International Journal of Research Publication and Reviews, Vol (6), Issue (8), August (2025), Page —2009-2018

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

ASSESSMENT OF THE CULTIVATION OF BRACKISH WATER
SHRIMP IN EASTERN OBOLO AND IBENO LOCAL
GOVERNMENT AREA, AKWA IBOM STATE, NIGERIA

Ubong Eno Akpan' , Isaac Aniekan Okokon’

! Department of Marine Biology, Akwa Ibom State University
% Department of Genetics and Biotechnology, Akwa Ibom State University

ABSTRACT :

This study comprehensively assesses the cultivation of brackish water shrimp in Eastern Obolo and Ibeno Local Government Areas (LGAs) of Akwa Ibom State,
Nigeria, focusing on operational, environmental, and socio-economic factors influencing shrimp farming practices. The primary aim is to identify challenges
hindering sustainable growth in the industry and propose actionable solutions. Specific objectives include examining demographic profiles of shrimp farmers,
evaluating cultivation practices, analyzing environmental impacts, assessing government and technical support, determining socio-economic outcomes, and
recommending improvement strategies. A mixed-methods approach was employed, combining quantitative data from 100 structured questionnaires and qualitative
insights from interviews, focus group discussions, and field observations. Statistical analyses, including t-tests, chi-square tests, and multiple regression, revealed
significant regional disparities: Eastern Obolo reported higher profitability (mean = 4.6 vs. 4.2; p = 0.012), stronger perceptions of government support (mean = 4.8
vs. 4.5; p=0.045), and greater market demand (mean =4.9 vs. 4.6; p =0.002) compared to Ibeno. Environmental challenges, such as water pollution and biodiversity
decline, were more pronounced in Eastern Obolo due to intensive practices. Socio-economic analyses highlighted that Eastern Obolo had a higher proportion of
fishermen (57%) and secondary-educated respondents (63%), while Ibeno featured more tertiary-educated individuals (55%). Regression models identified region,
education, and occupation as key predictors of profitability (R* = 0.34). The study underscores the need for policy reforms, technological adoption (e.g., biofloc
systems), and enhanced technical training to mitigate environmental degradation and improve economic viability. Recommendations include government subsidies,
cooperative models for small-scale farmers, and sustainable certification programs. This research contributes to the discourse on aquaculture sustainability, offering

a blueprint for balancing economic growth with ecological preservation in developing coastal regions.
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Introduction

Aquaculture as a viable and sustainable alternative to wild-caught fisheries. Shrimp farming, especially in brackish waters, has emerged as a profitable
industry due to the favorable breeding conditions these environments offer, which are a mix of saltwater and freshwater. Brackish water shrimp species,
such as the Penaeus monodon (commonly known as tiger shrimp) and Litopenaeus vannamei (white shrimp), thrive in such conditions, making this type
of farming highly productive. Shrimp culture has been developed extensively in the coastal fisheries for more than a decade due to availability of abundant
natural fry in the brackish waters of the estuaries of the Bay of Bengal. At present, there are 15,987 large and small size shrimp farms consisting of
147,000 ha of land in Bangladesh (Karim and Khandaker, 2007). More than 90% of the farms still practice a traditional and extensive system, the yield
of which range from 50-200 kg/ha/year (ASCC, 2010).

Historically, shrimp farming began in Asia, with countries like Thailand, India, and Vietnam leading the way in production. However, recent technological
advancements and the rise of sustainable practices have allowed many coastal regions worldwide to adopt shrimp aquaculture. In regions where brackish
water ecosystems are abundant, such as in coastal areas of Nigeria, shrimp farming presents a promising opportunity for economic development, job
creation, and foreign exchange earnings. Brackish water shrimp cultivation is particularly appealing for countries with vast coastal lines, as the natural
conditions are conducive to shrimp farming, requiring fewer artificial interventions. For regions like West Africa and the Niger Delta, shrimp aquaculture
could also help address food security challenges while reducing reliance on traditional wild fishing, which is often subject to overfishing and
environmental degradation.

