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About Development and Scaling of Sustainable Feeds for Resilient Aquatic Food Systems in Sub-Saharan
Africa (FASA)

WorldFish has partnered with the Norwegian Agency for Development Cooperation (Norad) on a 5-year project to
develop low-cost and highly nutritious aquatic feeds based on novel ingredients. The project, known as Development
and Scaling of Sustainable Feeds for Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA), will run from 2022
to 2027 with Norad funding the initiative through a NOK 80 million (approximately USD 8 million) grant. The project
aims to enable 5000 smallholder aquatic food producers in Kenya, Nigeria and Zambia to test and use these feeds
and ingredients, which will increase their income and improve their nation’s food security as well as reduce waste

and pollution. An estimated 30 and 40 percent of aquatic food producers engaged in the project will be women and
youths, respectively.
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Executive summary

Introduction

This annual progress report captures highlights of the implementation of the FASA project covering the
period from January to December 2023 under the five-year grant agreement with Norad (2022-2027).

This report provides information on project background, implementation progress, project expenditure,
physical progress by component and output, communication activities, project implementation constraints,
innovative approaches or achievements as well as priorities for the coming year.

The Development and Scaling of Sustainable Feeds for Resilient Aquatic Food Systems in Sub-Saharan Africa
(FASA) project aims to develop low-cost, highly nutritious fish feeds based on novel ingredients and enable
5,000 smallholder fish farmers in three African countries to test and adopt these ingredients and feeds.

The FASA project has three main expected outcomes including i) enhanced capacity of at least two
stakeholders’ groups in the three target countries to integrate best practices toward a more sustainable

feed sector and improve their capacity and to adopt new knowledge on nutrient requirements of multiple
improved strains of tilapia and African catfish ii) quality of at least 15 local ingredients has been improved
through various processing techniques and the ingredients are used by stakeholders in the three target
countries including local millers and farmers, to produce at least 27 improved cost-efficient feed formulations
to improve aquaculture productivity and resilience, and iii) 5000 farmers directly or indirectly linked to

the project access, test, and use novel fish feeds and feed solutions using the knowledge and innovations
developed by the project, with support of a range of strategic scaling partners and other stakeholders

Project expenditures

FASA project had spent NOK 11,092,910 of the NOK 80,000,000 budget approved by the Norwegian Agency
for Development Cooperation (Norad), leaving a balance of NOK 68,907,089 by the end of December 2023.
The expenditures included personnel, travel, consultants, equipment, project-related costs, consultant,
indirect operating cost and CGIAR consortium cost.

Project output and key activities

Project start up activities

In 2023, two sub grant agreements and two contract agreements has been signed with new project
partners, including the scaling partner of IITA, NRDC and consulting firms from NAGI Enterprise and
Includovate. The hiring process has been completed with the hiring of scaling experts from IITA, interns at
WorldFish Headquarters and two consulting firms from Includovate to work on Gender and social inclusion
and and NAGI enterprise to work on climate change and environmental analysis.

Cross-cutting/regular activities

In 2023, the cross cutting/ regular activities in the FASA project included the procurement activities, annual
project meetings, monthly internal WorldFish meetings, regular project meetings with partners and monitoring
and evaluation activities such as data updates on the MEL platform with the assistance of WorldFish's
monitoring, evaluation and learning (MEL) specialist, routinely collected data to monitor the progress of project
activities and results, after which the data was documented in the MEL database. The major achievement in
this activities included the conduct of annual project workshop held on November 2023 in Nigeria. Workshop
participants included WorldFish representatives, FASA partners, consultants and stakeholders.



Communication activities

In addition to project start-up and cross cutting activities, FASA’s communication activities for 2023
included completed the FASA's communication strategy, developed and updated the project’s webpage
on a regular basis, conducted a fish-for thought event to introduce the FASA project, produced four blog
posts, produced two social media updates and published project newsletters. Overall, the communication
activities has been successfully accomplished and progressing well.

Project Outcome/output activities

Output 1.1: New knowledge on the type, price and seasonality of local ingredients used in animal
(fish) feeds produced in the three focal countries and made available within and outside the focal
countries.

Scoping assessment

The major accomplishment of this outputs included the completion of scoping assessments which has
been conducted by the WorldFish Zambia in Zambia and CORAF in Nigeria. The assessment has identified
novel local feed ingredients from diverse locations of Zambia and Nigeria. The ingredients were collected
and shipped to WorldFish HQ in Malaysia for proximate analysis and to be used in the digestibility
experiment, as well as to SLU Sweden for biochemical analysis.

Output 1.2: Viable opportunities and pathways for women and youths integrated into the

fish feed sectors in the three focal countries and made widely available, with a focus on feeds
derivedfrom (novel) local ingredients.

Includovate has been selected as a consulting firm to lead the work on gender equality and social inclusion
(GESI) in the FASA project. There are two specific objectives: (1) conduct gender andsocial assessments

to develop sustainable feeds and (2) investigate opportunities to increase GESI within the evolving feed
ecosystem. The research questions has been designed to reveal gendered and socially diverse needs, risks
and opportunities associated with novel feed ingredients.

Output 1.3: Strategies and opportunities to increase environmental sustainability and climate
resilience in the fish feed landscape in the three focal countries identified and made widely
available, with a focus on feeds derived from (novel) local ingredients.

NAGI Enterprise was selected as the consulting firm to carry out the activities under output 1.3. The
specific goals of the climate and environmental analysis and LCA component of the project including

i) an assessment of climate and environment on fish feed ii) an examination of data weaknesses for the
LCA, among other outcomes and iii) the development of an outcomes report with risk analysis and an
environmental management plan for the LCA.

Output 1.4: New knowledge on market trends and the commercial viability of feeds derived from
(novel) local ingredients produced in the three focal countries and made widely available

IITA has been designated as a new partner that will conduct scaling activities in the project. The Market
Intelligence and Scaling Team (MIST) will be responsible to manage and carry out the activities under this output
.MIST objective is to provide crucial market intelligence and develop strategies to scale locally sourced fish feed
and to use solutions developed by the project to achieve sustainable and inclusive use at scale. As a new addition
to the project the team has spent its initial efforts on subcontracting, recruitment and planning the work.

Output 1.5: New knowledge and data on the nutrient requirements for improved strains of
tilapia and African catfish produced, validated and made widely available.

In Zambia the fish nutrient experiment has been conducted by the WorldFish Zambia team. The initial
nutrient requirement aimed to determine the lysine requirement for the SUZ and Genetic Improvement
Program (GIP) strains of three-spotted tilapia (O. andersonii). Five experimental diets that included varying
levels of lysine has been formulated and used in the experiment. In Nigeria, CORAF has started the two
experiments on the methionine and lysine requirements for the improved strain of tilapia and African catfish.



Output 2.1: New data and knowledge on local ingredients generated and used to formulate
novel fish feeds and made widely available.

In WorldFish HQ Malaysia, the digestibility experiment, originally planned for 2023, was postponed to 2024
because of the delay in receiving the ingredients from the country partners and a technical problem with the
experiment facility. However, WorldFish HQ has received ingredients 11 ingredients from Zambia and has
conducted a proximate analysis of the ingredients. Data obtained from the analysis was compiled into a database
and the ingredients were then used to manufacture the diet for using in the tilapia digestibility experiment.

In Sweden, the SLU has also obtained 11 feed ingredients from Zambia and has conducted biochemistry
analysis on the ingredients.

