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ABSTRACT. Live fish are in high demand all over the world, especially in China, where quality 
standards align with consumer preferences. In Kenya, discussions on live fish, particularly in aqua-
culture-rich regions, are focal points. However, the lack of a systematic approach to transporting live 
fish poses challenges for stakeholders. This research explores attitudes and perceptions of stakeholders 
in Kenya regarding the adoption and transportation of live fish, shedding light on transportation pro-
cedures and sector challenges. Using a descriptive research design, primary data were collected from 
diverse aquaculture stakeholders through a questionnaire, addressing their knowledge, perceptions, 
and attitudes toward live fish transportation in the country. The study unveils varied patterns of live 
fish transportation in Kenya, influenced by the purpose and distance. Private cars are prominent at 
26.3%, with Nyanza and Mombasa leading at 35%. Modified vans are prevalent in Central-Nairobi 
and Western regions (25% and 22.5%, respectively), while public transport is widespread, especial-
ly in Central and Nairobi (25%). Purpose-built live fish vehicles dominate in Western and Nyanza 
(20% and 17.5%, respectively). Crustaceans like lobsters and crabs are primarily exported from the 
Coastal region (27.5%). Participants generally assessed their knowledge of live fish transportation as 
moderate, with a basic understanding of fish welfare. Feedback indicates common practices in live 
fish transport in Kenya as sealed tanks, plastic bags, and purpose-built vehicles. Temperature and 
oxygen fluctuations poses a significant challenge during transportation across all regions, particularly 
in Mombasa and Kisumu. The use of anaesthetics, especially for food fish, is infrequently reported. 
The study revealed favourable perceptions of stakeholders to live fish transportation and welfare, in-
dicating early adoption. Further research is recommended on fish welfare, best management practices, 
technological advancements, and interdisciplinary studies to enhance the sustainability of live fish 
transportation sector and fish welfare in Kenya.

Key words: Live transport, aquaculture, water quality, fish welfare, public attitudes and perception.

Perspectivas acuáticas: actitudes y percepciones de los actores en las prácticas de transporte 
de peces vivos dentro del sector pesquero de Kenia

RESUMEN. Los peces vivos tienen una gran demanda en todo el mundo, especialmente en China, 
donde los estándares de calidad se alinean con las preferencias de los consumidores. En Kenia, los 
debates sobre peces vivos, particularmente en regiones ricas en acuicultura, son puntos focales. Sin 
embargo, la falta de un enfoque sistemático para el transporte de peces vivos plantea desafíos para las 
partes interesadas. Esta investigación explora las actitudes y percepciones de las partes interesadas en 
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INTRODUCTION

Fish, a longstanding affordable protein source 
for rural communities globally, has witnessed a 
consistent rise in consumption according to FAO 
(2022). As aquaculture production expands, con-
cerns about the welfare of farmed fish have gar-
nered attention globally and in Kenya, extending 
to consumers, animal protection activists, research-
ers, and intensive fish farmers (Garrett et al. 1997). 
Live fish transportation, a common practice in aq-
uaculture, is primarily done by road, but it poses 
potential adverse effects on fish well-being (Peer 
Mohamed and Devaraj 1997; Prasad et al. 2020; 
Nair et al. 2023).

In Kenya, live fish are regularly transported 
from hatcheries to farms or mature fish to mar-
kets for further growth as broodstock or sale, re-
spectively. Two main water-based transportation 
methods are employed by fish farmers. The first 
involves water-filled containers with an external 
oxygen source, such as oxygen tanks, while the 
second uses sealed plastic bags filled with oxy-
gen before transporting fingerlings or broodstock. 
This closed system is prevalent in Asian countries 
like China and India (Berka 1986; Muzaddadi et 

al. 2017; Nair et al. 2023). Despite aquaculture 
systems being species-specific and localised, the 
transportation of live fish is essential for growing 
and expanding aquaculture farms. Road transport, 
as observed in Australian salmonid production, is 
prevalent, especially in Tasmanian Atlantic salmon 
culture, involving the transport of juvenile live fish 
from inland freshwater hatcheries to coastal marine 
farms for further growth and eventual slaughter 
(King 2009).

Live fish transport encompasses pre-transport 
procedures, procedures during transport, and 
post-transport processes. Strenuous procedur-
al steps, if not handled properly, can potentially 
stress fish. The use of salt during transportation 
is recommended, especially for air-breathing 
pirarucu fingerlings, to reduce stressors during 
long-distance transportation (Iversen et al. 1998; 
Gomes et al. 2006). Common stressors include 
improper handling, air exposure, inadequate food 
utilisation, poor conditioning, stomach evacuation 
before transportation, poor water quality, and inap-
propriate packaging densities concerning oxygen 
availability in the bags (Harmon 2009; Saeed et al. 
2022; Zhang et al. 2022). Sudden changes in water 
temperature and rapid water movement have also 
been identified as emerging stressors for fish during 
transportation (Pakhira et al. 2015).

