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1.1  Background Information 

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. However, the Lake Victoria fisheries is currently 

overburdened with numerous ecological challenges such as environmental pollution, overharvesting, 

destruction of riparian habitats and effects of climate change. In view of the dwindling food 

production capacity, there is need for a different food production model that focuses on variety of 

food items in the household’s backyard. 

 

Aquaculture’s meteoric rise during the last two decades in food production sector has provoked both 

optimism and apprehension among scientists and food policy analysts (Troell et al., 2014). There are 

replete scientific evidence that aquaculture can create significant income multiplier effects needed to 

break from the poverty trap through production value chain linkages for smallholder population, 

which makes the bulk of developing nations (Munguti et al., 2014; Ogello and Munguti 2016). 

Currently, the total annual fish production in Kenya is estimated at about 150,000 metric tons, against 

annual demand of 500,000 tons. Aquaculture contributes to only 10 % of the total production (FAO, 

2018).  

 

Demand for fish is increasing rapidly, driven by population and income growth, increased awareness 

of health benefits of fish consumption and changes in lifestyle and consumer preferences (Obiero et 

al., 2019). However, fish supply lags, owing to declining natural fish stocks which necessitated 

increased fish imports in Kenya, especially Nile tilapia. The current fish supply gap has caused fish 

importation from china into the Kenyan fish market. However, these imports have generated 

significant socio-economic and health concerns among the local people. Today, majority of people 

prefer locally grown fish for consumption. Therefore, technology and innovations to improve 

aquaculture production must be embraced to bridge fish supply gap and to achieve nutritional 

sufficiency and improve livelihoods.  

 

1.2  Overview of the proposed fish marketing systems  

 

Fisheries and aquaculture sector in Kenya play an important role in the economy through income 

generation, livelihoods diversification, the supply of animal proteins, and foreign exchange earnings. 

The sector contributes 0.6% ($370 Million) to the gross domestic product (GDP), directly employ 

over 500,000 Kenyans, indirectly support over 2 million people, and earned US$ 80 million from 

exports (SDF, 2016). More than 70% of total annual fish production comes from Lake Victoria, but 

unsustainable use of this resource, coupled with pollution have led to a reduction of natural fish 

stocks (FAO, 2016). 

 

The importance of aquaculture is recognized in Kenya’s Vision 2030, the Agricultural Sector 

Transformation and Growth Strategy (ASTGS 2019–2022) and the President’s Big Four priority 



3 

 

agenda for 2017–2022, which emphasizes the importance of 100% food and nutrition security for all 

Kenyans. Broadly, the sector is crucial in the generation of wealth, social benefits and contribution to 

the development of the Kenyan economy. With supportive government policies and substantial public 

investments, aquaculture production in Kenya increased rapidly from less than 1000 tonnes in 2006 to 

24,000 tonnes in 2014 (Munguti et al., 2017). The rapid growth of the aquaculture industry has been 

enabled through the expansion of aquaculture production areas, intensification of culture systems, 

adoption of new technologies, and systematic improvement of existing technologies that brought 

control over husbandry and production processes (Obiero et al., 2019; Kumar et al., 2018). 

 

To achieve the Vision 2030 targets, Kenya Marine and Fisheries Research Institute (KMFRI) in 

collaboration with other National Agricultural Research Systems (NARS) implemented collaborative 

research projects to promote sustainable intensification of climate-smart aquaculture technologies, 

innovations and management practices (CSA-TIMPs) in five (5) main areas: (a) culture systems, (b) 

fish breeding and genetics, (c) nutrition, feeds and feed management, (d) disease control and 

biosecurity management practices, and (e) post-harvest handling and value addition and marketing 

technologies. For instance, during the implementation of the Kenya Agricultural Productivity and 

Agribusiness Project (KAPAP), KMFRI and other NARS developed thirteen (13) value-added 

products and a fish recipe book for fish products; developed an energy-efficient smoking kiln, solar 

dryers and improved fish display box as well as setting up an online aquaculture market information 

system to link farmers to markets. These research efforts have resulted in improved food and nutrition 

security for smallholder and commercial fish farmers in the entire aquaculture value chain thus 

promoting positive societal development.  

 

However, aquaculture production in Kenya remains low despite significant investments in research 

and technology development. While numerous initiatives have been directed at technological 

innovations and transfer, the present scale of uptake is very slow and therefore inadequate to achieve 

transformational change envisaged in the Agenda 2030 for sustainable development goals (SDGs). 

Therefore, this project aims to increase uptake of innovative aquaculture TIMPs in Busia, Siaya 

Counties and Kakamega. To achieve the desired impact, the project will focus on testing and 

validating CSA TIMPs in three integrated domains: (1) fish post-harvest loss reduction technologies, 

(2) value addition technologies, (3) aquaculture market information systems; and (4) increased 

contribution of fish to food and nutrition security. 