Implementation constraints

There were some challenges faced by the implementing partners during the project activities
implementation included problem in acquiring an import permit to ship feed ingredients from project
countries to Malaysia because of the complex application procedures and strict requlatory requirements.
Besides that there were some challenges in the initial administration, contracting finance process as well as
field data collection which sometime delay the activities progress and deliverable.

Conclusion

Overall, all component outputs implemented in 2023 are actively progressing and catching up with the
project work plan. The scoping assessments Nigeria and Zambia have been completed while assessment in
Kenya is underway and will be completed in 2024. The kick-off meeting has been completed while annual
project workshop, online workshop with stakeholders, as well as the in-person stakeholder workshop are

all ongoing. All partners and PhD student who will undertake the project output have been identified

and hired. The experiment of fish nutrient requirement in Zambia, Nigeria and Kenya are ongoing and
progressing well. The scaling activities, gender inclusion analysis, climate change and environment analysis
are underway and continuing undertaken. Thus, with proper planning and regular communication with
each partner, the objective of the project could be achieved.



Section A

Background

Project title: Development and Scaling of
Sustainable Feeds for Resilient Aquatic Food
Systems in Sub-Saharan Africa (FASA).

Project goals: Develop low-cost, highly nutritious
fish feeds based on novel ingredients, and enable
5000 smallholder fish farmers in three African
countries to test and adopt these ingredients and
feeds, leading to increased income, improved food
security, and reduced waste and pollution.

Project objectives: Develop and increase access
to local, sustainable ingredients and formulate
novel fish feeds from Sub-Saharan Africa countries
(Zambia, Nigeria and Kenya), done in a socially
and environmentally responsible manner that
responds to sustainability and climate change, as
well as gender and social inclusion issues.

Project outcomes/outputs

The project has three main expected outcomes, and
each outcome has several outputs to be delivered:

Outcome 1: Enhanced capacity of at least two
stakeholder groups in the three target countries to
integrate best practices toward a more sustainable
feed sector and to improve their capacity
and to adopt new knowledge on the nutrient
requirements of multiple improved strains of
tilapia and African catfish.
Output 1.1: New knowledge on the type, price
and seasonality of local ingredients used in animal
(fish) feeds produced in the three focal countries
and made available within and outside them.
Output 1.2: Viable opportunities and pathways
for women and youths to be more integrated
into the fish feed sectors identified in three focal
countries and made widely available, with a focus
on feeds derived from (novel) local ingredients.
Output 1.3: Strategies and opportunities to
increase environmental sustainability and climate
resilience in the fish feed landscape of the three
focal countries identified and made widely
available, with a focus on feeds derived from
(novel) local ingredients.

Output 1.4: New knowledge on market trends
and the commercial viability of feeds derived from
(novel) local ingredients produced in the three
focal countries and made widely available.
Output 1.5: New knowledge and data on the
nutrient requirements of improved strains of
tilapia and African catfish produced, validated and
made widely available.

Outcome 2: The quality of at least 15 local
ingredients has been improved through various
processing techniques, and the ingredients are
used by stakeholders in the three target countries,
including local millers and farmers, to produce at
least 27 improved cost-efficient feed formulations
to improve aquaculture productivity and resilience.
Output 2.1: New data and knowledge on local
ingredients generated, used in the formulation of
novel fish feeds and made widely available.
Output 2.2: Databases and digital solutions
developed for use by farmers to formulate and
adapt new local feeds on a “real-time” basis.
Output 2.3: Improved knowledge and capacity
of millers, farmers and other stakeholders to use
novel ingredients to create the most affordable,
highest quality fish feeds that take into account
context specific circumstances and needs.

Outcome 3: A total of 5000 farmers directly or
indirectly linked to the project access, test and
use novel fish feeds and feed solutions using the
knowledge and innovations developed by the
project, with support of a range of strategic scaling
partners and other stakeholders.
Output 3.1: Integrated knowledge for enabling the
scaling environment (including exploring barriers
and bottlenecks to scaling) strategies for scaling
up the use of novel feeds and feed management
approaches in the three target countries co-
developed with stakeholders and used to guide the
selection of country scaling strategies.
Output 3.2: Strategic partnerships for scaling the
use of the project’s innovations and knowledge
built and made operational with a range of partners
in the focal countries.
Output 3.3: Strategic capacity development and
public awareness campaigns delivered to widely
disseminate knowledge, innovations and tools
developed by the project.



Section B

Implementation progress

Project expenditures

Funds received (NOK) 80,000,000
Expenditures (NOK) 11,092,911
Balance (NOK) 68,907,089

As of December 2023, the FASA project had
spent NOK 11,092,910 of the NOK 80,000,000
budget approved by the Norwegian Agency
for Development Cooperation (Norad),
leaving a balance of NOK 68,907,089.

The expenditures were as follows:

Personnel costs (NOK 4,460,326)
Travel (NOK 722,217)
Consultants (NOK 1,483,085)

Communications and publications
(NOK 158,976)

Training and workshops (NOK 948,532)
Purchased equipment (NOK 132,620)
Specific project-related costs (NOK 629,603)
Operating costs (NOK 613,048)

Partner 1 — Swedish University of Agricultural
Sciences (SLU) (NOK 117,091)

Partner 2 — West and Central African Council
for Agricultural Research and Development
(CORAF) (NOK 91,091)

Partner 3 — National Agricultural Research
System (NARS) / Natural Resources
Development College (NRDC) (NOK 59,600)

Partner 4 — International Centre of Insect
Physiology and Ecology (ICIPE) (NOK 602,532)

Partner 5 — International Institute of Tropical
Agriculture (IITA) (NOK 145,207)

Indirect operating costs (NOK 711,475)
CGIAR consortium costs (NOK 217,508).

Details are presented in the annual financial report
of the FASA project (Appendix 1).

Project start-up activities

The start-up activities for the FASA project in

2023 included (i) negotiating, preparing and
signing project agreements with key partners, (ii)
recruiting new staff, (i) developing a hiring plan
for the project and (iv) recruiting two PhD students
(one each from Nigeria and Zambia) and 10 MSc
students (Kenya).

Negotiate, prepare and sign project agreements
with key partners

WorldFish continued the conversation with
the project’s partners, including the subgrant
agreement. From January to December 2023,
two subgrant agreements and two contract
agreements were signed with project partners,
including the NRDC on May 29, 2023, the
scaling partner of IITA on August 14, 2023,
the selected consulting firm, NAGI Enterprise,
on January 17,2023, and Includovate on
February 2, 2023. All subagreements and
contracts are listed in Appendix 2.

Recruit new staff

With support from its human resources
department, WorldFish continued to hire experts
in 2023 to fulfill the project’s staffing plan. The
process included hiring scaling experts from

[ITA, interns at WorldFish Headquarters and two
PhD students from Nigeria and Zambia.The

hiring of Nigerian PhD student was completed

in November 2023, while the hiring of the PhD
student from Zambia was completed in early 2024.

In Kenya, the ICIPE has employed Dr. Menaga
Meenakshisundaram as a postdoctoral fellow.
Prof. Meenakshisundaram joined the ICIPE on
November 28, 2023, to take up her new position
and has settled down to kick-start her research
activities in the FASA project.



Develop a hiring plan

WorldFish’s hiring plan for the FASA project has
been updated to include the two PhD students in
Nigeria and Zambia, climate change consultants
from Includovate, gender inclusion consultants
from NAGI Enterprise and interns at WorldFish. The
hiring plan was aligned with the human resources
policies of WorldFish and One CGIAR.

