
1

Final report
Sectoral Training Needs Assessment for Aquaculture Business 
Operators and Employees at the Lake Victoria Basin (Kenya, 
Tanzania and Uganda)

Issued to : FAO

Issued by : Lattice Aquaculture Trust (LAT)

Status : Confidential

Date : 20th April 2022

Version : 1.2



2 Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

1. Introduction

2. Methodology

3. Census

4. Training Needs Assessment

5. Conclusion-Census

6. Conclusion- TNA

7. Program Recommendations

8. Contact

Annex 1: List of Consulted Stakeholders

Annex 2: Questionnaire topics TNA

Table of content



3 Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

List of abbreviations

AOI Area of Interest 

BMU Beach Management Unit

CNN Convolutional Neural Network 

EAC East African Community

ETF EU-EAC True Fish Farming Story in Lake Victoria Basin

EU European Union

FAO Food and Agriculture Organization of the United Nations

HDPE High-Density Poly-Ethylene 

IUU Illegal, unreported and unregulated 

LAT Lattice Aquaculture Trust

LVFO Lake Victoria Fisheries Organization 

RAS Recirculating Aquaculture System

SACCO Savings and Credit Cooperative Organizations

SAR Synthetic Aperture Radar 

TNA Training Needs Assessment



4 Proposal for <Client> regarding <title>, <day> <month> <year> 

1. Introduction

Introduction Census ConclusionsMethodology TNA



5
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

1. Introduction

1.1 Project background

East Africa has a fast-growing population and experiences rapid urbanization. This goes hand in hand with rising incomes and changes in dietary

habits, as people are consuming more animal proteins. Fish is considered a healthy source of animal protein and aquaculture has been identified as

an efficient type of production in terms of water and feed usage.

The development of the aquaculture sector in the East African Community (EAC) has a myriad of promising effects, including fulfilling the demand

for protein in the region and the creation of job opportunities. Fish farming furthermore offers a promising diversification opportunity given that

production of rain-fed crops in EAC has been negatively affected by climate change.

As an industry which is still in its infantry stage, investing in setting the desired benchmark of safe and sustainable farming and breeding practices

will benefit long term development of the sector. To achieve this, value chain actors should be actively supported with training conveying technical

and practical knowledge.

To support in accelerating the sector to grow efficiently and sustainably, the European Union (EU) and EAC have developed the “EU-EAC True Fish

Farming Story in Lake Victoria Basin (TRUE-FISH or ETF)” . The overall objective of the TRUE-FISH project is to contribute to the development of

competitive, gender-equitable and sustainable commercial aquaculture in order to support economic development and sustainable management

of natural resources in the Lake Victoria basin. The overall budget is EUR 10.15 million. The specific objectives (SOs) related to the overall objective

of TRUE-FISH include:

⮚ SO1: Improving access to commercial networks for aquaculture-related businesses

⮚ SO2: Increasing the availability of skilled workers

⮚ SO3: Improving sustainability by mitigating risks related to aquatic animal health conditions and biodiversity

Strengthening the aquaculture sector in the East African Community 

Introduction
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1. Introduction

1.2 Objective of this Assignment

The objective of this assignment is to conduct a sectoral Training Needs Assessment (TNA). By locating business operators and understanding their

training needs, ETF interventions can be tailored to meet the identified needs.

1.3 Scope 

To steer such a training program towards optimal impact, the Food and Agriculture Organization of the United Nations (FAO), in close collaboration

with the Lake Victoria Fisheries Organization (LVFO), engaged Lattice Aquaculture Trust (LAT):

1. to complete a census and to map the aquaculture sectoral stakeholders/operators in the Lake Victoria basin, and;

2. to conduct a TNA to identify skills gaps which, upon mitigating them, will accelerate sector development.

The census of the aquaculture farms and facilities (including hatcheries) operating at commercial level in the Lake Victoria basin includes all those

that are active in the lake itself and surrounding wetlands, lands and waters, within the basin, of Kenya, Tanzania and Uganda.

Strengthening the aquaculture sector of the East African Community

Introduction
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1. Introduction

1.4. FAO

The Food and Agriculture Organization of the United Nations (FAO) is a specialized agency of the United Nations that leads international efforts to

defeat hunger. Under the ETF program, FAO acts as an implementer of component 2 ‘Skills’ and component 3 ‘Sustainability’. To attain Specific

Objective 2 (SO2), FAO will launch a practical training program under the ETF program targeted at out-growers and hatcheries active in the EAC

aquaculture sectors. The methodology for SO2 also covers strengthening vocational training delivery capacity, with upgraded pedagogical approach,

strengthening linkages to the private sector, and improving the structure and content of formal training courses.

1.5 Lattice Aquaculture Trust

Lattice Aquaculture Trust (LAT), a not-for-profit Kenyan based advisory entity, is specialized in the East African Aquaculture sector development. LAT

provides services relating to market insights provision, technical advisory support, business advisory support and identification of investment

opportunities within the aquaculture sector in East Africa. LAT is a member of FoodTechAfrica Consortium, which over the past 8 years has

spearheaded aquaculture development in East Africa through multiple projects. LAT’s advisory team comprises of senior researchers and advisors

with multi-discipline expertise, international exposure and strong relationship with local authorities and corporations.

Strengthening the aquaculture sector of the East African Community 

Introduction
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Methodology - Area of interest and initial population estimation

The area of interest (AOI) for this study is the Lake Victoria Basin. This includes the lake itself, and the surrounding wetlands, lands and waters within the basin of Kenya, Tanzania and 
Uganda.

The population concerns all commercial business operators active in the Lake Victoria Basin, with a focus on those active riparian to the shores of the Lake. For purposes of the study, 
commercial business operators refer to aquaculture farms and facilities, including hatcheries, operating at commercial level. Besides commercial business operators, the number of cages 
are a relevant factor for the census.

No definitive total number of commercial business operators active in the AOI, nor their exact locations on and around the lake, have been conclusively established in past studies and 
literature. As such, to assess representativeness of the census, multiple proxy indicators were used to estimate the number of commercial business operators in the AOI. These proxies 
came from multiple sources consisting of desk research, expert consultations and satellite imagery analysis by means of an object detection algorithm. 1 Based on the data from the proxies, 
enumerators were sent to the field for purposes of observing and documenting the actual number of commercial business operators in the AOI.

Proxies
From the desk research and expert consultations, a total of 58 individual commercial business operators were identified in the AOI.

From the literature review, Musinguzi et al. (2019) 2 identified a total of 105 cage aquaculture installations (clusters), with a total of 12,086 cages. However, after publication of this 
assessment, in 2019 the shores of the Lake Victoria flooded, resulting in many farmers leaving the sector.

Through the analysis of satellite imagery, a total of 8,024 cages were identified, of which 6,169 cages were in Kenya, 1,809 cages in Uganda and 46 cages in Tanzania. However, this individual 
number of cages identified by satellite has a margin of error, as the object detection algorithm has limitations in distinguishing the small individual cages (<2m) when placed in a linear 
string. Given the high turnover in the sector of business operators, some of these cages identified on satellite imagery were also no longer operational or present during the in-field census.