The motivation behind studying the cultivation of brackish water shrimp lies in the potential benefits of expanding this industry. These benefits include:
Sustainability: Aquaculture, if properly managed, can be an environmentally friendly alternative to capture fisheries, reducing pressure on wild shrimp
populations and conserving biodiversity in marine ecosystems.

Economic benefits: Shrimp farming is a highly lucrative business, offering significant profits for local and international markets. It can create
employment opportunities in coastal communities and contribute to rural development.
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Technological advancement: Advances in farming techniques, hatchery production, and water management systems have made it easier to farm shrimp
in controlled brackish water conditions. This study would explore how these innovations can be applied to improve shrimp production.

Food security: With a growing global population, aquaculture presents a means to ensure a steady and sustainable supply of shrimp, which is a valuable
protein source.

1.1 Statement of the problem

The cultivation of brackish water shrimp has gained recognition for its potential to boost economic development and address food security challenges in
coastal regions. However, the shrimp farming industry faces several challenges that hinder its growth and sustainability. These challenges form the basis
of the problem statement for this study. Despite the numerous advantages of cultivating brackish water shrimp, the industry in many regions, particularly
in developing nations, faces significant constraints. Key issues include environmental, technological, and economic challenges, as well as the impact of
policy and regulatory frameworks. These factors have contributed to the slow growth of the shrimp aquaculture sector, particularly in areas where it has
the potential to thrive, such as coastal regions with abundant brackish water resources.

Now one of the primary challenges is the environmental impact of shrimp farming. Poorly managed shrimp farms can lead to water pollution, destruction
of mangroves, and habitat degradation. Additionally, the use of chemicals, antibiotics, and unsustainable practices can result in the contamination of
surrounding ecosystems, making it difficult for shrimp farming to expand without harming the environment. From a technological standpoint, many
shrimp farmers lack access to the advanced farming techniques and infrastructure needed to optimize production. Hatcheries, feed quality, and disease
management systems are often inadequate, leading to low yields and high mortality rates. The lack of knowledge and resources to implement best practices
further exacerbates the problem, especially for small-scale farmers.

The economic constraints also pose significant problems. Shrimp farming is capital-intensive, and many potential farmers face barriers to entry due to
the high costs of establishing and maintaining farms. Inadequate access to financing, markets, and international trade opportunities prevents the industry
from achieving its full potential. In regions like Nigeria, where shrimp farming could be a viable source of income, the lack of investment in the sector
continues to limit its expansion.

Finally, government policies and regulations often do not adequately support the development of shrimp aquaculture. In some cases, regulations may be
too strict or poorly enforced, creating bureaucratic barriers that hinder the establishment of shrimp farms. In others, there may be insufficient support in
the form of subsidies, technical assistance, or training for farmers, leading to a lack of incentives for entering or scaling up shrimp cultivation.

From the issues, the problem this study seeks to address is the lack of sustainable growth in the brackish water shrimp farming industry, despite its
potential to contribute to economic development and food security. This study aims to identify the major challenges affecting the industry and propose
solutions that can help overcome these barriers, allowing for the sustainable and profitable cultivation of shrimp in brackish water environments.

The primary aim of this study is to comprehensively assess the cultivation of brackish water shrimp in Eastern Obolo and Ibeno LGAs of Akwa Ibom
State, Nigeria, with a view to understanding the operational, environmental, and socio-economic factors influencing shrimp farming practices in these
coastal communities.

Examine Demographic Profiles: Identify and document the socio-demographic characteristics of shrimp farmers in Eastern Obolo and Ibeno, including
age, gender, educational background, occupation, and other relevant personal attributes.

Evaluate Cultivation Practices: Assess the various shrimp farming methods (traditional, semi-intensive, and intensive) employed by respondents, and
determine the effectiveness of these practices in terms of profitability, market demand, and operational challenges.

Analyze Environmental Impacts: Investigate the ecological implications of shrimp farming, focusing on water quality changes, biodiversity decline,
salinization issues, and the implementation of mitigation measures to ensure sustainable aquaculture.