Recruit two PhD students and 10 MSc students

The project leader from WorldFish and the SLU,
with coordination from WorldFish's human
resource department, conducted interviews
with several potential candidates to select a
suitable person to fill the PhD position at the SLU.
Mr. Arnold Irabor was chosen for Nigeria's PhD
student post, and his contract with WorldFish
was signed in November 2023. Meanwhile, the
recruitment process for Zambia's PhD student
was expected to be completed in early 2024.
Documents of the PhD candidate from Nigeria
for admission into the PhD program at the SLU
are currently being examined. Regular meetings
are held with the PhD candidate from Nigeria.

T
I
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Consultants (Service)

In Kenya, the ICIPE has recruited two master’s
students—Ms. Judy Wambui Kaguthi and
Mr. John Mutiso Muia—to undertake the
MSc program in aquaculture and fisheries
management. The hiring process for other
MSc students in Kenya is still ongoing and
was expected to be completed in 2024.

Conduct project start-up workshops

In Kenya, the ICIPE organized a start-up online
meeting on January 18, 2023. Twenty-eight people
attended the meeting, including representatives
from WorldFish, the Kenya Marine and Fisheries
Research Institute (KMFRI), the Kamuthanga Fish
Farm in Machakos, Kenya, Victory Farms Ltd in
Kenya (private sector), national universities (e.g.
University of Eldoret), the Jabali Fish Farm (Jabali
Fisheries Traders), beach management units
from county governments, the Kenya Bureau of
Standards, and selected fish farms.

In Sweden, the SLU collaborated with WorldFish
Headquarters to organize a daylong webinar on
the Swedish launch of the FASA project on March
7,2023. This event had the additional support of
the SLU’s Global Office and Aquaculture Platform,
both of which played vital roles in its organization.

Project Leader

B Zambia ]—

}

Figure 1. WorldFish—FASA project organizational chart.
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https://www.slu.se/en/collaboration/international/slu-global/
https://www.slu.se/en/Collaborative-Centres-and-Projects/slu-aquaculture/

The event featured speakers from the SLU,
WorldFish and Stockholm University, all of whom
possess extensive experience working in the
Global South, and they were invited to share their
insights on the significance of the FASA project.
The webinar, which had a detailed agenda,
attracted 54 participants from diverse regions,
including Asia, Europe and Africa, representing a
wide range of stakeholders, including academia/
universities, nonprofit organizations, and
aquaculture and aquafeed industries, as well as
ministries of animal production.

The webinar facilitated a robust exchange of
knowledge and ideas among participants.
Through presentations, discussions and interactive
sessions, participants gained valuable insights

into the FASA project. One of the most significant
achievements of the workshop was the initiation
of future collaborative projects and partnerships.

Develop a detailed project communications plan,
messaging quide and templates

In June 2023, WorldFish’'s communication team
completed and produced a detailed project
communications strategy (Appendix 3). The
strategy includes activities to achieve FASA’s
communication objectives, target audiences, key
messages and communication tools to achieve
successful communication outcomes. FASA's
communications strategy adheres both to Norad's
guidelines and WorldFish’s branding guidelines.

Cross-cutting/reqular activities

For the project’s first year, FASA’s cross-cutting/
regular activities included (i) procuring and
transferring project materials, (i) annual

project meetings among rotating countries,

(i) monthly internal WorldFish meetings, (iv)
regular project phone calls/online meetings,

(v) monitoring and evaluation check-ins and
data updates on the MEL platform, (vi) an
annual outcome monitoring study and (vii)
developing an annual project donor report.

Procuring and transferring project materials

WorldFish’s procurement team continued to
assist with the acquisition of supplies for FASA's
activities in Penang and Zambia. The team
helped purchase equipment and materials to

upgrade the lab at the NRDC in Zambia and
provided support with purchasing ingredients
and consumables needed to conduct fish
nutrition experiments in Penang and Zambia.
The team also helped ship feed ingredients
from Zambia to WorldFish Headquarters. The
process followed the procurement policies

of both WorldFish and One CGIAR.

Annual project meetings

The second annual project workshop was held in
Nigeria on November 6-9, 2023. The workshop
consisted of a 2-day meeting at the Rockview
Hotel in Abuja on November 7-8 and 2 days of
field visits to a feed mill and fish farm in Abuja

on November 6 and to the Nigerian Institute for
Oceanography and Marine Research (NIOMR) in
Lagos on November 9. The workshop was also
conducted online.

Workshop participants included WorldFish
representatives, FASA partners, consultants and
stakeholders, including CORAF, the ICIPE, the
NRDC, the SLU, Includovate, NAGI Enterprise,
IITA, Aller Aqua Zambia Limited, the Agricultural
Research Council of Nigeria, and the NIOMR.
The Norwegian ambassador to Nigeria officially
opened the workshop on the first day, at the
Rockview Hotel.

The details of the workshop, including the agenda,
presentation, discussions and deliberations, are in
the workshop report (Appendix 4). The workshop
report has been uploaded onto the WorldFish
website and should be cited as the following:

WorldFish. 2024. Development and Scaling of
Sustainable Feeds for Resilient Aquatic Food
Systems in Sub-Saharan Africa (FASA). Annual
workshop report. WorldFish. Workshop Report.

WorldFish meetings

WorldFish conducted monthly internal project
meetings to monitor the project implementation.
One of the outcomes was a request for
adjustments in the implementation plan.


https://www.slu.se/en/ew-calendar/2023/3/swedish-launch-of-the-worldfish-project-sustainable-feeds-for-resilient-aquatic-food-systems-in-sub-saharan-africa/
https://worldfishcenter.org/publication/development-and-scaling-sustainable-feeds-resilient-aquatic-food-systems-sub-saharan-2

Regular project phone calls and online meetings

WorldFish maintains close communication with
FASA partners and potential beneficiaries of the
project. For instance, WorldFish's project leader
meets virtually with the SLU, CORAF, ICIPE and IITA
on a quarterly basis and communicates weekly
with the focal points of the project at those partner
institutions. The project leader also meets in-
person with WorldFish Headquarters and virtually
with WorldFish Zambia on a monthly basis.

MEL check-ins and data updates

FASA's project team, with the assistance of
WorldFish’s monitoring, evaluation and learning
(MEL) specialist, routinely collected data to monitor
the progress of project activities and results, after
which the data was documented in the MEL
database. The database is an important tool for

the project that will be used to monitor, evaluate
and learn from throughout the project’s life cycle.
The goal is to ensure that the project’s outputs

and deliverables outlined in its implementation
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workplan are carried out as planned and that the
expected results are obtained. Deliverable reports,
including the technical report, annual workshop
reports and activities report, have been posted to the
MEL system for tracking. Changes in the timeline of
project activities were also recorded in the system.

Communication activities

In addition to project start-up and outcome 4,
FASA’'s communication activities for 2023 included
(i) developing and updating the project’s webpage
on a regular basis, (ii) fish-for thought events,

such as themed lectures and talks, (i) producing
four blog posts per year, (iv) producing two social
media updates per month, (v) producing two case
studies or success stories per year, (vi) producing
one photo story per year and (vii) publishing and
circulating project newsletters.