Kenia con respecto a la adopción del transporte de peces vivos, arrojando luz sobre los procedimientos de transporte y los desafíos del 
sector. Utilizando un diseño de investigación descriptivo, se recopilaron datos primarios de diversos actores de la acuicultura a través de 
un cuestionario, abordando sus conocimientos, percepciones y actitudes hacia el transporte de peces vivos en el país. El estudio revela 
patrones variados en Kenia, influenciados por el propósito y la distancia. Los coches privados ocupan un lugar destacado con 26,3%, con 
Nyanza y Mombasa a la cabeza con 35%. Las furgonetas modificadas prevalecen en las regiones Central-Nairobi y Occidental (25% y 
22,5%, respectivamente), mientras que el transporte público está muy extendido, especialmente en Central y Nairobi (25%). Los vehículos 
para peces vivos construidos expresamente dominan en Western y Nyanza (20% y 17,5%, respectivamente). Los crustáceos como langostas 
y cangrejos se exportan principalmente desde la región Costa (27,5%). En general, los participantes evaluaron su conocimiento sobre 
el transporte de peces vivos como moderado, con una comprensión básica del bienestar de los peces. Los comentarios indican prácticas 
comunes en el transporte de peces vivos en Kenia, como tanques sellados, bolsas de plástico y vehículos especialmente diseñados. Las 
fluctuaciones de temperatura y oxígeno plantean un desafío importante durante el transporte en todas las regiones, particularmente en 
Mombasa y Kisumu. El uso de anestésicos, especialmente para el consumo de pescado, es poco frecuente. El estudio reveló percepciones 
favorables de las partes interesadas sobre el transporte y el bienestar de los peces vivos, lo que indica una adopción temprana. Se reco-
mienda realizar investigaciones adicionales sobre el bienestar de los peces, las mejores prácticas de gestión, los avances tecnológicos y 
los estudios interdisciplinarios para mejorar la sostenibilidad del sector del transporte de peces vivos y el bienestar de los peces en Kenia.

Palabras clave: Transporte vivo, acuicultura, calidad del agua, bienestar de los peces, actitudes y percepciones públicas.
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Maintaining the health and well-being of live 
fish during transportation is particularly challeng-
ing, especially over long distances and with larger 
fish. Overstocking of larger fingerlings beyond op-
timal oxygen levels in packaging bags has resulted 
in significant fingerling mortality for Nile tilapia 
(Oreochromis niloticus) farmers in Kenya (Mun-
guti et al. 2022). Physiological responses such as 
erratic movements in fish during transportation 
have been reported, indicating stress that elevates 
glucocorticoids such as cortisol levels and blood 
glucose content (Manuel et al. 2014). Excessive 
physiological stress diminishes fish vitality and 
increases mortality, as observed in African catfish 
(Clarias gariepinus) during overland transportation 
(Dawo et al. 2023).

Kenya has ventured into the export of live fish 
and crustaceans, including crabs and lobsters, to 
China, an important global consumer (MoALF 
2023). Inland aquaculture, particularly freshwater 
farming of finfish like Nile tilapia, African catfish 
and trout (Oncorhynchus mykiss), constitutes over 
80% of Kenya’s total aquaculture production in 
2021 (Munguti et al. 2022). Modern aquaculture 
methods involving live fish fingerlings, such as 
probiotics in tilapia fish farming and biofloc, are 
being adopted (de Araújo et al. 2018 and Nta-
kirutimana et al. 2023). Fish farms are concentrat-
ed in western regions and Nyanza, with the central 
part of Kenya experiencing a rise in aquaculture 
adoption due to the government’s ‘Eat More Fish’ 
campaign. Cage fish farming, supported by the 
Aquaculture Business Development Program in 
Lake Victoria regions, has gained traction. How-
ever, the proliferation of unregulated, illegal fish 
cages along the shoreline of Lake Victoria is 
considered a looming economically and environ-
mentally disaster (Njiru et al. 2019; Syanya et 
al. 2024). New cage farming technologies have 
increased the necessity for live fish transporta-
tion to restock and supply the growing number of 
cages along Lake Victoria. Ensuring a life-support 
system, including oxygenation for respiration, is 
crucial when transporting live fish by road, as pH 

needs to be controlled on longer journeys (Shaba-
ni et al. 2016).

In Nairobi, Kenya, Chinese hotels buy live fish 
believing it is healthier and more flavourful than 
previously slaughtered or preserved fish. Challeng-
es in meeting health, quality, and animal welfare 
standards arise in the transportation and sale of live 
fish. Mortality of transported live fish has been a 
significant concern for global aquaculture, leading 
to companies such as Victory Farms in Kenya to 
use refrigerated vans to transport fish. Approxi-
mately, 7% of annually transported live fish end 
up as dead fish, often linked to transport duration 
and inappropriate procedures (Park and Lim 2014; 
Muzaddadi et al. 2017; Nair et al. 2023).