The area of interest for this study is the Lake Victoria Basin includes the lake, and the surrounding wetlands, lands and waters 

Notes1 : A comprehensive list of stakeholders consulted for this research can be found in Annex 1. 
2 L. Musinguzi, J. Lugya, P. Rwezawula et al., The extent of cage aquaculture, adherence to best practices and reflections 
for sustainable aquaculture on African inland waters, Journal of Great Lakes Research, 
https://doi.org/10.1016/j.jglr.2019.09.011
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Methodology - Area of interest, population and sample

During the actual fieldwork, a total of 592 respondents were included in the sample. 571 of these were commercial business operators, while the remaining 21 were value chain stakeholders like input

suppliers, fisheries officers, fisheries directors, and farmers’ association groups representatives.

In as much as the total sample size for business operators is 571, the response rate was 97%. The 3% non-response rate was not a case of operators refusing to meet with enumerators but it was due

to:

I. respondents refusing to disclose certain aspects of their business for personal reasons. Data here being significantly incomplete was disregarded during the analysis;

II. respondents not being available during the time of the study, and

III. respondent giving information that was clearly misleading considering the discrepancy between the answers and the observations by the enumerators.

These scenarios are typically common with such a large-scale study. As a result, not all findings are based on the total population. In such cases, the size of the population for findings is included.

Representation

Benched against the available proxy data, the data from the field observations is a good representation of the actual number of operators in the Lake Victoria basin. In relation to the 2019 data of

Musingizi et al., the sample included 47% of the identified cages. Of the satellite imagery, around 70.5% of the identified cages were included in the sample.1

In total, 571 commercial business operators were interviewed for the census and TNA. Additionally, another 21 non-farmer 
stakeholders were interviewed to gather additional TNA insights. 

Field data Satellite imagery Field data as 
percentage of 
satellite data

Musingizi et al. (2019) Field data as 
percentage of 

Musingizi et al. (2019)Number of 
interviewed farmers

Number of cages
reported

Number of cages Number of cages

Total 571 5,656 8,024 70.5% 12,086 47%

Kenya 330 3,379 6,169 54.8%

Uganda 200 1,827 1,809 101.0%

Tanzania 41 450 46 978.3%

Note: Sixteen farmers, including 
two major business operators, 
were unwilling to disclose their 
number of installed cages and 
have thus not been included in the 
above sample of reported cages. 
Twelve of these farms are in Kenya 
and four were in Uganda. The 
above number of cages reported 
in field observations should thus 
be considered as an 
underreporting.

Notes1 : L. Musinguzi, J. Lugya, P. Rwezawula et al., The extent of cage aquaculture, adherence to best practices and 
reflections for sustainable aquaculture on African inland waters, Journal of Great Lakes Research, 
https://doi.org/10.1016/j.jglr.2019.09.011
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Methodology - categorization

The spatial scope of the survey was 1km offshore and 5km inland from the Lake Victoria. The targeted

commercial business operators were mainly cage fish farmers on the lake and pond/hatchery farmers

close to the lake.

In total, based upon reporting by the 571 commercial business operators themselves, the interviews

covered a total of 5,656 cages.

Prior to executing the assignment and to assure broad coverage of potential differences in population, a

number of categorized variables were established. These allow to better understand where intervention is

required and where training efforts should be prioritized. To effectively categorize the farmers, the

following variables were included in the initial research tool:

1. Nature of business – Grow out or breeding; 2. Type of rearing system – Pond, cage or tank for

production; 3. Professionality of the business; 4. Size of production; 5. Distance from farm to the lake (km);

6. Source and type of feed; 7. Source of seed; 8. Sales channels for fingerlings and table-sized fish; 9.

Awareness of health and biosecurity.

During data analysis stage, relevant categories were used to categorize business operators and provide

recommendations per sub-group. Only the categories that showed considerable differences are included

in the final report. The category farm size was not included due to inconsistencies of reported farm-level

data on size. These were the following:

1. Country

2. Gender

3. Species

4. Farm type

In total, 571 commercial business operators were interviewed for the census and TNA. Additionally, another 21 non-farmer 
stakeholders were interviewed to gather additional TNA insights. 
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Methodology – research tool

Total sample consists of 592 respondents, of which 571 are commercial business operators and 21 value chain stakeholders

To execute the TNA and categorized census, descriptive methods were applied, 
utilizing a structured questionnaire to elicit responses from business operators in 
the Lake Victoria Basin. A separate interview tool was developed for the non-farmer 
questionnaire.

The primary interview tool consisted of two parts. The first section of the tool was 
aimed at characterizing the business, to be used for the categorized census and 
overall sector overview. The second section of the questionnaire contained the TNA, 
which was built up of a selection of ranking questions. To avoid interviewee fatigue, 
the questionnaire was kept as concise as possible with a total of 52 questions. The 
questionnaire consisted of closed questions, allowing for quantitative analysis.

To avoid acquiescence bias, or yea-saying, ranked questions were used to establish 
the relative importance of the TNA subjects. In other words, respondents were 
asked to rank the included subjects on their relative importance to them.

Included subjects were carefully considered, based on the input of a panel of 
respective country experts, validated in field testing and approved by FAO.
Respondents were given the opportunity to list other subjects of importance not 
included at the end of the questionnaire. An overview of the questionnaire topics 
can be found in Annex 2.

As the population and scope of this study only concerns commercial business 
operators operating in the Lake Victoria basin, guidelines were established for 
enumerators to determine whether operators were commercial.1

To execute the categorized census, and to be able to differentiate between the 
needs of different types of farmers, a range of different categorization variables 
were included in the questionnaire. To ensure validity of the responses and allow 
for validation of responses, these categorization variables sometimes had to be 
assessed by proxy due to sensitivity and risk of exaggeration by respondent.

Included categorization variables Manner of inclusion in questionnaire

Nature of the business – grow out or 
breeding

Direct question

Type of rearing system Direct question

Observation during the census

Professionality of the business Do you know your FCR?

Which biosecurity measures do you employ? 

To whom do you sell your table-size fish?

Species farmed Direct question

Farm size Direct question

Number of production units, per size

Observed number of production units during census

Distance from farm to lake (km) Direct question

Gender Direct question

Source and type of feed Direct question

Sales channel Direct question

Location Direct question

Source of seed Direct question

Awareness of health and biosecurity Direct question

Are you aware of the risks of parasites or diseases of your fish? Have you 
ever experienced any disease outbreak on your farm?

Which biosecurity measures do you employ? 

Notes1 : A farmer was considered commercial based on the following factors: Whether the operators sell the majority 
of their fish; Whether the actor is formally registered at one of the ministries or has undergone an environmental 
impact assessment; The number of rearing systems: larger out-growers have a higher chance of being commercial; 
Sophistication of the installed equipment and systems (e.g., water pumping, aeration).
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Methodology - Survey set-up and execution

Setting of geographical boundaries for study execution

To execute the assignment, ex-ante, geographical boundaries had to be set for where the census and TNA should take place, cognizant of the objective of the assignment to interview business operators 
in the Lake Victoria Basin. These geographical boundaries were formalized in defined clusters of farmers to be sampled. These clusters were to cover at least 80% of all business operators in the Lake 
Victoria Basin prior to the start of field work.