Develop and update the project’s webpage

WorldFish’s communication team completed the
development of FASA's website in September 2023.
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https://worldfishcenter.org/project/development-and-scaling-sustainable-feeds-resilient-aquatic-food-systems-sub-saharan-africa

Fish-for thought events Blog posts

The communication team organized a The following four blogs were published on the
Fish4Thought event in conjunction with the FASA project website:

Kenya High Commissioner’s visit to WorldFish. The 1. In the Spotlight: Nurulhuda Ahmad Fatan
event was held on Wednesday, August 2, 2023, at 2. Engaging local partners to develop sustainable
WorldFish Headquarters. In one of the sessions, feeds in Zambia

the FASA team presented an overview and 3. WorldFish engages local partners to produce
introduction about the project. affordable feeds

4. WorldFish's research draws interest at Zambia's
95th Agriculture and Commercial Show

Social media updates

Social media updates were completed each month in 2023, as per the implementation plan. They include
promotional blasts on X (formerly Twitter), Facebook and LinkedIn:

X:

https://twitter.com/WorldFishCenter/status/16326526286171996197s=20
https:.//twitter.com/WorldFishCenter/status/16304918933048115207s=20
https://twitter.com/WorldFishCenter/status/159959195128374886475=20
https://twitter.com/WorldFishCenter/status/16336490442067968017s=20
https://twitter.com/WorldFishCenter/status/165910693341924556875=20
https://twitter.com/WorldFishCenter/status/16569325692612648987s=20
https.//twitter.com/WorldFishCenter/status/16641804646958899207s=20
https://twitter.com/WorldFishCenter/status/169598210604290086675s=20

Facebook:
https:.//www.facebook.com/worldfishcenter/photos/a.111238691762/10160851261906763/
https.//www.facebook.com/worldfishcenter/photos/a.111238691762/10160838397011763/

https:.//www.facebook.com/worldfishcenter/posts/
pfbid0265fperEKVvOMbfo9QMBeBYrHF8RQiIbQ5aAZGvu9AW2PDgphjHDZHFQPDXzgQaCipl

https://www.facebook.com/worldfishcenter/photos/a.111238691762/10160856957431763
https.//www.facebook.com/worldfishcenter/photos/a.111238691762/10161011977751763/

https:.//www.facebook.com/worldfishcenter/posts/
pfbidOFQW9aNTmMC70a4J2TqTUvZijBzmBEXWGoxuaSbokgTgYRRwYeVHXTu2 TPeBtxEWjMI

https.//www.facebook.com/worldfishcenter/posts/
pfbid02hViuTrRTCpYdENmM4SSRa5xvmnmaSvAcTXounim7CNJ5PFIHWoGCd3DFPuy4HhgMgl

https://www.facebook.com/worldfishcenter/posts/
pfbid02cQ97FGV7f1J5xv2DJragx3DbPjjYjuWKFMKptd TH9jQhxXzqtgc6WtW8Jfec3i5dl
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https://worldfishcenter.org/blog/spotlight-nurulhuda-ahmad-fatan
https://worldfishcenter.org/blog/engaging-local-partners-develop-sustainable-feeds-zambia
https://worldfishcenter.org/blog/engaging-local-partners-develop-sustainable-feeds-zambia
https://farmersreviewafrica.com/worldfish-engages-local-partners-to-produce-affordable-feeds/
https://farmersreviewafrica.com/worldfish-engages-local-partners-to-produce-affordable-feeds/
https://worldfishcenter.org/blog/worldfishs-research-draws-interest-zambias-95th-agriculture-and-commercial-show
https://worldfishcenter.org/blog/worldfishs-research-draws-interest-zambias-95th-agriculture-and-commercial-show
https://twitter.com/WorldFishCenter/status/1632652628617199619?s=20
https://twitter.com/WorldFishCenter/status/1630491893304811520?s=20
https://twitter.com/WorldFishCenter/status/1599591951283748864?s=20
https://twitter.com/WorldFishCenter/status/1633649044206796801?s=20
https://twitter.com/WorldFishCenter/status/1659106933419245568?s=20
https://twitter.com/WorldFishCenter/status/1656932569261264898?s=20
https://twitter.com/WorldFishCenter/status/1664180464695889920?s=20
https://twitter.com/WorldFishCenter/status/1695982106042900866?s=20
https://www.facebook.com/worldfishcenter/photos/a.111238691762/10160851261906763/
https://www.facebook.com/worldfishcenter/photos/a.111238691762/10160838397011763/
https://www.facebook.com/worldfishcenter/posts/pfbid0265fperEKVv9mbf9QMBeBYrHF8RQibQ5aAZGvu9AVV2PDgphjHDZHFQPDXzqQaCipl
https://www.facebook.com/worldfishcenter/posts/pfbid0265fperEKVv9mbf9QMBeBYrHF8RQibQ5aAZGvu9AVV2PDgphjHDZHFQPDXzqQaCipl
https://www.facebook.com/worldfishcenter/photos/a.111238691762/10160856957431763
https://www.facebook.com/worldfishcenter/photos/a.111238691762/10161011977751763/
https://www.facebook.com/worldfishcenter/posts/pfbid0FQw9aNTmC7oa4J2TqTUvZijBzmBEXWGoxuaSbokqTqYRRwYeVHxTu2TPeBtxEWjMl
https://www.facebook.com/worldfishcenter/posts/pfbid0FQw9aNTmC7oa4J2TqTUvZijBzmBEXWGoxuaSbokqTqYRRwYeVHxTu2TPeBtxEWjMl
https://www.facebook.com/worldfishcenter/posts/pfbid02hViuTrRTCpYdENm4SSRa5xvmnmaSvAcTXounim7CNJ5PFiHWoGCd3DFPuy4HhqMql
https://www.facebook.com/worldfishcenter/posts/pfbid02hViuTrRTCpYdENm4SSRa5xvmnmaSvAcTXounim7CNJ5PFiHWoGCd3DFPuy4HhqMql
https://www.facebook.com/worldfishcenter/posts/pfbid02cQ97FGv7f1J5xv2DJrqgx3DbPjjYjuWKFMKptdTH9jQhxXzqtgc6WtW8Jfec3i5dl
https://www.facebook.com/worldfishcenter/posts/pfbid02cQ97FGv7f1J5xv2DJrqgx3DbPjjYjuWKFMKptdTH9jQhxXzqtgc6WtW8Jfec3i5dl

LinkedIn:

https://www.linkedin.com/feed/update/urn:li:activity:7038448240475738113
https.//www.linkedin.com/feed/update/urn:li:activity:7036273889282318336
https.//www.linkedin.com/feed/update/urn:li:activity:7005380291032735744
https://www.linkedin.com/feed/update/urn:li:activity:7039444774596087808
https.//www.linkedin.com/feed/update/urn:li:activity:7064902589762437120

https://www.linkedin.com/posts/worldfish_aquaticfoods-foodsystems-foodpolicy-activity713085734149053
2352jbn5?utm_source=share&utm_medium=member_desktop

Newsletters

Project promotions were featured in the following newsletters:

WorldFish newsletters:
https://mailchi.mp/cgiar/international-campaign-2022-earth-overshoot-day-1194767

https://mailchi.mp/cgiar/quarterly-dive-q32022

Annual newsletters:
https://mailchi.mp/cgiar/international-campaign-nourishing-livelihoods-with-aquatic-foods-
11949317e=[UNIQID]

https://twitter.com/WorldFishCenter/status/16910058258699018257s=20

https:.//www.facebook.com/worldfishcenter/posts/
pfbid032jgVRzWGfyy1eV4AF3A4H6kixSQoYMLYFVSBsq77hkGE43htSLFBv2yzjS383krTq

Hot of the Press newsletter:
https://mailchi.mp/cgiar/updated-hot-off-the-press-may-2023-1194919

Project outcomes to May 22,2023, in five districts in six provinces:
Eastern, North-Western, Southern, Luapula,
Northern and Lusaka. All of the collected data was
compiled and analyzed. The report is currently
being prepared and will be completed in 2024.

