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Introduction Small water bodies (SWBs), including satellite 

lakes, dams, reservoirs, ponds, wetlands, streams, 

Abstract 

Small water bodies (SWBs) in the Lake Victoria Basin remain largely 

underexploited for aquaculture, despite their potential to support alternative 

livelihoods in rural communities. This study assessed the role of SWBs in 

supporting alternative livelihoods through aquaculture in Siaya and Migori 

Counties, Kenya. Data were collected from 65 purposively selected 

respondents (38 Siaya, 27 Migori) across 11 water bodies using KoboToolbox 

and analysed in SPSS version 25 using descriptive statistics, Mann–Whitney U 

and Chi-square tests, binary logistic regression (LR), and principal component 

analysis (PCA). Occupational composition differed significantly between 

counties (χ²(4) = 55.67, p < .001, Cramér’s V = 0.925), with Siaya dominated 

by fishers and Migori by farmers. Water quality and fish farming potential were 

generally favourable at the sites assessed. Migori rated site modifiability (r = 

0.401) and water sufficiency (r = 0.362) significantly higher than Siaya, while 

key gaps were identified in input supply in Migori and market access in Siaya. 

Community-perceived benefits included job creation (100%), income 

generation (95.4%), and improved nutrition (90.8%). Willingness to participate 

was near-universal (92.3%) and was not significantly predicted by any 

perception domain (LR χ²(4) = 5.38, p = .250). PCA identified five components 

explaining 69.2% of variance, dominated by “Aquaculture Readiness” 

(28.5%). Nile tilapia was the most preferred species (55.4%). These findings 

indicate strong community endorsement and considerable untapped potential 

for SWB aquaculture, although the small purposive sample means they are 

indicative of the sites surveyed rather than representative of the wider basin. 
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and springs, are widely distributed across the Lake 

Victoria Basin and represent critical yet 

underutilised resources for supporting alternative 

livelihoods in rural communities. They provide 

water for domestic use, small-scale irrigation, 

livestock watering, drought mitigation, and 

recreation, and they support fisheries (Tortajada, 

2014; Jung et al., 2023). They are also 

ecologically significant, sustaining freshwater 

biodiversity and delivering essential ecosystem 

services such as water purification, flood 

regulation, aquifer recharge, and climate buffering 

(Biggs et al., 2017). These functions are especially 

important in the Kenyan portion of the basin, 

where livelihood options in the riparian counties 

of Migori, Kisumu, Siaya, Homa Bay, and Busia 

are constrained by land degradation, climate 

variability, and declining capture fishery yields in 

the main lake (Aura et al., 2022; FAO, 2024). 

Despite this potential, most SWBs in Kenya 

remain poorly managed and underexploited for 

organised fish production (FAO, 2020; Yusriadi 

& Cahaya, 2022). 

Aquaculture is the principal pathway through 

which SWBs can support alternative livelihoods 

and strengthen food and nutrition security in rural 

areas. Fish supplies approximately 15% of global 

animal protein intake, together with essential 

micronutrients, minerals, vitamins, amino acids, 

and fatty acids that are often deficient in the diets 

of rural and low-income populations (Thilsted et 

al., 2016; Boyd et al., 2022; FAO, 2024). Global 

aquaculture production surpassed capture 

fisheries for the first time in 2022, supplying 51% 

of the total 185 million tonnes of aquatic food 

produced, and is projected to grow by a further 

15% by 2030 (FAO, 2024). In sub-Saharan Africa, 

and particularly in the Lake Victoria Basin, this 

growth potential remains largely untapped, even 

though organised fish culture offers communities 

income generation, employment, and improved 

nutrition (Byabasaija et al., 2025). 

Aquaculture in Kenya has been transformed over 

the past two decades by government initiatives 

such as the Economic Stimulus Programme (ESP) 

and the Aquaculture Business Development 

Programme (ABDP), which promoted pond-based 

culture of Nile tilapia (Oreochromis niloticus) and 

African catfish (Clarias gariepinus) as a viable 

rural enterprise (Ngugi et al., 2007; Munguti et al., 

2021). Uptake has nevertheless been uneven, with 

several Lake Victoria Basin counties recording 

low adoption because of inadequate extension 

services, limited access to quality fingerlings and 

feeds, poor market infrastructure, and weak 

institutional support (Obiero et al., 2019; 

Kwikiriza et al., 2026). The Framework for 

Community-based Dam Aquaculture (ABDP-

FCODA, 2022) offers a practical model for 

integrating aquaculture into existing SWB 

management systems where community 

ownership provides an enabling foundation for 

collective enterprise, while the rapid expansion of 

cage culture in Lake Victoria (Orina et al., 2018; 

Aura et al., 2025) has created hatchery capacity 

that could also supply fingerlings for stocking 

SWBs (Shitote et al., 2022). Any such 

intervention must, however, fit livelihood 

portfolios in which fish farming is typically 

combined with crop farming, livestock keeping, 

and small-scale trade (Abwao et al., 2021). 

Siaya and Migori Counties illustrate the two 

dominant SWB types in the basin and the 

contrasting livelihood systems in which they are 

embedded. Siaya contains natural satellite lakes 

along the River Yala floodplain, notably Lakes 

Kanyaboli, Sare, and Namboyo, which are rich in 

fishery resources (Kondowe et al., 2024) and 

support artisanal fisheries of ecological and 

conservation significance (Ndiwa et al., 2014). 

Migori, by contrast, is dominated by community-

owned dams that serve predominantly crop-

farming households and are used mainly for 

domestic supply and small-scale irrigation. 

Research on SWB aquaculture in the basin has, 

however, characterised the biophysical potential 

of these systems more thoroughly than the social 

and institutional conditions under which 

communities would take up fish farming. Aura et 

al. (2022) assessed 74 small water bodies across 

15 Kenyan counties and derived carrying-capacity 

estimates from water quality, trophic status, and 

fish community data, while Aura et al. (2023) 

quantified the socioeconomic returns of organised 

restocking. Comparable integrated assessments 

have been reported for pond systems in the 

Ugandan portion of the basin (Byabasaija et al., 

2025) and for hydropower reservoirs in drought-

prone Kenya (Abwao et al., 2023). Two questions 

nevertheless remain open. First, natural satellite 
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lakes and man-made community dams have either 

been pooled within basin-wide assessments or 

examined separately, so it is not known whether 

the two types face systematically different 

readiness constraints, even though they are 

embedded in contrasting livelihood systems. 