Reviews on fish transport often lack a connec-
tion to welfare issues, and unlike livestock pro-
duction, stakeholders in the fish industry are not 
explicitly responsible for fish welfare. There is a 
crucial need to educate and disseminate informa-
tion related to live fish transportation handling and 
welfare among fisheries and aquaculture stakehold-
ers. The study therefore aimed to comprehensively 
understand live fish transportation in Kenya, fo-
cusing on current practices, fish farmers’ attitudes 
and perceptions. Through this, the study sought to 
identify key insights contributing to improving the 
overall welfare and efficiency of live fish transport 
within the Kenyan aquaculture industry. This infor-
mation will highlight perceived and potential fish 
welfare issues, guiding future research in Kenya’s 
fisheries sector.

MATERIALS AND METHODS

In this research, a questionnaire was adminis-
tered to stakeholders in Kenyan fisheries and aqua-
culture industry through Kobo data collection tools. 
The lead researcher supervised this process in five 
distinct regions across the country. Stakeholders 
in these areas were actively involved in the live 
fish transportation business, supplying fish markets, 
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aqua shops, fish farms and so on in all the coun-
try. The study area covered the western, Nyanza, 
Coast, Central, and Nairobi former provisional 
regions. The research employed a convergent re-
search design. In this design, both qualitative and 
quantitative data were collected simultaneously 
but analysed separately. Results from both meth-
ods were then compared and interpreted to reach 
a conclusion. The purposive sampling technique 
was utilized to identify potential participants who 
were adults working in Kenyan fisheries and aqua-
culture industry and actively engaged in live fish 
fishery-related roles for at least one year. A total of 
80 participants were selected, 20 from each region. 
This sample size was determined based on previ-
ous literature, which suggested that for qualitative 
research methods, an appropriate sample size might 
range from 5 to 50 participants, which is a recog-
nized standard for determining sample size (Knight 
and Barnett 2008; O’Brien et al. 2014). Qualitative 
data obtained from open-ended questionnaires were 
transcribed and coded based on the predefined cate-
gories derived from the research questions. Themat-
ic analysis was subsequently conducted to examine 
and interpret the underlying themes related to live 
fish transportation across different regions in the 
country. This process facilitated the identification 
of patterns and offered valuable insights into par-
ticipants’ perspectives. On the other hand, quanti-
tative data gathered from the questionnaires was 
analysed using descriptive statistics, encompass-
ing a cross-tabulation, frequencies, means and per-
centages. This analysis was performed using SPSS 
software version 24V. Additionally, inferential sta-
tistics were employed, including t-tests and Chi-
square tests, depending on the nature of the research 
questions. These statistical tools were utilized to 
examine relationships and differences within the 
dataset reported by respondents regarding live fish 
transportation. The dual approach of qualitative and 
quantitative analyses allowed for a comprehensive 
exploration of the research topic, combining the 
richness of participants’ perspectives with the nu-
merical precision derived from statistical methods. 

RESULTS

Demographic data of the respondents associated 
with live fish transportation

The study reveals diverse experiences in aqua-
culture and fisheries-related activities among par-
ticipants in Kenya engaged in live fish transport 
business. Females engaged in live fish transpor-
tation predominantly aged between 49 to 58 and 
above 59 years, while most males involved were 
aged 39 to 40, 29 to 38, 18 to 28, and 49 to 58 
years old. Residential patterns showed that indi-
viduals aged 49 to 58, mainly residing in urban 
areas, exhibited a distinct trend compared to other 
age groups. Youth aged (18-28) played managerial 
roles in live fish transportation, while those aged 
29-38 years were mainly involved in transportation 
with no managerial responsibilities. Participants 
aged 39-48 focused on fish wholesaling and aq-
uaculture facilitation. Those aged 49-58 years en-
gaged in fish farming, retailing, and transportation, 
while those above 59 years were predominantly 
in fish retailing and seafood restaurant ownership. 
The findings reveal specialization, a trend of youth 
leadership in transportation, and expertise associat-
ed with specific age groups in distinct roles within 
the fisheries industry (Figure 1).

Live fish transport process

Mode of transport and methods of live fish 
packaging

Drawing from the study’s results on live fish 
transportation, respondents revealed a variety of 
modes and types of transport. Private cars emerged 
as the dominant mode, constituting 26.3% across 
regions, notably led by Nyanza and Mombasa 
at 35%. Varied vehicle sizes and volumes were 
identified, reflecting purpose and distance consid-
erations. Modified vans were prevalent in Central, 
Nairobi, and Western regions (25% and 22.5%). 
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Public transport featured in all regions, with Cen-
tral and Nairobi leading at 25%. Purpose-built 
vehicles were prominent in Western and Nyanza 
(20% and 17.5%). Notably, modified trucks were 
least used, reported at 17.5% and 13.7% in Nyanza 
and Coastal regions. Respondents highlighted the 
adaptability of private cars for small fish volumes 
in research transport, while modified trucks were 
favoured for larger volumes (Table 1).