Outcome 1: The capacity of at least two
stakeholder groups in the three target countries
to integrate best practices toward a more
sustainable feed sector and to improve their
capacity to adopt new knowledge on the
nutrient requirements of multiple improved
strains of tilapia and African catfish.
Output 1.1: New knowledge on the type,
price and seasonality of local ingredients used
in animal (fish) feeds produced in the three
focal countries and made available within and
outside the focal countries.

The objective of the assessment was to map and
collect relevant information on the type, price and
seasonality of local novel fish feed ingredients

in targeted areas of Zambia. Additionally, the
assessment aimed to provide more information
on the availability and general value chain of

local feed ingredients in the country and to
determine how the fish feed value chain affects

the aquaculture industry.
WorldFish . y

Scoping assessment

At WorldFish Zambia, major outputs from this
component included the completion of a scoping
assessment, which was conducted from March 18

Prior to the survey and data collection, a research
document and research protocol that outlines the
objectives, methodology and procedures for the
assessment was developed to serve as a roadmap
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https://www.linkedin.com/feed/update/urn:li:activity:7038448240475738113
https://www.linkedin.com/feed/update/urn:li:activity:7036273889282318336
https://www.linkedin.com/feed/update/urn:li:activity:7005380291032735744
https://www.linkedin.com/feed/update/urn:li:activity:7039444774596087808
https://www.linkedin.com/feed/update/urn:li:activity:7064902589762437120
https://www.linkedin.com/posts/worldfish_aquaticfoods-foodsystems-foodpolicy-activity7130857341490532352jbn5?utm_source=share&utm_medium=member_desktop
https://www.linkedin.com/posts/worldfish_aquaticfoods-foodsystems-foodpolicy-activity7130857341490532352jbn5?utm_source=share&utm_medium=member_desktop
https://mailchi.mp/cgiar/international-campaign-2022-earth-overshoot-day-1194767
https://mailchi.mp/cgiar/quarterly-dive-q32022
https://mailchi.mp/cgiar/international-campaign-nourishing-livelihoods-with-aquatic-foods-1194931?e=%5bUNIQID%5d
https://mailchi.mp/cgiar/international-campaign-nourishing-livelihoods-with-aquatic-foods-1194931?e=%5bUNIQID%5d
https://twitter.com/WorldFishCenter/status/1691005825869901825?s=20
https://www.facebook.com/worldfishcenter/posts/pfbid032jgVRzWGfyy1eV4F3A4H6ktxSQoYMLyFVSBsq77hkGE43htSLFBv2yzjS383krTq
https://www.facebook.com/worldfishcenter/posts/pfbid032jgVRzWGfyy1eV4F3A4H6ktxSQoYMLyFVSBsq77hkGE43htSLFBv2yzjS383krTq
https://mailchi.mp/cgiar/updated-hot-off-the-press-may-2023-1194919

for the study design. The project leader approved
the research protocol, and the document has
since aided in obtaining ethical approval from
participants for collecting data and samples of
novel feed ingredients.

The assessment identified and collected 11 novel
feed ingredients from various parts of Zambia
(Table 1): siavonga kapenta (Limnothrissa miodon),
crayfish (Cherax Quadricarinatus), kakeya (assorted
small fish), vinkubala caterpillar, tukanja caterpillar,
chisense (Potamothrissa acutirostris), sunflower
cake meal (Helianthus annuus), velvet bean meal
(Mucuna pruriens), velvet bean seed (Mucuna
Pruriens), tea waste (Camellia sinensis) and chikanda
(Disa robusta).

These samples were shipped to WorldFish's

Feed and Nutrition Laboratory in Malaysia for the
digestibility study and to the Swedish University of
Agricultural Sciences for biochemical analyses.

ICIPE

Scoping assessment

In Kenya, the ICIPE conducted a desktop literature
review. The review was able to uncover only two
important studies on fish feed ingredients that
are well documented: Munguti et al. (2006) and
Munguti et al. (2012). The first study reported on
potential feedstuffs for Nile tilapia (Oreochromis
niloticus) production in Kenya and revealed the
proximate composition of four more of animal
origin: freshwater shrimp meal, broiler hydrolyzed

feathermeal, indigenous chicken hydrolyzed
feathermeal, and omena (Rastrineobola argenteaq). It
also found 13 different plant parts and by-products
(Arrow root leaves, banana peels, banana stem,
banana leaves, boiled tea leaves residue, cassava
leaves, Leucaena leaves, papaya peel, papaya
leaves, pyrethrum whole, sweet potato leaves,
water fern and water hyacinth) and four seed
meals (cottonseed cake, mango seed embryo,
papaya seed meal and sunflower seed cake).

The findings showed that animal-derived feed
has a higher protein content than plant by-
products. Nonetheless, the costs of these animal-
derived feed components are often significant,
making them difficult to be cost-effective for
semi-intensive tilapia production systems. Leaves
such as tea residue (Camellia sinensis), sweet
potato (Ipomoea batatus), cassava (Manihot
esculenta), papaya (Papaya carica) and hydrolyzed
feathermeal have significant potential as feedstuffs
for tilapia grown in semi-intensive pond culture,
which is heavily reliant on protein and crude
fiber. Before large-scale application, however,
further research is needed to assess the amino
acid composition, digestibility and antinutritional
aspects of these feedstuffs, as well as potential
competition from other uses, especially human.

The second study discovered that feed ingredients
of animal origin contain much more crude protein
than those of plant origin. Freshwater prawn
(Caridina nilotica) had the highest crude protein

Siavonga March 19,2023 Animal Siavonga kapenta Limnothrissa Miodon
Monze March 21,2023 Animal Red crayfish Cherax Quadricarinatus
Zambezi March 28,2023 Animal Kakeya fish

Zambezi March 28, 2023 Animal Mumbwedidi Gonimbrasia Zambesina
Kasama April 19,2023 Animal fishimu Gonimbrasia Belina
Chienge April 24,2023 Animal Chisense Potamothrissa Acutirostris
Zambezi March 28,2023 Plant Sunflower cake meal | Helianthus Annuus
Mbala April 13,2023 Plant Velvet bean meal Mucuna Pruriens

Mbala April 13,2023 Plant Velvet bean seed Mucuna Pruriens
Kawambwa April 22,2023 Plant Tea waste (red dust) Camellia Sinensis

Mansa April 27,2023 Plant Chikanda powder Disa Robusta N.E.Br.

Table 1. List of feed ingredients in the scoping assessment for Zambia.


https://pfaf.org/user/Plant.aspx?LatinName=Camellia+sinensis+assamica

content (635 g/kg of dry matter base). Freshwater
prawn, blood meal, meat, and bone meal were
the most promising sources of animal-based
protein based on feed ingredient availability,
potential competition with other human uses,
crude protein and crude fiber content, and the
feasibility of removing antinutritional factors.
Cotton (Gossypium spp.) and sunflower (Helianthus
annuus) seed cakes were the best sources of
processed plant protein. Gallant soldier (Gali-songa
parviflora) leaves, sweet potato (lpomoea batatus),
cassava (Manihot esculenta) and papaya (Papaya
carica) leaves were identified as plant-based

feeds that held high potential for small-scale fish
aquaculture, whether processed or raw.