Second, community willingness to participate has 

generally been inferred from adoption or benefit 

data rather than measured directly and modelled, 

leaving little site-level evidence of whether 

communities are prepared to participate or of the 

factors associated with that willingness. This 

study addressed both questions by assessing the 

role of small water bodies in supporting 

alternative livelihoods in Siaya and Migori 

Counties. Specifically, it characterised the 

ownership, physical attributes, and current uses of 

11 SWBs; assessed water quality, safety and 

accessibility, fish farming potential, and 

institutional support as perceived by adjacent 

communities; determined community willingness 

to participate in aquaculture and explored its 

predictors; and compared the two counties to 

identify type-specific constraints and entry points 

for intervention. 

Materials and Methods 

Geographical Description of Sample Counties 

Siaya County 

Siaya County is located in western Kenya, 

bordering Lake Victoria to the south and lying 

between latitudes 0° 18’ and 0° 26’ North and 

longitudes 33° 58’ and 34° 33’ East, covering 

approximately 2,496.1 km². The county’s most 

ecologically significant feature for this study is the 

Yala Swamp, a freshwater wetland spanning 

approximately 175 km² along the northern shore 

of Lake Victoria, fed primarily by River Yala. 

Three satellite lakes — Lakes Kanyaboli, Sare, and 

Namboyo — are located within the Yala Swamp 

system, formed from River Yala meanders and 

hydrologically connected to Lake Victoria. These 

lakes support established artisanal fisheries and 

serve as biodiversity refugia for native 

Oreochromis esculentus, lungfish (Protopterus 

aethiopicus), and endangered haplochromine 

cichlids, making them important gene banks for 

aquaculture species (Kondowe et al., 2024; Ndiwa 

et al., 2014). 

Migori County 

Migori County is located in south-western Kenya, 

bordering Homa Bay, Kisii, Narok, Tanzania, and 

Lake Victoria. The county covers 2,586.4 km², of 

which 478 km² is Lake Victoria water, and lies 

between latitudes 0.5° S and 1° S and longitudes 

34° E and 35.5° E. The county is predominantly 

agricultural, with communities practising rain-fed 

crop farming as the primary livelihood activity. 

Small water bodies in Migori include the 

government-owned Gogo dam and several 

community-owned dams: Bondo Nyironge, 

Nyamome, Nyakisese, Karamu, Silanga, Suka, 

and Siabai. These dams are used principally for 

domestic water supply and small-scale irrigation, 

with limited exploitation for fish production. 

Aspects Covered in Data Collection 

KoboToolbox was used for data collection. The 

socioeconomic factors assessed included 

ownership and location of the small water body; 

respondents’ profile (name, gender, age, 

education level, occupation, and household 

income); knowledge on use of the water bodies 

(ownership, size, depth, and source of water); 

environment and social safety (fencing, land use, 

and previous uses); and attitude towards 

aquaculture (benefits of fish farming, willingness 

to participate, preferred species, market 

availability, and institutional support). 

Research Design 

This study adopted a survey research design for 

data collection. Mugenda (2008) noted that survey 

design is important in gathering information from 

a sample population. Questionnaires were 

employed to gather data from stakeholders 

(fishermen, fish farmers, and residents around the 

dams). The survey design was important in 

obtaining quantitative responses and data to 

understand attitudes, behaviours, or 

characteristics. This is an approach supported by 

a previous study by Cooper and Schindler (2012). 

Sample Size and Data Analysis 

A total of 65 respondents were purposively 

selected from two counties: 38 respondents from 

Siaya County and 27 from Migori County. The 

respondents comprised stakeholders living 

adjacent to the small water bodies, including 

fishermen, fish farmers, and residents around the 

dams. Data were collected using the 
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KoboToolbox digital platform and entered into 

SPSS version 25 for data management and 

analysis. Descriptive statistics, including 

frequencies, percentages, means, and standard 

deviations, were computed to summarise the 

socioeconomic and demographic profiles of 

respondents, characteristics of the small water 

bodies, and community perceptions of 

aquaculture potential. Perceptions of water 

quality, social acceptability, fish farming 

potential, and institutional support were assessed 

using a five-point Likert scale (1 = Very 

Poor/Strongly Disagree to 5 = Excellent/Strongly 

Agree), and domain composite indices were 

derived by averaging the constituent item scores. 

Inferential analyses were conducted to examine 

county-level differences and associations. Mann–

Whitney U tests were used to compare Likert-

scale ratings and composite indices between Siaya 

and Migori counties, given the ordinal nature of 

the data, and effect sizes were reported as r (Fritz 

et al., 2012). Chi-square tests of independence 

with Cramér’s V effect size were used to assess 

associations between county and key 

demographic variables (occupation, gender, 

education, and income). A binary logistic 

regression was estimated to identify predictors of 

willingness to participate in aquaculture, with the 

four domain composite indices as independent 

variables. Finally, principal component analysis 

(PCA) was conducted on all 15 Likert items to 

explore the underlying structure of community 

perceptions, following Kaiser’s criterion of 

eigenvalues ≥ 1.0 for component retention 

(Kaiser, 1974), with sampling adequacy assessed 

using the Kaiser–Meyer–Olkin (KMO) statistic 

and Bartlett’s test of sphericity (Hair et al., 2019). 

Results and Discussion 

Demographic Characteristics of the 

Respondents 

A total of 65 respondents were interviewed across 

the two counties, comprising 55 males (84.6%) 

and 10 females (15.4%) as indicated in Table 1. 

The majority of farmers around the dams were 

male, a finding also supported by Abwao et al. 

(2023), who reported 96% male individuals in 

Masinga and Kiambere dam riparian 

communities. The age of respondents ranged from 

18 to 72 years, with a mean age of 46.5±12.5 

years. Thirteen respondents (20%) were aged 18–

35 years, 42 (64.6%) were aged 36–60 years, and 

10 (15.4%) were above 60 years. The dominance 

of the 36–60 age bracket indicates that activities 

around small water bodies are predominantly 

managed by middle-aged adults, which is broadly 

consistent with Abwao et al. (2021), who 

documented that aquaculture in Western Kenya 

tends to be managed by older, more experienced 

farmers. 