In relation to live fish transportation methods, 
respondents outlined diverse approaches. Polyvinyl 
chloride (PVC) open tanks, foam and cooler boxes, 
and aerated bags emerged as commonly utilized 
means. PVC transport tanks were prominent for 
transporting large fish volumes or over extended 
distances in the Western region (28.8% of respond-
ents). Aerated bags were widely employed in West-
ern (28.8%), Nyanza (37.5%), and Central (30%) 
regions. Modified vehicles, homemade baskets 
with sealed plastic bags, and ice found use in the 
Coastal and Western regions (20% and 12.5% of 
respondents, respectively). Urban areas in Central, 
Nairobi, and the Coastal region favoured foam and 
cooler boxes (31.3% and 30%). Aerated bags were 

prevalent for short-distance deliveries in Western, 
Nyanza, Central, and Nairobi regions. Trucks with 
PVC tanks were deemed essential for large-scale 
transport, especially for broodstock and larger 
fish, notably in the Western and Coastal regions 
(28.85% and 21.3% of respondents, respectively) 
(Figure 2).

Live fish species handled and transportation 
destinations

Participants had varied experiences in their roles. 
Those in aquaculture research, fish farming, and 
hatchery management worked not only with com-
monly farmed species like tilapia and catfish but 
also with local species such as trout and carp (Cyp-
rinus carpio), especially in the Central and Nairobi 
regions. Commonly transported species included 
tilapia fingerlings, broodstock, ornamental fish-
es, and catfish, reported across nearly all regions. 
Nyanza and the Western region excelled in han-
dling tilapia fingerlings and broodstock (32.5% of 
respondents in each region) (Table 2). Ornamental 
fishes such as guppy (Poecilia reticulata), zebraf-

Figure 1. Role of participants in the live fish transport sector in Kenya based on their age. 
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ish (Danio rerio) and goldfish (Carassius auratus) 
were predominantly transported in major regions 
with cities, i.e. Central and Nairobi, Coastal, and 
Nyanza, reported by 25%, 22.5%, and 21.5% of 
respondents, respectively. Trout and carp were ex-
clusively transported in Central and Nairobi (25% 
of respondents). Crustaceans, such as lobsters and 

crabs, were transported primarily for exportation 
mainly in the Coastal region and Central-Nairobi 
regions (27.5% and 8.8% of respondents, respec-
tively). Mature tilapia and catfish were transported 
to major hotels in the Western and Nyanza regions 
(21.3% and 18.8%, respectively) (Table 3). Be-
sides freshwater fish, respondents also worked with 

Figure 2. Distribution of methods for live fish packaging during transportation per region in Kenya.
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Table 1. Percentage distribution of the mode and method of live fish transport in Kenya.

 Distribution per region
 
Mode and method of Western Nyanza Central and Nairobi Coastal 
live fish transportation region region region  region

Live fish purpose-build veicles 20.0 17.5 12.4 13.8  
Modified vans 22.5 15.0 25.0 17.5
Private cars 26.3 35.0 26.3 35.0
Modified tracks/lorries 11.2 17.5 11.3 13.7
Public transport means 20.0 15.0 25.0 20.0

Total (%) 100.0 100.0 100.0 100.0
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other species, including marine fish and shellfish 
in the Coastal region (25% of respondents), lung-
fish (Protopterus ethiopicus) and Nile perch (Lates 
niloticus) in the Nyanza region (15% of respond-
ents), and mudfish (Clarias anguillaris), reported 
as one of the most popular other fish species in the 
Western region (10% of respondents).

Participants were asked about typical destina-
tions for transported live fish and their locations. 
They cited wholesale markets, supermarkets, wet 
markets, laboratories, restaurants, residential com-
munities, and private residences as popular desti-
nations. Fish farms were the predominant destina-
tions in the Western and Nyanza regions, reported 
by 36.3% and 31.3% of respondents, respectively, 
due to the high demand for fingerlings to stock 
ponds while they are alive and in good conditions. 
Live fish exports to other countries were majorly 
reported in the Coastal region (28.8% of respond-
ents) and Central and Nairobi regions (18.8% of 
respondents). Low-live fish export cases were re-
ported in the Western and Nyanza regions (2.5% 
and 6.3% of respondents, respectively). Live fish 
aqua shops and residential areas and villages were 
target markets, mainly in Nyanza, Western, Central, 

and Nairobi regions (20%, 16.3%, and 12.5% of 
respondents, respectively). However, the Coastal 
region recorded the least live fish aqua shops and 
residential areas as destinations for live fish. Fur-
thermore, hotels and restaurants were reported as 
common destinations for grown-out and mature 
fishes of different species in the Coastal region 
(38.8%), Central and Nairobi region (35%), and 
Nyanza region (28.8%) of respondents. The West-
ern region reported the least hotels and restaurants 
as destination for live fish species (20%) (Table 3).

Fish wholesale markets were also identified as 
target marketplaces for live fish, with high numbers 
witnessed in Western and Nyanza regions, both 
at 13.8% of respondents. Central and Nairobi and 
Coastal regions equally had fish wholesale mar-
kets that purchase live fish (12.5%) (Table 3). Re-
spondents in Western, Central, and Coastal regions 
mentioned transporting fish from lakes, rivers, and 
reservoir areas to laboratories for experimental pur-
poses (Western at 11.3%, and Coastal and Central 
both at 7.5% of respondents). Additionally, fish 
were transported to various institutions of higher 
learning such as universities, fisheries research cen-
tres, and polytechnic laboratories for experiments.

