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          ABSTRACT 

	[bookmark: _Hlk212381247]The study was conducted to assess the livelihood status of shrimp farmers during and after COVID-19 in tala upazila of Satkhira district from January to March 2024. Data were collected by using a well-structured questionnaire from 40 shrimp farmers. The study found that 32.5% of shrimp farmers were aged 31 to 40. Regarding education, 22.5% had only completed elementary school, while 37.5% had finished secondary school. The majority of shrimp farmers 62.5% were involved in agriculture. Presently, 60% of fish retailers were belong to small-sized families with 2 to 4 and 35% of 5to 6 members. However, in COVID-19, 62.5% shrimp farmer's families belong to small-sized, respectively. before covid-19 majority had live in kacha house which comprised 32.5%, after covid-19 had significantly increased 35%, respectively. It was shown that fish retailers had a fairly good level of sanitary conditions after covid-19. at present time, 22.5% of shrimp farmers earn less than 20000 bdt, 35% of shrimp farmers earn 50,001 to 100000 bdt from the shrimp farm; during the pandemic 40% of shrimp farmers earned less than 20000 bdt, 30% and 22.5% of shrimp farmers earned 20,000 to 50,000 BDT and 50,001 to 100000 BDT respectively. During COVID-19, 22.5% of shrimp farmers were supported by the government. the enhancement of their livelihood condition will lead to an improvement in the fishing sector.




          Keywords: COVID-19, Pandemic, Livelihood Status, Questionnaire.

1. INTRODUCTION 

Shrimp is one of the most significant export commodities of Bangladesh. One of the primary sources of solidified sustenance includes shrimp. The largest showcase requests for prawns originate from Japan, the United States, and the European Union (Arefin et al., 2023). Right now, Bangladesh produces 2.5 percent of the worldwide generation of shrimp, and the shrimp segment is the biggest trade industry. There are 600,000 individuals utilized within the shrimp division in bangladesh creating us$301 million every year, from bagda and gold ranches (us$243 million from bagda alone) ( Rahman & Rashid, 2013). The shrimp culture contributes 71.4 % to the entire national generation. Shrimp culture primarily happens in Khulna, Satkhira, Bagerhat, and cox's bazar areas of bangladesh (ray et al., 2021). The covid-19 epidemic has brought attention to agricultural development interruptions and their effects on livelihoods in underdeveloped nations like bangladesh. Because there was less domestic demand during the pandemic, the fishing industry was particularly hard hit by these effects (Ahmmed et al., 2020). Brackish-water shrimp farming has grown to be a significant subsector of the fisheries industry due to its high export profits and employment-generating potential (Begum et al., 2013). In 2018, this sector accounted for 24.41% of the agricultural GDP and 3.61% of the national GDP ( Rahman et al., 2021a). Regional socioeconomic analyses are essential for accurately assessing the state of affairs today, seeing opportunities and threats for future growth, and outlining potential solutions to reduce detrimental effects on the standard of living for people (Than, 2011). One of the major obstacles to the effective execution of developmental programs is the lack of sufficient and reliable information about the socioeconomic status of the target population. Lack of appropriate information and socioeconomic data frequently results in the implementation of developmental programs being unsuccessful (Hassan et al., 2012).
[bookmark: _GoBack]“On the other hand, this subsector has been significantly impacted by the covid-19 pandemic. Many people working in this industry, both directly and indirectly, are overwhelmed by fear of the virus and anxiety about the future. On March 26, 2020, Bangladesh officially entered a state of lockdown that hindered all aspects of shrimp culture there. In addition, the majority of Bangladesh's hotels, restaurants, catering services, and local markets shuttered in 2020 as a result of instructions to stay at home. Approximately 85% of Bangladesh's exports of frozen shrimp are going to europe. Nonetheless, the pandemic's second wave has led european nations to impose import restrictions. The shrimp sub-sectors have been significantly impacted by orders that foreign customers have cancelled” ( Rahman et al., 2021b). It may be argued that these arbitrary bans on fishing activities reflect a predisposition to minimize the importance of fish in food chains (Béné et al., 2015). Specialists and fisheries asset organizers foresee that all driving shrimp zones are likely to encounter comparable extensions. The Satkhira area has the most noteworthy potential for the extension of shrimp cultivating within the southwestern locale where an expansive number of ranchers are included in this division for their employment ( Rahman et al., 2019). “Livelihood comprises the capabilities, the assets (natural, physical, human, financial and social capital), the activities and the accesses to these (mediated by institutions and social relations) that together determine the living gained by the individual household. A livelihood is sustainable when it can cope with and recover from stresses and shocks and maintain or enhance its capabilities and assets both now and in the future, while not undermining the natural resource base” (Cambers et al, 1992). Tala is an important upazila in the Satkhira district under the Khulna division. Although it's a small upazila it plays a vital role in the agriculture and fisheries sector. Tala upazila is situated on the bank of the Kopotakkho river. So, different types of marine and freshwater fish are available in this area at a very low cost. This study was aim to understanding the livelihood status of shrimp farmers before, during and after covid-19 can reveal the economic toll the pandemic has taken on these communities.





