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Seasonal Fishery Closure in the Northern Bay of Bengal Causes Immediate but Contrasting Ecological and Socioeconomic Impacts
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Bangladesh has introduced a monsoonal fishery closure in the Bay of Bengal to ensure the conservation of fish stocks and productive breeding grounds. While the fishing ban has likely supported this goal, it has also sparked protest and resentment among small-scale fishers. This study investigated fishers’ perceptions of the 65-day fishing ban between May and July in the Bay of Bengal. We collected both qualitative and quantitative data from five coastal fishing communities. Data were analyzed to explore fishers’ perceptions of the socioeconomic and ecological impacts of the closure. While most respondents agreed that the closure produced positive ecological outcomes, they felt that their income and food security had been negatively affected. Importantly, crew members perceived their losses to be more extreme than the boat skipper or owner due to their overreliance on the fishery and lack of alternative skills and occupations. These fishers cannot forfeit their livelihoods and food security needs, as they are already living on the margins of subsistence. This social ramification emphasizes the necessity of understanding the interconnection between fishers’ socioeconomic conditions and conservation needs. Social-ecological trade-offs and inequalities raise the question of social equity and environmental justice, which could ultimately compromise management and conservation effectiveness and legitimacy. The involvement of local communities in the decision-making process for future fishery interventions could enhance both the livelihood opportunities and the positive ecological outcomes in the Bay of Bengal marine ecosystem.
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INTRODUCTION

Policymakers and managers consider seasonal fishery closure a useful intervention in addressing overexploitation and protecting species during their spawning season (Cinner et al., 2006; Arendse et al., 2007; Bavinck et al., 2008; Cohen et al., 2013; Colwell et al., 2019). Many different seasonal fishing closures have been implemented worldwide, such as restrictions on trawling by motorized and mechanized vessels (Morton, 2011; Barley Kincaid and Rose, 2014; Loring, 2017), shrimp trawling (Vivekanandan et al., 2010), and gill netting (Loring, 2017) for a short and defined period of time or permanently (Bavinck et al., 2008; Morton, 2011; Pranovi et al., 2015; Colwell et al., 2019; Amali Infantina et al., 2020) or for a single species (Vivekanandan et al., 2010; Oliver et al., 2015). These are widely recognized conservation and management measures that promote the safeguarding of species by restraining fishing and shielding the species during their spawning season (Hargraves, 2011; Cohen et al., 2013; Chimba and Musuka, 2014; Musiello-Fernandes et al., 2017; Narayanakumar et al., 2017). Seasonal fishing closures have also become an indispensable tool in the worldwide mission of improving governance and advancing fishery sustainability (Kooiman et al., 2005; Central Marine Fisheries Research Institute [CMFRI], 2007). This management intervention also offers ecological restoration of the resources of depleted fisheries and eventual economic benefits to dependent communities (Rahman et al., 2011; Islam et al., 2018; van Brakel et al., 2018).

Seasonal fishery closures are likely to yield various ecological outcomes, such as boosting fishers’ catches (Cohen et al., 2013; Rola et al., 2018) and reduction in fuel use and associated reduction in CO2 emission, with reduced impacts upon ocean biodiversity (Narayanakumar et al., 2017). Such initiatives are considered robust regulatory measures expected to augment marine fisheries production as the stocks are allowed to spawn and grow (Narayanakumar et al., 2017; Napata et al., 2020). Closure for spawning will also positively effect population growth, as well as reducing annual fishing mortality by reducing fishing effort during and even after the closure (Arendse et al., 2007; Clarke et al., 2015). The biomass would be reasonably expected to increase due to the ban period, as it would otherwise have been exploited by the fishery as small-sized juveniles (Arendse et al., 2007; McClanahan, 2010; Napata et al., 2020). For example, in Australia, the seasonal trawling ban has yielded a substantial increase in fisheries production (Shyam et al., 2010). Similar results are evidenced for hilsa shad fisheries, where production increased following ban periods in Bangladesh (Rahman et al., 2014; Islam et al., 2018; Fisheries Resource Survey System [FRSS], 2019).

This conservation measure is known to cause serious socioeconomic disturbances (Finkbeiner et al., 2017; Brillo et al., 2019). Restriction on fishing has strong short-term negative impacts, particularly on the income and livelihood of vulnerable coastal fishers and their communities (Brillo et al., 2019; Napata et al., 2020), as there are no alternative employment opportunities during the fishing ban. This suggests that fishers are left with no other choice but to take on the full impact of the income loss caused by the ban (Aswathy et al., 2011; Brillo et al., 2019; Amali Infantina et al., 2020). This conservation regime generates unemployment and poverty (Shyam et al., 2010), leaving artisanal small-scale fishers and the crews of industrial fishers as the primary victims of the ban (Colwell and Axelrod, 2017). Loss of employment and income following such bans causes severe negative impacts upon livelihoods, and this generates anger, deprivation and distrust among fishers in the long term (Momtaz and Gladstone, 2008). The decrease in employment opportunities and lost income affect fishers and their families physiologically, alongside severe symptoms of depression, mental stress, and health hazards (Allen and Gough, 2006; Islam et al., 2016). A lack of domestic fish supply during the ban, followed by malnutrition, especially among women and children, was also observed in coastal areas (Islam et al., 2016). There are, however, long-term socioeconomic beneficial effects, as the fishery closures increase the future catch of valuable fish and thus increased per person profits (Bavinck et al., 2008; Cohen et al., 2013; Rola et al., 2018; Carvalho et al., 2019). There is also the prospect of an increased employment rate after the fishing ban ends (Brillo et al., 2019).