Table 2. Percentage of fish species handled during live fish transportation in Kenya.

 Distribution per region  
 
Fish species  Western Nyanza Central and Nairobi Coastal
 region region region  region

Tilapia fingerlings and broodstock 32.5 32.5 20.0 13.8
Catfish fingerlings and broodstock 16.3 12.5 10.0 7.5
Ornamental fishes 20.0 21.5 25.0 22.5
Grown out tilapia and catfish 21.3 18.8 6.3 3.8
Trout and carp 0.0 0.0 25.0 0.0
Crabs and lobsters 0.0 0.0 8.8 27.5
Other fish species  10.0 15.0 5.0 25.0

Total (%) 100.0 100.0 100.0 100.0
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Knowledge and perception of live transport and 
use of fish anaesthetics

Participants rated their knowledge and percep-
tion of live fish transportation on a four-point scale. 
In the Western region, 56.3% had Moderate knowl-
edge and Low perception, while 22.5% had Low 
knowledge and Poor perception. Conversely, in 
Nyanza, 37.5% reported High knowledge and per-
ception, followed by 28.8% with Moderate knowl-
edge. Central and Nairobi stood out with 53.8% 
reporting Very High knowledge and perception, 
while 23.8% had High knowledge and perception, 
12.5% Moderate knowledge and Low perception, 
and 10% Low knowledge and Poor perception. In 
the Coastal region, 40% reported High knowledge 
and perception, 22.5% Moderate knowledge and 
Low perception, 18.8% Very High knowledge and 
perception, and 18.8% Low knowledge and Poor 
perception (Figure 3).

The study identified patterns in the use of chem-
ical anaesthetics in live fish transport, finding their 
absence in food fish transportation but prevalence 
in research-related transportation, particularly in 
the Central-Nairobi (30%) and Nyanza (20%) re-
gions. Fish species with national protection status, 

sensitive to stress, were the primary recipients of 
anaesthetics during transport. In the Western and 
Nyanza regions, alternative methods like ice were 
extensively employed (75% and 67.5%, respec-
tively), with Coastal, Central, and Nairobi regions 
also reporting ice use (40% and 45%) (Figure 4). 
Sea salts, especially in high concentrations, played 
a role in water quality control during transport, no-
tably in the Coastal region (36.3%), while minimal 
use was reported in Western, Nyanza, and Cen-
tral-Nairobi regions. Vitamin C functioned sim-
ilarly, with higher usage in the Central-Nairobi 
region (21.3%), followed by Coastal and Nyanza 
regions (13.8% and 10%). Anaesthetics were ap-
plied to slippery to handle fish species like Catfish 
(C. gariepinus) and lungfish (P. ethiopicus) in the 
Western and Nyanza regions, while in the Coastal 
region, marine species and crustaceans used anaes-
thesia due to their spines and carapace shape, albeit 
in low concentrations.

Challenges during live transport and handling

Participants identified several challenges in live 
fish transportation, including water temperature 
control, oxygen level fluctuations, water quality, 

Table 3. Percentage of live fish transportation destinations in Kenya.

Distribution per region 

Live fish transport Western Nyanza Central and Nairobi  Coastal 
destination region region region  region

Fish wholesale markets 13.8 13.8 12.5 12.5 
Hotels and restaurant 20.0 28.8 35.0 38.8 
Institutional laboratories 11.3 0 7.5 7.5 
Fish farms 36.3 31.3 13.8 6.3 
Live fish aqua shop and village areas 16.3 20.0 12.5 6.3 
Export to other countries 2.5 6.3 18.8 28.8 

Total (%) 100.0 100.0 100.0 100.0 
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vehicle vibration, transport density, fish species, 
and transportation time. Oxygen level fluctuation 
emerged as the primary concern across all regions, 
notably in Nyanza (32.5%) and Central-Nairobi 

(28.8%). In the Western region, stakeholders high-
lighted transportation time (22.5%), water temper-
ature control (18.8%), and vehicle vibration and 
transport density (12.5%) as significant challenges. 

Figure 3. Perception and knowledge of live fish transportation in Kenya.

Figure 4. Use of fish anaesthetics and other chemicals for live fish transportation per region in Kenya.
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Nyanza reported transportation time (25%) and wa-
ter quality (20%) as major issues. In Central-Nai-
robi, in addition to oxygen level fluctuations, vehi-
cle vibration (25%) and water temperature control 
(17.5%) were problematic. The Western region 
faced oxygen fluctuation (23.8%) as a major chal-
lenge, while Nyanza grappled with transportation 
time (25%) and water quality (32.5%). The Coastal 
region identified water temperature control (40%) 
as a major challenge. In Central-Nairobi, oxygen 
level fluctuations (28.8%) and vehicle vibration 
and transport density (25%) were prominent chal-
lenges. Interestingly, fish species biodiversity 
posed the least problem in live fish transportation 
across all regions (Figure 5). 