To set these geographical boundaries, the project team took a three-fold approach:

o Mapping of all existing fish farming cages through the usage of satellite imagery and initial clustering based on density of farming and distance between farms;

o Review of secondary data sources, expert consultation1 as well as using a blend of sources to enrich satellite baseline map;

o Demarcate clusters to be sampled to reach set TNA goals, based on the above and additional parameters.

Satellite imagery was used to establish initial mapping of farms in Lake Victoria Basin

Overview of different types of cages identified using satellite imagery.

Initial map creation utilizing satellite imagery.

In order to establish the initial baseline map, satellite imagery was utilized. Optical satellite imagery and 
synthetic aperture radar (SAR) satellite imagery for the Area of Interest (AOI) was collected and analysed 
using a combination of an object detection algorithm followed by manual review of the algorithm’s cage 
detections. 

The object detection algorithm was a convolutional neural network (CNN) model trained specifically for 
detection of cages in Lake Victoria. Optical imagery used was acquired approximately between June 2019 -
June 2021. SAR imagery used was acquired between June 2020- June 2021.

Typically, cages were identified in both optical and SAR imagery. Occasionally only SAR would predict cages, 
suggesting that the cage was newly installed or the optical imagery was older in this location. When this 
occurred, the location was reviewed manually in Google Maps. The cages identified in Google Maps were 
added to the inventory. On occasion, cages predicted in SAR imagery could not be confirmed in either optical 
imagery or Google Maps. These predictions were classified as potential cages to be confirmed during 
fieldwork.. 

Notes1 : Involved direct experts are Dr. Amon Shoko (TAFIRI), Mr. Ben Kiddu (MAAIF), Mr. 
John Erick (Lattice Aqua). 
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Methodology - Survey set-up and execution (Cont'd)

In terms of setting these boundaries for the execution of this assignment, initial clustering of cages based on 
satellite imagery was performed to identify concentrations of fish farming activity. Clustering was performed by 
generating a buffer of 2500 meters around each cluster, resulting in a maximum distance between cages to be 
5000 meters.

The clusters were stored in a shape file for further processing and formed the first underlying layers for the 
baseline map. Following the creation of the baseline map and cluster selection based on satellite imagery, a 
review of secondary data sources was conducted. Moreover, several country experts in the project team were 
consulted to identify any missing known clusters. In total, 65 clusters were selected for sampling, covering >80% 
of all identified business operators.

Selection of clusters

Above all, the categorization variables were used to ensure that no category of operators were left out in the 
selection process. Apart from the density of farming, the following was considered when selecting sampling 
clusters for the TNA and census:

Initial clustering was conducted based on satellite imagery
Example of cage clustering using satellite imagery.

o Regional spread and boundaries. Initial expert interviews indicated that from county, province or districts, farming systems, conditions and training needs differ substantially. 

o Cage concentration and farm sizes. The project team was familiar with most of the identified farming cluster. Therefore, in the cluster selection process, a proper coverage of larger and smaller 
farm was ensured.

o Inclusion of isolated farms and farms on key islands, such as Rusinga Island (Kenya), Kiwa Island (Kenya) and Ssese islands (Uganda). Cage farms further than 1 km out of shore were not included, 
due to their limited presence and logistical challenges for inclusion.

o Ponds and hatcheries. Land-based farms within a 5 km radius from the lake were considered, as within this radius a direct impact on the Lake operations and system was assumed. However, for 
farms outside this range, the impact of farms on the lake (business or ecological), was considered and farms were included if this was assessed to be vital. This has resulted in the inclusion of 
additional hatcheries.
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Methodology - Survey set-up and execution (Cont'd)

During field work, the following regions were visited:

o Kenya (5 counties): Busia, Siaya, Kisumu, Homabay and Migori;

o Uganda (14 districts): Tororo, Busia, Mayuge, Namayingo, Bugiri, Jinja, Buikwe, Buvuma, Mukono, Rakai, Wakiso, Masaka, Kampala and Kalangala;

o Tanzania (5 districts); Mwanza, Geita, Kagera, Mara and Simiyu.

In all these regions, the enumerators, led by respective fieldwork supervisors and occasionally accompanied by area fisheries officers and/or beach 
management unit (BMU) representatives, interviewed business operators within a radius of 1km offshore and 5 km inland. In certain cases, 
however, the project team covered up to a 10-km radius inland, particularly in Migori and Busia counties in Kenya. This is because there were farms 
beyond the 5-km radius that were still considered key to the survey due to their impact on the business operators in Lake Victoria basin.

With a dedicated team on the ground, over 95% of all the clusters sampled were visited in the respective countries. Due to heavy rains and 
impassable road, two major fish farms in Homabay county were not accessed. In Uganda, farms in Masaka, Kalangala and Kyotera were among the 
selected clusters based on satellite imagery, but some were not interviewed since the farms did not exist anymore due to the rise in Lake water 
levels that had swept away the farms.

21 non-farmer respondents were involved in the survey. These stakeholders were representatives of groups such as  extension officers working 
directly with farmers, input (feed and others) suppliers and policy makers. Due to logistical constraints, some of the non-farmer interviews were 
done remotely by phone while some were physical meetings.

With the aid of introductory letters from FAO and LVFO that verified and explained to stakeholders the objectives of the study, primary 
consultations with local governments and key stakeholders were held prior to the start of fieldwork to:

o Ensure smooth field work execution,

o Gather lists with officially registered fish farms and hatcheries;

o Interview respondents to understand the landscape of registered vs non-registered and commercial vs non-commercial aquaculture business 
operators (both numbers and geographical distribution);

o Get introductions at smaller/local authorities or other institutes related to fisheries, aquaculture or agriculture;

o Be introduced to the business operators in case there is difficulty getting information or appointments.

Over 95% of the identified clusters were visited during survey execution
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Methodology - Survey set-up and execution (Cont'd)

An overview of clusters selected

Overview of selected clusters. Detail view on cluster selection. Blue clusters are included in the census.
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Schematic overview of census
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Schematic overview of approach of TNA

Phased project approach (0-3)

Phase 0: Preparations

Phase 1: 
Preparing and 

completing 
questionnaires

Phase 2: Field 
research

Phase 3: Analysis 
and reporting

Farm 
management

Feed 
management

Health 
management

Genetics

Post-harvest

Farmers

Hatcheries

Sector 
associations

TVETS

(County) 
extension officers

Phase 1b:
Selection and 

training of 
enumerators

Kenya

Uganda

Tanzania

Introduction

Selecting 
stakeholders

Setting 
geographical 
boundaries

Categorization

Baseline 
mapping using 

satellite imagery



1
9

Proposal for <Client> regarding <title>, <day> <month> <year> 

3. Census

Introduction Methodology Census ConclusionsTNA



20
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

Business operators

3.1 Census - Overall Mapping
of Commercial Business
Operators

Census
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3.2 Census – business operators
In total 571 business operators have been identified of which the majority are located in 
Kenya

Census

208 39 32 21 21 9

Other

Kenya

Siaya Homabay BusiaMigoriKisumu

330

104 30 23 14 13 12 4Uganda

Wakiso BugiriJinja KalangalaMayuge

Other

Mukono

200

25 6 5 5

Mwanza

Tanzania

Mara

41

Geita

Other

37

296

174

4

34

26

11%

Uganda

# of business
operators

89%

Kenya

Tanzania

330

571

200

41

Man

Woman

⮚ For the census a total of 571 business operators 
were identified and interviewed. Farm owners 
were the preferred respondents but farm 
managers were interviewed in case the former 
was not reachable or in situations where the 
owner was reachable but not directly involved in 
the activities of the farm.