Although fishing bans represent a good prospect for the long-term sustainability of local fisheries, this conservation measure entails socioeconomic costs, particularly for laborers’ livelihoods and well-being, which compromise the benefits of this strategy (Brillo et al., 2019). Small-scale fishers ultimately cope with this adverse situation by putting more pressure on the common pool fishery resources, and this is underpinned by socioeconomic implications. However, fishers’ non-compliance with fishing rules and regulations to support their livelihood results in increasing pressure on fishery resources, use of destructive fishing gear and methods and a tendency to fish whatever is available, including larvae and juveniles (Murshed-e-Jahan et al., 2014). Regulations may be breached by fishers driven by various socioeconomic and political dynamics. Major drivers behind non-compliance with fishing regulations include lax enforcement, strong ties between violators and the local political establishment, bribery of enforcing authorities, poverty, indebtedness to moneylenders, insufficient incentives and lack of alternative livelihood options, all of which may force marginal fishers to continue fishing during the ban (Islam et al., 2018; Brillo et al., 2019; Napata et al., 2020). These activities cause severe damage to coastal fishery resources and create conflict between fishers and other resource users (Hussain and Hoq, 2010): there is a dilemma between conservation and livelihood sustainability.

Enhanced conservation management strategies in fisheries can help to alleviate economic and food insecurity (Sherman et al., 2018). However, the lack of community support is a significant obstacle in achieving the desired success for this management practice (Kincaid and Rose, 2014). Compliance with ban regulations is necessary for conservation, but this is strongly subject to the cooperation between the government and the local fishers (Bavinck et al., 2008). Compliance with the regulation restricting access is driven by the available alternative livelihood options and greater income security (Peterson and Stead, 2011; Catedrilla et al., 2012; Arias et al., 2015; Islam et al., 2017). Notably, stakeholders’ involvement in fishery management can offer several advantages, including improved planning, conflict management and greater readiness to accept management decisions (Pita et al., 2010; Sampedro et al., 2017; Lorenzen and Camp, 2019).

Bangladesh has a recent history of spatial and temporal fishing bans for the conservation of fishery resources. For the protection and conservation of hilsa shad (Tenualosa ilisha) fisheries, the government of Bangladesh (GoB) has declared six sanctuaries in the Meghna-Padma and Andharmanik rivers, their tributaries and associated coastal waters. The GoB declared four riverine areas as hilsa sanctuaries in 2005, adding a fifth in 2011 and a sixth in 2018. A 2-month fishing ban has been imposed in these sanctuaries to protect jatka (juvenile hilsa less than 25 cm in size). Also, to facilitate breeding, there is a countrywide prohibition on catching brood hilsa for 22 days in October during the peak breeding season. There is also an 8-month countrywide ban from November to June every year on catching, carrying and selling jatka imposed by the Department of Fisheries (DoF) in collaboration with law enforcement agencies and local governments. In 2015, a 65-day fishing ban was first imposed on large commercial trawlers from 20 May to 23 July in the Bay of Bengal to facilitate increased fish breeding. In the same year, the legality of the ban was challenged in the High Court through a writ petition by the Marine Fisheries Association; however, the High Court upheld the government order.

In 2019, the ban was extended to all fishing vessels, including small-scale artisanal fishing boats. The ban came as an immediate shock and immense disappointment for most of the small-scale fishing communities, as they solely depend on fishing for their daily subsistence. The decision triggered unprecedented protests and demonstrations throughout the coastal region. Many small-scale fishers took to the street to protest against the sudden decision taken by the GoB to include small-scale coastal fisheries under the ban. These responses received wide coverage in both national and international news and social media. The fishers complained that the fishing ban drove them suddenly out of their fishing activities and placed their livelihoods in peril. The immediate effects of the ban were headlined in the New York Times as “Bangladesh’s Fishing Ban Leaves Coastal Towns in ‘Nightmare Situation”’ (22 May 2019). Fishers’ organizations demanded authorities either exempt artisanal fishers from the ban or provide adequate support for its duration. In response to this, the GoB decided to provide rice support to the affected poor and vulnerable fisher households under the government’s Vulnerable Group Feeding (VGF) program. However, the fishers reminded the authorities that rice alone (i.e., single food subsistence) is not sufficient to sustain their families.

Although the 65-day fishing ban created widespread impacts on and uproar in coastal fishing communities, there is no systematic study to assess stakeholders’ perceptions, including fishers’, toward the socio-ecological effectiveness of the ban. There is therefore a need to examine the impact of the ban on coastal fishers, both their perceptions of the ecological effectiveness and their response to the negative effects of not fishing. This study thus specifically explores the stakeholders’ (i.e., fishers’) views on the socioeconomic implications and ecological effectiveness of the fishery closure and seek ways to improve fishers’ compliance with the ban through effective management by exploring the drivers of compliance to the ban. It also presents the results in terms of key issues, problems of management as perceived of the fishers and how they responded to crises during the ban period.