Regarding the level of education, 40 respondents 

(61.5%) had primary-level education, 17 (26.2%) 

secondary-level education, 5 (7.7%) college 

education, and 3 (4.6%) university education. This 

educational profile suggests that respondents have 

basic knowledge of matters related to fish 

production and marketing, a finding consistent 

with Kiumbuku et al. (2013), Ole-Moiyoi (2017), 

and Abwao et al. (2021). 

The main occupation of respondents was fishing 

(52.3%), followed by farming (21.5%), business 

(15.4%), formal employment (6.2%), and other 

occupations such as casual labourer (4.6%). 

Regarding household income, most respondents 

earned between KES 5,001 and KES 20,000 per 

month (73.8%), divided equally between the KES 

5,001–10,000 and KES 10,001–20,000 bands 

(36.9% each), followed by less than KES 5,000 

(15.4%), KES 20,001–50,000 (6.2%), and KES 

50,001–100,000 (4.6%). The low income levels 

justify the need for alternative livelihood sources 

to improve household living conditions. 

Ownership, Depth, and Source of Water for the 

Small Water Bodies 

The study covered a total of 11 distinct small 

water bodies across the two counties. In Siaya 

County, the satellite lakes included Lakes 

Kanyaboli, Sare, and Namboyo along the Yala 

River system. In Migori County, the dams 

investigated included Bondo Nyironge, 

Nyamome, Nyakisese, Karamu, Silanga, Suka, 

Siabai, and Gogo. All the dams in Migori County 

are owned by the community, with the exception 

of Gogo dam, which is owned by the national 

government. In Siaya County, ownership is shared 

between the community and the county 

government, reflecting the broader governance 

structures around natural satellite lakes. 
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The depth of the small water bodies ranged from 

2 to 20 metres. In Migori County, depths ranged 

from 3 to 19.8 metres with a mean depth of 5.1 

metres for the community dams. In Siaya County, 

the satellite lakes had depths ranging from 2 to 20 

metres with a mean depth of 7.2 metres. The sizes 

of the Migori dams ranged from 5 to 30 acres 

(mean = 14.3 acres), indicating sufficient water 

holding capacity for sustained fish culture (Aura 

et al., 2022). All the water bodies had permanent 

water, with sources being groundwater seepage 

(predominant in Migori), rainfall, and surface 

runoff. All the satellite lakes in Siaya County were 

fed by River Yala and had permanent water 

throughout the year. 

Table 1. Demographic Characteristics of the Respondents (n=65) 

Variable N Frequency (%) 

Gender 

Male 55 84.6 

Female 10 15.4 

Age Group 

18–35 years 13 20.0 

36–60 years 42 64.6 

>60 years 10 15.4 

Mean age 46.5±12.5 years  

Education Level 

Primary 40 61.5 

Secondary 17 26.2 

College 5 7.7 

University 3 4.6 

Main Occupation 

Fishing 34 52.3 

Farming 14 21.5 

Business 10 15.4 

Formal Employment 4 6.2 

Other 3 4.6 

Monthly Household Income (KES) 

< 5,000 10 15.4 

5,001–10,000 24 36.9 

10,001–20,000 24 36.9 

20,001–50,000 4 6.2 

50,001–100,000 3 4.6 

Major Uses of Water from the Small Water 

Bodies 

The major uses of the small water bodies included 

fishing (70.8%), grazing of animals along the 

edges (72.3%), water storage for domestic 

purposes (40.0%), and other uses, including 

irrigation and watering animals. Gogo dam in 

Migori is primarily used for generation of 

hydroelectric power. This indicates that the small 

water bodies have multiple uses and therefore 

when utilising them for fish production, it is 

important to have sustainable stocking densities to 
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avoid eutrophication of the water and ensure 

sustainability of the fish farming venture (Aura et 

al., 2025). The Siaya satellite lakes additionally 

support significant capture fisheries, so stocking 

decisions in these systems must be balanced 

against their existing fishery and biodiversity 

conservation functions. 

Benefits to be Accrued from Small Water Body 

Aquaculture 

All 65 respondents (100%) identified job creation 

as a key expected benefit of aquaculture in small 

water bodies (Table 2). Income generation was 

cited by 95.4% of respondents, better nutrition by 

90.8%, and acquisition of skills in fish farming by 

36.9%. These findings demonstrate that 

communities overwhelmingly view aquaculture in 

small water bodies as beneficial across multiple 

dimensions of livelihood improvement. The high 

emphasis on job creation and income generation 

reflects the economic challenges faced by rural 

communities, where the majority earn less than 

KES 20,000 per month. These observations of the 

benefits of fish farming have been recorded in 

earlier studies by Munguti et al. (2017, 2021) and 

Orina et al. (2018). 

Table 2. Expected Benefits from Small Water Body Aquaculture (n=65)

Benefit N Frequency (%) 

Job creation 65 100.0 

Income generation 62 95.4 

Better nutrition 59 90.8 

Skills acquisition 24 36.9 

 

Preferred Fish Species for Culture 

The preferred culture species across both counties 

was Nile tilapia (O. niloticus) at 55.4%, followed 

by polyculture of Nile tilapia and African catfish 

(C. gariepinus) at 35.4%, and Nile tilapia with 

other species at 9.2%. These species are well 

adapted to the varying environmental conditions 

in Africa and have well-known breeding 

techniques, feeds, and markets both locally and 

globally (Ngugi et al., 2007). Similarly, 

aquaculture in Kenya is limited to the farming of 

Nile tilapia and African catfish (Obwanga & 

Lewo, 2017), constituting 75% and 18% of the 

production respectively (Munguti et al., 2021). 

The two species are well adapted to most 

freshwater aquatic systems in the country with 

high consumer preference locally and regionally. 

Notably, in Siaya County, some respondents also 

mentioned interest in culturing lungfish and fulu 

(haplochromine cichlids), reflecting the local 

biodiversity and traditional fishing practices 

around the satellite lakes. 