Assess Government and Technical Support: Evaluate the extent of government support, availability of technical knowledge, and training needs as
perceived by shrimp farmers, to identify areas where policy intervention and technical assistance could enhance cultivation practices.

Determine Socio-Economic Outcomes: Explore the socio-economic benefits of shrimp farming for the communities involved, including employment
generation, income levels, and overall contribution to local economic development.

Recommend Improvement Strategies: Based on the findings, propose actionable recommendations for improving shrimp cultivation practices,
enhancing environmental sustainability, and increasing the overall profitability of aquaculture operations in the study areas.

This aim and these objectives provide a structured framework to guide the investigation into the cultivation of brackish water shrimp, ensuring that both
technical and socio-economic dimensions are thoroughly examined.

MATERIALS AND METHODOLOGY

Study Site

The study was conducted in Akwa Ibom State, Nigeria, focusing on two local government areas: Ibeno and Eastern Obolo. These areas are strategically
located along the coastal belt and have extensive estuarine systems, which provide ideal conditions for the cultivation of brackish water shrimp. The study
site was selected due to its dynamic aquaculture activities, varied environmental conditions, and the presence of both traditional and modern shrimp
farming practices. Local climatic conditions, tidal regimes, and socio-economic profiles were considered during site selection.

Sample Site

Within Ibeno and Eastern Obolo LGAs, specific communities with active shrimp farming were purposively selected to represent a range of farming
techniques and ecological conditions. In Ibeno, communities with established aquaculture operations were chosen based on accessibility and evidence of
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intensive cultivation practices. In Eastern Obolo, both established and emerging shrimp farms were included to capture variations in production systems.
The sample sites were mapped using GPS coordinates to ensure precise spatial coverage and facilitate future comparative analyses.

Materials

The research employed a mix of primary and secondary materials:

e Questionnaires: Structured questionnaires designed to capture demographic details, shrimp cultivation practices, challenges encountered, and
ecological implications.

. Field Instruments: GPS units for mapping, digital cameras for site documentation, and water quality testing kits for on-site preliminary
assessments.

e Data Collection Tools: Laptops equipped with Microsoft Excel and SPSS software for data entry and preliminary analysis.

e  Reference Documents: Secondary data from local government records, aquaculture reports, and published literature to supplement and
validate primary findings.

e  Transportation and Logistics: Vehicles arranged for site visits and community engagement.

Distribution of Questionnaires

A total of 100 structured questionnaires were distributed among shrimp farmers and related stakeholders. The distribution was stratified as follows:
Ibeno LGA: 40 questionnaires were administered to respondents whose serial numbers ranged from 1-11 and 25-54.

Eastern Obolo LGA: 60 questionnaires were distributed among respondents with serial numbers 12-24 and 55-100. The questionnaires were distributed
during face-to-face interviews by trained research assistants. Respondents were selected using a purposive sampling technique, ensuring representation
from both traditional and modern farming systems. Prior informed consent was obtained from all participants.

Methods

This study adopted a mixed-methods approach, combining quantitative and qualitative data collection techniques:

e Quantitative Methods: Structured questionnaires were used to collect numerical and categorical data on shrimp farming practices,
environmental impacts, and economic performance. Data were entered into a standardized data matrix for analysis.

e Qualitative Methods: In-depth interviews and focus group discussions complemented the questionnaires, offering detailed insights into the
challenges and recommendations from the shrimp farmers. Open-ended responses were thematically analyzed to enrich the quantitative
findings.

. Field Observations: Direct field visits enabled the documentation of aquaculture practices and environmental conditions. Photographs and
water quality measurements were recorded to triangulate the survey data.

. Data Quality Control: The research ensured data accuracy through pre-testing of questionnaires, training of data collectors, and cross-
checking responses in the field. Daily debriefing sessions were held to resolve discrepancies.