MATERIALS AND METHODS

Five study sites in three coastal districts – the Patharghata area of Barguna district, the Mohipur and Kuakata areas of Patuakhali district, and the North Nuniarchora and Fishery Ghat areas of Cox’s Bazar district – were selected for this study owing to their significant contribution to marine fisheries production in Bangladesh (Figure 1). Most coastal inhabitants in the study sites are entirely dependent on fishery resources for their livelihoods, either directly or indirectly.
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FIGURE 1. Location of the study sites.


Because the study targets a specific professional group, purposive sampling was employed to select individuals to interview to ensure that they were knowledgeable, seagoing fishers, because such respondents could provide the most relevant and rich data (Yin, 2015). Only purposive sampling can provide important information from particular, deliberately selected settings, persons or events (Maxwell, 1997). To gather data for the study, 150 fishers were interviewed from July to December 2019. Face-to-face interviews were conducted with fishers from three coastal districts: Barguna (N = 56), Patuakhali (N = 44), and Cox’s Bazar (N = 50; see Table 1). Both qualitative and quantitative methods were adopted for data collection. Interviews were performed informally by a semi-structured questionnaire that constituted both open-ended (qualitative) and close-ended (quantitative) questions (see Supplementary Material). The questionnaires aimed to collect information about the respondent’s demographic characteristics (age, education, income, etc.); details of their fishing activity (target species and fishing methods, types of gears in use, and membership of any organization); fishing experience; level of dependence on fisheries; and their perceptions and attitudes toward fishery closures concerning ecological and socioeconomic impacts, their coping strategies and perceptions to improve management.


TABLE 1. Number of respondents surveyed during the fisher survey among the study sites.

[image: Table 1]The interviews were conducted at fish landing sites, fisher households and local fish markets and shops, where fishermen spend their time engaged in various activities such as loading and unloading fish, mending nets, repairing gears and boats and even gossiping; these sites were selected to allow the fishers’ views to be reflected without disturbance. An additional six focus group discussions (FGDs) were conducted, in which each group consisted of five to eight persons and took approximately 1 h. The FGDs were done to extract qualitative information on the positive and negative consequences of the seasonal fishery closures in terms of socioeconomic and ecological performance. The participants of the individual interviews and FGDs were full time seagoing fishers (both crews and skippers). Another 20 key informant interviews were conducted with knowledgeable personnel such as fishery officers, NGO workers and office holders in fishers’ organizations. Key informant interviewees were expected to answer questions based on their knowledge and experience, and this helped to validate and cross-check the information collected in the individual interviews.

Using descriptive statistics (e.g., frequencies and percentage), the socioeconomic profile of the respondents was analyzed. We used Welch’s t-test to determine whether there was a significant difference in income between the crew and boat skipper. We chose Welch’s t-test because it performs better than Student’s t-test whenever sample sizes and variances are unequal between groups (Delacre et al., 2017). Linear models were created using R 4.0.2 (R Core Team, 2020) to examine the factors (predictors) that most influence fishers’ (crew and boat skipper) income (response variable). A number of predictor variables were considered, including level of schooling, fisher’s age, fishing experience, length of the boat, number of crew for each fishing trip, the engine power of fishing boat, fishing gear and fishing effort (days per year). We used the subset regression approach with the leaps package to determine the best model executed from n-best models (one best model for each number of predictors) to nvmax (null in this case allows for no limit on number of variables) using an exhaustive approach. We chose the best model based on the adjusted R2 and BIC values.

To assess the socioeconomic implications and ecological effectiveness of seasonal fishing bans, the interest of fishers toward involvement in decision-making and/or willingness to participate in resource management was assessed using Likert scale (Likert, 1932) responses. The use of Likert scales allowed respondents to share their thoughts (whether they agree or accept an opinion) on a 5-point scale from 1 (= strongly disagree) to 5 (= strongly agree), with 3 being a neutral feeling or category. To do this, we used a questionnaire to assess the fishers’ responses on three perceptions relevant to their socioeconomic condition (broadly illustrating the negative consequences of ban), which includes the negative impact on income, food security, and prevalence of conflicts. In addition, the ecological outcomes (potential positive consequences) of the bans were assessed in the form of fishers’ perceptions regarding improvement in fish stocks, improvement in fish size, increased catch and better juvenile protection. Fishers’ perception regarding existing resource management practices (positive role of management practice) was also explored in terms of their active involvement with the management body, the effectiveness of the current level of enforcement, up-to-date fisheries regulations and overall satisfaction with different management practices applied to small-scale marine fisheries. These answers for the different perceptions of socioeconomic conditions, ecological outcomes, and resource management were pooled and then averaged to create a single composite score for each of these criteria. These composite scores were used as the predictor variables to execute generalized linear model using the logit link function, also known as a logistic regression model. The response variables were the perception of the fishing ban (whether the ban is good or bad) and fishers’ willingness to comply (whether they are ready to comply with or not) with the imposed regulation.