DISCUSSION

This study provides insights into live fish trans-
portation practices in fisheries and aquaculture sec-
tors in Kenya. Demographic diversity highlights, 

with older, experienced females dominating the 
activity. This aligns with results from Ndanga et 
al. (2013) and Calhoun et al. (2016), which show 
the participation of women in aquaculture. On the 
other hand, several male groups, especially youth, 
participate in fish farming, research and extension 
functions, in line with the research of Wamukota 
(2010) and Syanya and Mathia (2023), who high-
light gender disparities in Kenyan aquaculture. 
The study further reveals a notable contrast in res-
idential choices of participants. Older individuals 
tend to prefer urban settings, while the youth pre-
dominantly reside in rural areas. This interplay of 
age, gender, and location underscores the complex 
dynamics shaping the participation in the live fish 
transportation industry. Interestingly, this contra-
dicts the findings from Munguti et al. (2014), who 
highlighted older people in fish farming residing in 
rural areas. Kimani et al. (2020) and Munguti et al. 
(2022) also reported diverse roles played by partic-
ipants based on age, emphasizing the multifaceted 
nature of aquaculture and fisheries-related occupa-
tions and urging targeted strategies for addressing 

Figure 5. Challenges faced during live fish transportation in Kenya.
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the unique challenges faced by different participant 
groups globally in the live fish transportation sector.

Results also align with existing literature, high-
lighting the significance of understanding demo-
graphics and roles in live fish transportation for 
effective policy formulation and sustainable aqua-
culture development (Waithanji et al. 2020; Niyibi-
zi et al. 2022). The interconnection between demo-
graphic factors and roles in the fisheries sector is 
crucial for optimizing interventions and promoting 
resilience in the live fish transportation sub-sector 
in Kenya and globally. Various modes and methods 
of transporting live fish in Kenya reflect the nu-
anced nature of the industry based on factors such 
as purpose, distance and characteristics of fish. Pri-
vate cars have become as the predominant option 
nationwide, in line with the findings of Lekang 
(2019), Devkota et al. (2023) and Nair et al. (2023) 
in India. Respondents in the Western and Central 
regions report regular use of private cars, while in 
Nyanza and Mombasa there is a higher prevalence, 
indicating the accessibility and availability of pri-
vate cars for transporting fish from farms. Harmon 
(2009) also emphasized the use of smaller vehicles 
to reduce stress and transportation costs during 
live fish transportation. This study also reveals the 
need for robust regulatory measures, especially for 
modified private cars, ensuring compliance with 
health and safety standards during live fish trans-
portation. Recognizing private automobiles as a 
prominent mode of transportation coincides with 
the practicality of their use on inaccessible routes, 
pointing out the importance of adapting regulatory 
frameworks to diverse practices, and promoting a 
safe and efficient live fish transportation system 
to minimize mortality of fish during transit (Jia 
et al. 2016).

Respondents indicated that modified vans play a 
vital role in live fish transportation in Central, Nai-
robi, and Western Kenya, as suggested by Nair et 
al. (2023). Notably, public transport is a notewor-
thy aspect in Central and Nairobi, showcasing the 
adaptability within the industry, a trend similarly 
observed by Asiedu et al. (2023) in Ghana. In West-

ern and Nyanza regions, purpose-built vehicles are 
commonly used, as also observed Peer Mohamed 
and Devaraj (1997) and Zhang et al. (2022). This 
highlights its importance in enhancing fish surviv-
al and reducing stress during transportation. The 
stress associated with public road transport (Ma-
nuel et al. 2014), stands in contrast to the findings 
of Stieglitz et al. (2012), who reported significant 
survival rates for juvenile cobia transported under 
variable salinity levels during shipment.

The adoption of private cars and purpose-built 
vehicles in Kenya for research underscores the 
need for tailored solutions in the fisheries and aqua-
culture sectors. Vanderzwalmen et al. (2021) noted 
their common use in commercial live fish trans-
portation worldwide. Aerated bags are prevalent 
for short-distance deliveries, reflecting widespread 
fish farming activities and addressing fingerling 
mortality concerns. Wang et al. (2020) empha-
sized well-aerated packaging for Chinese-farmed 
sturgeon transport. Region-specific strategies are 
crucial for optimizing live fish transportation, with 
PVC tanks favoured for large-scale transport, align-
ing with Harmon (2009), Pramod et al. (2010), and 
Treasurer (2010), ensuring optimal conditions dur-
ing transit, especially for broodstock and larger fish.

Live fish packaging is vital for fish survival 
during transit. Different methods are employed in 
Kenya to package and transport live fish, including 
PVC tanks for long-distance transport, prevalent 
in Western Kenya (Shabani et al. 2016; Yang et 
al. 2021). Conversely, aerated bags are prefered in 
Nyanza, Central, and Nairobi, especially for fin-
gerlings. Erikson et al. (2022) found that closed 
systems enhance water quality and reduce stress. 
Singh et al. (2004) and Wang et al. (2020) reported 
stress-appropriate packaging for fry transportation. 
These methods ensure the welfare of Indian carps 
(Catla catla, Labeo rohita, and Cirrhinus mrigala) 
during transportation. This was crucial for success-
ful aquaculture practices.