⮚ 89% of the interviewed operators were men 
while 11% were women.

⮚ The majority of business operators are situated in 
Kenyan waters (330), followed by Ugandan 
farmers (200), and Tanzania operators (41).

⮚ The largest numbers of operators per country 
are found in Siaya (Kenya), Jinja (Uganda) and 
Mwanza (Tanzania),

⮚ Out of the entire Lake Victoria basin, we 
recommend that FAO focus their training 
activities to a limited number of geographies to 
reach most business operators.

⮚ As farmers are depended on input providers and 
end markets, natural clustering is likely to 
continue to occur. However, this increases the 
risks for conflicts over limited water body 
resources.

Observations: Business operators

Number of business operators and their gender 

Number of business operators per region or district 



22
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

3.2 Census – average production capacity
Average production capacity of farms in Uganda is the largest, while the number of cages is 
greatest in Kenya 

Census

⮚ Although Kenya, has the largest number of 
installed cages of all three riparian countries, 
these are primarily smaller in size. This implies 
that in as much as Kenya may have more cages 
than Uganda, the later has a larger installed 
overall production capacity due to the difference 
in size of cages.

⮚ Uganda has several of the largest business 
operators on Lake Victoria; as such the average 
farms size is also the highest among the three 
countries. However, it also holds the largest 
differential between small and large operators.

⮚ Respondents indicated that after the floods of 
Lake Victoria shores in 2019, many operators left 
the industry in Uganda. This has likely been a 
driver of the consolidation in the Ugandan sector.

⮚ Tanzania opened Lake Victoria for cage farming in 
the last few years, and as such the number of 
operators is relatively small. Respondents 
indicated that it is particularly difficult to 
obtain the required licenses in Tanzania. This 
forms a significant barrier to entry, for small 
business operators in particular.

⮚ The survey team noticed that over 60% of the 
cages in Kenya, especially Siaya county, are either 
understocked or completely empty.

Observations: Size of farms

0

500

1,000

1,500

2,000

2,500

3,000

0 500 1,000 1,500 2,000 2,500 3,000 3,500

Total number of 
installed cages

Average installed production capacity in m3

3,379 / 1,377
(2,646.92)

450 / 2,143 
(2,611.44)

1,827 / 2,652
(5,971.72)

1Average installed production capacity is calculated based upon the number of 
cages installed per farm and the respective capacity in m3 of the different types of 
cages installed on the farm, to account for the difference in production capacity of a 
large diameter high-density poly-ethylene (HDPE) cage or a small homemade cage.

Tanzania

Kenya

Uganda

Average installed production capacity in m3 and total number of installed cages in number of cages, per country, 
Meaning of numbers in figure: “total number of cages / average farm size in m3 (standard deviation of the mean)”.1
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3.2 Census – year of establishment 
The aquaculture sector in the Lake Victoria basin has seen many entrants in the 
last decade

Census

⮚ The aquaculture sector in the Lake Victoria basin 
is relatively new. With only substantial activity in 
the last decade.

⮚ Around 89% of the operators started their 
business since 2015.

⮚ The total number of operating farms established 
before 2010 is 16.

⮚ In general, industry insiders describe the 
business cycle of Aquaculture operators as a 
boom and bust cycle of around five years.

⮚ Growth of new entrants has stabilized in recent 
years, most likely due to the pandemic. However, 
some of the existing business operators are 
expanding significantly, potentially signalling a 
maturing sector.

⮚ To further mature the industry around Lake 
Victoria, we recommend that FAO targets the 
existing operators with training and capacity 
building, rather than new entrants.

Observations: Year of establishment

# of new farms started per year

N = 552

0
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2010 20172011 2014 20182012 20162013 2015 2019 2020 2021

Tanzania

Uganda

Kenya

11%

4%

10%

6%

16%

22%

21%

10%

<2015

2015

2019

2021

565

2020

2017

2018

2016

100%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Tanzania 0 0 0 1 3 0 2 2 5 12 11 5

Uganda 4 2 3 6 9 7 27 13 29 40 31 19

Kenya 2 1 1 4 8 15 25 21 59 71 77 34

Total 6 3 4 11 20 25 54 36 93 123 119 58
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3.2 Census – sales and marketing
Sales and marketing is highly dependent on local consumption and traders resulting in short 
commercial channels

Census

10%

90%

Individual

SACCO

N= 532

424

89

17

27

305

156

Own retail 
outlet

Farm gate sales to 
surrounding
community

Direct sales 
to retailers

Fish 
processor

Own consumption

Others

N= 534; multiple answers were possible

Sales channels, multiple sales channels per farm are possible and common.1 Producer association

1Others include traders, other farmers and farmers that have not yet 
harvested. 

⮚ SACCOs tend to be evenly distributed along the 
shoreline in Kenya and Uganda. There is only one 
in Tanzania.

⮚ Despite the even distribution, operators are not 
keen on joining them hence the big percentage 
of operators that sell their fish as individuals. 
There are no proper/ structured or beneficial 
synergies between governmental agencies and 
these SACCOs and so the operators do not see 
the need for them. Most synergies in the region 
are private-sector fostered.

⮚ It was evident during the survey that the 
communities in the Lake Victoria basin are 
suffering from the reduced catches from the lake. 
Some of the traders now rely solely on the cage 
farmers’ harvests.

⮚ This was also confirmed in the interviews where 
most respondents affirmed that the main 
destination for their catches is the neighbouring 
community.

⮚ Sales to hotels and restaurants were all 
categorized under direct sales to retailers and 
was the second largest group of post-harvest 
commercial sales

⮚ Only a few big farms have established their own 
retail outlets. A huge majority of the business 
operators sell their fish as individuals.

Observations: Sales and marketing
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3.2 Census – Fish Species & Farm Types

Majority of the operators grow tilapia to table size

Census

311

9

174

33

2

18

8

8

Kenya

Uganda

Tanzania

92%

6%

2%Total

TilapiaCatfish Both

N=563

⮚ Regarding source of fingerlings for farmers, most 
indicate to source privately from either their own 
hatchery (9%) or from other farmers (84%). Only 5% of 
the farmers indicate to source their fingerlings from a 
government hatchery. There are no indications that
fingerlings are imported. 