We also performed a total of four independent samples (Welch’s) t-test to explore whether there were any differences in opinion regarding existing resource management practices and socioeconomic conditions between fishers that did and did not receive support and fishers that did or did not have a conflict with management. Additionally, the correlation between fishers’ socioeconomic conditions and their perceptions of the ban was analyzed to check whether there were any underpinning socioeconomic factors shaping their perceptions of the ban. For analysis of qualitative data, the inductive content analysis method was employed; themes were identified and classified into manageable categories of different variables to provide further explanations.



RESULTS


Socioeconomic Characteristics of the Respondents in the Fisher Survey

This section describes the socio-economic profile of the respondents for the fisher survey. Of the total respondents, the majority (97.5%) work as crew members, and about 2.5% are boat owners or skippers. The average age is 38.09 (±9.44) years. Almost two-thirds (66.9%) are illiterate, 27.34% have received a primary level education and only 5.67% received education at the secondary level. Fishing is the only occupation for almost all (98.84%) of the respondents. In response to options available for secondary occupation, the respondents are almost equally divided. There is a large variation in average fishing years between the two groups, with crew showing 16.29 (±8.38) years, while the skippers (majhi) have a mean experience of 21.80 (±9.37) years within the overall mean experience of 18.12 (±9.07) years across fishers. More than two-thirds (67.63%) of fishers do not have membership in any association, and about 70% do not have access to bank credit. Only about 30% of fishers have access to social indebtedness (dadon taken from mohajon-fishery entrepreneur or boat owner). About 57.55% people reported receiving assistance from the government, although not at a satisfactory level, and aid is not received by 42.45% of the respondents in the study sites. The average boat size used is 45.41 (±15.36) meters in length, with an average power of 62.35 (±38.33) hp. The mean number of crew members for each operation is 14.10 (±4.5). Almost two-thirds of (64.75%) use an Ilish net (gill net) solely for fishing, and 35.25% use various other types of nets. The monthly average income is (USD) 252.18 (±131.07; see Table 2).


TABLE 2. Socioeconomic profile of the respondents in the fishers’ survey.
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Socioeconomic Implications

The respondents perceived substantial negative consequences depending upon the fisher’s socioeconomic status. Almost all fishers perceived loss of their income during the fishing ban. For example, one fisher from the FGD in Kuakata said, “We cannot go to sea during the hilsa fishing ban. Also, extreme weather and climatic events reduced our fishing days every year. Now this long fishing ban has left us squeezing our fishing days. How can a family be maintained without fishing income for such a long time?” The result shows significant variation in the monthly income of the two groups of fishers. Fishers who work as boat owners or skippers earn significantly more than crew members (t = −2.73, P = 0.007). Fishers’ income was driven by different factors. Multiple linear regression analysis shows that the monthly income of crew members is significantly and positively associated with higher level of schooling (secondary education), age and a higher number of crew members in each fishing trip, while higher fishing boat engine power potentially leads to higher fuel costs, which negatively influence income level (Table 3). This means, for example, that fishers with better education (schooling up to 10 years) could expect an average increase of USD 199 per month in income compared to fishers with no education. However, the income of boat owners or skippers was solely driven by their years of fishing experience (Table 4).


TABLE 3. Determinants that affect the income of fishermen who work as crew in hilsa fisheries, as obtained from the fishers’ survey.
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TABLE 4. Determinants that affect the income of fishermen who work as skippers or boat owners in hilsa fisheries, as derived from the fishers’ survey.

[image: Table 4]The FGD revealed that higher earnings from an increased fish catch do not increase crews’ income much. A fisher from Fishery Ghat, Cox’s Bazar stated, “Our monthly wage is fixed, and we benefited a little with a nominal incentive even if the catches increase. However, when there is no catch or a poor catch, our wage is not fully paid, and we were affected the worst.” The respondent fishers reported several socioeconomic implications of the fishing ban. The majority of the fishers lost income due to their lack of other work skills and/or due to the scarcity of alternative livelihood options. Some fishers reported migrating to another location in search of gainful occupation or to fish illegally. Most of the fishers said that their family suffered from food insecurity and occasional hunger during the ban period. Among the respondents in the fisher survey, about 29% of the households suffered from moderate hunger, and the majority of families (47%) experienced occasional food insecurity.

More than half (52%) of the respondents do not have a “jele card” (fisher identification card), which is a pre-condition for getting incentives from the government during the ban period. Only 43% of the respondents said they receive government support (rice) during the ban period. A key informant from Patharghata observed, “The number of unregistered fishermen is at least several times more than the registered ones.” Fishers expressed disappointment on the rice scheme compensation. A fisher from Mohipur stated, “One cannot run a family only with a sack of rice; they need other means for living. Even the rice is not adequate in amount and improperly distributed.” Another fisher from Kuakata said, “Fishing is the only occupation that I can do. There is no income source left in this ban period. How can a family of 9–10 members survive – I am worried.” Another fisher from Mohipur said, “We laborers were hit hard, as we have only a small amount of savings, so I will not be able to run my household for the next 2 months. This is injustice for us.” One key informant from Mohipur said, “Those fishers who do hilsa fishing were hit the hardest. Because they had to face two other ban fishing periods, along with this 65-day fishing ban. Again, fishers often have to return shore during extreme weather conditions. The consecutive bans and frequent bad weather conditions leave hardly enough time for fishing.”