In preparation for the scoping assessment,
the project made field visits to fish farms (with
cage, pond and recirculation aquaculture
systems) and fish feed manufacturers in
Central and Western Kenya to identify
potential areas for project implementation.

Based on the in-person stakeholder survey, a
harmonized protocol for a countrywide baseline
survey has been developed in accordance

with the criteria of the survey questionnaires

used in Zambia and Nigeria. The protocol has
been approved and was used as guide in the
assessment. A nationwide survey was conducted
in March 2024 to collect data in eight Kenyan
counties representing the western and coastal
regions. The ICIPE team intended to interview at
least 750 people, and the survey was supervised by
the ICIPE's Social Sciences and Impact Assessment
Unit in collaboration with the postdoctoral fellow.

CORAF

Scoping assessment

In Nigeria, CORAF has completed the scoping
assessment on new knowledge of the type, price
and seasonality of local ingredients used in animal
(fish) feeds produced in the country. The report
was expected to be completed in early 2024.

Prior to the assessment, a research protocol,
approved by the project leader, was developed,
and the Health Research Ethics Committee of
College of Medicine at the University of Lagos
provided ethical approval for the baseline surveys.

In the assessment, 920 responses were gathered
from 46 locations, averaging 20 respondents
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per location. At least five respondents from each
location were interviewed in 22 states in Nigeria
and the Federal Capital Territory. Various major
ingredients were assessed across the country’s
zones, including groundnut cake in North Central,
soybean in North East, maize in North West,
cassava and rice bran in South East, cassava in
South, and cassava and maize in South West.

A total of 16 different local ingredients were
identified, and 10 kg of each ingredient were
collected across the country. The ingredients
were dried, milled and packaged and then will
be sent to Malaysia and Sweden for analyses. The
ingredients collected are as follows:

1. African locust bean polishing (waste)
2. Baobab meal

3. Cowpea (white)

4. Cowpea (brown)

5. Bambara nut bran

6. Local brewer waste

7. Shea nut cake

8. Clupeidea fish (Pellonula leonensis)

9. Clupeidea fish (Sierrathrissa leonensis)
10. Black soldier fly larvae

11. Chaya leaves

12. Plantain peels

13. Yam peels

14. Roselle seed meal

15. Tiger nut waste

16. Ground nut oil.

Output 1.2: Viable opportunities and pathways
for women and youths integrated into the fish
feed sectors in the three focal countries and made
widely available, with a focus on feeds derived
from (novel) local ingredients.

Includovate

Includovate was selected as a consulting firm
to carry out the gender and social assessment
in output 1.2. The consultant will develop and
conduct mixed methods gender and social



assessments in Nigeria, Zambia and Kenya,
applying a context-sensitive approach and
developing sex disaggregated data.

Gender equality and social inclusion
assessment

The primary purpose of the assessment is to
lead the work on gender equality and social
inclusion (GESI) in the FASA project. There are
two specific objectives: (1) conduct gender and
social assessments to develop sustainable feeds
and (2) investigate opportunities to increase
GESI within the evolving feed ecosystem. The
research questions were designed to reveal

the gendered and socially diverse needs, risks
and opportunities associated with novel feed
ingredients. To comprehend GESI, the project
used the ADS 205 framework, which focused
on laws, policies, cultural beliefs, gender roles,
resource access and decision-making. The
assessment used a mixed research approach and
included 28 key informant interviews and 420
survey responses from the three focal countries.

These assessments will enable WorldFish to
identify risks and ensure that women, youths

and other marginalized groups are prioritized
throughout implementation and that they have
the same access to project opportunities as non-
marginalized groups. The assessments identified
the extent to which laws, policies, regulations and
institutional practices contain explicit or implicit
gender biases. Explicit biases include explicit
provisions that treat males and females differently,
and laws and regulations that criminalize and/

or restrict individuals based on their gender
identity or expression. Implicit biases include the
impacts of laws, policies, requlations and practices
on men and women because of different social
arrangements and economic behavior. The
assessment examined locally accepted quality of
life goals and aspirations, perceptions of gender
identity and expression, and ideas that impact
participation in project activities.

The assessment examined the gendered
division of labor between men and women
across paid and unpaid work (caregiving and
household tasks) and community service to
identify potential constraints to participation in
development projects. They also mapped the
productive assets and resources (land, housing,
equipment, income, social benefits, public
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services and technology) and differences in
access to information. The assessment examined
the ability of men and women to decide,
influence and exercise control over productive
and financial resources, and their decision-
making capacity in agricultural cooperatives.

The Klls in the assessment found that the
respondents had little knowledge of the formal
laws, policies and regulations governing fisheries
in each of the three focal countries. The household
survey did not ask about policies and laws, but

it did ask questions about institutions working

in local communities to remove gender and
youth barriers. The findings show that there

may not be many such organizations in their
communities, or respondents do not know
about those that do exist, especially when it
comes to removing barriers that women face in
their communities. Kenya stands out with the
highest level of awareness, followed by Zambia
and Nigeria. In all three countries, however, far
more respondents either did not know or did
not believe that such organizations exist.

In conclusion, FASA's GESI assessment sheds
light on intricate gender dynamics within rural
fishing communities of Nigeria, Zambia and
Kenya. The research highlights profound cultural
norms and beliefs that perpetuate gender
inequalities, especially concerning women'’s access
to technology and opportunities in the fishing
industry. Although theoretical acceptance of
shared responsibilities exists, these beliefs often
do not translate into practical applications within
households because of the fear of community
disapproval, particularly among men. The study
illuminates various aspects of gender roles,
decision-making patterns, and access to resources
and information. It reveals a strong preference
for shared decision-making, emphasizing
collaboration in household and community
matters. However, significant gender disparities
persist, especially in Nigeria, necessitating
targeted interventions. The research underscores
the importance of empowering women
economically, engaging youths and enhancing
communication skills to bridge these gaps.

Gender and inclusive development action plan
Fish feeds are critical for aquaculture. Returns are
limited, though, because of high production costs
for small-scale aquaculturists. To address this, it is



important to explore alternative affordable and
nutritious fish feeds. However, introducing new
ingredients could inadvertently impact other
aspects of small-scale aquaculture, especially for
women, altering their control over assets.

To this end, FASA's gender and inclusive
development action plan (GIDAP) aims

to integrate gender and social inclusivity

into all project aspects, ensuring no harm

comes to women or excluded groups. The

GIDAP is structured based on the eight GESI
recommendations, which align with the scope and
duration of the project. This plan delineates the
integration of gender and inclusive development
considerations into all pertinent FASA technical
products and services, encompassing aspects

of design, implementation, and monitoring and
evaluation. Derived from the findings of the GESI
analysis, the GIDAP incorporates essential insights
and defines a series of priority interventions aimed
at overcoming significant challenges related to
GESI within fish feed and fisheries management
across Nigeria, Zambia and Kenya.

These insights fuel the following eight consolidated

GESI recommendations that shape the GIDAP:

1. Propose amendments in policies, laws and
regulations to explicitly address gender
disparities, ensuring equal opportunities and
rights for all participants in the fisheries sector.

2. Improve the quality of what women feed
their fish by engaging with women's
groups to raise awareness about the
importance of diversifying feed ingredients
and by providing them with the necessary
skills to improve their fish feeds.

3. Encourage equal access to resources for
women and marginalized communities,
including economic assets, vital
services, financial support, education,
information, technology, capacity
building and market opportunities.

