
1 
 

         

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PROJECT TITLE: 

 

Validating Climate Smart Fish Marketing, Value Addition and Post-Harvest 

Technologies for Improved Food and Nutrition Security 

 

SUBMITTED BY: 

 

Dr Kevin Obiero  PI - KMFRI 

Dr Maureen Cheserek  Co-PI – Egerton University 

Dr Erick Ogello   Co-PI - Maseno University 

 

MARCH  2022 

MARKET AND ECONOMIC ANALYSIS OF VALUE-ADDED FISH PRODUCTS IN 

BUSIA, KAKAMEGA AND SIAYA COUNTIES 

 



 

i 
 

ACKNOWLEDGEMENTS 

We acknowledge Kenya Climate Smart Agricultural Project (KCSAP) for provision of the 

financial support that facilitated the survey and enabled the production of this report. We also 

acknowledge the KCSAP National Project Coordination Unit (NPCU) and the KALRO KCSAP 

Coordinators for technical and logistical support.  

The contribution of all scientific team who worked tirelessly in the successful compilation of this 

report is highly appreciated. We are grateful to all participants from County Government 

Departments of Agriculture, Livestock, Fisheries and Water/Irrigation, Research Scientists from 

KALRO and KMFRI, Agricultural Colleges and Universities, fish traders and processors, who 

contributed to the compilation of this report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ii 
 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS .................................................................................................................. i 

ABSTRACT ........................................................................................................................................ iii 

CHAPTER ONE ................................................................................................................................... 1 

INTRODUCTION ................................................................................................................................ 1 

1.1 Background information ............................................................................................................ 1 

1.2The Kenya Climate Smart Agriculture Project (KCSAP)......................................................... 2 

1.3 Objectives of the survey ............................................................................................................. 3 

CHAPTER TWO .................................................................................................................................. 4 

METHODOLOGY ............................................................................................................................... 4 

2.1 Study area .................................................................................................................................... 4 

2.2 Ethical Procedures ...................................................................................................................... 4 

2.3. Data collection ........................................................................................................................... 5 

2.4 Data analysis ............................................................................................................................... 5 

CHAPTER 3 ......................................................................................................................................... 6 

RESULTS AND DISCUSSION .......................................................................................................... 6 

3.1 Distribution of respondents ........................................................................................................ 6 

3.2 Socio-demographic characteristics of respondents .................................................................. 6 

3.3 Fish business profile ................................................................................................................... 7 

3.4 Fish supply and distribution ....................................................................................................... 8 

3.4.1 Fish supply ........................................................................................................................... 8 

3.4.2 Fish distribution ................................................................................................................. 11 

3.5 Fish value addition.................................................................................................................... 13 

3.5.1 Value-added fish products................................................................................................. 14 

CONCLUSIONS AND RECOMMENDATIONS ........................................................................... 15 

REFERENCES ................................................................................................................................... 16 

APPENDIX ......................................................................................................................................... 18 

 

 

 



 

iii 
 

ABSTRACT 

Fish has been one of the world’s major commodities traded for several years and has influenced 

living conditions for decades. Fish marketing in Kenya has a long history and fish traders and 

processors use various technologies to reduce post-harvest losses and improve sales. The aim of 

this study was to evaluate fish marketing and the economic aspect of value addition. A field survey 

was conducted to determine the fish marketing and value addition structures in the study area. The 

study employed the use of field observations and semi-structured questionnaires for interviews 

with individual traders. The results revealed that fish trading business, in terms of supply and 

distribution, varies with different seasons. Pearson’s chi-square test revealed that there was no 

significant difference in supply volumes of fish among the counties (2=6.779, p=0.148). One-

Way ANOVA revealed that there was a significant variation in sales of tilapia between high and 

low seasons (F= 11.70, P= 0.001) and no significant variation in sales of Nile perch and catfish 

between the seasons (F= 2.34, P= 0.148 and F= 0.48, P= 0.509 respectively). The study also found 

that some fish traders have adopted fish value addition practices and are involved in production of 

value-added fish products. Chi-square test showed that there was a significant difference in 

involvement in fish value addition among traders in the three counties (2=6.304, p=0.043). This 

study recommends more uptake of climate smart fish marketing and value addition technologies 

by fish traders and processors to reduce post-harvest losses and improve their income from fish 

trading business. 
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CHAPTER ONE 