⮚ 92% of business operators interviewed across the 3 
countries farm tilapia while only 2% farm catfish, with 
6% indicating as farming both tilapia and catfish. 
Farmers indicated difficulties in the reproduction of 
catfish hence supported by the low number of catfish 
farmers. This indicates that there is need for capacity 
building on large scale catfish fingerlings production.

⮚ From the survey, all cage operators stocked tilapia. 
Catfish farmers and those who farmed both catfish 
and tilapia were inland in ponds. Most of the catfish 
farmers were encountered in Uganda with some in 
Kenya. No operator exclusively dealing with catfish was 
identified in Tanzania. About 50% of those who farmed 
both tilapia and catfish, stocked the latter for 
population control purposes rather than commercial.

⮚ The fact that only 4% of all the respondents specialize 
fully in fingerling production in a sector that is in dire 
need for seed is an indication of lack of skills capacity 
in this part of the value chain. About half of the 8% that 
produced both grow-out and fingerlings are the typical 
big farms that produce fingerling solely for their own 
use and don’t sell surpluses to other farmers. The 
other half are medium scale farms whose grow-out 
units cannot (and are not designed to) absorb their 
fingerling production and thus sell to other farms.

Observations

290

24

180

34

13

15

5

5

2

89% 8% 4%

Fingerlings Both Table-size fish

N=567

Farm type of business operators, in number of 
operators producing type of end-product per 
country.

Species farmed by business operators, in 
number of operators respective farming 
species per country.
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3.2 Census Map- Uganda
Fish species
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3.2 Census Map- Kenya
Fish species
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3.2 Census Map- Tanzania
Fish species
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3.2 Census Map- Uganda
Farm Types
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3.2 Census Map- Kenya
Farm Types
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3.2 Census Map- Tanzania
Farm Types
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3.2 Census – Types of production systems

Smaller metallic cages are the predominant production systems in the Lake Victoria basin  

Census

⮚ Square/rectangular metallic cages are mostly used 
as a farming systems. However, as farms grow, 
they tend to shift to HDPE. This is primarily because 
of stocking capacity and that during the 
environmental impact assessment, HDPE cages 
tend to be preferred. 

⮚ Majority of the surveyed ponds were either for 
broodstock and/or nursing.

⮚ Most business operators are aware of the 
importance of stocking all-male tilapia fingerlings. 
Hatcheries in the basin obtain an all-male 
population using sex-reversal hormones. The 
systems used in fingerling production ranged from 
sophisticated RAS hatcheries to collection of swim-
up fry from ponds. 

⮚ All the large-scale business operators in the region 
import at least 50% of their total feed consumption 
citing high prices for the locally produced feed. An 
emerging trend among cage farmers is the feeding 
of caradina (shrimp) while some pond farmers feed 
dried back soldier flies. 

⮚ Those engaged in these feeding practices cite high 
costs of feeds as their main reason for opting for 
these “alternative feeds”. It is imperative to note 
that inasmuch as availability and cost of feeds are 
seen as a problem, the efficiency of the available 
feeds is also highly reduced due to inadequate 
knowledge on feeding strategies and fish biology.
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3.2 Census Map- Uganda
-Types of production systems
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3.2 Census Map- Kenya
-Types of production systems
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3.2 Census Map- Tanzania
-Types of production systems
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3.2 Census - Biosecurity

Most business operators report to never having experienced a disease outbreak

Census

⮚ 64% of the operators claimed that they have never
experienced disease in their production units, but
only 42% of the operators are aware of the disease
risk and are trying their best to “prevent” them.

⮚ The most common biosecurity measures applied
by farmers (if any) are visitor registration and hand
washing, the latter being mainly as a result of
COVID-19. Hatchery operators also occasionally
disinfect their tools.

⮚ Most business operators do not conduct water
quality tests. This is due to two reasons: they do not
have testing equipment and are not trained on the
topic. Water treatment did not apply to most of the
respondents, especially the cage farmers.

⮚ Due to the high demand of fingerlings and the
inadequacy of practical skills in the region, majority
of the farmers stock fry (<5g) instead of fingerlings.
For this reason, interviews with the farmers
revealed that they experience high mortalities in
the early stages of the growth cycle (even up to
50% in the first month).

⮚ The high mortalities are primarily due to stocking
too small fish in cages, lack of proper conditioning
of the fish before and during stocking as well as use
of wrong nets in the cages.

Observations

115 206

62

26

137

15Tanzania

Uganda

Kenya

64%36%Total

Never experienced disease outbreak

Experienced disease outbreak

N=561

69

39

6 4 3
7 8

43 3

18

10
5

2 1

57

41

4 5
8

1
4

FootbathVisitor 
registration

Disinfect toolsHandwash New 
quarantine

Other No biosecurity 
measures

Assigned tools Unkown

0 0 0 0 0

Tanzania

Kenya

Uganda

N=561; multiple answers possible

Disease outbreak

Biosecurity measures
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3.2 Census – Zoning and registration

Most farmers indicate to be registered in some form.

Census

⮚ Most of the farms indicate to be registered at 
some form of governmental institute or 
producers organisation. Streamlining these 
registrations will allow for better monitoring of 
the sector, as a comprehensive lists seems not to 
exist.

⮚ Respondents in Kenya indicate predominantly 
that there are already some form of zonal 
management systems in place. They might be 
thus more familiar with such systems for future 
initiatives.

⮚ Not registered anywhere can indicate that these 
farms are Illegal, unreported and unregulated 
(IUU), but can also mean that farmers lack an 
understanding of the regulatory framework or 
that regulations are not locally enforced.

Observations

Kenya
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3.2 Census Map- Uganda
–Farmer organisation



39
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

3.2 Census Map- Tanzania
–Farmer organisation
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3.2 Census Map- Kenya
-Farmer organisation



4
1

Proposal for <Client> regarding <title>, <day> <month> <year> 

4. Training Needs Assessment (TNA)

Introduction Census ConclusionsMethodology TNA



42
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

4. Value chain stakeholder (non-farmers) vision on skills 
level
There is a large perceived discrepancy between the level of major and minor operators

TNA

As part of qualification for the respective jobs or for performance enhancement, the interviewed non-farmer stakeholders asserted that they have

had aquaculture training in the past. They have had specialized training based on the part of the value chain they are involved in. The 13% that said

that they have had either none or little training are active in the more informal parts of the value chain such as traders.

For their view on business operators’ skill levels, majority of the interviewees (60%) claimed that the operators, on average, have medium skill levels.

The picture drawn by these stakeholders was that there is a spectrum composed of very highly skilled operators in the few large farms in the region

and many non-skilled operators in the small and relatively young farms.

A notion that came across from most of the stakeholders is that the business operators should not be trained just for the sake of it, but all training

should be tailor-made to fit the needs of each operator group, an idea that sits well with the objective of this study.

