on requirements
associated with shark-finning, endangered, threatened or
protected species, and ghost gear (MISC, 2019a).

Selected examples of recent actions by the Marine Stewardship Council to address expanding notions of what stewardship entails.
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