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          ABSTRACT 

	[bookmark: _Hlk212381247]An investigation 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 belongs 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 condition after covid-19. at presen t 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.	Comment by Admin: COVID	Comment by Admin: S	Comment by Admin: J (capital) January	Comment by Admin: March	Comment by Admin: Write inbetween, comma, or ‘about’	Comment by Admin: conditions	Comment by Admin: present	Comment by Admin: BDT	Comment by Admin: BDT	Comment by Admin: Write inbetween, comma, or ‘about’
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1. INTRODUCTION 

Shrimp is one of the foremost vital exportable things in bangladesh. One of the major things for solidified nourishment incorporates shrimp. The biggest showcase requests for shrimp are from japan, together states(us), and the european union (fami, 2019). 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) (m. C. 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 (m. S. 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).	Comment by Admin: Bangladesh	Comment by Admin: Fami	Comment by Admin: Change all over bangladesh to Bangladesh	Comment by Admin: delete	Comment by Admin: Rashid	Comment by Admin: First letter capital of all cities	Comment by Admin: Ray	Comment by Admin: Ahemed	Comment by Admin: Begus	Comment by Admin: GDP	Comment by Admin: GDP	Comment by Admin: GDP	Comment by Admin: delete	Comment by Admin: Than	Comment by Admin: H
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 (m. S. 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 (a. 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 (chambers 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.	Comment by Admin: March	Comment by Admin: bangladesh to Bangladesh	Comment by Admin: bangladesh to Bangladesh	Comment by Admin: bangladesh to Bangladesh	Comment by Admin: delete	Comment by Admin: delete	Comment by Admin: B	Comment by Admin: S	Comment by Admin: S	Comment by Admin: delete	Comment by Admin: C	Comment by Admin: S	Comment by Admin: Dist name, first letter capital	Comment by Admin: K	Comment by Admin: K





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 (M. S. Rahman et al., 2021b).  	Comment by Admin: delete
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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. A tabular technique was applied for the analysis of data by using simple statistical tools like averages and percentages. Finally, these data were processed with the help of MS Office LTSC Professional Plus 2021. 	Comment by Admin: -



3. results and discussion
3.1 Age structure
Age is the period of time, in whole years, from one's birth to the time of the interview. The study found that shrimp fishers were most concentrated in the age range of 31 to 40, comprising 32.5% of the population (Figure 2). The lowest number of small-scale fishers was observed among individuals aged above 61 years. Overall, the majority of shrimp fishers were middle-aged, with a smaller representation from the younger age group.	Comment by Admin: ? farmers 	Comment by Admin: farmers




















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). None of the respondents had received higher education. Overall, the education level among shrimp farmers can be considered moderately satisfactory.	Comment by Admin: However	Comment by Admin: Bachelor degree, is not higher education ??

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 poultry 5%, 12.5% in Service, and 2.5% in other activities (Figure 4). In this study, we saw that most of the shrimp farmers' other occupations were in agriculture. Other services had the lowest representation in the study.	Comment by Admin: Write in similar manner as written for agricultue and business	Comment by Admin: Write in similar manner as written for agricultue and business
	Comment by Admin: Write in similar manner as written for agricultue and business
	Comment by Admin: It was observed that,	Comment by Admin: However, 




Figure 3: Education levels of fish retailers shrimp farmer	Comment by Admin: Write only one, whatever written in material and methods section

Figure 4: Other occupations of shrimp farmers
3.4 Family sizes after COVID-19
Family size refers to the total number of members including the respondent himself, spouse, children and other dependent, who live and eat together in a family unit. In this study found that the majority 60% of shrimp farmer's families were small-sized families, their family members 2 to 4 and 5 to 6 members were 35% (Table 1). However, above 6 members represented 5%. Here we saw that small size family were more than others but above 6 members were very low because joining family were very rare.	Comment by Admin: Resentensing is required.	Comment by Admin: It was observed that, the small....	Comment by Admin: ? check sentence
 






Table 1: Family size of the shrimp farmers present time	Comment by Admin: delete	Comment by Admin: after COVID-19 /Post COVID-19

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

	02 to 04	Comment by Admin: if written in 2 digit format, use same formal all places
	24
	60

	5 to 6
	14
	35

	Above 6
	2
	5



3.5 Family Sizes during COVID-19
The research findings indicate that the majority 62.5% of shrimp farmer's family were small size family, their family members 2 to 4. Belonged to families with 5 to 6 members were 32.5%. Families with above 6 members represented 5% (Table 2). Here we saw that small size family were increasing in COVID-19	Comment by Admin: check it	Comment by Admin: it was observed that	Comment by Admin: 

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

	02 to 04
	25
	62.5

	5 to 6
	13
	32.5

	Above 6
	2
	5












3.6 Family type
In this study, we found that 70% of shrimp farmers lived in a nuclear family and 30% of shrimp farmers lived in a joint family (figure no 4). During the COVID-19-time, 62.5% family were nuclear families and 37.5% family were combined families (Figure 5). Nuclear families are increasing in the present time and combined families are decreasing. 