Willingness to Participate in Aquaculture 

A total of 60 out of 65 respondents (92.3%) 

expressed willingness to participate in or support 

aquaculture initiatives in the small water bodies. 

All 27 Migori respondents (100%) were willing, 

while 33 out of 38 Siaya respondents (86.8%) 

were willing, with 5 respondents (13.2%) 

declining. The near-universal willingness 

indicates strong community endorsement for 

aquaculture development in these water bodies, 

although the purposive selection of respondents 

living adjacent to the sites is likely to favour those 

already engaged with the resource. Similar results 

were obtained by Abwao et al. (2023) on the 

interest of the local community in utilising 

Masinga and Kiambere dams for cage 

aquaculture.  The five respondents who were 

unwilling cited concerns about environmental 

impacts and uncertainty about the feasibility of 

aquaculture in their specific water bodies due to 

other domestic uses of the water resources. This 

high level of community buy-in is a critical 

enabling factor for the success of any aquaculture 

intervention, as community acceptance and 

ownership are essential prerequisites for 

sustainable projects (Aura et al., 2023). 

Water Quality Assessment 

Water quality is a very important factor in fish 

culture in small water bodies (Aura et al., 2022). 

Water quality was assessed using four indicators 

on a five-point Likert scale (1=Very Poor to 

5=Excellent). The results in Table 3 indicate 
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generally favourable water quality conditions 

across the study sites, though with some variation 

between parameters. Visible clarity received the 

highest rating (mean=3.89±1.21, n=64), followed 

by smell/odour (mean=3.85±1.19, n=65) and 

water colour (mean=3.85±1.20, n=27). The 

absence of pollutants received the lowest rating 

(mean=3.37±1.39, n=65), suggesting that 

pollution is a concern in some areas. Despite the 

moderate pollutant concerns, the overall water 

quality indicators suggest that these water bodies 

could support fish culture with appropriate 

management interventions to reduce 

eutrophication. 

Table 3. Water Quality Assessment (Likert Scale: 1=Very Poor to 5=Excellent) 

Parameter N 1 2 3 4 5 Mean SD 

Water colour 27 2 1 6 8 10 3.85 1.20 

Smell/odour 65 3 8 9 21 24 3.85 1.19 

Visible clarity 64 4 3 17 12 28 3.89 1.21 

Absence of pollutants 65 9 10 11 18 17 3.37 1.39 

 

Safety and Accessibility Assessment 

Safety and accessibility were assessed using three 

indicators on a five-point Likert scale (1=Strongly 

Disagree to 5=Strongly Agree). Physical safety of 

the sites for fish farming received a high rating 

(mean=4.56±0.89, n=27), indicating that the 

Migori dam sites are generally considered safe for 

aquaculture activities (Table 4). Community 

awareness of risks associated with the water 

bodies was rated moderately high 

(mean=3.97±0.93, n=65), while vehicle 

accessibility showed more variability 

(mean=3.62±1.56, n=64), reflecting the mixed 

road infrastructure in rural areas. Notably, 43 out 

of 65 respondents (66.2%) cited a lack of fencing, 

and 20 out of 65 respondents (30.8%) reported 

accidents or drowning cases linked to the water 

bodies, highlighting the need for safety 

improvements before aquaculture development. 

Table 4. Safety and Accessibility Assessment (Likert Scale: 1=Strongly Disagree to 5=Strongly Agree) 

Parameter N 1 2 3 4 5 Mean SD 

Site is safe for fish farming 27 1 0 1 6 19 4.56 0.89 

Community aware of risks 65 0 5 14 24 22 3.97 0.93 

Site accessible by vehicle 64 11 7 6 11 29 3.62 1.56 

 

Fish Farming Potential Assessment 

Five indicators were used to assess fish farming 

potential as indicated in Table 5. Sufficient water 

availability for year-round fish farming received 

the highest rating (mean=4.89±0.32, n=27), 

indicating strong confidence in the water supply 

reliability. The site modifiability for fish farming 

was also rated highly (mean=4.48±0.57, n=62), 

suggesting that stakeholders believe the sites can 

be readily adapted for aquaculture. Water depth 

also indicated that the sites can support semi-

intensive cage culture with moderate 

supplementary feeding (Aura et al., 2022). 

Aquaculture or fishing in the area was rated at 

4.29±0.90 (n=65), reflecting existing familiarity 

with fisheries activities. However, access to 

fingerlings and feeds locally received a lower 

rating (mean=3.22±1.53, n=65), with notable 

county differences: Migori respondents rated this 

at 2.37±1.45, significantly lower than Siaya 

respondents at 3.82±1.29. Hatcheries in the region 

are experiencing high demand for fingerlings for 

the cage culture activities in Lake Victoria 

(Shitote et al., 2022). The nearby market 

availability was rated at 3.38±1.50 (n=65), with 

Migori scoring higher (4.48±0.70) than Siaya 

(2.61±1.42). These contrasting patterns suggest 

complementary strengths between the two 

counties — Migori has better market access but 

poorer input access, while Siaya has better input 

access but weaker market linkages. 
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Table 5. Fish Farming Potential Assessment (Likert Scale: 1=Strongly Disagree to 5=Strongly Agree) 

Parameter N 1 2 3 4 5 Mean SD 

Sufficient water year-round 27 0 0 0 3 24 4.89 0.32 

Culture of aquaculture 65 1 3 4 25 32 4.29 0.90 

Access to inputs locally 65 13 11 9 13 19 3.22 1.53 

Nearby markets for fish 65 9 15 5 14 22 3.38 1.50 

Site can be modified 62 0 0 2 28 32 4.48 0.57 

Institutional Support and Interest 

Institutional support from technical institutions in 

fisheries and aquaculture is required for 

community capacity building and uptake of 

technologies in aquaculture (Obiero et al., 2019). 

The support is mainly through extension service 

provision, on-farm training, and demonstrations. 