Of the total respondents in the fisher survey, 52% managed to find seasonal, temporary employment, while a significant number (48%) remain unemployed. Sudden prolonged restrictions on fishing put them in a debt trap. They must take on debt in the form of a loan from middlemen in contract for future fish sales after the ban season. More than half of the respondents (56%) of the fisher survey received loans/support from the NGOs at the household level. Most of these NGOs run microcredit programs, but a few other NGOs ran training programs, particularly on different sustainable livelihood options for women, and provided them with assets, such as sewing machines.



Ecological Benefits

In response to a set of questions regarding the perceived ecological outcomes of the fishing ban, almost half of the (45%) respondents in the fisher survey thought that the seasonal monsoon ban would increase catch during post-ban periods (Table 5). One respondent from Fishery Ghat, Cox’s Bazar said, “If there is no fishing, no doubt the stock of the fishery will increase. That will ultimately increase our catch from fishing.” Those fishers who disputed this claim argued that non-compliance by some fishers and illegal fishing by neighboring countries are barriers to the performance of the ban. Unless the government can stop illegal fishing by fishing fleets of neighboring countries, the ban will have little success, and only add suffering to the local fishers, as another fisher from Fishery Ghat, Cox’s Bazar, claimed. About 24% of the participants in the fishery survey also believed the size of the fish catch per unit gear would increase. Another fisher interviewed from Kuakata expressed optimism: “Most of the fish in the Bay of Bengal lay eggs during the early monsoon, and therefore, this ban, if properly enforced, will increase the catch.” Fishers also hoped to get more adult fish because of the ban; 18% of the respondents in the fisher survey thought the fishing ban protecting juvenile fish resulted in more adult fish production after the ban. A key informant from Mohipur stated, “This ban duration is during the spawning time for various marine fish, thus, allowing safe spawning that would result in a higher catch during the post-ban period.” Some fishers disputed the timing of the ban, however; for example, one fisher from the FGD in Patharghata said, “No fish are breeding during June–July: most of the fish lay eggs from September to October. So, the timing of the ban period is not appropriate.” One key informant from Fishery Ghat, Cox’s Bazar said, “If appropriately enforced, along with adequate compensation or alternative livelihoods, this ban could help replenish the depleted fish stock in the Bay of Bengal.”


TABLE 5. Perceptions of participants (survey) on ecological performance of seasonal monsoon fish ban (Multivariate frequency analysis).
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Drivers of Ban Compliance

Most of the fishers (79%) expressed their willingness to comply with the ban, while others (18%) were likely to refuse to comply, according to the fishers’ survey (Figure 2). The results indicate that fishers’ expressed willingness to comply with the ban was mostly driven by their perception of its positive ecological outcomes (Table 6). The ecological outcome is here determined by their perception regarding whether a ban could replenish the overfished fish stocks, the potential to reverse the decrease in catch and size and the ban’s effectiveness in protecting adult and juvenile fish, allowing safe spawning. The fishers who were willing to comply with the ban hoped there would be a remarkable increase in fish production after the ban. An elderly key informant fisherman from North Nuniarchora, Cox’s Bazar, observed, “There were plentiful fishery resources in the sea 30–35 years ago. We used to go fishing and returned within 5–6 days with a good catch, but at present, our sons go for 15–20 days and even for a month, but a good catch is not guaranteed. If this ban can be implemented properly, the catch could return.” Despite being willing to comply with the ban, some fishers break the rule due to severe livelihood crises. “I am a by-born fisher, have no skill for other activities, and here there is no scope for agricultural activities. I have to go fishing in the small rivers along the Bay of Bengal for survival, though risking the penalty of breaking the rules,” stated one key informant fisher from Kuakata. A boat owner from Fishery Ghat who participated in the FGD in Cox’s Bazar said, “The ban on artisanal fishing came on all of a sudden, before the season start. We invested a lot of money to make the necessary preparations for a fishing trip. The ban was a huge loss; some people defied the ban to compensate for their loss, at least in part.”
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FIGURE 2. Perceptions of the surveyed fishers’ of complying with the seasonal fishery closure.



TABLE 6. Results of generalized linear model shows factors that drives fisher’s (engaged in hilsa fisheries) willingness to comply with fishing ban based on fishers’ survey.
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Attitudes Toward Management Approach

The results indicate that whether fishers consider the fish ban a good or bad thing was primarily based on the resource management practices of the implementing authority (Table 7). Resource management practices represent the cumulative score of peoples’ perceptions of the level of satisfaction with the management, enforcement effectiveness, rationalization of the laws and fishers’ active involvement in management. Fishers’ opinions about existing resource management practices and socioeconomic conditions varied depending on their opinion about the resource management authority. Fishers who did not support the local resource management authority were significantly negative in their opinion (t = −6.59, P = 0.00) about existing resource management practices compared to their counterparts. In contrast, fishers who expressed their belief in significant positive consequences of the ban on their socioeconomic status (t = 7.17, P = 0.00) were supportive of the local resource management authority. Fishers who received support from the government during the ban period opined that their socioeconomic condition had improved (t = 1.98, P = 0.05), but this did not necessarily change their opinion regarding resource management practices (P = 0.10); this suggests that fishers are more concerned about their rights/role/engagement in fishing ban management practices than having financial support from the government.