3.7 Housing condition
In this study, housing condition refers to the house structure where fish retailers are lived. We found that 32.5%, 35%, 7.5%, and 25% of shrimp farmers used kacha, tin sheds, half buildings, and buildings. But during the COVID-19 time 35%, 35%, 10%, and 20% of shrimp farmers used kacha, tin sheds, half buildings, and buildings (Figure 6).






Figure 5: Family types of shrimp farmers
                                 
Figure 6: Housing condition of shrimp farmers
3.8 Sanitary condition
In this study, we found that 17.5%, 10% and 72.5% of shrimp farmers use Katcha, semi-pucca, and pacca at present time. But during the COVID-19 time 22.5%, 10%, and 67.5% of shrimp farmers used Katcha, semi-pucca, and pucca toilets respectively (Figure 7). We saw that present-time Katcha toilets were decreased and pacca toilets were increased. 











Figure 7: Sanitary condition of shrimp farmers
3.9 Health status
Present studies found that 57.5% and 42.5% of shrimp farmers went to go Upazila health complex and village doctor (Figure 8). But during the COVID time, they did the same. Generally, the shrimp farmers did not go to the MBBS doctor, when they faced serious problems then they went to the MBBS doctor. 	Comment by Admin: showed	Comment by Admin: istead of MBBS doctor, Only doctor of Physician may use	Comment by Admin: Only, when...	Comment by Admin: istead of MBBS doctor, Only doctor of Physician may use

     


                                             Figure 8: Health status of shrimp farmers






3.10 Ownership of culture pond
In the study area, we found that 30% of the shrimp farmers had their single shrimp 27.5% only leased and 42.5 % leased with single gher were used to shrimp culture at present time. During the COVID time 30%, 30%, and 40% of shrimp farmers used to shrimp her single, leased, and leased with single respectively (Figure 9). But there were no multiple users. 	Comment by Admin: it was found that,	Comment by Admin: ponds, 


Figure 9: Ownership of culture pond of shrimp farmers
3.11 Pond size
Among these shrimp farmers, 7.5% had ponds with <0.5 ha, 17.5% of shrimp farmers had o.5 to 1 ha, 57.5%, and 17.5% shrimp farmers had 1 to 5 had >5 ha at present time (Figure 10). During the COVID time, their pond size was same.	Comment by Admin: 0.5	Comment by Admin: However, it was found that, during COVID time.....

3.12 Source of credit
The present study found that 70% of shrimp farmers used their own credit for shrimp farming and 30% took bank loans in the present time. But in COVID-19 time 72.5% of shrimp farmers used their own credit and 27.5% of shrimp farmers took 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 present study found that only 10% of shrimp farmers participated in NGOs and governments organization,  90% of shrimp farmers were not participating in any organization at present. During COVID-19 only 2.5% of shrimp farmers participated in the organization (Figure 12). Organization participation is increasing in the present time. 	Comment by Admin: NGO’s	Comment by Admin: (post COVID era)















 Figure12: Participation in the training program of shrimp farmer	Comment by Admin: space

3.14 Annual income 
In the study area, 22.5% of shrimp farmers earned very low amounts of money less than 20000 taka 35% and 35% of shrimp farmers earned 20,000 to 50,000 and 50,001 to 100000 BDT respectively, and only 7.5% of shrimp farmers earned more than 100000 BDT in present time. In the pandemic time, 40% of shrimp farmers 	Comment by Admin: 1,000 separator (,) may use	Comment by Admin: 1,000 separator may use	Comment by Admin: 1,000 seperator may use
earned less than 20000 taka, 30% and 22.5% of shrimp farmers earned 20,000 to 50,000 and 50,001 to 100000 BDT respectively, and only 7.5% of shrimp farmers earned more than 100000 BDT (Figure 13). 	Comment by Admin: 1,000 seperator may use	Comment by Admin: 1,000 seperator may use
                                         