Three indicators assessed institutional support and 

interest: county capacity to support aquaculture 

received a high rating (mean=4.78±0.42, n=27), 

reflecting strong confidence in government 

support capability. The availability of training and 

extension services was rated at 3.80±1.44 (n=65), 

with a stark county contrast: Siaya respondents 

rated this at 4.47±0.76 while Migori respondents 

rated it at 2.85±1.63, indicating a significant 

training gap in Migori County (Table 6). Interest 

among youth and women in managing aquaculture 

sites was rated at 3.46±1.60 (n=65), again with 

county differences: Migori at 4.67±0.48 versus 

Siaya at 2.61±1.57. These findings suggest that 

while both counties have strong enabling factors, 

targeted interventions are needed for training 

support in Migori and youth/women engagement 

in Siaya.  

Table 6. Institutional Support and Interest Assessment (Likert Scale: 1=Strongly Disagree to 5=Strongly Agree) 

Parameter N 1 2 3 4 5 Mean SD 

County capacity to support 27 0 0 0 6 21 4.78 0.42 

Training/extension available 65 9 5 5 17 29 3.80 1.44 

Youth/women interest 65 15 5 4 17 24 3.46 1.60 

 

Infrastructure and Support Systems 

Assessment of infrastructure around the small 

water bodies revealed that 33.8% of the 

respondents reported the presence of fencing or 

security, while 66.2% reported a lack of adequate 

security measures. Regarding environmental 

concerns, 36.9% of respondents expressed 

concerns about potential environmental effects of 

aquaculture, citing issues such as plastic pollution, 

water colour changes, and use of prophylactics 

and therapeutics in aquaculture. The majority 

(63.1%) had no environmental concerns. Road 

conditions to the sites were mixed, with access 

rated as good (15.4%), fair (15.4%), and poor 

(10.8%). Electricity availability was reported by 

30.8% of respondents. Cooperatives are known to 

improve access to advisory services, promote 

continuous mentorship, and accelerate the 

adoption of improved aquaculture technologies 

and practices among fish farmers (Kwikiriza et al., 

2026). In this study, existing cooperatives or 

groups that could support aquaculture were 

identified at several sites in Siaya County, 

including fishing groups at Lakes Kanyaboli and 

Sare, and the Namboyo Fishermen Group.  

Regarding preferred management of aquaculture 

sites, community management was the most 

preferred option, followed by joint community-

county government management, and county 

government management. This preference aligns 

with the community ownership model prevalent 

across most of the studied water bodies and 
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reflects the communities’ desire for active 

participation in aquaculture governance (ABDP-

FCODA, 2022). 

Comparative Analysis: Migori versus Siaya 

Counties 

The two counties present distinct but 

complementary profiles for small water body 

aquaculture development (Table 7). Migori 

County’s small water bodies are predominantly 

man-made dams with community ownership, 

depths of 3–19.8 m, sizes of 5–30 acres, and water 

primarily from groundwater seepage. Siaya 

County’s water bodies are predominantly natural 

satellite lakes along River Yala with shared 

community-county government ownership, 

depths of 2–20 m, and water from the river 

system. 

Table 7. Comparative Summary of Key Indicators by County (data presented as Mean±SD) 

Indicator Migori (n=27) Siaya (n=38) 

Type of SWB Dams Satellite lakes 

Ownership Community Community/county Govt 

Main occupation Farming (51.8%) Fishing (89.5%) 

Willingness 100% 86.8% 

Access to inputs 2.37±1.45 3.82±1.29 

Nearby markets 4.48±0.70 2.61±1.42 

Training available 2.85±1.63 4.47±0.76 

Youth/women interest 4.67±0.48 2.61±1.57 

Culture of aquaculture 4.26±0.98 4.32±0.84 

 

Key differences between the counties include (i) 

Migori respondents reported significantly better 

market access but poorer input availability, while 

the reverse was true for Siaya; (ii) youth and 

women interest was substantially higher in Migori 

(4.67) than Siaya (2.61); (iii) training and 

extension services were more available in Siaya 

(4.47) than Migori (2.85); and (iv) willingness to 

participate was universal in Migori (100%) but 

slightly lower in Siaya (86.8%). These 

complementary strengths suggest that a county-

specific intervention approach would be most 

effective, with Migori requiring enhanced training 

and input supply chains, and Siaya requiring 

market development and youth/women 

engagement strategies. 

Inferential Statistical Analysis 

To complement the descriptive results presented 

above, a suite of inferential statistical analyses 

was conducted to assess the significance and 

magnitude of county differences, identify 

predictors of community willingness, and explore 

the underlying structure of community 

perceptions. All analyses were performed on the 

raw respondent-level data (N = 65) using non-

parametric methods, as Shapiro–Wilk tests 

indicated significant departures from normality 

for the Safety & Accessibility and Institutional 

Support domain indices in both counties. 

County Comparisons: Mann–Whitney U Tests 

Mann–Whitney U tests compared Migori (n = 27) 

and Siaya (n = 38) respondents across all 15 

individual Likert items and four composite 

domain indices. Effect sizes are reported as r = |Z| 

/ √N, following Fritz et al. (2012). Five individual 

items and two composite indices showed 

significant county differences (Table 8). 

The strongest effects were for site modifiability 

(FFP5, r = 0.401, medium) and water sufficiency 

(FFP1, r = 0.362, medium), both favouring 

Migori. This reflects the physical characteristics: 

Migori’s dams are contained, community-owned 

structures perceived as readily adaptable for fish 

stocking and harvesting, whereas Siaya’s satellite 

lakes are larger, naturally formed systems 

(Kondowe et al., 2024; Aura et al., 2023). At the 

composite level, the SA Index (r = 0.338, p = .006) 

and FFP Index (r = 0.279, p = .024) differed 
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significantly, while the WQ and IS indices did not, 

suggesting water quality is not a differentiating 

barrier (Aura et al., 2022). Taken together, the 

Mann–Whitney results reveal complementary 

county strengths: Migori’s dams offer advantages 

in physical safety (SA1, r = 0.360), site 

modifiability (FFP5, r = 0.401), and water 

sufficiency (FFP1, r = 0.362), while Siaya’s 

satellite lakes benefit from established fishing 

culture, existing cooperatives, and fingerling 

supply chains serving Lake Victoria’s cage culture 

industry (Shitote et al., 2022; Aura et al., 2025). 