2. material and methods 
2.1 Study Area and Periods
The data was collected from Tala Upazila under the coastal district Satkhira based on the availability of shrimp farmers. In terms of infected people, this shrimp farming upazila is most affected by COVID-19. Tala Upazila (Satkhira district) area 337.24 sq km, located between 22°32' and 22°50' north latitudes and 89°05' and 89°20' east longitudes. The study area is shown in (Figure 1). The present data were collected for a period of three months from January to March 2024. This consideration centers on the vocation designs of shrimp agriculturists since shrimp cultivating is the essential source of wage for coastal individuals and the central exportable fisheries thing delivered in Bangladesh, which has been gravely affected by the COVID-19 widespread (Rahman et al., 2021b).  
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Figure 1: Location of the Study Area

2.3 Sample Number and Sampling Procedure
[bookmark: _Hlk212383909]The study consisted of a livelihood system assessment of shrimp farmers in Tala Upazila under the coastal district of Satkhira. Limited time and resources made it impossible to include every shrimp farmer within the study area. So, 40 shrimp farmers from Tala Upazila were chosen at random to handle. Since just the sample shrimp farmers had an efficient aquaculture marketing system, a purposive sampling technique was selected.


2.4 Preparation of Interview Schedule
The study was based on both primary and secondary data. Before collection of the primary data, a draft questionnaire was prepared which was verified with a fish farmer. In the verification, much attention was given to including the new & important information in the draft questionnaire to achieve the objectives of the study. Primary data was collected through face-to-face interviews using multiple methodological Participatory Rural Appraisal (PRA) tools such as Focus Group Discussion (FGD) and Interviews with key informants.

2.5 Collection of Data
During the collection of data, both primary and secondary sources were considered. For primary data collection, a set of interview schedules was designed. Data were collected from the shrimp farmers using questionnaire interviews, Participatory Rural Appraisal (PRA) tools such as Focus Group Discussion (FGD), and Cross-check interviews with key informants During the collection of data both primary and secondary sources were considered. Primary data was collected from respondents by the researcher himself. Several visits were made to collect the data. 

2.6 Data Processing and Analysis
The collected data were arranged, summarized, and processed for analysis. This data was verified to eliminate all possible errors and inconsistencies. Comparisons of shrimp producers' livelihoods during and after the COVID-19 epidemic are crucial to understanding its socio-economic effects. It helps policymakers and stakeholders identify the most affected shrimp farming sectors and assistance requirements by revealing revenue changes, employment issues, and market disruptions. Finally, these data were processed with the help of MS Excel LTSC Professional Plus 2021. Different types of charts and graphs were used to ease the analysis and interpretation as well as to achieve the aims of the study.



3. results and discussion
3.1 Age structure
Age is the duration, measured in whole years, from an individual's birth to the moment of the interview.  The research indicated that shrimp farmers predominantly fell between the age bracket of 31 to 40, representing 32.5% of the population (Figure 2).  The fewest small-scale fishers were noted among adults over the age of 61.  The predominant demographic of shrimp farmers was middle-aged, with a lesser representation from the younger age group.




