87%

13%

Yes No

Percentage of non-farmer stakeholders having 
received training in aquaculture

36%

60%

4%

High Medium Low

Perceived level of skills of business operators according to
non-farmer stakeholders
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4. Business operators’ aquaculture levels of education

Few respondents had a formal degree in aquaculture

TNA

8.6%

7.4%
TVET degree 

in aquaculture

University degree 
in aquaculture

16%

84%

Yes

No

Percentage of 
respondents with a 
formal degree in 
aquaculture

Type of formal degree 
obtained by 
respondents

355

149

184

28

29

37

120

27
Other forms
of training

Short course by
NGO

Long course by 
knowledge institutions

Long course by
NGO

Short course by
other farmers

Short course by
knowledge institutions

Long course by
other farmers

None

Notes1 : Other forms of training include through internet, county government, fisheries 
officers and cooperative. Short course is defined as shorter than a week, long course is 
defined as longer than a week. Multiple answers were possible

⮚ As a preliminary question when determining the 
aquaculture training needs of the business 
operators, it was realized that 84% of the 
operators do not have any form of aquaculture 
training with 8.6% and 7.4% having gone to the 
university and TVETs respectively for aquaculture 
courses. Having learnt of the potential business 
in cage farming, most operators interviewed 
simply paid local artisans to make them the 
standard small-sized rectangular/square cages 
and stocked fish without any practical skills.

⮚ In Tanzania, 63% of respondents have not 
received any aquaculture education or training, in 
Kenya 91%, and in Uganda 72%.

⮚ In Tanzania none of the respondents had 
received training from the TVET, in Kenya 5%, and 
in Uganda 12%. 

⮚ Of the informal courses taken by business 
operators, short courses offered by various 
NGOs are so far the most popular followed by 
the short courses given by other farmers in the 
form of testimonials and experience sharing 
farmer field schools.

Observations

Other forms of training received by 
respondents.1
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4. Farm staff skill levels

Most farm staff have not had formal practical training.

TNA

Type of practical skills training 
obtained by farm staff

Perceived practical skills level of farm staff by 
farm decision makers

83%

7%

6%

2%

2%
No additional staff
employed

Formal 
education

On the job 
training

Trained in 
previous job

No practical 
skills

15%

65%

19%

1%

High

Medium

Low

None at all

⮚ The respondents were mainly the decision 

makers on the farmers, that is, either farm owner 

or manager. They were asked to also rank the 

levels of practical skills for the other employees 

on the farms. In general, 65% said that the skill 

levels were medium. They said that they cannot 

call it low since they believe they have learned 

from experience and not high because their 

production levels are significantly less than the 

optimum or desired levels since majority of the 

workers did not have technical backgrounds in 

aquaculture.

⮚ A lack of capacity in the extension services in the 

region also came to light where more than half 

of the respondents indicated that they do not get 

technical support from the extension officers. In 

the same light, majority did admit that the local 

authorities monitor their activities from time to 

time. Monitoring without technical support could 

mean that the local authorities have good 

intentions and are doing their best to follow up 

on the activities of the business operators but 

due to lack of capacity, are not able to support 

every operator with technical matters.

Observations
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4. Training needs assessment – Total sample – Main priority training areas 

In general, business operators prioritize training in feed and nutrition as most important.

TNA

9

8

7

6

5

4

3

2

1

Nutrition & feeding

Production systems &
farm management

Farm construction & 
maintenance

Health & disease 
management

Hatchery, breeding, 
and reproduction

Water quality

Marketing & business 
skills

Processing and post-harvest 
management

Environmental impact 
management

25%

14%

8%

14%

14%

10%

8%

3%

4%

N=553; 1 indicates lowest, 9 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1 ⮚ Business operators in the Lake Victoria Basin 
are primarily concerned with nutrition and 
feeding as primary training subjects.

⮚ Least priority is given to environmental impact 
management and processing.

⮚ Most of the respondents did not seem keen on 
processing as they indicate that almost all their 
fish are readily consumed by the neighbouring 
communities.

⮚ For environmental impact management, 
although a low priority, the Kenyan 
respondents cited the new directives that 
prohibit setting up of new cages as falling 
under this heading. They therefore would wish 
to understand the actual impact of their 
activities on and in the lake hopefully in order 
to take necessary measures to reduce this.

⮚ Catfish farmers are reported to struggle with 
high mortality rates at fry stage, giving priority 
on training on fish health and disease 
management. Marketing and business skills 
were also deemed of importance to catfish 
farmers, as tilapia is the generally preferred 
fish species by consumers.

⮚ Other topics of importance mentioned by the 
respondents were security, record keeping and 
predator management.

Observations

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.



46
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

4. Training needs assessment
Throughout nearly all categorization variables, nutrition, disease management and production systems are the key training topics

TNA

A higher number represents higher 
importance to respondents.

1; Lowest 
importance

2 3 4 5 6 7 8
9; Highest

importance

Country

Kenya n=309

Tanzania n=41

Uganda n=200

Gender

Female n=58

Male n=486

Species

Catfish n=10

Tilapia n=503

Both n=35

Farm 
type

Produces 
fingerlings n=61

Only grow-out 
n=486

Health and disease 
management

Nutrition and feeding

Production systems 
and farm management

Farm construction 
and maintenance

Hatchery, breeding 
& reproduction

Water quality 
management

Marketing & 
business skills

Processing and post-
harvest management

Environmental 
impact management
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4. Training needs assessment – Farm construction & management sub-topics

As most of the business operators are cage farmers, cage construction and cage maintenance are key training topics.

TNA

Tank construction

Cage construction

Net maintenance

Cage maintenance

Water supply/plumbing

Site selection

Pond construction

Pond maintenance

Aerator management

Borehole management

31%

21%

27%

6%

5%

3%

2%

2%

1%

N=551; 1 indicates lowest, 10 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

1%

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Farm construction & management sub-topics

TNA

1 indicates lowest, 10 highest importance

Relative ranking of importance of topics to respondents 

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.

10

9

8

7

5

6

4

2

3

1

10

8

9

7

6

5

3

1

8

6

10

4

9

7

5

2

3

1

Tank construction

Cage construction

Net maintenance

Cage maintenance
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Tanzanian farmers emphasize the need for pond construction and maintenance 

27%

18%

33%

5%

7%

4%

4%

2%

2%

Percentage of respondents ranking 
subject first per country1

1%

17%

2%

61%

2%

2%

7%

5%

0%

0%

0%

35%

26%

19%

6%

4%

3%

1%

2%

2%

1%

Tanzania
N= 41

Kenya
N= 310

Uganda
N= 200
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4. Training needs assessment – Hatchery breeding & reproduction sub-topics

Limited priority is given to fish biology and genetics by respondents.

TNA

7

6

5

4

3

2

1

All male population

Hatchery systems

Broodstock management

Broodstock harvest

Fish biology

Genetics

Incubator construction

27%

11%

23%

9%

12%

12%

6%

N=528; 1 indicates lowest, 7 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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TNA

1 indicates lowest, 7 highest importance

Relative ranking of importance of topics to respondents 

7
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Farmers from all countries acknowledge the importance of hatchery systems and broodstock management.

4. Training needs assessment – Hatchery breeding & reproduction sub-topics

25%

10%

32%

8%

8%

13%

3%

Percentage of respondents ranking 
subject first per country1

28%

12%

13%

13%

16%

13%

7%

37%

12%

5%

5%

29%

7%

5%

Tanzania
N= 41

Kenya
N= 287

Uganda
N= 200

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Feed sub-topics
Feed formulation is prioritized as this would reduce the dependence of farmers on third-party feed suppliers.