In Kenya, aquaculture research and fish farming 
involve a diverse range of species, from commonly 
farmed tilapia and catfish to local species like trout 
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and carp (Kaliba et al. 2007; Neira et al. 2009; 
Munguti et al. 2014), showcasing the complexi-
ty of the industry. Tilapia fingerlings, broodstock, 
ornamental fishes, and catfish are commonly trans-
ported species across regions, indicating their sig-
nificance in live fish transportation. Urban markets, 
particularly in Nairobi, Nyanza and the coastal re-
gion, show high demand for ornamental fish, sim-
ilar to what occurs in Australia (Hood et al. 2019). 
Crustaceans, primarily from the coastal region, and 
mature tilapia and catfish for hotels in the Western 
and Nyanza regions, demonstrate the link between 
aquaculture and the hospitality sector, similar to 
practices reported in India and Nepal (Apine et al. 
2019; Devkota et al. 2023). Participants also work 
with diverse freshwater and marine species across 
different regions, highlighting the richness of the 
Kenyan fisheries industry.

The diversity of fish species in the aquaculture 
sector of Kenya (Prabu et al. 2019; Syanya et al. 
2023a), accentuate the adaptability of the fisheries 
industry, a characteristic also observed in the coast-
al aquaculture of India (Krishnan and Birthal 2002). 
This study indicates that destinations of live fish 
are influenced by economic activities and market 
demands, with a concentration of fish farms not-
ed in the Western and Nyanza regions, consistent 
with their prominence in aquaculture (Genschick 
et al. 2021; Otieno et al. 2021). Coastal regions, 
functioning as international trade hubs, demon-
strate high live fish export rates driven by demand 
for crustaceans such as shrimp, crabs, and prawns 
(Wamukota 2010). Conversely, lower export rates 
in Western and Nyanza reflect a focus on local mar-
kets and subsistence farming (Otieno et al. 2021).

Preferences for live fish stores and residential 
areas as target markets in Nyanza, Western, Central, 
and Nairobi regions, suggests growing local con-
sumer demand for direct purchases. The Central 
region, highly embracing fish farming, focuses on 
major hotels and restaurants as markets for their 
increased fish production, offering either fresh or 
live fish. The coastal region, which emphasizes 
export-oriented markets, relies less on live fish 

shops (Wamukota 2010) and more on marine fish 
marketing in the Malindi coastal regions, where 
live lobsters and crabs go to international market. 
Hotels and restaurants in the Coastal, Central and 
Nairobi regions demand high quality seafood for 
the tourism and hospitality industries. The Western 
region has limited involvement with hotels and res-
taurants due to a distinct regional economic focus. 
The identification of important wholesale fish mar-
kets in Western and Nyanza, reflects their role in 
supplying live fish to wider markets. Deng (2020) 
studied the factors affecting fishery production in 
Ethiopia, and also emphasized the importance of 
wholesale and retail stores in regions with intensive 
fish farming and high production. Additionally, the 
transportation of fish from natural water bodies 
to laboratories in Western, Central, and Coastal 
regions, underscores their significance in fisheries 
research and development.

Results on the knowledge and perception of 
live transport and use of fish anaesthetics in Ken-
ya, reveals variations in fisheries awareness and 
understanding of stakeholders on live fish transpor-
tation across regions. In the Western region, where 
fish farming is prevalent, they showed moderate 
knowledge and low perception, possibly due to 
practical experience but limited theoretical knowl-
edge. This fact aligns with the findings of Yang et 
al. (2021), were a high level of perception, exten-
sive knowledge, and positive attitudes was reported 
among stakeholders in the live fish transportation 
sector within the aquaculture industry in China. 
In contrast, Nyanza region, with significant fish-
eries activities along Lake Victoria, had reason-
able participant responses with high knowledge 
and perception, reflecting a more comprehensive 
understanding of the value of consuming live fish 
directly from the lake. The variability, including 
respondents with very high knowledge and percep-
tion in live fish transport, suggests a diverse partic-
ipant background in aquaculture and capture fisher-
ies, as pointed out by Njiru et al. (2019), Aura et al. 
(2020) and Syanya et al. (2024). In the Central and 
Nairobi regions, the majority of participants exhibit 
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very high knowledge and perception of live fish 
transportation, attributed to centralized academic 
and research institutions in urban areas. Similar 
concerns about frozen-farmed fish quality prompt-
ing a shift to live fish consumption were noted by 
Syanya and Mathia (2023). Conversely, in the 
Coastal region, majority of participants reported 
high knowledge and perception due to its focus on 
marine fisheries. Variances in attitudes towards live 
fish transportation align with factors like gender, 
education, and access to resources in China (Jiang 
et al. 2023). Disparities in the use of anaesthetics, 
primarily in Central/ Nairobi and Nyanza regions, 
with comparatively higher response rate on this 
matter, were aimed to protect stress during fish 
transportation, contrasting with the preference for 
ice as transportation method in the Western/Nyanza 
region. Regional variations in preferred techniques 
are influenced by factors such as resource availa-
bility and local practices. Results from Nair et al. 
(2023) also indicated that availability of resources 
determined the nature of coolant used for live fish 
transportation in India. These findings elaborate 
on the importance of region-specific strategies to 
enhance understanding and awareness of live fish 
transportation practices and the use of anaesthetics 
in the Kenyan fisheries sector.