Figure 2: Age distribution of shrimp farmer
3.2 Educational levels
Education was quantified by the number of years of successful schooling completed. The study found that among shrimp farmer, 25% were illiterate they could not write their name, 22.5% were primary level, and 37.5%, completed their secondary school certificate. 5%, H.S.C and 10% completed bachelor degree (Figure 3). However, the respondents had received bachelor degree. Overall, the education level among shrimp farmers can be considered moderately satisfactory.

3.3 Other occupational status
The study found that shrimp farmers engaged in various occupations, including agriculture, business, poultry, service, and other activities. The majority (62.5%) were involved in agriculture (20%), business (17.5%), and 5% in poultry, 12.5% in Service, and 2.5% in other activities (Figure 4). The responders did, however, have bachelor's degrees. Overall, it can be said that shrimp farmers have a reasonably decent degree of education.



Figure 3: Education levels of shrimp farmer

Figure 4: Other occupations of shrimp farmers
3.4 Family sizes after COVID-19
Family size is the total count of individuals, including the responder, spouse, children, and other dependents, living and sharing meals inside a familial unit.  This research revealed that 60% of shrimp farming households were small-sized, with 35% comprising 2 to 4 and 5 to 6 people (Table 1).  Nevertheless, more than 6 members constituted 5%.  It was noted that families of smaller size were more prevalent than others, while those including more than six individuals were much less, since the formation of such families was rather uncommon.





Table 1: Family size of the shrimp farmers Post COVID-19

	Family size
	Number of fish farmers
	Percentage of fish farmers (%)

	2 to 4
	24
	60

	5 to 6
	14
	35

	Above 6
	2
	5



3.5 Family Sizes during COVID-19
The study results reveal that 62.5% of shrimp farmers belong to small families, consisting of 2 to 4 persons. Families consisting of 5 to 6 individuals constituted 32.5%. Families including more than six individuals constituted 5% (Table 2). It was noted that the prevalence of small-sized families rose during the COVID-19 pandemic.

Table 2: Family size of the shrimp farmers during COVID-19
	Family size 
	Number of fish farmers 
	Percentage of fish farmers (%) 

	2 to 4
	25
	62.5

	5 to 6
	13
	32.5

	Above 6
	2
	5












3.6 Family type
This survey revealed that 70% of shrimp farmers resided in nuclear families, whereas 30% lived in joint families (Figure 4). During the COVID-19 period, 62.5% of families were nuclear families, whereas 37.5% were extended families (Figure 5). Nuclear families are on the rise, whereas joint families are declining.

3.7 Housing condition
In this research, housing condition pertains to the structural quality of the residences occupied by fish dealers. We discovered that 32.5%, 35%, 7.5%, and 25% of shrimp producers used kacha, tin shelters, half structures, and full buildings, respectively. During the COVID-19 period, 35%, 35%, 10%, and 20% of shrimp producers used kacha, tin shelters, half structures, and full buildings, respectively (Figure 6).





Figure 5: Family types of shrimp farmers
                                 
Figure 6: Housing condition of shrimp farmers
3.8 Sanitary condition
This research revealed that nowadays, 17.5% of shrimp producers use Katcha, 10% employ semi-pucca, and 72.5% adopt pacca structures.  During the COVID-19 period, 22.5%, 10%, and 67.5% of shrimp producers used Katcha, semi-pucca, and pucca toilets, respectively (Figure 7).  We observed a reduction in the number of Katcha toilets and an increase in the number of Pacca toilets.










Figure 7: Sanitary condition of shrimp farmers
3.9 Health status
In the study indicated that 57.5% and 42.5% of shrimp farmers visited the Upazila health center and village doctor, respectively (Figure 8).  However, throughout the COVID period, they acted similarly.  Typically, shrimp producers sought medical attention only when confronted with significant health issues.     