For Migori, priority interventions indicated by 

these findings include establishing fingerling 

supply chains and training through KMFRI; for 

Siaya, priorities include market infrastructure and 

youth/women engagement in aquaculture 

governance (Kwikiriza et al., 2026). 

Table 8. Mann–Whitney U Test Results: Significant County Differences 

Variable Mdn 

Migori 

Mdn 

Siaya 

U Z P Effect (r) 

FFP5 – Site modifiability 5.0 4.0 756.0 3.23 <.001 0.401 

FFP1 – Sufficient water 5.0 4.0 732.0 2.92 <.001 0.362 

SA1 – Safe for fish farming 5.0 4.0 731.0 2.90 .002 0.360 

IS3 – Youth/women interest 5.0 4.0 684.0 2.28 .012 0.282 

SA3 – Vehicle access 5.0 4.0 661.0 1.97 .035 0.244 

SA Index (composite) 4.3 3.5 718.0 2.73 .006 0.338 

FFP Index (composite) 4.2 3.7 682.0 2.25 .024 0.279 

*Note: Effect size thresholds: r = 0.10 (small), 0.30 (medium), 0.50 (large). 

Demographic Associations: Chi-square Tests 

Chi-square tests of independence examined 

associations between county and key 

demographic variables. Cramér’s V is reported as 

the effect size (Table 9). 

Table 9. Chi-square Tests of Independence: Demographics × County 

Association Df χ² P Cramér’s V 

Occupation × county 4 55.67 <.001*** 0.925 

Gender × county 1 9.19 .002** 0.376 

Education × county 3 8.51 .037* 0.362 

Income × county 5 9.86 .079 0.390 (ns) 

 

The most consequential finding was the near-

complete occupational segregation (χ²(4) = 55.67, 

p < .001, V = 0.925). All 14 farming respondents 

and all 4 formally employed respondents were 

from Migori, while all 34 fishing respondents 

were from Siaya. This reflects the fundamental 

difference in water body type and livelihood 

context: Migori’s dams are in farming 

communities (51.8% farmers) where aquaculture 

represents a new complementary livelihood 

through fish stocking and harvesting, whereas 

Siaya’s satellite lakes support established fishing 

communities (89.5% fishers) already engaged in 

capture fisheries (Kondowe et al., 2024). Gender 

was also significant (χ²(1) = 9.19, p = .002, V = 

0.376), with 9 of 10 female respondents from 

Migori, reflecting the gendered nature of artisanal 

fisheries (Abwao et al., 2023). This livelihood 

divide is the interpretive lens through which all 

county differences in the study should be 

understood. That all five unwilling respondents 

came from Siaya likely reflects established fishers 
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questioning whether managed aquaculture adds 

value to existing operations — a pattern 

documented elsewhere where existing fishing 

livelihoods reduce perceived need for new 

aquaculture interventions (Obiero et al., 2019; 

Kwikiriza et al., 2026). 

Predictors of Willingness: Binary Logistic 

Regression 

A binary logistic regression was estimated with 

willingness to participate (Q33) as the outcome 

and four domain composite indices as predictors. 

The model was not significant (LR χ²(4) = 5.38, p 

= .250, McFadden pseudo R² = 0.153). No 

individual predictor reached significance at α = 

.05, though the IS Index approached significance 

(B = 1.145, p = .098, OR = 3.14, 95% CI [0.81, 

12.18]). Classification accuracy was 93.8%, 

marginally exceeding the base rate (92.3%). The 

non-significant model is attributable to the 

extremely high base rate of willingness (92.3%) 

with only 5 non-willing cases, all from Siaya. This 

near-universal willingness is the key substantive 

finding: community endorsement for dam and 

satellite lake aquaculture is overwhelmingly 

positive, consistent with Aura et al. (2023) and 

Abwao et al. (2023). The absence of significant 

predictors reflects the absence of meaningful 

variation in the outcome (Peduzzi et al., 1996). All 

27 Migori respondents (100%) and 33 of 38 Siaya 

respondents (86.8%) expressed willingness. The 

National Aquaculture Development Plan and 

Strategy (Kenya State Department for Blue 

Economy and Fisheries, 2025) identifies 

community willingness as a prerequisite for 

sustainable aquaculture; these results suggest that 

this prerequisite is met at the sites assessed. The 

Kenya Aquaculture Policy (Kenya State 

Department for Blue Economy and Fisheries, 

2024) emphasises small water bodies in the Blue 

Economy agenda (FAO, 2024), and these findings 

offer preliminary empirical support for 

developing aquaculture in such systems. 

Structure of Community Perceptions: Principal 

Component Analysis (PCA) 

PCA was conducted on all 15 Likert items. 

Sampling adequacy was acceptable (KMO = 

0.634; Bartlett’s χ²(105) = 334.61, p < .001). Five 

components with eigenvalues ≥ 1.0 were 

extracted, explaining 69.2% of total variance 

(Table 10). 

Table 10. PCA Component Loadings (≥ |0.50| salient) 

Item PC1 (28.5%) PC2 (13.8%) PC3 (11.5%) 

FFP4 – Nearby markets 0.783 −0.126 0.156 

FFP2 – Aquaculture  0.754 −0.236 0.048 

SA2 – Community awareness 0.723 −0.338 −0.146 

FFP5 – Site modifiability 0.681 0.049 −0.345 

FFP1 – Sufficient water 0.672 −0.123 −0.136 

IS1 – County capacity 0.513 −0.005 −0.503 

WQ4 – Absence pollutants −0.513 0.582 −0.195 

IS2 – Training/extension −0.236 0.576 −0.491 

FFP3 – Access to inputs 0.322 −0.026 0.681 

*Note: PC4 (8.7%) and PC5 (6.6%) captured youth/women interest and safety sub-dimensions. n = 61 complete cases. 

PC1 (“Aquaculture Readiness”, 28.5%) loaded 

strongly on market availability (0.783), 

aquaculture (0.754), community awareness 

(0.723), site modifiability (0.681), and water 

sufficiency (0.672), aligning with the multi-

dimensional suitability framework of Aura et al. 