INTRODUCTION 

1.1  Background information 

A steadily rising worldwide populace calls for sufficiency in food and sustenance for the 

developing populace which can be accomplished through expanded creation and abatement in 

wastage (Kobayashi et al., 2015). This quick expansion in human population contrasted with 

expansion in food creation would therefore lead to food insecurity. To be sure, it has been noticed 

that the issue of food insecurity is critical in developing nations because of the declining food 

creation attributable to high dependence on subsistence agriculture combined with erratic climate 

and environmental changes and expanding populations (Population Council Inc. 2013).To remedy 

this situation, efforts aimed at expanding food supply have been considered as step gap measures 

in addressing the endemic food insecurity within these countries (World Economic Forum, 2014). 

Kenyan economy is fundamentally an agriculture-driven sector, whose productivity is the 

mainstay for majority of the rural population. Agriculture sector is important not only for improved 

and sustained standards of living of the population, but also to support agro-based industries. 

However, agricultural activities have been impacted by effects of climate change and poor 

technology adoption, leading to low production, competition for land, water and energy. 

Aquaculture is recognized as a climate smart proposition with great potential in sustaining the 

economy through employment creation, income generation, livelihoods diversification, supply of 

quality animal proteins, and foreign exchange earnings. The Kenyan capture fisheries sector has 

also been instrumental in food and nutrition security, with fisheries of Lake Victoria alone 

supporting over 150 million people in East African region. Capture fisheries production has, 

however, leveled off and is no longer considered capable of sustaining the supply of fisheries 

products needed to meet growing global demand offish (Bene and Heck 2005). Due to this decline 

in capture fisheries, aquaculture has been responsible for the growth in fish supply for human 

consumption (FAO 2014). Global fish production from aquaculture currently stands at 76.6 million 

tonnes representing 45% of the total fish production (FAO 2017). Aquaculture plays a leading role 

in the fight against food insecurity, malnutrition and poverty globally (Ogello and Munguti 2016). 

However, the growth of aquaculture has been hindered by numerous challenges including 
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inadequate supply of quality fish seed and feeds (Little 2004), non-availability of working business 

and marketing models and inadequate local technical capacity in fish production (Hishamunda et 

al 2014). 

Marketing is generally considered as the process by which companies create value for customers 

and build strong customer relations to capture value from customers in return (Kotler & 

Armstrong, 2007). Fish has been one of the world’s major commodities traded for more than a 

thousand years and has influenced living conditions for just as long (Kaplinsky 2000). Fish 

marketing in Kenya has a long history (see Adhiambo, 1988). The structure of some fish market 

has been documented (Abila 1995; Abila and Jansen 1997: Karuga and Abila 2007). 

Currently, most fish in Kenya are handled, processed, transported and stored without proper 

equipment and through fairly unhygienic and unstandardized processes, which makes it very 

difficult for Kenya’s fish products to easily access the outside market. Even in the face of these 

challenges, very little in the way of enhancing the entire fish processing and marketing value chain 

has happened in the last decade. The aquaculture sector would have probably grown further if 

value addition at the various stages of the supply chain is considered and post-harvest losses 

minimized. The biggest concern, therefore, is how to enhance the aquaculture value chain by 

adding value at various points to make the industry and its products competitive both within and 

outside the Kenyan market. 

Consumption of fish may be greatly increased by making better use of the existing catch. Due to 

lack of infrastructural facilities like ice plants, landing facilities among others, the quality of the 

fish is downgraded leading to a lot of wastage and post-harvest losses. Through improvement in 

infrastructure facilities, the quality of the fish can be upgraded for direct human consumption. The 

upgrade of these harvested fish may be achieved by use of improved handling and processing 

techniques on one hand and developing different value-added fish products on the other hand. 

1.2  Kenya Climate Smart Agriculture Project (KCSAP) 

The KCSAP is a World Bank funded project being implemented in 24 Counties in Kenya. The 

project development objective is “to increase agricultural productivity and build resilience to 

climate change risks in the targeted smallholder farming and pastoral communities in Kenya, and 

in the event of an Eligible Crisis or Emergency, to provide immediate and effective response.” The 
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KCSAP focuses on increasing agricultural productivity and enhancing resilience to impacts of 

climate. The direct beneficiaries of the project are estimated at about 521,500 households of 

smallholder farmers, agro-pastoralists, and pastoralists, organized in Common Interest Groups 

(CIGs) and Vulnerable and Marginalized Groups (VMGs). 