Figure 13: Annual income of shrimp farmer






3.15 Culture system 
In the present study we found that 82.5% of the shrimp farmers stock fish’s polyculture and 17.5% of shrimp farmers stock fish’s monoculture in all time (Figure 14).	Comment by Admin: practices	Comment by Admin: do


















Figure 14: Culture system of shrimp farmer’s pond

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


Figure 15: Marketing system of shrimp farmer’s pond	Comment by Admin: ???? delete it

3.17 Support from the government 
During the COVID-19-time government supported the shrimp farmers but this support was not sufficient. The present study found that only 22.5% of shrimp farmers were supported by the government and 77.5% of shrimp farmers were not found any support by the government (Figure 16).	Comment by Admin: remains unsupported
















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

3.18 Problem faced by the shrimp farmers 
Several problems were reported by the shrimp farmers in the study area. According to the study, 100% of shrimp farmers face the disease problem. It is the most important problem for shrimp farmers. In the present time 55%, 42.5%, 10%, 27.5%, 30%, 47.5%, and 22.5% face a lack of money, poor technical support, lack of credit sources, low price of the fish, insufficient water, overflow water and poaching respectively. During the COVID time 32.5%, 27.5%, 12.5%, 47.5%, 30%, 60%, and 22.5% of shrimp farmers face a lack of money, poor technical support, lack of credit sources, low price of the shrimp, insufficient water, overflow water, and poaching respectively (Figure 17).	Comment by Admin: during the study.	Comment by Admin: , which is found the most.....







Figure 17: Problem faced by the shrimp farmers in the study area	Comment by Admin: reported by	Comment by Admin: faced uring 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 (A. 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 (A. 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. (A. 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 maintaine.  	Comment by Admin: delecte A.	Comment by Admin: 	Comment by Admin: Tala	Comment by Admin: check	Comment by Admin: Tala	Comment by Admin: Tala	Comment by Admin: Check spelling




4. Conclusion

Shrimp fishermen's livelihoods have been significantly impacted by the COVID-19 pandemic, as have other economic sectors. In Tala Upazila, shrimp aquaculture is essential to improving the socioeconomic situation and standard of living. Their way of life has been severely disrupted by the pandemic, which has also hurt their livelihoods in several ways. Market interruptions: Both domestic and foreign shrimp markets experienced interruptions as a result of COVID-19. Fish consumption declined, which in turn caused market prices to drop. The reasons for this decline were lockdown measures, travel limitations, and decreased customer demand. It was difficult for shrimp fishermen who depended on selling their catch to locate buyers and get paid fairly for it. Their revenue and profit margin were directly impacted by this. 	Comment by Admin: This is first time found correct writing, shopuld used all over	Comment by Admin: Socio-economic