(2022) and ABDP-FCODA (2022). PC2 

(“Environmental and Institutional Quality”, 

13.8%) loaded on absence of pollutants (0.582) 

and training/extension availability (0.576), 

capturing the regulatory and service environment 

underpinning aquaculture viability. PC3 (“Input 
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Availability”, 11.5%) loaded positively on access 

to inputs (0.681) and negatively on institutional 

capacity (−0.503), reflecting the Migori–Siaya 

supply chain trade-off documented in the Mann–

Whitney comparisons above. Collectively, the 

five-component structure accounts for 69.2% of 

total variance and provides a theoretically 

coherent map of community perception 

dimensions relevant to small water body 

aquaculture development. 

Interpretation of the Observed County 

Differences 

The differences reported above have been 

described as county effects, but county, water 

body type, and dominant occupation are almost 

perfectly confounded in this dataset (occupation × 

county, V = 0.925). What is being compared is 

therefore not two administrative units but two 

social-ecological configurations: in Migori, 

engineered, community-owned dams embedded 

in rain-fed farming communities that make no 

productive use of a fishery; in Siaya, natural 

satellite lakes embedded in established artisanal 

fishing communities that already derive income 

from the resource. Aquaculture therefore means 

something different in each of these two settings. 

For Migori’s farming households it is an additive 

diversification that places a new productive use on 

an otherwise underutilised asset and carries little 

opportunity cost. For Siaya’s fishers it is 

substitutive, proposing to reorganise a resource 

that is already exploited, already governed by 

existing user groups, and already generating 

income. This distinction between additive and 

substitutive change, rather than any difference in 

biophysical suitability, offers the most 

parsimonious account of the county differences 

observed across the safety, fish farming potential, 

and institutional support domains. 

The enabling conditions measured in the two 

counties are close to mirror images of one another 

(Table 7). Migori reported strong market access 

(4.48±0.70) but weak input availability 

(2.37±1.45) and weak training provision 

(2.85±1.63), whereas Siaya reported the reverse 

(2.61±1.42, 3.82±1.29 and 4.47±0.76 

respectively). This inversion is unlikely to be 

coincidental. Fisheries-specific enabling 

infrastructure, including fingerling suppliers, feed 

stockists, and extension officers, tends to follow 

an existing fisheries sector rather than an existing 

water body. Siaya’s proximity to the Lake 

Victoria shoreline and to the hatchery and service 

networks that have developed around the cage 

culture industry (Orina et al., 2018; Shitote et al., 

2022; Aura et al., 2025) plausibly accounts for its 

stronger input and extension scores, while 

Migori’s dams sit within an agricultural service 

landscape in which produce marketing channels 

are well developed but fisheries services are 

effectively absent (Kwikiriza et al., 2026). The 

low market rating in Siaya is initially counter-

intuitive given the county’s fishing tradition, and 

two mechanisms may be operating: the Yala-

system satellite lakes are inland and 

comparatively distant from the lakeshore trading 

routes that serve capture fisheries, and local 

markets already supplied by abundant wild catch 

may offer limited perceived scope for additional 

farmed fish (Obwanga & Lewo, 2017). If the 

second mechanism holds, market development in 

Siaya is less a matter of building infrastructure 

than of differentiating farmed product, which is a 

materially different intervention from the one 

implied by a low market score alone. 

The largest single county difference, site 

modifiability (r = 0.401), together with water 

sufficiency (r = 0.362) and perceived safety (r = 

0.360), reflects the engineered character of 

Migori’s dams: bounded structures of known 

volume and defined ownership that communities 

can reasonably expect to adapt for stocking, 

enclosure, and harvesting. Siaya’s satellite lakes 

are hydrologically connected floodplain systems, 

and their lower modifiability scores should not be 

read as a deficiency to be corrected. Lake 

Kanyaboli functions as a refugium for native O. 

esculentus and endangered haplochromine 

cichlids and is valued as a gene bank for 

aquaculture species (Kondowe et al., 2024), and 

aquaculture activity has already been implicated 

in the erosion of native tilapia genetic resources 

elsewhere in Kenya (Ndiwa et al., 2014). Low 

modifiability in such a system is an ecological 

safeguard rather than a barrier, and it constrains 

the type of intervention that is defensible rather 

than its intensity: containment-based enclosure or 

cage systems stocked with native or locally 

appropriate species and governed by explicit 
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biosecurity provisions, rather than the open 

stocking that is appropriate in a closed community 

dam. That the water quality index did not differ 

significantly between counties reinforces this 

reading, since what is at risk in Siaya is ecological 

and institutional value rather than water suitability 

(Aura et al., 2022). 

Willingness to participate was universal in Migori 

(100%) but not in Siaya (86.8%), and all five 

unwilling respondents were from Siaya. Two 

compatible explanations follow from the 

configuration described above. The first is 

opportunity cost: households already earning from 

capture fisheries have more to lose from 

restrictions on access and more reason to question 

the marginal benefit of a managed system, 

consistent with evidence that perceived relative 

advantage governs aquaculture technology uptake 

in Kenya (Obiero et al., 2019; Ole-Moiyoi, 2017). 

The second is the clarity of collective decision 

rights: Migori’s dams are wholly community-

owned, whereas Siaya’s satellite lakes are under 

shared community and county government 

ownership, which distributes authority across 

actors and raises the transaction costs of reaching 

collective agreement. The fact that the 

institutional support index was the only predictor 

approaching significance in the logistic regression 

(B = 1.145, OR = 3.14, p = .098), while no 

biophysical domain approached significance, is 

consistent with governance rather than habitat 

being the operative constraint on willingness, 

although the near-uniform outcome precludes a 

firm conclusion (Peduzzi et al., 1996). The 

component structure points the same way: the 

negative loading of county institutional capacity 

(−0.503) against input access (0.681) on PC3 

suggests that communities experience public 

provision and market provision as substitutes 

rather than complements, so that neither county 

perceives a complete support system. 