Statistical Analysis

Data were analyzed using both descriptive and inferential statistical techniques. The analysis was conducted separately for Ibeno and Eastern Obolo
respondents to compare farming practices and ecological implications. The following procedures were implemented:

Descriptive Statistics: Mean values, standard deviations, and frequency distributions were calculated for all variables, including Likert-scale items from
Sections B and C, as well as categorical responses from Section E. Tables with headings prefixed by “4.1” present these descriptive statistics.

Inferential Statistics:

. t-Tests: Independent sample t-tests were performed for all parameters to compare mean differences between Ibeno and Eastern Obolo. Results
are tabulated with t-values, degrees of freedom, and p-values.

. Chi-Square Tests: Chi-square analyses were conducted for categorical variables to assess associations between respondent location and
shrimp cultivation practices.

. Multiple Regression Analysis: A multiple regression model was estimated to examine the predictive effects of various independent variables
(e.g., cultivation practices and environmental challenges) on an overall “shrimp cultivation success” index. Regression coefficients (B),
standard errors, t-statistics, p-values, and R? values are reported in tables.

. Software: Statistical analyses were performed using SPSS (version 25) and Microsoft Excel. All tests were conducted at a 5% significance
level.

RESULTS AND DISCUSSION

RESULTS

Statistical Analysis Overview
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The following analyses assess differences in brackish water shrimp cultivation perceptions and challenges between Ibeno (n=40) and Eastern Obolo
(n=60) respondents. Data includes Likert-scale responses (Sections B, C) and ecological parameters (Section E).

Comparative Descriptive Statistics of Brackish Water Shrimp Cultivation Perceptions (Ibeno vs. Eastern Obolo)
Table 4.1.1: Mean * Standard Deviation of Likert-Scale Responses (Sections B and C)

Parameter Ibeno (n=40) Eastern Obolo (n=60) p-value (t-test)

Section B: Cultivation Factors

S1: Profitability 42+0.8 4.6+0.7 0.012*

S2: Availability 4.0+09 44+0.6 0.021*

S3: Govt. Support 45+0.7 4.8+0.5 0.045%*

Section C: Challenges

C1: Equipment 43+0.6 4.7+04 0.003**

C2: Water Pollution 39+0.8 42+0.7 0.038*

C3: Financial Support 3.7+09 4.1+£0.6 0.017*
Footnote:

Ibeno respondents reported slightly lower agreement on profitability (S1) and equipment challenges (C1) compared to Eastern Obolo. Significant
differences (p<0.05) suggest regional disparities in perceived government support and resource accessibility.

Table 4.1.2: T-Test Analysis of Regional Differences in Shrimp Cultivation Perceptions

Parameter t-value Degrees of Freedom p-value

S1: Profitability 2.56 98 0.012*

S2: Availability 2.34 98 0.021*

C1: Equipment 3.01 98 0.003**

C3: Financial Support 2.43 98 0.017*
Footnote:

Significant differences (p<0.05) highlight Eastern Obolo’s stronger agreement on profitability and equipment challenges. T-tests assume normality; non-
parametric validation (Mann-Whitney U) is recommended for ordinal Likert data.

Table 4.1.3: Chi-Square Test for Categorical Variables (Demographics)

Heading: Association Between Region and Demographic Variables

Variable a p-value

Gender 1.23 0.267

Education Level 4.56 0.033*

Occupation 6.78 0.009%*
Footnote:

Significant associations exist between region and education/occupation (p<0.05). Eastern Obolo had more respondents with secondary education and
fishing occupations.

Table 4.1.4: Multiple Regression Analysis (Section B Parameters) Model for Profitability (S1) and Government Support (S3)

Predictor Coefficient SE t-value p-value
Region (EO vs. Ibeno) 0.41 0.12 3.42 0.001**
Education Level 0.18 0.08 2.25 0.027*
Age Range -0.05 0.06 -0.83 0.408

R?=0.34, F(3,96) = 8.12, p < 0.001
Footnote:
Region and education significantly predict profitability perceptions (p<0.05). Eastern Obolo’s higher coefficient aligns with better infrastructure and

training access.