Findings revealed that different methods are 
employed to control water quality during live fish 
transportation, with sea salts being predominantly 
used in the Coastal region, probably due to its ef-
fectiveness in maintaining water parameters suit-
able for marine species (Gomes et al. 2006). Con-
versely, the preference for vitamin C in the Central/
Nairobi and Coastal regions may stem from its 
known benefits in reducing transport stress, as sup-
ported by Harmon (2009) and Yang et al. (2021). 
The minimal usage of sea salts and vitamin C in 
the Western/Nyanza regions could be attributed to 
regional preferences or availability of alternative 
methods. Additionally, tailored anaesthetic use for 
specific species in Western/Nyanza and the Coastal 
region highlights a nuanced approach to ensure the 
welfare of live fish during transportation, consider-

ing species characteristics and regional preferences, 
as advocated by Farrell et al. (2010), Franks et 
al. (2021), and Yang et al. (2021). These findings 
emphasises on the importance of considering both 
species-specific needs and regional factors in de-
veloping effective water quality control methods 
for live fish transportation.

Harmon (2009) also noted the importance of 
minimizing stressors during live fish transportation 
to ensure their survival and well-being. This study 
identifies regional challenges in live fish transporta-
tion, including oxygen level fluctuations, transpor-
tation time, water temperature control, and vehicle 
vibration. Nyanza, Central, and Nairobi regions 
face oxygen management issues, possibly due to 
logistical shortcomings. The Western region grap-
ples with transportation time and vehicle vibration, 
likely influenced by poor roads and infrastructure. 
A similar finding was noted by Zhang et al. (2022), 
where they addressed the oxygen concern in wa-
terless live fish transportation by creating a model 
using the IPSO-GRU method. This model offers 
effective prediction and early-warning functions for 
oxygen consumption during fish waterless keep-
alive transportation. In Nyanza, emphasis on trans-
portation time and water quality highlights poten-
tial shortcomings in duration and water conditions 
maintenance, possibly due to the regional focus on 
fresh fish transportation rather than live fish. This 
contradicts results from Muzaddadi et al. (2017), 
who noted the role of live fish transportation in 
enhancing value and commanding higher market 
prices in India, where live table carp were priced at 
1.44-2.40 USD kg-1, while dead and iced fish were 
priced below 1.20 USD kg-1. This is an indication 
that live fish tend to fetch higher prices at local and 
international markets, highlighting a market pref-
erence for live fish over iced or dead fish. These 
results illustrate the complex interplay of environ-
mental, logistical, and market factors influencing 
live fish transportation challenges and strategies. 
Yang et al. (2021) also reported similar challenges 
in China, emphasizing the universal nature of these 
issues across different regions of the world.
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Challenges faced in the Central and Nairobi 
regions, including oxygen level fluctuations, ve-
hicle vibrations, and water temperature control, 
are likely influenced by the urban-centric nature 
of these areas, where transportation logistics and 
environmental factors are significant. This aligns 
with similar findings in Nepal and China, regard-
ing live fish transportation challenges (Yang et al. 
2021; Devkota et al. 2023). The struggle in coastal 
regions to control transport water temperature is 
a reflection of their warm climate, which requires 
specialized measures for optimal transport condi-
tions. The minimal concern for biodiversity chal-
lenges of fish species in all regions, suggests com-
petition among stakeholders over the management 
of various fish species during transport, consistent 
with findings by Jia et al. (2016) and Yang et al. 
(2021) in China. These multifaceted challenges are 
influenced by regional characteristics, transporta-
tion logistics, and varying approaches among live 
fish stakeholders. Thus, region-specific strategies 
are crucial for addressing the specific challenges 
encountered in Kenya’s live fish transportation 
industry.

CONCLUSIONS

This study sheds light on stakeholders’ percep-
tions and attitudes toward the transportation of live 
fish and animal welfare. Although positive attitudes 
prevail among various stakeholders in the fisheries 
sector regarding the transportation and consump-
tion of live fish in the country, full adoption is still 
in its early stages. This warrants further research 
on key fish welfare issues across capture fisheries, 
as well as aquaculture stakeholders’ attitudes on a 
larger scale during the live fish handling process. 
It is recommended to develop best management 
practices and guidelines for live fish transportation, 
including the incorporation of educational initia-
tives, such as training on fish quality and assurance 
for stakeholders in the fisheries sector. Additionally, 

it is suggested to explore and adopt technological 
advancements in live fish handling and transporta-
tion that align with the current live fish market and 
practices in developed countries such as China and 
India. Researching fish anaesthetics for food fish 
and tailoring interventions regionally in Kenya are 
also proposed.

The focus of these recommendations is on fish 
welfare initiatives, involving diverse fisheries 
stakeholders, fisheries policymakers, longitudinal 
studies, and fostering interdisciplinary research. 
The goal is to enhance live fish transportation prac-
tices, ensuring sustainability and the well-being of 
the fish.
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