TABLE 7. Results of generalized linear model shows factors that influence fisher’s (engaged in hilsa fisheries) decision on whether fishing ban good or bad based on fishers’ survey.

[image: Table 7]The findings from the FGDs revealed that there are conflicts entrenched around various issues causing discontent among coastal and industrial fishers related to fishing areas, with fishers blaming each other for unsustainable fishing practices and illegal fishing by foreign trawlers, as well as harsh attempts to implement the ban by law enforcement agencies and concerns about the credibility of the implementation due to insufficient logistical capacities among the enforcing agencies. The dissatisfaction with the process of selecting beneficiaries for the compensation scheme and the distrust between the local fishers and government officers exacerbate these conflicts (Table 8). Although many fishers are members of the local fishers’ organization, they have little or no chance to participate in management decisions and implementation. Some fishers reported that, although cooperative society office holders were invited to join an informational meeting with officials from the Department of Fisheries related to government decisions, they had no opportunity to share their opinions. Fishers also expressed their concern regarding the effectiveness of the ban. The majority of the fishers claimed control of illegal fishing by neighboring countries in Bangladesh waters was limited or non-existent, and this became more prevalent during the ban. Some also expressed concern regarding enforcement inequality. One fisherman from Mohipur stated, “The rich fishermen do illegal fishing, and do not comply with laws, as they have enough money to bribe the officials.” Another fisher from Patharghata said, “If the current jal (monofilament gill nets) and trawl fishing can be controlled, the fisheries will return to their previous state within shortest possible time periods.” The FGD findings indicated that the distribution of the compensation scheme was highly politicized and marked by corruption. The FGDs also revealed several suggestions to improve management of the fishery, including participatory decision-making for the duration and exact period of fish spawning and closed season; a transparent, inclusive, and sufficient compensation scheme (both cash and food) for all affected fishers; an effective ban on trawling and use monofilament gill nets; capacity building among fishing households for alternative occupation; and effective enforcement against illegal fishing by foreign trawlers.


TABLE 8. T-test results show whether there is any difference in the opinion regarding existing resource management practice and socioeconomic condition between fishers those received support or not and having conflict with management or not based on fishers’ survey.
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Fishers’ Response Strategies

During the fishing ban, coastal fishers adopted different livelihood strategies to cope with the resulting economic crisis (Table 9). Most of the respondents reported negative coping strategies. To buy food and meet daily expenses, they drew from their savings, took loans from commission agents (fish traders) or boat owners, took an interest-free loan from relatives or microcredit from NGOs. In case of failure to receive a loan, fishers reported reducing the number of family meals per day or taking low-quality food. Among the participants in the fisher survey, about a quarter (25.68%) of fishers had taken out a loan from a boat owner or money-lending relatives, or microcredit from NGOs. Approximately 20.27% of fishers stated that they had reduced their food consumption, while 2.70% took in lower quality foods to get the lowest price. One fisher from Mohipur stated, “We have a meal twice instead of thrice a day. Even during the ban, we have to take food with few vegetables and salt only.” One key informant from Kuakata said, “Women and children are the worst affected by seasonal food insecurity, as usually earning member of the family get priority in food consumption.” Only 13.51% of fishers adopted alternative occupations such as rickshaw pulling and payday labor to earn their livelihood. Another 12.84% of fishers reported that they had to sell assets to supports their families. Some fishers (about 11.49%) involved their children in labor to support the family, while 10.81% spent their savings to cope with the lack of income. One key informant from Fishery Ghat, Cox’s Bazar said, “Most of the coastal fishers have a marginal livelihood and live from hand to mouth without any savings.” The fishers also took up strategies that put pressure on the fishery resources. Respondents reported that illegal fishing during the banned period or using destructive fishing gears were also prevalent.


TABLE 9. Coping strategies during the ban season by the participants in fisher survey.
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DISCUSSION

The government of Bangladesh has been enforcing a 65-day long seasonal ban on all types of marine fishing to preserve the fish stock and to ensure ample populations of adult fish and crustacean species by boosting their breeding in the northern Bay of Bengal. Nevertheless, the closed season has created severe economic hardships, given the lack of sufficient alternative employment opportunities and the poor income distributions among the marginalized fishers/laborers. Consequently, the ban most affected the dependent fisher community, and this was reflected by several street protests by fishers in coastal districts, because the unprecedented ban on small-scale fishing but fishers into more vulnerable conditions than ever before.

Among the fishers, the income distinction between boat skippers and the crews of fishing boats is immediately noticeable. The position of fishers in boat staff determine their wages and income. The fishers who works as majhi (mostly the boat owner or most experienced fisher) has a higher income than the fisher who works as a crew member. Although the regulation has less impact on boat owners’ socioeconomic security, it adversely affects the fishing crews employed (Colwell and Axelrod, 2017). There are various socioeconomic factors, such as age, education and number of fishers on the crew, that were found to affect the income of fishing crews. This suggests that, without the presence of any buffer (e.g., savings), crew fishers generally endure economic hardship and fishery closure placed severe strains on income, food security, health and the education of children in the fishing communities (Islam et al., 2018; Brillo et al., 2019). Consequently, the marginal small-scale fishers expressed deep concern about and protested against the ban for several days. The fishers think that the ban on small-scale fishing is an injustice and profoundly unfair (e.g., Bavinck et al., 2008), as the costs of conservation disproportionately fell on the marginal fishers (Islam, 2021).