Table 4.1.1: Demographic Profile of Respondents Distribution by Region, Gender, Education, and Occupation
Variable Ibeno (n=40) Eastern Obolo (n=60)
Gender
Male 28 (70%) 44 (73%)
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Female 12 (30%) 16 (27%)

Education Level

Secondary 18 (45%) 38 (63%)

Tertiary 22 (55%) 22 (37%)

Occupation

Fishermen 15 (38%) 34 (57%)

Traders 12 (30%) 16 (27%)

Civil Servants 8 (20%) 6 (10%)

Students 5 (12%) 4 (6%)
Footnote:

Eastern Obolo has a higher proportion of fishermen (57%) and secondary-educated respondents (63%), reflecting its reliance on traditional aquaculture.
Ibeno has more tertiary-educated individuals (55%), potentially linked to diverse occupational roles.

Table 4.1.2: Mean + SD for Likert-Scale Responses (Sections B and C) and Regional Comparison of Agreement Levels on Shrimp Cultivation

Factors
Parameter Ibeno (n=40) Eastern Obolo (n=60) p-value (t-test)
Section B: Cultivation
S1: Profitability 42+0.8 4.6 £0.7 0.012*
S3: Govt. Support 4.5+0.7 4.8 +0.5 0.045*
S8: Market Demand 4.6 0.5 4.9 +0.3 0.002%*
Section C: Challenges
C1: Equipment 4.3+0.6 4.7+0.4 0.003%*
C3: Financial Support 3.7+£09 4.1+0.6 0.017*
C8: Govt. Policies 4.1+0.7 4505 0.009%*

Footnote:
Eastern Obolo reported significantly higher agreement on Market Demand (S8) and Equipment Challenges (C1), likely due to better market access and
reliance on advanced tools. Ibeno’s lower scores for Financial Support (C3) suggest funding gaps.

Table 4.1.3: Independent T-Test Analysis of Regional Differences in Shrimp Cultivation Perceptions

Parameter t-value df p-value Cohen’s d

S1: Profitability 2.56 98 0.012* 0.53

S3: Govt. Support 2.03 98 0.045%* 0.41

S8: Market Demand 3.12 98 0.002** 0.68

C1: Equipment 3.01 98 0.003** 0.62

C3: Financial Support 243 98 0.017%* 0.49
Footnote:

Cohen’s d values indicate moderate effect sizes (0.5-0.8), with Eastern Obolo consistently outperforming Ibeno. Assumptions of normality (Shapiro-
Wilk, p > 0.05) and homogeneity of variances (Levene’s test, p > 0.10) were met.

Table 4.1.4: Chi-Square Test Results for Categorical Variables

Heading: Association Between Region and Demographic/Ecological Variables

Variable Ve p-value Cramer’s V

Gender 1.23 0.267 0.11

Education Level 4.56 0.033* 0.21

Occupation 6.78 0.009%* 0.26

Primary Water Source 4.32 0.038* 0.20

Observed Water Quality 3.98 0.046* 0.19
Footnote:

Significant associations exist between region and Occupation (Cramer’s V = 0.26) and Education (Cramer’s V = 0.21). Eastern Obolo’s reliance on
artificial estuaries (63%) contrasts with Ibeno’s natural estuaries (75%).
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Table 4.1.5: Multiple Regression Analysis for Predictors of Profitability Perceptions in Shrimp Cultivation

Predictor Coefficient SE t-value p-value VIF
Region (EO) 0.41 0.12 3.42 0.001** 1.05
Education Level 0.18 0.08 2.25 0.027* 1.12
Occupation (Fishing) 0.15 0.07 2.14 0.035%* 1.08
Age Range -0.05 0.06 -0.83 0.408 1.03

Model Summary:
e R2=0.34
®  Adjusted R2=0.31

(] F(4,95)=28.12, p <0.001
Footnote:

Eastern Obolo’s coefficient (0.41) suggests stronger profitability perceptions, driven by better infrastructure. No multicollinearity detected (VIF < 5).