                                             Figure 8: Health status of shrimp farmers






3.10 Ownership of culture pond
Within the study area, it was observed that 30% of shrimp producers operate their own individual shrimp ponds, 27.5% exclusively lease ponds, and 42.5% currently utilize leased ponds with a single gher for shrimp cultivation.  During the COVID period, 30%, 30%, and 40% of shrimp producers cultivated shrimp individually, through leasing, and via leasing with individual ownership, respectively (Figure 9).  However, there were no multiple users.

Figure 9: Ownership of culture pond of shrimp farmers
3.11 Pond size
Among these shrimp farmers, 7.5% operated ponds less than 0.5 hectares, 17.5% managed ponds ranging from 0.5 to 1 hectare, 57.5% held ponds from 1 to 5 hectares, and 17.5% had ponds beyond 5 hectares at the current moment (Figure 10).  Nevertheless, it was discovered that their pond size remained unchanged over the COVID period.

3.12 Source of credit
The current research revealed that 70% of shrimp farmers used personal credit for shrimp farming, while 30% obtained bank loans at present.  During the COVID-19 period, 72.5% of shrimp producers used personal credit, whereas 27.5% obtained bank loans (Figure 11).



Figure 10: Pond size of shrimp farmers

Figure 11: Source of credit of shrimp farmers
3.13 Participation in the training program
The current research revealed that just 10% of shrimp producers engaged with NGOs and governmental organizations, while 90% did not join in any organization at this time.  During the COVID-19 pandemic, hardly 2.5% of shrimp producers engaged in the organization (Figure 12).  Organizational involvement is now on the rise in the post-COVID era.
















 Figure 12: Participation in the training program of shrimp farmer



3.14 Annual income 
In the study region, 22.5% of shrimp farmers earned less than 20,000 taka, 35% earned between 20,000 and 50,000 taka, and 50,001 to 100,000 taka, respectively, while only 7.5% of shrimp farmers earned more than 100,000 taka at present.  During the epidemic, 40% of shrimp farmers earned less than 20,000 taka, 30% earned between 20,000 and 50,000 taka, 22.5% earned between 50,001 and 100,000 taka, and only 7.5% earned more over 100,000 taka (Figure 13).                                         



Figure 13: Annual income of shrimp farmer



3.15 Culture system 
The current research revealed that 82.5% of shrimp producers engage in polyculture, whereas 17.5% consistently adopt monoculture (Figure 14).

















Figure 14: Culture system of shrimp farmer’s pond

3.16 Marketing system
In this study, it was  found that 75% of shrimp farmers sold their shrimp or fishes in wholesale 12.5% of shrimp farmers sold their fish in local markets or to the retailers (Figure 15).


Figure 15: Marketing system of shrimp farmer’s pond


3.17 Support from the government 
During the COVID-19 pandemic, the government provided assistance to shrimp growers; nevertheless, this help was inadequate.  The current research revealed that just 22.5% of shrimp producers received government help, while 77.5% remained unsupported (Figure 16).
















Figure 16: Support from the government of shrimp farmer’s 

3.18 Problem faced by the shrimp farmers 
Numerous issues were raised by the shrimp growers during the trial.  The research indicates that all shrimp growers have issues related to illness.  This is identified as the most significant issue for shrimp growers.  Currently, 55%, 42.5%, 10%, 27.5%, 30%, 47.5%, and 22.5% have financial constraints, inadequate technical assistance, limited credit sources, low fish prices, insufficient water, water overflow, and poaching, respectively.  During the COVID period, 32.5%, 27.5%, 12.5%, 47.5%, 30%, 60%, and 22.5% of shrimp producers encountered financial constraints, inadequate technical assistance, limited financing sources, low shrimp prices, insufficient water, water overflow, and poaching, respectively (Figure 17).