The government compensation scheme, although it proved to be supportive, was not sufficient to meet the needs of the fishers’ households. The experiences from the compensation scheme for the hilsa shad fishing bans in Bangladesh waters suggest that the scheme is insufficient, non-inclusive and poorly administered (Bladon et al., 2018; Islam, 2021). Strong opposition was demonstrated toward the mismanagement of the incentive scheme. Approximately half of affected fishers were included on the list, and some non-fishers were enlisted owing to their power and socio-political connections (Bladon et al., 2018). This likely increased dissatisfaction among fishers. The decisions related to the ban were often taken while keeping fishers in the dark and without any dialogue with the affects fishers and their organizations, which also raised the question of legitimacy. These negative feelings could hinder the management of fishery resources (Pezzuto et al., 2008), which, in turn, could present a challenge to the effectiveness of the conservation efforts (Islam, 2021). The exclusion of fishers from the decision-making process in management of local fisheries could drive fishers to non-compliance with the imposed regulation, thus interfering with stock maintenance (Musiello-Fernandes et al., 2017).

According to Cinner et al. (2006), the success of seasonal closures depends on low human population density, low fishing dependency and associated high ability for livelihood diversification, as well as the community having exclusive tenure over the resources. Communities in which dependence on marine resources is higher and there are fewer available livelihood options, periodic or permanent closures covering large proportions of the fishing areas may create significant economic disadvantages and may therefore be met with resistance. As the present findings indicate, small-scale fishers have lower literacy rates than the national average. Fishing skills, in combination with these low levels of education, cannot be readily converted to other skilled occupations. Again, it is difficult to find temporary employment during the portions of the year when the different bans occur, as most gainful occupations tend to demand a long-term commitment. The majority of the fishing villages are also in remote locations, far from economic centers. All of these factors make it difficult for fishers to obtain alternative employment during seasonal closures (Islam et al., 2018), which means they are left with no other choice but to take in the full impact of income loss during the imposed fishing ban (Brillo et al., 2019). This economic reason leads to the non-compliance evident in other areas implementing a closed season strategy (Colwell et al., 2019; Napata et al., 2020).

Nevertheless, most fishers have shown fairly positive conservationist views and possess constructive attitudes toward conservation strategies to sustain the resources of marine fisheries. The willingness to comply with a lengthy ban is contrary to their survival, however, as they are entirely dependent on fishery resources as their only means of livelihood. There are cases where a seasonal fishery closure has been successfully implemented because of its acceptance by the fishing communities (Colwell et al., 2017). Successful fishery management has several advantages, including improved planning, conflict management and ready acceptance of management decisions involving stakeholders (Sampedro et al., 2017; Lorenzen and Camp, 2019). To this end, ensuring equity is necessary for a sustainable fishery management approach, regardless of population growth, the number of fishers and other challenges (Finkbeiner et al., 2017). Ensuring distributional and procedural equity can lead to legitimacy, social justice, empowerment, better acceptance of management decisions, and enhanced compliance with regulations (Sutinen and Kuperan, 1999). Fishers’ participation in management processes could also reduce the government’s enforcement costs. If fishers and other actors are to shoulder responsibility for making decisions and managing sanctuaries, they are less likely to violate the regulations and may be more likely to foster accountable attitudes toward conservation (Mascia et al., 2010; Islam et al., 2016; UN Environment, 2019). Thus, ensuring procedural equity (i.e., the inclusive and effective participation of all stakeholders) in rule- and decision-making processes is essential.

Like other developing countries, Bangladesh lacks sufficient scientific data to pinpoint the ideal time span for closed seasons. In this situation, local ecological knowledge can help to develop management plans for local fisheries (Berkes and Turner, 2006; da Costa Oliveira et al., 2016). This arrangement is likely to promote a sense of shared responsibility between the management team and fishing communities. Local fishers are also likely to have this indigenous ecological knowledge about the breeding and nursery sites of fishing resources, which may help guide the choice of no-take areas or redefine their boundaries, thus increasing their legitimacy (Scholz et al., 2004). Conservation planning approaches that aim for distributional equity and other related elements are more likely to have a greater chance of being well received by stakeholders and achieving long-term conservation success (Kockel et al., 2020). Procedural legitimacy (concerning an open, transparent and inclusive decision-making process via the effective participation of all relevant stakeholders) is closely linked to perceptions of fairness (Sutinen and Kuperan, 1999; Loring, 2017; Zafra-Calvo et al., 2019). Unfortunately, no such legitimacy is currently evident in the present fishery closure strategy.