Kenya Marine and Fisheries Research Institute together with Maseno University, Egerton 

University, Kenya Fish Marketing Authority and Aquaculture Association of Kenya was awarded 

a KCSAP Collaborative Project Grant titled: “Validating Climate-Smart Fish Marketing, Value 

Addition, and Post-Harvest Technologies for Improved Food and Nutrition Security” to be 

implemented in Busia, Siaya and Kakamega Counties. The project’s overall objective is to promote 

a commercially viable aquaculture industry through validation of innovative fish marketing, value 

addition and post-harvest technologies. 

1.3  Objectives of the survey 

The specific objectives of the survey were: 

i. To determine the distribution and socioeconomic characteristics of fish traders in major 

fish markets in Busia, Kakamega and Siaya counties. 

ii. To determine the fish business profile of fish traders in major fish markets in Busia, 

Kakamega and Siaya counties. 

iii. To evaluate fish supply and distribution in major fish markets in Busia, Kakamega and 

Siaya counties. 

iv. To analyze fish value addition and its economic aspect in Busia, Kakamega and Siaya 

counties. 
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CHAPTER TWO 

2.0 METHODOLOGY 

2.1  Study area 

The survey was conducted in the major fish markets in the Kenya Climate Smart Agriculture 

Project (KCSAP) target counties (Kakamega, Siaya and Busia) as shown in Figure 1. 

 

Figure 1: The study area 

2.2  Ethical Procedures 

Permission from the relevant authorities at the county and sub-county levels were sought prior to 

data collection. The researchers clarified the purpose of the baseline survey to study to the 

participants and informed consent was obtained before interviews. The respondents were assured 

of confidentiality of the information provided. 
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2.3  Data collection 

A field survey was conducted to determine the fish marketing and value addition structures in the 

study area. Face to face interviews were conducted with individual traders. Two market and 

economic surveys were conducted in the project target counties. The first market and economic 

survey was conducted from 26th to 31st December 2021 on marketing and economic analysis of 

fish and value-added fish products in Busia, Siaya and Kakamega. A total of 30 respondents were 

selected randomly and interviewed during the exercise in Busia, Siaya and Kakamega Counties. 

The second market and economic survey was conducted from 3rd to 8th March 2022 to collect 

market and economic data. A total of 69 respondents were interviewed during the exercise in 

Busia, Siaya and Kakamega Counties. The data obtained from both surveys will be used to develop 

and continually update the online aquaculture marketing information platform to promote fish 

sales based on the work plan for the adaptive project. A semi-structured questionnaire was used to 

guide the interviews. The questionnaire was developed and piloted at Kenya Marine and Fisheries 

Research Institute, Sangoro station. The questionnaire was digitized using KoBoToolbox and data 

collected with KoBoCollect mobile application. The questionnaire consisted of closed, partially 

categorized and open-ended questions. The questionnaire consisted of four key sections for 

capturing the distribution and socio-economic information of the traders, the fish business profile 

of fish traders, the fish supply and distribution and fish value addition and its economic aspect. 

2.4  Data analysis 

Excel 16 and IBM SPSS Version 25 programme was used to analyze the data. The data on fish 

quantities and prices were calculated as means (± SE).  Mean differences in the quantities and 

prices among the different fish species and seasons were analyzed using One-Way ANOVA. 

Pearson’s chi-square tests (at a significance level of 0.05) were done to test for relationships 

between various variables. 
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CHAPTER 3 

RESULTS AND DISCUSSION 

3.1  Distribution of respondents 

The distribution of respondents according to their counties was observed and recorded. Three 

counties in Western Kenya were under study as shown in Figure 2. The highest number of 

respondents was registered in Kakamega county (37.8%). 