TNA

5

4

3

2

1

Feed formulation

Nutritional content

Feed production

Feeding amounts

Feeding strategies

24%

21%

17%

23%

15%

N=515; 1 indicates lowest, 5 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Feed sub-topics

TNA

1 indicates lowest, 5 highest importance

Relative ranking of importance of topics to respondents 
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Feed formulation

Nutritional content

Feed production

Feeding amounts

Feeding strategies

Feeding strategies are generally ranked as the lowest priority, even though this could improve the efficiency of feed use

Percentage of respondents ranking 
subject first per country1

23%

18%

19%

27%

15%

32%

17%

44%

2%

5%

23%

21%

12%

23%

18%

Tanzania
N= 41

Kenya
N= 274

Uganda
N= 200

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Water quality sub-topics

Across the sample, ranking water quality subtopics are relatively equally distributed

TNA

3

2

1
Water quality 
parameters

Water quality 
management

Water quality 
testing

38%

33%

29%

N=494; 1 indicates lowest, 3 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Water quality sub-topics

TNA

1 indicates lowest, 3 highest importance

Relative ranking of importance of topics to respondents 
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Water quality 
management
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Overall water quality is not considered a high priority; however, water quality management is seen as important

39%

33%

29%

Percentage of respondents ranking 
subject firs per countryt1

37%

34%

29%

44%

27%

29%

Tanzania
N= 41

Kenya
N= 253

Uganda
N= 200

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Production systems & farm management
Respondents prioritize RAS management the lowest regarding production systems and farm management.

TNA

8

7

6

5

4

3

2

1

General management

Cage management

Leadership

Record keeping

Human Resources

Fish handling

Pond Management

RAS Management

N=521; 1 indicates lowest, 8 highest importance

Percentage of respondents ranking 
subject first1

37%

25%

8%

8%

8%

8%

3%

3%

Relative ranking of importance of topics to respondents 

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Production systems & farm management

TNA

1 indicates lowest, 8 highest importance
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General management

Cage management

Leadership

Record keeping

Human Resources

Fish handling

Pond Management

RAS Management

Cage management ranks highest throughout the Lake Victoria basin, while Tanzanian farmers also highlight the importance of ponds. 

Percentage of respondents ranking 
subject first per country1

30%

31%

10%

8%

9%

8%

3%

3%

30%

20%

5%

10%

13%

18%

3%

3%

43%

21%

8%

8%

8%

7%

2%

3%

Tanzania
N= 40

Kenya
N= 280

Uganda
N= 200

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment - Health and disease management sub-topics

Respondents report a general understanding of tilapia diseases to be a priority.

TNA
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Diseases

Disease diagnostics

Host

Parasites

Environment

Pathogens

37%

24%

7%

21%

7%

4%

N=507; 1 indicates lowest, 6 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment - Health and disease management sub-topics

TNA

1 indicates lowest, 6 highest importance

Relative ranking of importance of topics to respondents 
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Respondents' emphasise the need for training on diseases and diagnostics 

30%

28%

8%

23%

8%

4%

Percentage of respondents ranking 
subject first per country1

43%

18%

8%

29%

3%

3%

41%

23%

7%

19%

6%

3%

Tanzania
N= 40

Kenya
N= 267

Uganda
N= 200

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Environmental impact management sub-topics

Antibiotic usage and effluent water management is a low training priority, which can lead to key negative environmental impacts.

TNA
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General sustainability

Sustainable feeds

Environmental audit

General ecology

Wastewater treatment

Nutrient discharge

Antibiotics

22%

18%

23%

14%

11%

8%

4%

N=504; 1 indicates lowest, 7 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Environmental impact management sub-topics

TNA

1 indicates lowest, 7 highest importance

Relative ranking of importance of topics to respondents 
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General sustainability

Sustainable feeds

Environmental audit

General ecology

Wastewater treatment

Nutrient discharge

Antibiotics

Tanzanian respondents prioritize nutrient discharge as most are engaged in land-based farming practices

21%

19%

16%

17%

16%

7%

5%

Percentage of respondents ranking 
subject first per country1 

15%

20%

23%

15%

10%

18%

0%

24%

18%

28%

11%

6%

7%

4%

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Marketing and business skills sub-topics

General marketing is the key marketing topic for FAO to focus on in the program. 

TNA

5

4

3

2

1

Negotiating tactics

Marketing

Financial management

Sales

Value chain basics

34%

31%

13%

12%

10%

N=506; 1 indicates lowest, 5 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.



62
Lattice Aqua – FAO: Sectoral Training Needs Assessment (TNA) and 
census of aquaculture business operators at the Lake Victoria basin

4. Training needs assessment – Marketing and business skills sub-topics

TNA

1 indicates lowest, 5 highest importance

Relative ranking of importance of topics to respondents 
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Value chain basics are the lowest priority in each of the observed countries

Percentage of respondents ranking 
subject first per country1
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35%
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39%

24%

17%

9%

11%

Tanzania
N= 40

Kenya
N= 266

Uganda
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Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Processing and post-harvest management

Basic hygiene, a key element of processing and post-harvest handling, is seen as a key training topic by respondents

TNA
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N=502; 1 indicates lowest, 7 highest importance

Relative ranking of importance of topics to respondents 
Percentage of respondents ranking 

subject first1

Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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4. Training needs assessment – Processing and post-harvest management

TNA

1 indicates lowest, 7 highest importance
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Post-harvest management requires a country specific training approach depending on farm-to-market distances
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Notes1 : Respondents ranked the different subjects on their respective priority. Overall relative ranking has been
assessed based on total scores of the individual subjects. However, a subject might be first priority to some and
least priority to others. In such case it would rank middle. The bubbles highlight the percentage of individuals
prioritizing the subject thereby showing the relative importance of the subject to the total population.
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Conclusions - Census

Key takeaways from Census

1. As farmers are depended on input providers and end markets, natural clustering is likely to continue to occur. However, this increases the risks

for conflicts over limited water body resources.

2. In general, industry insiders describe the business cycle of Aquaculture operators as a boom and bust cycle of around five years.

3. Growth of new entrants has stabilized in recent years, most likely due to the pandemic. However, some of the existing business operators are

expanding significantly, potentially signalling a maturing sector.

4. Tanzania opened Lake Victoria for cage farming in the last few years, and as such the number of operators is still relatively small. Respondents

indicated that it is particularly difficult to obtain the required licenses in Tanzania. This forms a significant barrier to entry.

5. The survey team noticed that over 60% of the cages in Kenya, especially Siaya county, are either understocked or completely empty.

6. It was evident during the survey that the communities in the Lake Victoria basin are suffering from the reduced catches from the lake. Some of

the traders now rely solely on the cage farmers’ harvests. Most respondents affirmed that the main destination for their catches is the

neighbouring community. Sales to hotels and restaurants was the second largest group of post-harvest commercial sales.