Involving fishers in decision-making, power sharing and encouraging them to take responsibility to liaise between the government and the communities through fishery co-management would enhance the effectiveness of local management initiatives (Jentoft, 2000). The underlying social and economic status of the fisher communities should be thoroughly studied prior to any management implementation. Measures should be properly addressed for the restoration of these resources, because the social impacts influence their success (Islam et al., 2017). The scarcity of livelihoods should be understood by prior consultation with fishers, and proper actions should be taken by providing input for appropriate additional livelihood opportunities (Amali Infantina et al., 2020). Food security issues are a major concern during the ban period. Ensuring basic needs are met is the first step in building an environment where new regulations may be negotiated, supported and successfully implemented (Colwell et al., 2019). Communities should be fully engaged in the planning and the maintenance, following their rights, practices, expectations, interests, expertise, capacities, and institutions (Howard et al., 2017). Provision should be made for a fair share of the gains of the intervention, and communities should not bear disproportionate costs (CBD, 2010). This highlights the importance of considering three elements of equity: recognition (who is acknowledged/included and how), procedure (decision-making process), and distribution (of benefits and burden) in any conservation initiatives (Campbell and Gray, 2019; Zafra-Calvo et al., 2019; Bennett et al., 2020).

Fishery managers and policymakers must exercise caution when relying solely on seasonal closure to address overexploitation and resource degradation. Fishing closure during the spawning season does not always lead to an increase in catches or a better recovery of stocks, particularly in multispecies fisheries, and it may only have a minimal effect on production if the overall annual active fishing effort remains constant (Arendse et al., 2007; Clarke et al., 2015). This is because the higher fishing effort is often associated with increased fishing mortality, which undermines the individual’s, reproductive capacity despite the closed fishing season. Thus, an effective closed season would require implementing it in a way that the fishing effort would not only be redistributed outside the spawning season but would also be reduced overall.

Because the Bay of Bengal fishery is open access or weakly regulated, it is also susceptible to the “race to fish” particularly when the seasonal fishing closure is lifted, as fishers expect more fish following the ban periods. This tendency to harvest more is a serious problem, because it often persists even when there were similar or low CPUEs (Catch-per-unit efforts) before closure, and there are few incentive systems in place to encourage restraint (Murawski et al., 2005; Cohen et al., 2013; Birkenbach et al., 2017). Thus, seasonal closures cannot be effective on their own, when fishery closure is used in isolation (Cinner et al., 2006; Cohen et al., 2013; Napata et al., 2020). As such, this strategy should be implemented simultaneously with other tools, such as the establishment of Marine Protected Areas and gear restrictions, that would reduce fishing mortality even after the closure (Napata et al., 2020). There is evidence that fishers’ profits could increase when fishery closures and gear restrictions are implemented together, regardless of increased fishing intensity, diverse gear and catch, poverty and unregulated markets (McClanahan, 2010).

Fisher cooperation is also crucial to the successful execution of the closed season (Bavinck et al., 2008). A comprehensive fishery management strategy to curb overfishing and additional local drivers that reflect the knowledge, culture, needs and beliefs of local stakeholders must be assessed and measured along with stock assessments and administrative decisions (Finkbeiner et al., 2017). This requires extensive cooperation between governmental and non-governmental parties to be truly effective. The present study also highlights the importance of addressing the social justice issues associated with resource management and suggests that successful bans depend on a close collaboration between government and local fishers’ organizations, as well as a common understanding that the ban’s necessity is imperative (Bavinck et al., 2008). Fishers’ support, coupled with local ecological knowledge, increases the likelihood of achieving fishery and conservation targets more efficiently. By incorporating fishers into an ecosystem-based management approach, closures can help address the needs of global marine protection goals, as well as fishery production (Barley Kincaid and Rose, 2014). Finally, we argue for equity as a prerequisite to sustainability (Finkbeiner et al., 2017). Social equity would support fishers’ access to the process of decision-making and rule-making procedures. Social equity also entails fair distribution of benefits and liabilities and would ensure social justice to affected fishing communities, boost legitimacy, support for management measures and improve compliance (Islam, 2021).



CONCLUSION

The seasonal fishery closure in the Bay of Bengal was implemented to ensure a safe environment for brood fish to breed and for their conservation, including recruits. While it may be premature to conclude that the closed season has resulted in a positive ecological outcome without any impact assessment, fishers’ perceptions and the global literature suggest a positive role for such closed seasons on stock revitalization. The stakeholders did not ignore the potential positive functions of the closed season in improving the fishery stock; however, the negative externality is evident by the loss of income and employment during the ban period. Fishing crews were the most affected, due to their overreliance on the fishery and their lack of alternative skills and occupations. They particularly suffered because the decision was made without their participation and consultation. This situation raises questions of social equity and environmental injustice, which likely compromise the effectiveness and legitimacy of the conservation efforts. Consideration of the fishers’ socioeconomic needs is essential, because they cannot forfeit their livelihoods and food security needs as they live on the margins of subsistence. This ethical and social ramification highlights the necessity of understanding the interconnectedness between fishers’ socioeconomic conditions and ecological conservation needs (Islam et al., 2018). Adaptive management with local communities’ participation could be rewarding in reducing livelihood hardships and enhancing positive ecological outcomes. In this arrangement, capacity building of local users in the form of appropriate inputs (e.g., various social welfare and local-level community development programs) and skill-building programs aimed at creating economic opportunities for fishing households should be a top priority. Policymakers, managers, academics, and research institutions must review the current fishing ban policies and perform more detailed investigations on the impact of seasonal fishery closures, investigations that consider greater biological and socioeconomic factors.
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