Table 4.1.6: Correlation Matrix for Section B Parameters

Parameter S1 S3 Ss S8 S10

S1: Profitability 1.00 0.62** -0.34* 0.58** 0.45%*

S3: Govt. Support 0.62** 1.00 -0.22 0.51** 0.39**

S5: Water Pollution -0.34* -0.22 1.00 -0.18 -0.12

S8: Market Demand 0.58** 0.51%* -0.18 1.00 0.67**

S10: Training Need 0.45%* 0.39** -0.12 0.67** 1.00
Footnote:

Profitability (S1) strongly correlates with Govt. Support (S3) (r = 0.62) and Market Demand (S8) (r = 0.58). Water pollution negatively impacts

profitability (r = -0.34).

Table 4.1.8: Key/Legend for Codes and Abbreviations

Code Full Meaning Scale/Context

SD Strongly Disagree Likert Scale (1)

SA Strongly Agree Likert Scale (5)

EO Eastern Obolo Region

VIF Variance Inflation Factor Multicollinearity Measure
b Chi-Square Statistic Association Test

R? Coefficient of Determination Regression Model Fit

Methodological Rigor
1. Assumption Checks:
O Normality confirmed via Shapiro-Wilk (p > 0.05).

O  Homogeneity of variances confirmed via Levene’s test (p > 0.10).

2. Effect Sizes:
O  Cohen’s d > 0.5 = moderate effect.

O  Cramer’s V > (.2 = weak-to-moderate association.

DISCUSSION

The present study assessed the cultivation of brackish water shrimp in Eastern Obolo and Ibeno LGAs of Akwa Ibom State, Nigeria, with a focus on

understanding the operational, environmental, and socio-economic dimensions of shrimp farming. Our findings, derived from comprehensive quantitative

analyses (including mean comparisons, t-tests, chi-square tests, and multiple regression), corroborate the primary aim of the research: to delineate the

factors influencing shrimp farming practices and identify regional disparities between the two LGAs.

Regional Differences and Cultivation Practices

The statistical analysis revealed significant differences between Eastern Obolo and Ibeno in terms of profitability (S1) and government support (S3).

Eastern Obolo respondents reported higher mean values in profitability and equipment availability, which aligns with previous studies emphasizing that

regions with better infrastructural support and market accessibility tend to have higher production outputs (Nguyen et al., 2017; Travis et al., 2015). For

instance, our t-test analysis (Table 4.1.2) showed a p-value of 0.012 for profitability, confirming that shrimp farmers in Eastern Obolo perceive greater
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financial gains than those in Ibeno. This finding is consistent with Belton, Bush, and Little (2017), who argued that improved market linkages and modern
farming techniques are closely associated with enhanced profitability in aquaculture.

Environmental Impacts and Sustainability

Our study found that environmental challenges such as water pollution and equipment-related issues differ significantly between the two regions. Eastern
Obolo’s shrimp farmers reported higher scores for water quality changes and equipment challenges, suggesting that intensive practices in areas with
artificial estuaries might be linked to increased environmental stress. This observation parallels findings by Ghosh and Islam (2015), who documented
that shrimp farming in coastal regions often results in significant water quality deterioration if not managed sustainably. Moreover, recent work by Ahmed
and Glaser (2021) emphasizes that sustainable shrimp aquaculture must balance production with environmental conservation, a view that our results
further support.

Socio-Economic Considerations

The objectives of this study included determining the socio-economic outcomes of shrimp cultivation. Our analysis of demographic data (Table 4.1.1 and
related frequency tables) indicates that Eastern Obolo has a higher proportion of respondents engaged in traditional fishing occupations, which may reflect
reliance on conventional practices with limited access to modern technologies. In contrast, Ibeno respondents tend to have higher educational levels,
potentially facilitating the adoption of innovative farming practices (Sreeram et al., 2020). These findings are in line with studies by Khan et al. (2016)
and Patel et al. (2018), which demonstrated that education and technical training significantly influence the economic performance of aquaculture
operations.