Figure 17: Problem   reported by the shrimp farmers faced during the study period


4. Discussion
Bangladesh's rural impoverished have access to a variety of livelihood options because of the shrimp farming industry. The living conditions of shrimp farmers are improving daily in the southwest region of Bangladesh as a result of advancements in technology and practices related to shrimp farming (Rahman et al., 2019). But in the end, they lost a huge amount because they could not go out for lockdown and could not sell their shrimp in the market or sold very low prices. During this time of COVID, they have lost their economic loss. At present, they have improved their condition. Age is the most important in determining the potential or activity of farmers. In this study, we found that 31 to 40-year-old farmers were more than others. There were 32.5% of shrimp farmers were middle-aged and 17.5% were young aged. In the Satkhira district in Shyamnagar upazila conducted by (Rahman et al., 2019) 50% aged farmers were middle-aged, 30% were young and 20% were old. This difference is because Tala Upazila was a rural area and most of the people depended on agriculture and fisheries. In the Satkhira district in Shyamnagar upazila conducted by (A. Rahman et al., 2019) a minimum level of education; 26.67% of farmers passed the primary level of education, 26.67% passed class eight, 26.67%, 13.33% and 3.33% farmers had SSC, HSC and graduate level of education respectively. We saw that there were no illiterate shrimp farmers in Satkhira Shyamnagar upazila but in Tala upazila about 25% of shrimp farmers were illiterate because it’s a very rural area so they could not proper opportunity for their education. (A. Rahman et al., 2019) found that business (60%), agriculture (10%), service (6.67%), and other activities like cattle farming or day- laboring (6.67%). We saw that in Tala Upazila majority were involved in agriculture but in Shyamnagar the majority were involved in business. This deference because it’s a rural area and business opportunity were very poor. Satkhira district in Shyamnagar upazila conducted by (A. Rahman et al., 2019) majorities (43.33%) were medium families, 36.67% were small families, and the rest 20% belonged to large families. We found that in the tala upazila, small families were more than Shyamnagar upazila but the larger families were more in the Shyamnagar upazila. This deference because it’s a rural area and farmer’s economic condition were very poor so they could not belong in joint families. (Siddiqua et al., 2019) they found Habigonj Sadar upazila that 72% of fish farmers lived in the joint family whereas only 28% lived in nuclear families. We could see that the nuclear families were more in Tala Upazila and the joint family was more in Habigonj Sadar Upazila. (Rahman et al., 2019) noted that the majority (50%) of the respondents had constructed houses, 23.33% had semi-constructed or half buildings, and 26.67% had non-constructed houses. In the tala upazila building was lower than Shyamnagar upazilla. But after COVID-19 it decreased the kacha house and increased building. After COVID-19, they improved their condition because all conditions were normal.  According to (A. Rahman et al., 2019) where  (56.67%) used constructed toilets, whereas other 23.33% and 20% farmers used semi-constructed and non-constructed toilets. So, we can easily say that sanitary conditions were better in Tala Upazila than in Shyamnagar Upazilla because they were aware of sanitation. (Siddiqua et al., 2019) found that 51 (64%) fish farmers used to go upazila health complex whereas 29 (36%) fish farmers used to go to MBBS doctor for treatment. Habigonj Sadar upazila shrimp farmers went to go Upazila health complex more than tala upazila because they were more conscious about their health than tala upazila. (Siddiqua et al., 2019) also found that 27% of the farmers had single ownership of their cultured pond whereas 39% had multi ownership, 21% had leased ponds with multiple persons and only 13% had leased ponds of single ownership. Here we saw that there were some differences. During the COVID time  Habigonj Sadar upazila (Siddiqua et al., 2019) found that Among the 80 fish farmers most of them 50 (63%) had ponds with a size of 0.05-0.50 ha while 13 (16%) had less than <0.05 ha size ponds, 10 (12%) had 0.51-1.0 ha size ponds, and 7 (9%) had above 1 ha size ponds. We saw that in the tala upazila, 57.5% of shrimp farmers gher had 1ha to 5 ha which was more than the Habigonj Sadar upazila. This deference because the farmers of tala upazila were poor than Habigonj Sadar upazila. (Siddiqua et al., 2019) noted that found that 52 (65%) fish farmers used their own funds for fish farming whereas 22 (27%) borrowed money from banks and 6 (8%) from other sources. So, we found that own-credit shrimp farmers were more in Tala Upazila because here these facilities were not available for the farmers.  (A. Rahman et al., 2019) reported that annual income of the shrimp farmers were categorized into low income (50,000-2,00,000 BDT), medium income (2,01,000-5,00,000 BDT) and high income (5,01,000-20,00,000 BDT). Majority (56.67%) of the farmers got low income whereas, 23.33% and 20% farmers had medium and high income respectively. Here is huge difference because of COVID-19. In the pandemic time shrimp price was very low and demand of shrimp very poor. (Siddiqua et al., 2019) noted that 90% of shrimp farmers carried out polyculture and gave to the relatives, system where only 9% and 1% of fish farmers practiced monoculture and integrated fish culture systems respectively. We saw that polyculture was more in tala upazila because they thought that polyculture system earns more profit. According to (Siddiqua et al., 2019) found that 15% of shrimp farmers sold their catch to the consumer directly in the local market whereas 79% sold their catch to the retailer or whole seller and only 6% sold to other fishermen or neighbor. In the Habigonj Sadar upazila sold their shrimp more wholesale than tala upazila because local markets and retailers selling system were more profitable system. (Siddiqua et al., 2019) noted the survey 32% of farmers reported the non-availability of fish fry during the stocking period as the problems mentioned by fish farmers were: poor technical knowledge 26%, lack of money 30%, lack of credit source 16%, low price of the product 8%, fish disease 12%, overflow during rainy season 20% and poaching 8%. We saw that disease problem was lower in Habigonj Sadar upazila than the Tala upazila because the farmers of Tala upazila were not proper maintains.  