4. Increase the visibility of women and other
disadvantaged groups through participation
and decision-making.

5. Strengthen extension services to provide
tailored support to women and youths in
overcoming barriers to fish feed innovation.
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6. Introduce time-saving technologies
and mechanization for producing fish
feeds, and work with men to promote
positive masculinity and unpaid
domestic workload contribution.

7. Help male-run businesses and
financial inclusion businesses reach
more women and youths.

8. Implement a monitoring and evaluation
system to assess the progress and effectiveness
of the action plan.

These recommendations align with Norad's
thematic priorities, connecting with ADS
205 domains and emphasizing inclusivity,
empowerment and equal opportunities for
women and youths.

The interventions will be carried outin
collaboration with stakeholders through
socialization and understanding initiatives,
capacity building programs and targeted
external communication efforts aimed at key
stakeholders in Nigeria, Zambia and Kenya.

This inclusive approach will involve engaging
various local entities, such as cooperatives and
feed millers, women'’s and youth groups, and
local nongovernmental organizations (NGOs)
representing disadvantaged and underrepresented
communities. Fostering partnerships with these
diverse stakeholders will effectively tailor the
interventions to address the unique challenges
different groups face within the fisheries sector.

Two reports from the project have been published.
They should be cited as follows:

Ganguly S, Drucza K, Njiriri W and Yossa R. 2023.
Gender equality and social inclusion (GESI)
assessment: Zambia, Nigeria and Kenya. Penang,
Malaysia: WorldFish. Program Report: 2023-60.

Ganguly S, Drucza K, Njiriri W and Yossa R. 2023.
Development and Scaling of Sustainable Feeds
for Resilient Aquatic Food Systems in Sub-Saharan
Africa: Gender and Inclusive Development Action
Plan (GIDAP) outcome report. Penang, Malaysia:
WorldFish. Program Report: 2023-61.

The publication of the journal papers is currently
ongoing, with completion expected in 2024.



Output 1.3: Strategies and opportunities to
increase environmental sustainability and climate
resilience in the fish feed landscape in the three
focal countries identified and made widely
available, with a focus on feeds derived from
(novel) local ingredients.

NAGI Enterprise

NAGI Enterprise was selected as the consulting
firm to carry out the activities under output
1.3. FASA promotes environmentally friendly
and cost-effective technologies and practices,
with an emphasis on sustainable fish feed
production, to help minimize the impacts of
climate changes and lower feed costs for fish
farmers. As a result, climate and environmental
analysis, as well as life cycle assessment (LCA),
are crucial parts of project implementation,
and NAGI will apply these approaches.

The specific goals of the climate and
environmental analysis and LCA component
of the project are as follows:

an assessment of climate and environment on
fish feed

an examination of data weaknesses for the
LCA, among other outcomes

the development of an outcomes report
with risk analysis and an environmental
management plan for the LCA.

Component 1: Climate and environmental
analysis

The following activities were implemented in
Year 1 of the project regarding the climate and
environmental analysis component in Kenya,
Nigeria and Zambia:

Develop an annotated report outline for the
climate and environmental analysis.

Review relevant literature on climate and
environment in the production and use of
novel fish feeds.

Work with fish farmers, local and commercial

fish feed producers, fish feed transporters and
distributors, and other stakeholders in Kenya,

Nigeria and Zambia to collect qualitative data
through Kils.
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Collect climate data from secondary sources
and perceptions on climate using a household
survey questionnaire uploaded onto the
KoboCollect app.

Collect data analysis and datasets in Kenya,
Nigeria and Zambia, and store them in Excel.

Develop a draft climate and environmental
analysis report.

Develop a final and publishable climate and
environmental analysis report

Component 2: Life cycle assessment

The following activities were implemented in Year
1 of the project implementation for the LCA in
Kenya, Nigeria and Zambia:

Develop an annotated report outline for the LCA.
Review relevant literature on fish feed for the LCA.

Work with fish farmers, local and
commercial fish feed producers, fish feed
transporters and distributors, and other
stakeholders in Kenya, Nigeria and Zambia
to collect qualitative data through Kils.

Collect LCA data using household
survey questionnaires uploaded
onto the KoboCollect app.

Put data analysis and datasets into
Excel format for all three countries.

Develop a draft LCA report.
Develop a final and publishable LCA report.

Component 3: Outcome report

In addition to the LCA report, one of FASA's
climate components was to develop an outcome
report to provide a snapshot of the climate

and environmental analysis. It synthesizes the
risks and opportunities from fish feed analyses
carried out in Kenya, Nigeria and Zambia. The
report has been completed and submitted

to WorldFish for review and approval.

Two reports published under this output and
should be cited as follows:

Mubaya C, Ndebele-Murisa MR, Kapute K,
Samundengo A and Yossa R. 2023. Development
and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa: Climate
change and environmental analysis. Penang,
Malaysia: WorldFish. Technical Report: 2023-34.



Ndebele-Murisa MR, Mubaya C, Kapute K,
Samundengo A and Yossa R. 2023. Development
and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa: Life
cycle assessment. Penang, Malaysia: WorldFish.
Program Report: 2023-40.

Output 1.4: New knowledge on market trends
and the commercial viability of feeds derived
from (novel) local ingredients produced in the
three focal countries and made widely available

In August 2023, WorldFish and IITA signed an
agreement that designated IITA as a new partner
that will conduct scaling activities in the project.
The Market Intelligence and Scaling Team (MIST)
will manage and carry out the activities. MIST
aims to provide crucial market intelligence and
develop strategies to scale locally sourced fish feed
and to use solutions developed by the project to
achieve sustainable and inclusive use at scale. MIST
is a new addition to the project and has spent its
initial efforts on subcontracting, recruitment and
planning the work.

Output 1.5: New knowledge and data on the
nutrient requirements for improved strains of
tilapia and African catfish produced, validated and
made widely available.

WorldFish

Renovate the wet lab at the NRDC

In Zambia, the NRDC's fish laboratory in Lusaka
was successfully upgraded in July 2023. This
involved renovating the facility from using a flow-
through system to a recirculating aquaculture
system (RAS). This would ensure that the team
has a facility to conduct experiments on the
nutrient requirements for fish. To do so, vital
components had to be purchased and installed.
The components of the RAS setup included

a mechanical filter, biological filter, sand filter,
sump, aeration units, aquarium tanks, reservoir
tanks, water pumps, UV lights and heaters.

Work done outside the lab included securing

the area and installing air blowers to ensure

an adequate supply of oxygen to both the fish
tanks and biological filters, as well as installing

an electrical switchboard to control the water
heaters, air blowers and water pumps. The facility
has been used to carry out the first nutrient
requirement experiment for the improved tilapia.
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Investigate the nutrient requirements for
improved strains of tilapia

The initial nutrient requirement experiment

took place in the lab’s new RAS. The aim was to
determine the lysine requirement for the SUZ and
Genetic Improvement Program (GIP) strains of
three-spotted tilapia (O. andersonii). Six diets were
formulated, comprising a control diet and five
experimental diets that included varying levels of
lysine. Preliminary findings indicated that different
lysine replacement levels at 0%, 0.2%, 0.4%, 0.6%
and 1.2% in the diets of these strains did not affect
growth parameters, except for 0.3%. Samples are
currently undergoing analysis in the laboratory.