 

1.4 Collaborating Government Research and Academic Institutions 
 

Institution  Contact person Role  

KMFRI  Dr. Kevin Obiero PI  

Egerton University Dr. Maureen Cheserek Co-PI 

Maseno University Dr. Erick Ogello   Co-PI 

 

1.5  Relevance to National Priority Agenda 

This initiative resonates positively with Africa’s objective on sustainable food and malnutrition 

security under Science, Technology and Innovation Strategy for Africa 2024 (STISA 2024), Africa’s 

development agenda 2063 and East Africa’s Sustainable Development Goals (SDGs). The importance 

of aquaculture is recognized in Kenya’s Vision 2030, the Agricultural Sector Transformation and 

Growth Strategy (ASTGS 2019–2022) and the President’s Big Four priority agenda for 2017–2022, 

which emphasizes the importance of 100% food and nutrition security for all Kenyans. The purpose is 

to increase the knowledge that is relevant to the welfare of local communities and sustainable 
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development through aquaculture development. These technologies will be sustained through 

collaborations and value chain linkages among different stakeholders i.e. universities, private 

industries, government research agencies (KMFRI), and support producers (e.g. feed mills, seed stock 

production, harvesting and local fishers). The project will promote the AVC as rational pathways for 

nutrition-sensitive aquaculture to provide nutrition and economic empowerment to the smallholder 

populations. 

 

2.0 DEVELOPMENT OF AQUAMIS   

 

Kenya Climate Smart Agriculture Project (KCSAP) design is cognizant of the fact that there is need 

for aquaculture information management and sharing among stakeholders on the availability and 

access of high-quality aquaculture knowledge as one of the major conditions for attaining food 

security and improving agricultural productivity in Kenya.  

 

Consequently, the project has prioritized the development of AQUAMIS for the purpose of collecting 

documenting, analyzing, maintaining, and reporting of information related to all processes in the 

aquaculture value chain. It is envisioned that AQUAMIS will serve as a central record for 

dissemination of aquaculture TIMPs and is expected to harvest data right from source to the 

destination (the farmer), with an aim of establishing how farmers have used the TIMPs for 

production, resilience and reducing carbon footprint and possibly get feedback if any, on the required 

improvements. 

 

2.1 Specific Objectives for phase 2 

1. Develop, customize, and operationalize Aquaculture e-platforms for Production, Marketing and 

Value Addition 

2. Improve and enhance access to Aquaculture knowledge & information through digital 

technology 
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2.2 System Architecture 

 

Data is gathered from multiple sources and ingested into the database. The data can be temporarily 

saved in its primary device before being synchronized to the database. Spatial data is first transformed 

into the right format before being transferred to the database. The system architecture is design using 

Big data infrastructure, Hadoop tools are used to process data from the database. The Hadoop 

framework allows distributed processing of large datasets by dividing the task into small parts and 

assign them to many computers, thus, leading to fast computation. Tools such Apache Spark and 

Google Cloud tools (e.g., Cloud DataPrep) are also used to visually explore, clean and prepare data. 

Data exploration is then performed to better understand the data and obtain its characteristics. The 

data can then be visualized and reported using tools such as Tableau and PowerBI or used to train 

model(s). The model is trained and tested and if it is good enough, it is then deployed. Feedback 

obtained from the farmers and stakeholders is used assess and improve the performance of the model. 

 

Figure 1: System Architecture or framework 
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2.3 AQUAMIS- Core Modules and Functions 

 

 
Figure 2 show the core functional modules of the system.  

 

2.4 Reporting 

The system has several reporting functions. Some of the examples shown in Figure 3-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Dashboard for markets, production and value addition.  

 

Figure 4 shows the dashboard but on an android mobile phone.  
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Figure 5 shows sample output from the system 

  

System Benefits:  

 

a. Strengthening Research Extension Farmer Linkage (Linking Component 2 and 

Component 1) 

 

• Access to GAP information 

• Improved market information for production planning 

• Agricultural value chain development 

• Exploring new markets for crops 

• Shift to higher value crop production based on GAP advisories  

• New on- and off-farm income-generating activities for the youth  

 

b. Increased income 

 

• Increased access to food and livelihood 

• Improved food distribution systems 

• Empowered Youth in Agribusiness   
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AQUAMIS PHASE 2 DELIVERABLES PROGRESS REPORT – JULY 2022 

 

Deliverable Tasks Status 

New Public Portal Restructuring: 

1. Home Page 

2. About AquaMIS 

3. Aqua Data 

4. How-to Guides 

5. Resources 

6. Contact Us 

1. Change Routes 

2. Update Logic 

3. Update APIs 

1. Complete 

2. Complete 

3. Complete 

  

  