4. Conclusion

The livelihoods of shrimp fisherman have been profoundly affected by the COVID-19 pandemic, similar to other economic sectors.  Shrimp aquaculture in Tala upazila is crucial for enhancing the socio-economic conditions and quality of life.  The pandemic has significantly altered their way of life and adversely affected their livelihoods in multiple ways.  Market disruptions: Both domestic and international shrimp markets encountered disruptions due to COVID-19.  The reduction in fish consumption led to a decrease in market prices.  The factors contributing to this fall included lockdown measures, travel restrictions, and diminished consumer demand.  Shrimp fisherman reliant on selling their catch had challenges in identifying customers and receiving equitable compensation.  This significantly affected their revenue and profit margin. Comparisons of shrimp farmers' livelihoods during and after the COVID-19 pandemic are crucial to understanding its socio-economic effects. It helps policymakers and stakeholders identify the most affected aquaculture sectors and support needs by revealing income fluctuations, employment issues, and market disruptions. Sustainable farming practices, digital market access, and adaptive policy frameworks should be studied to improve shrimp farmers' livelihood security and resilience to future crises.
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<	 20,000	 20,000-50,000	50,001-100,000	>	100,000	40	30	22.5	7.5	Annual income 


Percentages (%)




Polyculture	82.5%
82.5%

Present time	Covid time	82.5	82.5	 Monoculture	17.5%
17.5%

Present time	Covid time	17.5	17.5	Culture system 


Percentages (%)




Yes 	[VALUE]%
[VALUE]%

Present time	Covid time	10	2.5	No	[VALUE]%
[VALUE]%

Present time	Covid time	90	97.5	Marketing system


Percentages (%)




 Support from the government 

Percentage	[VALUE]%
[VALUE]%

Yes	No	22.5	77.5	

Present time	
No available fish fry	 Lack of money 	 poor technical support	lack of credit source	 Low price of the fish	Fish disease 	 insufficient water	overflow water 	 poaching 	other	0	55	42.5	10	27.5	100	30	47.5	22.5	0	Covid time	
No available fish fry	 Lack of money 	 poor technical support	lack of credit source	 Low price of the fish	Fish disease 	 insufficient water	overflow water 	 poaching 	other	0	32.5	27.5	12.5	47.5	100	30	60	22.5	0	
Percentage (%)
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