The association between gender and county (V = 

0.376), with nine of ten female respondents drawn 

from Migori, and the markedly higher rating of 

youth and women’s interest in Migori (4.67±0.48 

versus 2.61±1.57) are best interpreted together 

and with caution. The Siaya sample was drawn 

predominantly from fishers, an occupational node 

from which women are largely excluded even 

where they dominate processing and trading. Part 

of this difference is therefore an artefact of the 

sampling frame rather than evidence of lower 

female interest in aquaculture as such. The 

substantive element that remains is that entry into 

an established artisanal fishery is mediated by 

existing gear-owning and group-membership 

hierarchies, a barrier that does not exist around 

Migori’s dams, where no incumbent fishery 

allocates access (Kiumbuku et al., 2013). Youth 

and women in Migori can therefore be positioned 

as first entrants, whereas in Siaya their inclusion 

requires deliberate negotiation with existing user 

groups such as the fishing groups documented at 

Lakes Kanyaboli and Sare and the Namboyo 

Fishermen Group. 

Taken together, these interpretations change the 

practical implication of the comparison. The two 

counties do not require the same support package 

delivered at different intensities; they require 

different models of aquaculture development. In 

Migori the appropriate model is community-

managed enhancement of a bounded and socially 

uncontested resource, in which the binding 

constraints are the absence of a fingerling and feed 

supply chain and of fisheries extension, both of 

which must be built rather than strengthened 

(ABDP-FCODA, 2022; Kwikiriza et al., 2026). In 

Siaya the appropriate model is the integration of 

aquaculture into an existing fishery and its 

governance structures, in which the binding 

constraints are conservation compatibility, 

negotiated access for new entrants, and 

differentiation of farmed product in a market 

already supplied by wild catch. This framing is 

consistent with the National Aquaculture 

Development Plan and Strategy (Kenya State 

Department for Blue Economy and Fisheries, 

2025) and indicates, more broadly, that the 

aquaculture potential of a small water body cannot 

be summarised by a single suitability score. 

Because water body type co-varies systematically 

with the livelihood system surrounding it, 

assessments that pool small water bodies of 

different origins average across configurations 

that call for different interventions. This inference 

is generated by the present design but cannot be 

tested within it, and warrants examination in a 

sample stratified by water body type within 

county. 

Conclusions 
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This study assessed the potential of 11 small water 

bodies in Migori and Siaya Counties for 

aquaculture development as an alternative 

livelihood strategy. Because water body type, 

county, and dominant occupation co-varied 

almost completely in this sample, the contrast 

observed is best read as one between two social-

ecological configurations, community-owned 

dams among farming households and satellite 

lakes among established fishing communities, 

rather than as a county effect. It suggests that 

aquaculture development pathways may need to 

differ in kind, and not only in intensity, between 

such settings. 

Within the sites surveyed, conditions appeared 

broadly favourable: water quality was adequate 

throughout, respondents had basic knowledge of 

fish production and marketing, and willingness to 

participate was near-universal, with Nile tilapia 

the preferred species. The constraints most 

frequently reported were input supply and training 

in Migori, and market linkages and youth and 

women’s engagement in Siaya. These conclusions 

rest on a purposive sample of 65 respondents 

living adjacent to the water bodies, a design that 

favours those already engaged with the resource 

and may therefore overstate willingness relative to 

the wider population. The findings are 

accordingly indicative of the sites surveyed rather 

than representative of small water bodies across 

the Lake Victoria Basin, and provide a basis for 

county-specific pilot interventions rather than for 

basin-wide scaling. 

Recommendations 

The following recommendations are made based 

on the findings of this study: 

• Fish should be stocked at low densities in 

the small water bodies to ensure multiple 

uses, including domestic purposes, 

watering animals, fish culture, and small-

scale irrigation, are sustained. 

• The youth and women should be 

encouraged to participate in fish farming 

in the small water bodies, particularly in 

Siaya County where interest was lower, to 

diversify income sources and improve 

food and nutrition security. 

• Training and extension services should be 

strengthened in Migori County, where the 

training gap was most pronounced, 

through partnerships with KMFRI and 

county fisheries departments. 

• Input supply chains (fingerlings and feeds) 

need to be developed in Migori County, 

while market linkages and infrastructure 

need strengthening in Siaya County to 

support commercialisation of aquaculture 

products. 

• Safety measures, including fencing and 

signage, should be installed at all small 

water body sites given that the majority 

lacked fencing and drowning incidents 

were reported. 

• Community-based aquaculture 

management models should be prioritised, 

building on existing cooperative structures 

particularly in Siaya County, while 

establishing new cooperatives in Migori 

County. 

• Environmental monitoring protocols 

should be established to address pollution 

concerns and ensure sustainable 

aquaculture practices. 

• Further studies with larger sample sizes 

should be conducted to enable more robust 

inferential statistical analysis and support 

evidence-based policy recommendations 

for small water body aquaculture 

development across the Lake Victoria 

Basin. 

Study Limitations 

Several methodological limitations are 

acknowledged. First, Cronbach’s alpha values for 

three of four domains fell below the conventional 

threshold of α = 0.70 (WQ: 0.386, SA: 0.330, IS: 

0.213), indicating that items measure related but 

distinct aspects rather than unidimensional traits 

(Zakariya, 2022). Only FFP approached 

acceptable reliability (α = 0.675). Composite 

indices for WQ, SA, and IS should be interpreted 

cautiously; item-level analysis is more reliable. 

Second, the 92.3% willingness rate with only 5 

non-willing respondents creates quasi-complete 

separation in logistic regression, limiting power to 
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identify predictors (Peduzzi et al., 1996). Third, 

while KMO = 0.634 exceeds the minimum 

threshold (Kaiser, 1974) and component loadings 

are uniformly strong (≥ 0.50), the sample-to-

variable ratio of 4.1:1 falls below the commonly 

cited 5:1 guideline (Hair et al., 2019). However, 

MacCallum et al. (1999) demonstrated that stable 

PCA solutions are achievable with lower ratios 

when communalities are high and loadings are 

well-defined, both of which characterise the 

present solution. The five-component structure 

should therefore be treated as exploratory, and 

confirmatory factor analysis with a larger sample 

is recommended in future research. 

Fourth, near-total occupational segregation 

between counties means county and livelihood 

effects are confounded. Future studies should 

consider stratified sampling balancing 

occupations within each county. Finally, the 

cross-sectional design cannot establish causal 

relationships; longitudinal studies tracking actual 

adoption after aquaculture interventions would 

strengthen the evidence base. 
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