Home Page Content 1. Featured Aqua Data Carousel 

2. Featured How Tos Grid 

3. Featured Video Section 

4. About AquaMIS teaser 

5. Partner Logos 

6. Featured Reports list 

7. Header and Footer details 

1. Complete 

2. Complete 

3. Complete 

4. Complete 

5. Complete 

6. Complete 

7. Complete 

About Us Page Content 1. Banner 

2. About photo and write up 

1. Complete 

2. Complete 

Aqua Data Page Content 1. Banner 

2. Aqua Data Grid 

3. Aqua Data Sections 

4. Update Aqua Data API 

1. Complete 

2. Complete 

3. Complete 

4. Work in progress 

How-to Page Guides 1. Banner 

2. Articles Grid 

3. Article Details 

4. Article categorization 

5. Articles backend 

6. Articles API 

1. Complete 

2. Complete 

3. Complete 

4. Complete 

5. Work in progress 

6. Complete 

Resources Page Content 1. Banner 

2. Resources tabulation 

3. Resources download manager 

4. Resources categorization 

5. Resources backend 

6. Resources API 

1. Complete 

2. Complete 

3. Complete 

4. Complete 

5. Work in progress 

6. Complete 

Contact Us Page Content 1. Banner 

2. Contact form submission 

3. Contact information 

4. Google Map 

1. Complete 

2. Pending KMFRI IT team 

3. Complete 

4. Complete 

Roles and Permissions 1. Manage Roles 

2. Manage Permissions 

1. Work in progress 

2. Work in progress 

Testing System Testing Work in progress 

Backend portal Access to Articles and Resources Work in progress 

Video Player Integrate Video Player Complete 

Server Configuration Update configuration Pending 

Deployment Push to live Pending 
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AQUAMIS PHASE 2 TECHNICAL IMPLEMENTATION PROGRESS REPORT – JULY 2022 

 

COMPONENT FEATURE STATUS REMARKS 

USER INTERFACE 

(UI) DESIGN 

Front-end Complete Deployed 

Back-end Complete Pending Deployment 

WEB DEPLOYMENT Server Provisioning Complete Done 

Server Setup and 

Configuration 

Complete Done 

https://aquamis.kmfri.go.ke/ 

Configuration 

Complete Done 

Web Application 

Deployment 

Complete Deployed 

Admin Portal Ongoing Work in progress 

FISH MARKETS - 

WEB 

Fish Business/Trade Real-

Time Analytics 

Complete Deployed 

Fish Supply and 

Distribution Analytics 

Complete Deployed 

Fish Pricing and Cost Real-

Time Analytics 

Complete Deployed 

Fish Value Addition and 

Post-Harvest Loss Real-

Time Analytics 

Complete Deployed 

Social and Human Capital 

Real-Time Analytics 

Complete Deployed 

Covid-19 Impact On Fish 

Markets and Distribution 

Real-Time Analytics 

Complete Deployed 

NUTRITION AND 

VALUE ADDITION - 

WEB 

Household Demographic 

Characteristics and 

Livelihoods Real-Time 

Analytics 

Complete Pending deployment 

Household Food Access 

Real-Time Analytics 

Complete Pending deployment 

Household Fish 

Consumption Real-Time 

Analytics 

Complete Pending deployment 

Fish Consumption Patterns 

Real-Time Analytics 

Complete Pending deployment 

Attitude Towards Eating 

Fish and Fish Products 

Real-Time Analytics 

Complete Pending deployment 

Dietary Diversity for 

Children and Women Real-

Time Analytics 

Complete Pending deployment 

FISH HATCHERY 

MARKETING TOOL 

- WEB 

Hatchery Profile Analytics 

Real-Time Analytics 

Complete Pending deployment 

Value Chain Stages: Input 

Supplies Real-Time 

Analytics 

Complete Pending deployment 

https://aquamis.kmfri.go.ke/
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Production Real-Time 

Analytics 

Complete Pending deployment 

Fish Seed Transportation 

Real-Time Analytics 

Ongoing Work in progress 

Finances and Insurance 

Real-Time Analytics 

Ongoing Work in progress 

FISH HATCHERY 

INVENTORY TOOL - 

WEB 

Fish Hatchery Profile Real-

Time Analytics 

Ongoing Work in progress 

Facilities and Infrastructure 

Real-Time Analytics 

Ongoing Work in progress 

Hatchery, Nursery 

Production and Operations 

Real-Time Analytics 

Ongoing Work in progress 

Improved Breeding 

Program Real-Time 

Analytics 

Ongoing Work in progress 

Human Resources and 

Skills Real-Time Analytics 

Ongoing Work in progress 

Funding, Business and 

Marketing Real-Time 

Analytics 

Ongoing Work in progress 

Policies and Regulations 

Real-Time Analytics 

Ongoing Work in progress 

FISH FARMING 

RESOURCES - WEB 

Online Fish Farming 

Articles 

Ongoing Deployed 

Downloadable Resources 

(E.G. Bulletins, Policy 

Briefs) 

Ongoing Deployed 
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