 

 

Figure 2: Distribution of respondents 

3.2  Socio-demographic characteristics of respondents 

The characteristics of the respondents are summarized in Table 1. Most of the respondents were 

female (75.5%), were aged between 36 and 45 years (44.9%) and had fish trading experience of 

between one and 5 years (40.8%). Chi-Square test revealed that there was no significant difference 

in gender (2=0.048, p=0.976) and age (2=13.846, p=0.086) of the traders among the three 

counties. 
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Table 1: Socio-demographic characteristics of respondents 

Characteristic Frequency Percent 

Gender   

Male 24 24.5 

Female 75 75.5 

Age (Years)   

18-25 12 12.2 

26-35 26 26.5 

36-45 44 44.9 

46-55 14 14.3 

56-65 2 2.1 

Fish Trading Experience 

(Years) 

  

1-5 40 40.8 

6-10 32 32.7 

11-20 18 18.4 

>20 8 8.1 

 

3.3  Fish business profile 

Table 2 shows the fish business profile of fish traders in the study area. Majority of the traders 

mainly trade in tilapia (76.5%) and most of the traders are retail traders (76.5%). Statistical tests 

revealed that there was no significant difference in main fish traded among the counties (2=4.357, 

p=0.360). 
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Table 2: Fish business profile 

 Frequency Percent 

Main fish traded in   

Tilapia 75 76.5 

Nile perch 20 20.4 

Catfish 3 3.1 

Business Ownership   

Family Business 16 16.3 

Group Ownership 2 2.1 

Sole proprietorship 80 81.6 

Type of Trader   

Retail Trader 75 76.5 

Wholesale Trader 23 23.5 

Type of Market   

Border Market 16 16.3 

Town Market 47 48.0 

Local Market 35 35.7 

 

3.4  Fish supply and distribution 

3.4.1  Fish supply 

The main sources of traded fish, supply volume of fish available in the market and the main modes 

of transport used for fish supply are summarized in Table 3. Statistical tests revealed that there was 

no significant difference in supply volumes of fish among the counties (2=6.779, p=0.148). 

The quantities (mean ± SE) of fish bought by the traders per day during high season and low season 

are shown in Figure 3. Statistical tests showed that there was a significant variation in sales of 

tilapia between the seasons (One-Way ANOVA; F= 11.17, P= 0.002). However, there was no 

significant variation in sales of Nile perch and catfish between the seasons (One-Way ANOVA; 

F= 2.05, P= 0.174 and One-Way ANOVA; F= 0.45, P= 0.519 respectively). The highest average 

amount of fish bought per day was recorded for tilapia during the high season (42.65±6.885 Kg). 
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The prices per kilogram (mean ± SE) of fish bought by the traders during high season and low 

season are shown in Figure 4. Statistical tests showed a significant variation in buying prices of 

catfish between the seasons (One-Way ANOVA; F= 15.87, P= 0.001). However, there was no 

significant variation in buying prices of tilapia and Nile perch between the seasons (One-Way 

ANOVA; F= 167.47, P= 4.209 and One-Way ANOVA; F= 89.35, P= 3.934 respectively). The 

highest average buying price per kilogram of fish was recorded for tilapia during low season 

(327.67±3.42 KES). 

Table 3: Main sources of traded fish, supply volume of fish and the main modes of transport 

used for fish supply 

 Frequency Percent 

Main Source of Fish   

Fish dealers/Traders 55 56.1 

Cage farms 18 18.4 

Frozen import 5 5.1 

Wild caught 20 20.4 

Fish supply volume   

High 9 9.2 

Low 21 21.4 

Varies with seasons 68 69.4 

Mode of transport   

Cart 1 1.0 

Motorbike 34 34.7 

On foot 5 5.1 

Vehicle 58 59.2 
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Figure 3: The quantities (mean ± SE) of fish bought by the traders per day 

 

Figure 4: Buying price per kilogram (mean ± SE) of fish 
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3.4.2  Fish distribution 

The target buyers and buyers’ main modes of payment are shown in Table 4. Most of the traders’ 

target customers are individual consumers (68.4%) while most of the buyers’ mode of payment 

for fish is cash (64.3%). 

Figure 5 shows the quantities (mean ± SE) of fish sold per day during high season and low season. 

Statistical tests showed that there was a significant variation in sales of tilapia between the seasons 

(One-Way ANOVA; F= 11.70, P= 0.001). There was no significant variation in sales of Nile perch 

and catfish between the seasons (One-Way ANOVA; F= 2.34, P= 0.148 and One-Way ANOVA; 

F= 0.48, P= 0.509 respectively). The highest average amount of fish sold per day was recorded for 

tilapia during the high season (41.77±6.711 Kg). 