References
6. 	Comment by Admin: ????
Ahmmed, S., Washim, M. R., Rubel, A. K. M. S. A., & Islam, M. L. (2020). Outbreak of COVID-19: impact on socio-economic condition of shrimp farmers in south-west coastal Bangladesh. Aquaculture, 18, 1.
Begum, M. S. T. E. A., Hossain, M. I., & Papanagiotou, E. (2013). Technical efficiency of shrimp farming in Bangladesh: an application of the stochastic production frontier approach. Journal of the World Aquaculture Society, 44(5), 641–654.
Béné, C., Barange, M., Subasinghe, R., Pinstrup-Andersen, P., Merino, G., Hemre, G.-I., & Williams, M. (2015). Feeding 9 billion by 2050--Putting fish back on the menu. Food Security, 7, 261–274.
Fami, T. (2019). Shrimp Export of Bangladesh. United International University, May, 1–18.
Hassan, M. N., Rahman, M. M., Hossain, M. M., Nowsad, A., & Hossain, M. B. (2012). Post-harvest handling and marketing of shrimp and prawn in south-western region of Bangladesh. World Journal of Fish and Marine Sciences, 4(6), 651–656.
Rahman, A., Azad, K. N., Ara, M. G., & Fatema, J. (2019). Impact of progressive shrimp farming on farmers livelihood in southwestern region of Bangladesh Impact of progressive shrimp farming on farmer ’ s livelihood in southwestern region of Bangladesh. 6(November), 1–6.
Rahman, M. C., & Rashid, M. H.-A. (2013). A Case Study on the Present Status and Potentiality of Shrimp Farming in Bangladesh. Asia-Pacific Journal of Rural Development, 23(1), 97–110. https://doi.org/10.1177/1018529120130107
Rahman, M. S., Majumder, M. K., Sujan, M. H. K., & Manjira, S. (2021a). Livelihood status of coastal shrimp farmers in Bangladesh: Comparison before and during COVID-19. Aquaculture Reports, 21, 100895.
Rahman, M. S., Majumder, M. K., Sujan, M. H. K., & Manjira, S. (2021b). Livelihood status of coastal shrimp farmers in Bangladesh: Comparison before and during COVID-19. Aquaculture Reports, 21(October), 100895. https://doi.org/10.1016/j.aqrep.2021.100895
Ray, S., Mondal, P., Paul, A. K., Iqbal, S., Atique, U., Islam, M. S., Mahboob, S., Al-Ghanim, K. A., Al-Misned, F., & Begum, S. (2021). Role of shrimp farming in socio-economic elevation and professional satisfaction in coastal communities of Southern Bangladesh. Aquaculture Reports, 20(March), 100708. https://doi.org/10.1016/j.aqrep.2021.100708
Siddiqua, N. S., Uddin, M. S., & Ahamed, G. S. (2019). (PDF) Assessment of the livelihood status of fish farmers and aquaculture conditions in Habigonj Sadar Upazila under Habigonj district, Bangladesh. 7(4), 105–109. https://www.researchgate.net/publication/336230845_Assessment_of_the_livelihood_status_of_fish_farmers_and_aquaculture_conditions_in_Habigonj_Sadar_Upazila_under_Habigonj_district_Bangladesh
Than, Z. M. (2011). Socio economic analysis of the Indawgyi Lake Area, Mohnyin Township. University of Cologne.
[bookmark: _GoBack]
Percentage	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

20-30	31-40	41-50	51-60	61-Above	17.5	32.5	25	25	0	Age (Years)


Percentage (%)


Percentage	





Illiterate	Primary	SSC	HSC	Bachelor	Higher	25	22.5	37.5	5	10	0	

Percentage	62.5%
17.5%
5%
12.5%
2.5%

Agriculture	Business	Poultry	Service	Other	62.5	17.5	5	12.5	2.5	Other occupation


Percentage (%)



Nuclear	[VALUE]%
[VALUE]%

Present time	Covid time	70	62.5	combined	[VALUE]%
[VALUE]%

Present time	Covid time	30	37.5	Family type


Percentages (%)




Present time	32.5%
35%
7.5%
25%

Kacha	Tin shed	Half building	Building	32.5	35	7.5	25	Covid time	355
35%
10%
20%

Kacha	Tin shed	Half building	Building	35	35	10	20	Housing condition 


Percentage (%)





Present time	[VALUE]%
[VALUE]%
[VALUE]%

Katcha	Semi Pacca	Pacca	17.5	10	72.5	Covid time	[VALUE]%
[VALUE]%
[VALUE]%

Katcha	Semi Pacca	Pacca	22.5	10	67.5	Sanitary condition


Percentage (%)





Present time	[VALUE]%
[VALUE]%
[VALUE]%

Upazila health complex	Village doctor	 MBBS	57.5	42.5	0	Covid time	[VALUE]%
[VALUE]%
[VALUE]%

Upazila health complex	Village doctor	 MBBS	57.5	42.5	0	Health status


Percentage (%)




Present time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

Single	Multiple	Leased 	Leased+single	30	0	27.5	42.5	Covid time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

Single	Multiple	Leased 	Leased+single	30	0	30	40	Ownership of culture pond


Percentages (%)




Present time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

<	0.5 ha	 0.5- 1 ha	1-5 ha	 	>	5 ha	7.5	17.5	57.5	17.5	Covid time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

<	0.5 ha	 0.5- 1 ha	1-5 ha	 	>	5 ha	7.5	17.5	57.5	17.5	Pond size 


Percentages (%)




Present time	70%
30%

Own	Bank loan	 Other	70	30	0	Covid time	72.5%
27.5%

Own	Bank loan	 Other	72.5	27.5	0	Source of credit 


Percentages (%)




Yes 	10%
2.5%

Present time	Covid time	10	2.5	No	90%
97.5%

Present time	Covid time	90	97.5	
Percentages (%)




Present time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

<	 20,000	 20,000-50,000	50,001-100,000	>	100,000	22.5	35	35	7.5	Covid time	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

<	 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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