Technological Innovations and Their Diffusion

Advances in shrimp farming technologies such as biofloc systems, selective breeding, and improved hatchery management were among the variables
assessed in our study. Eastern Obolo’s significantly higher scores on market demand (S8) and government support (S3) can be attributed to the diffusion
of these modern technologies within the region. Rogers’ (2014) diffusion of innovations theory explains how early adopters in aquaculture can drive
broader sector improvements, which is evident from our multiple regression results (Table 4.1.5) where education level and region emerged as significant
predictors of profitability. Similarly, recent reviews by Garcia et al. (2019) and Smith et a/. (2020) have highlighted that the integration of technological
innovations in shrimp farming can mitigate environmental impacts while increasing yield, a balance that our study has also observed.

Statistical Analysis and Predictive Factors

The multiple regression model developed in this study (Table 4.1.5) revealed that region, education level, and occupation significantly predict profitability
perceptions. With an R? of 0.34, our model explains a moderate proportion of the variance in profitability outcomes. This is comparable to findings in
similar studies (Jones et al., 2017; Oduor et al., 2018) that have identified socio-demographic factors as critical determinants in aquaculture profitability.
Moreover, the t-test and chi-square analyses confirm that differences in respondent characteristics and farming practices between Eastern Obolo and
Ibeno are statistically significant, thereby validating our objectives to assess and compare cultivation practices across the two regions (Nguyen et al.,
2017; Sreeram et al., 2020).

Integration of Aims and Objectives

The discussion above reflects the central aim of the study to assess the cultivation of brackish water shrimp in two key LGAs of Akwa Ibom State and
addresses each objective. First, demographic profiles were thoroughly examined, revealing differences in education and occupation that are crucial for
understanding regional disparities (Patel ez al., 2018). Second, cultivation practices were evaluated, demonstrating that modern farming techniques are
more prevalent in Eastern Obolo, contributing to higher profitability and better market access (Travis et al., 2015). Third, our analysis of environmental
impacts highlights that sustainable practices are necessary to mitigate negative ecological effects (Ahmed and Glaser, 2021; Ghosh and Islam, 2015).
Fourth, the role of government support and technical training emerged as significant predictors in our regression model, reinforcing the need for policy
interventions (Sreeram et al., 2020; Belton et al., 2017).

Implications for Policy and Practice

Our findings underscore the importance of targeted policy measures and enhanced technical support for shrimp farmers. Government agencies and
stakeholders should consider subsidizing modern technologies and training programs, as recommended by Oduor et a/. (2018) and Boyd et al. (2020), to
improve both environmental sustainability and economic viability. Furthermore, the disparities in educational attainment and access to modern
aquaculture techniques suggest that capacity-building initiatives are urgently needed, particularly in Ibeno. This is supported by recent literature
emphasizing that enhanced training can bridge the gap between traditional practices and innovative technologies (Garcia et al., 2019; Smith et al., 2020).
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Challenges and Future Research

Despite the insights gained, the study faces challenges that warrant further research. For instance, while the statistical analyses provide a robust foundation
for understanding regional differences, the complexities of environmental factors and market dynamics require longitudinal studies. Future research
should explore the long-term impacts of sustainable technologies on shrimp farming profitability and environmental quality (Khan et al., 2016; Patel et
al., 2018). Additionally, integrating qualitative insights from focus group discussions could further illuminate the socio-cultural dimensions of shrimp
farming, as suggested by Belton et al. (2017).

CONCLUSION, AND RECOMMENDATIONS
Conclusion

This study assessed the cultivation of brackish water shrimp in Eastern Obolo and Ibeno LGAs of Akwa Ibom State, Nigeria, with a focus on the
operational, environmental, and socio-economic factors affecting shrimp farming practices. The research was grounded in both qualitative and
quantitative methods, with extensive field data collected through structured questionnaires, in-depth interviews, and field observations. Statistical analyses
revealed significant regional differences in perceptions and practices, where Eastern Obolo respondents generally reported higher levels of agreement on
factors such as profitability, government support, and market demand compared to their Ibeno counterparts.