The selling price per kilogram (mean ± SE) of fish during high season and low season are shown 

in Figure 6. Statistical tests showed no significant variation in selling prices of tilapia, Nile perch 

and catfish between the two seasons (One-Way ANOVA; F= 137.86, P= 1.085, One-Way 

ANOVA; F= 51.74, P= 5.550 and One-Way ANOVA; F= 2.14, P= 0.163 respectively). The 

highest average selling price per kilogram of fish was recorded for tilapia during low season 

(373.14±2.73 KES). 

Table 4: The target buyers and buyers’ main modes of payment 

 Frequency Percent 

Target Buyers   

Export 2 2.0 

Hotels 2 2.0 

Household/Individuals 67 68.4 

Other Traders 27 27.6 

Mode of Payment   

Cash 63 64.3 

Credit 9 9.2 

Mobile money 26 26.5 
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Figure 5: Quantities (mean ± SE) of fish sold per day 

 

 

Figure 6: Selling price per kilogram (mean ± SE) of fish 
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3.5 Fish value addition 

The involvement of the fish traders in value addition was gauged on a yes/no score as shown in 

Figure 7. Statistical tests showed that there was a significant difference in involvement in fish 

value addition among traders in the three counties (2=6.304, p=0.043). Majority of traders in 

Kakamega county are involved in fish value addition (n=29) as compared to Siaya and Busia 

counties (n=22 and n=13 respectively). 

The main forms of value addition undertaken, and the selling prices of value-added fish are shown 

in Figure 8 and Table 5 respectively. Statistical tests showed that there was no significant 

difference in the main forms of value addition undertaken among traders in the three counties 

(2=13.167, p=0.106). 

 

Figure 7: Involvement of the fish traders in value addition 
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Figure 8: Main forms of value addition undertaken 

Table 5: Selling prices of value-added fish  

 Selling Price (KES/Kg) 

Fresh whole Gutted & 

Descaled 

Filleted Smoked Deep Fried 

Tilapia 348.49±2.82 352.50±6.20 376.67±4.53 416.67±2.88 454.04±5.81 

Nile Perch 304.72±4.91 321.64±3.85 355.45±2.64 370.39±6.43 420.36±6.21 

Catfish 255.56±6.27 - 305.72±6.24 321.18±7.56 350.48±8.74 

 

3.5.1 Value-added fish products 

The main value-added fish products and their prices as sold by the traders are shown in Table 6. 

Statistical tests showed that there was no significant difference in value-added fish products sold 

by the traders in the three counties (2=8.394, p=0.211). 
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Table 6: Main value-added fish products and their prices 

Value-added 

Fish Product 

Production and Sales (KES/Kg) 

Cost of 

Production 

Selling Price Profit % Profit 

Fish sausage 470 550 80 17.02 

Fish samosa 450 560 110 24.44 

Fish fingers 420 520 100 23.81 

Fish balls 413 520 107 25.91 

 

CONCLUSIONS AND RECOMMENDATIONS 

The aim of the study was to understand fish marketing and the economic aspect of fish value 

addition. The study found that fish trading business, in terms of supply and distribution, varies 

with different seasons. The study also found that some fish traders have adopted fish value addition 

practices and are involved in production of value-added fish products which increases their income 

and reduces post-harvest losses. For example, traders get upto 25% profits from sales of fish balls 

as a value-added fish product. 

This study recommends more uptake of climate smart fish marketing and value addition 

technologies by fish traders and processors to reduce post-harvest losses and improve their income 

from fish trading business. 
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APPENDIX 

Appendix 1: Some of the survey pictorial presentations 

No Photo/Activity 

  

1 

 

Dry fish being packaged in Busia Cross-Border market 

 

2. 

 

Fresh whole tilapia stored in ice in Siaya fish market 
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3 

 

Traders unpackaging fish in Busia Cross-Border market 

 

 

4 

 

Traders buying fish from a cage farmer in Bondo, Siaya county 
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5 

 

A trader making fish samosas in Kakamega county 

6 

 

Fish samosas made in Kakamega county 
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7 

 

Smoked fish made in Kakamega county 

8 

 

Filleted catfish in Kakamega county 
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9 

 

Fried tilapia in Kakamega county 

10 

 

Fish balls made in Kakamega county 

 

 