7. All cage operators surveyed stocked tilapia. Catfish farmers and those who farmed both catfish and tilapia were inland farmers in ponds. Most

of the catfish farmers were encountered in Uganda with some in Kenya. No operator exclusively dealing with catfish was identified in Tanzania.

About 50% of those who farmed both tilapia and catfish, stocked the latter primarily for tilapia population control purposes.

8. Only 4% of all the respondents specialize fully in fingerling production, while sector stakeholders indicate fingerlings as a key bottleneck for

production. The farms that produce both fish and fingerlings often do so solely for their own use and don’t sell surpluses to other farmers.

9. More than half of the respondents indicated that they do not get technical support from the extension officers. In the same light, majority did

admit that the local authorities monitor their activities from time to time. Monitoring without technical support could mean that the local

authorities have good intentions and are doing their best to follow up on the activities of the business operators are not able to support every

operator with technical matters.

Strengthening the aquaculture sector of the East African Community (EAC)
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Conclusions - TNA

Key takeaways from TNA

1. There is a large perceived discrepancy by non-farmer stakeholders between the skill levels of major and minor operators.

2. Few business operators within the Lake Victoria Basin have a formal degree in aquaculture.

3. Most farm staff have not had formal practical training.

4. In general, business operators prioritize training in feed and nutrition as most important across the region.

5. Throughout nearly all categorization variables, nutrition, disease management and production systems are the key training topics.

6. As most of the business operators are cage farmers, cage construction and cage maintenance are key training topics.

7. Limited priority is given to fish biology and genetics by the business operators.

8. Most of the respondents did not prioritize processing as a training topic. This could be explained with the current consumer preference for

whole, unprocessed fish and that most farmers can readily sell fish to neighbouring communities.

9. As most business operators buy feed from third-party suppliers, the usage of feed is prioritized over the production and formulation.

10. Respondents prioritize water quality management training over other topics in water quality.

11. Respondents prioritize RAS management the lowest regarding production systems and farm management.

12. Respondents report a general understanding of tilapia diseases to be a priority.

13. Antibiotic usage and effluent water management is a low training priority, which can lead to key negative environmental impacts.

14. General marketing is the key marketing topic for FAO to focus on in the program.

15. Basic hygiene, a key element of processing and post-harvest handling, is seen as a key training topic by respondents.

Strengthening the aquaculture sector of the East African Community (EAC)
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Program recommendations

Suggested program focus areas and recommendations:

1. Focus program efforts towards the minor operators and building capacity of existing players instead of promoting new entrants.

2. Out of the entire Lake Victoria basin, we recommend that FAO focus their training activities to a limited number of geographies to reach the

majority of business operators. These clusters have been identified in the census.

3. Direct training towards practical and vocational skills, taking into account the lack of formal aquaculture degrees.

4. Provide practical training opportunities at farm sites or actual production locations.

5. Focus training efforts towards feed and nutrition, to help business operators optimize their business cases.

6. Develop curricula covering nutrition, disease management and production systems.

7. Provide practical courses in cage construction and cage maintenance, with less emphasis on RAS and pond culture.

8. Provide practical courses on applicable tilapia diseases and mitigation measures.

9. Include the aspect of environmental impact by aquaculture in the EU-EAC True Fish Farming Story in Lake Victoria Basin (TRUE-FISH) support

programs.

10. To further mature the industry around Lake Victoria, we recommend that FAO targets the existing operators with training and capacity building,

rather than new entrants.

Focal areas for EU TRUE FISH program
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Lattice Aquaculture Trust

Mashiara Park, Loresho.

Nairobi, Kenya

For question on this report, please contact:

Julie Muyela - jmuyela@lattice-aqua.com

Tel.: +254 701 081000

Wouter van Vliet - wouter.van.vliet@larive.com

Tel.: +31 6 22 25 20 90

mailto:jmuyela@lattice-consulting.com
mailto:matthias.brienen@larive.com
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Annex 1 – List of consulted stakeholders

Country Designation Means of Communication

Kenya FAO desk Officer Google meets + email

Kenya CEC and County Fisheries 

Director Kisumu

Email + phone call + physical 

meeting

Kenya CEC and County Fisheries 

Director Siaya

Email + phone call + physical 

meeting

Kenya CEC and County Fisheries 

Director Busia

Email + phone call + physical 

meeting

Kenya CEC and County Fisheries 

Director Homabay

Email + phone call + physical 

meeting

Kenya CEC and County Fisheries 

Director Migori

Email + phone call + physical 

meeting

Kenya Cage farmers association 

chairman

Phone call

Kenya Aquaculture Association of 

Kenya representative

Phone call

Kenya Kisumu BMU Chairman Phone call

Kenya Rarieda and Bondo Subcounty 

fisheries officers

Email + Phone call +Physical 

meeting

Country Designation Means of Communication

Kenya Rachuonyo, Suba South and 

Suba North Subcounty 

fisheries officers

Email + Phone call +Physical 

meeting

Kenya Kisumu West Subcounty 

fisheries officers

Email + Phone call +Physical 

meeting

Kenya Nyatike Subcounty fisheries 

officer

Email + Phone call +Physical 

meeting

Uganda Director aquaculture Email +Physical meeting

Uganda FAO Desk Officer Email + phone call +Physical 

meeting

Uganda District fisheries officers Email + phone call +Physical 

meeting

Tanzania Director aquaculture Email +Physical meeting

Tanzania FAO Desk Officer Email + phone call +Physical 

meeting

Tanzania District fisheries officers Email + phone call +Physical 

meeting
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Annex 2 - Questionnaire topics TNA – main topics

Nine (9) main topics of the TNA

List of topics

Farm construction and maintenance 

Hatchery, breeding and reproduction

Production systems & farm management

Health and disease management

Nutrition & feeding

Environmental impact management

Marketing & Business skills

Processing and post-harvest management

Water quality
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Annex 2 - Questionnaire topics TNA – Sub topics

Health and disease 
management

Pathogens

Host

Environment

Diseases

Parasites

Disease diagnostics

Water quality

Water quality parameters

Water quality testing methods

Water quality management

Environmental impact 
management

General sustainability

Sustainable feeds

Nutrient discharge

Wastewater treatment

Antibiotics

General ecology

Environmental audit/ 
Environmental impact assessment

Processing and post-harvest 
management

Processing techniques

Preservation techniques

Processing equipment

Transport of harvested fish

Cold storage

Basic Hygiene

International market standards

Nutrition & feeding

Feed production

Feed formulation

Nutritional content

Feeding strategies

Determining feeding amounts

Marketing & business skills

Financial management

Sales

Negotiating tactics

Marketing

Value chain basics

Production systems & farm 
management

Pond management

Cage management

RAS management

Fish handling

Leadership skills & decision 
making

HR

General management

Recordkeeping & data collection

Farm construction and 
maintenance 

Site selection

Cage construction

Tank construction

Cage maintenance

Pond maintenance

Tank construction

Aerator management

Piping

Borehole management 

Net maintenance

Water supply/plumbing

Hatchery breeding & 
reproduction

Hatchery systems

Broodstock management

Genetics

All-male population

Incubator construction

Fish biology

Practical broodstock harvest skills