The findings indicate that while both regions benefit from the natural endowments of brackish water resources, differences in technological access, farmer
education, and infrastructural support result in varying levels of efficiency and sustainability. Specifically, Eastern Obolo exhibited a stronger alignment
with modern practices and higher overall productivity, as evidenced by statistically significant differences in key indicators such as equipment challenges
and financial support (e.g., S1: Profitability and C1: Equipment challenges; p < 0.05). Moreover, the environmental impacts of shrimp farming ranging
from water quality degradation to biodiversity loss were observed across both regions, though respondents in Eastern Obolo reported more consistent
implementation of mitigation measures.

In conclusion, the study underscores that shrimp farming, when managed sustainably, can offer considerable economic and socio-economic benefits while
also contributing to food security and rural development. However, persistent challenges including environmental degradation, inadequate technical
support, and policy gaps limit the full realization of these benefits. These findings are consistent with previous research by Ahmed and Glaser (2021),
Primavera (2006), and Naylor et al. (2009), among others, and call for targeted interventions to bridge the gap between traditional practices and modern,
sustainable aquaculture techniques (Avnimelech, 2012; Nguyen et al., 2017).

Recommendations

Based on the empirical results, literature review, and statistical analyses, the following recommendations are proposed to enhance the sustainability and
profitability of brackish water shrimp cultivation in the study areas:

Enhance Government and Institutional Support:

Governments should develop and implement targeted policies that provide financial incentives, subsidies, and technical support to shrimp farmers.
Increased regulatory oversight and investment in infrastructure are crucial to reduce environmental degradation (Sreeram et al., 2020; Barbier & Cox,
2020).

Extension services must be strengthened to disseminate modern farming techniques and best practices across both regions.

Promote Technological Advancements and Training:

Adoption of biofloc technology, selective breeding for disease-resistant strains, and improved feed formulations should be encouraged to enhance
productivity and sustainability (Avnimelech, 2012; Lightner et al., 2012).

Regular training programs and capacity-building initiatives are essential to equip farmers with up-to-date technical skills, ensuring better disease
management and efficient resource utilization (Nguyen et al., 2017; Prasad et al., 2011).

Implement Sustainable Environmental Practices:

Shrimp farmers should be supported to adopt sustainable practices, including integrated multi-trophic aquaculture (IMTA) and improved water quality
management, to mitigate the negative ecological impacts such as mangrove deforestation and water pollution (Primavera, 2006; Ghosh & Islam, 2015).

Adoption of sustainable certification programs (e.g., Aquaculture Stewardship Council) can enhance market access and promote environmental
sustainability.

Facilitate Access to Finance and Cooperative Models:
Small-scale farmers should be encouraged to form cooperatives to enhance their bargaining power and access to credit, which in turn can help overcome

the high capital requirements associated with modern shrimp farming (Travis et al., 2015; Belton et al., 2017).
Financial institutions should develop tailored loan products that cater specifically to the needs of the aquaculture sector.
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Strengthen Market Linkages and Diversification:

Efforts should be made to connect shrimp farmers with domestic and international markets through improved logistics, marketing strategies, and trade
facilitation. Diversifying market outlets, including niche markets for organic and sustainably produced shrimp, can reduce vulnerability to global price
fluctuations (Anderson & Valderrama, 2019; Shang ef al., 1998).

Establishing value chain partnerships among input suppliers, farmers, processors, and distributors can further enhance competitiveness.

Future Research Directions:

Further research should investigate sustainable feed alternatives and innovative disease prevention methods, particularly under changing climatic
conditions (Boyd et al., 2020; Dasgupta et al., 2007).

Longitudinal studies to monitor the long-term impacts of technological interventions and environmental management practices are needed to continually
refine best practices for sustainable shrimp farming (Chopin et al., 2012; Soto et al., 2016).

Opverall, the study concludes that while the cultivation of brackish water shrimp holds great promise for boosting economic development and food security
in coastal communities, a coordinated approach involving policy reform, technological innovation, environmental sustainability, and financial support is
critical to overcoming existing challenges.
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