ICIPE

Design a research protocol and secure animal
ethical approval

In Kenya, the ICIPE has developed eight research
protocols to compare the requirements for

amino acids (lysine and methionine), minerals
(selenium) and vitamins (E and Q) of local and
improved strains of Nile tilapia (KMFRI-Sagana
strain (F-8)) and African catfish (KMFRI-Sagana
strain (F-4)), particularly fingerlings. The project
has obtained animal ethics approval from the
Institutional Animal Care and Use Committee
(IACUQ) of the Kenya Agricultural and Livestock
Research Organization (KALRO)-Veterinary Science
Research Institute (VSRI) in Muguga North, in
compliance with all applicable regulations and
guidelines, under the reference code KALRO-VSRI/
IACUC028/16032022.

All of the research topics that the MSc, PhD

and postdoctoral fellows were to undertake
will be reviewed and approved individually by
the National Council for Science Technology
and Innovation (NACOSTI) in Kenya and the
students’ respective universities. This approval
will provide additional permission for them

to collect samples from the field, process

them, and identify and conduct experimental
research in the lab. Four tilapia and three catfish
experiments in Kenya have not yet started.
Installing a RAS at the ICIPE campus and some
KMFRI centers are ongoing. Upon completion,
FASA will recruit at least five or six MSc students
to do research on catfish and tilapia in 2024.



CORAF

Design research protocol

A research protocol for the tilapia and catfish
experiments has been designed, and WorldFish
has approved it.

Conduct catfish and tilapia experiments

In Nigeria, CORAF has started the two experiments
on the methionine and lysine requirements for
the improved strain of tilapia and African catfish.
The hybrid strains of O. niloticus crossed with

O. mossambicus were compared with the
known level for the O. niloticus strain and that

of the hybrid Heterobranchus bidorsalis cross
with C. gariepinus (Heteroclarias) and local
strains of C. gariepinus. The two experiments
were conducted simultaneously at the fish
nutrition laboratory of the NIOMR on Victoria
Island in Lagos, using a completely randomized
factorial 2 x 6 experimental design.

Outcome 2: The quality of at least 15 local
ingredients has been improved through various
processing techniques, and the ingredients are
used by stakeholders in the three target countries,
including local millers and farmers, to produce
nine novel, cost-efficient feed formulations to
improve aquaculture productivity and resilience.

Output 2.1: New data and knowledge on local
ingredients generated and used to formulate
novel fish feeds and made widely available.

WorldFish

Conduct a digestibility experiment of ingredient
samples collected for output 1.1

In Malaysia, the digestibility experiment, originally
planned for 2023, was postponed to 2024 because
of a delay in receiving the ingredients from the
country partners and a technical problem with
the experiment facility. Before conducting the
experiment, WorldFish developed a research
protocol detailing specific procedures to ensure
adherence to scientific standards and ethical
guidelines throughout the research process.

It outlines the methodology for conducting in
vivo digestibility experiments to evaluate the
growth performance, tissue histology and overall
digestibility of these ingredients in fish diets.
Additionally, the protocol includes provisions for
sample collection, analysis techniques, statistical
methodologies and ethical considerations to
ensure rigorous and reliable data collection.

On January 12, 2023, WorldFish's project

team attended training on research in animal
and human ethics to enhance the team's
understanding of ethical considerations and
regulations for the care and use of animals for
scientific purposes. Following the training, a
digestibility experiment protocol was submitted
and approved by the Animal and Human Ethics
Protocol committee under the approval code
USM/IACUC/2023/ (144)(1298).

The proximate analysis of the ingredients, feed,
feces and fish is an important component in
the digestibility experiment. The analysis was
done to determine the nutrient composition of
samples, including crude protein, crude lipid,
ash, dry matter, energy and fiber. As such, to
assess the nutrient composition, the samples
will be analyzed in the fish feed and nutrition
laboratory at WorldFish Headquarters, as it

was built to serve WorldFish scientists and
partners in Penang and across Asia, Africa

and the Pacific for biochemical analyses.

WorldFish has received 11 ingredients from Zambia
(Table 2). All of them were grinded into powder.



Siavonga kapenta/Limnothrissa miodan Animal
Crayfish/Cherax quandricarinatus Animal
Kakeya (assorted small fish) Animal
Caterpillar tukanja/Gonimbrasia zambesina Animal
Caterpillar vinkubala/Gonimbrasia belina Animal
Chisense/Potamothrissa acutirostris Animal
Sunflower cake meal/Helianthus annuus Plant
Velvet bean meal/Mucuna pruriens Plant
Velvet bean seed/Mucuna pruriens Plant
Tea waste/Camellia sinensis Plant
Chikanda powder/Saccharomyces cerevisiae Plant

Table 2. Ingredients received from Zambia for the tilapia digestibility experiment.

22




All of the ingredients from Zambia were analyzed
for proximate analysis in WorldFish's fish feed and
nutrition laboratory. Table 3 shows the results of
the analysis of some of the ingredients and feed
to be used in the digestibility experiment. Data
obtained from the analysis was compiled into

a database. The ingredients were then used to
manufacture the diet for the tilapia digestibility
experiment. Six experimental diets were produced,
incorporating five of the 11 ingredients: caterpillar
vinkubala, caterpillar tukanja, siavonga kapenta,
kakeya and chisense.

Vinkubala 86.5 8.7 62.5 10.5 7.83 19,700
Tukanja 89.6 11.9 544 10.8 13.8 22,800
Siavonga kapenta 89.8 344 483 0.14 7.90 13,400
Kakeya 86.5 13.7 553 1.28 234 21,900
Chisense 88.3 21.8 58.1 0.05 89 18,400
Crayfish 88.7 255 458 11.0 462 14,700
Chikanda 86.0 104 2.28 8.63 0.22 15,520
Sunflower cake meal | 84.9 14.6 203 293 143 20,670
Tea waste 87.6 23.2 15.7 16.3 1.52 16,700
Velvet bean meal 88.0 13.8 229 5.08 469 17,790
Velvet bean seed 90.1 13.1 246 6.21 404 17,600

Table 3. Proximate analysis of raw ingredients collected from Zambia.

Diet A (Reference) 90.3 7.04 435 1.54 411 18,500
Diet B (Caterpillar vinkubala) | 91.50 7,30 36.8 440 402 18,820
Diet C (Caterpillar tukanja) 932 6.48 476 3.93 6.10 19,850
Diet D (Siavonga kapenta) 926 15.7 448 0.39 499 19,010
Diet E (Kakeya) 90.8 9.88 47.2 1.16 8.83 21,270
Diet F (Chisense) 92.1 113 494 1.12 5.05 20,080

Table 4. Proximate analysis of feed produced for the digestibility experiment

WorldFish began importing ingredients from
Nigeria and established communication with
Malaysia’s government importation authorities.
There were some issues with the procedure, and
the discussion to rectify the issue is still underway.
The ingredients from Nigeria were expected to be
received in 2024.

The following is the list of 16 ingredients selected
from the scoping assessment:

1. African locust bean (Parkia biglobosa)

2. African baobab leaf meal (Adansonia digitata)
3. White cowpea (Vigna unguiculata)

4. Brown cowpea (Vigna unguiculata)

5. Bambara nut (Vigna subtarranea)

6. Brewery (Sorghum bicolor) waste



7. Roselle seed meal (after extracting oil) (Hibiscus
sabdariffa)

8. Tiger nut (Cyperus esculentus) waste

9. White yam (Dioscoria rotundata)

10. Shea nut (Vitellaria paradoxa) seed cake

11. Clupeidea fish (Pellonula leonensis)

12. Clupeidea fish (Sierrathrissa leonensis)

13. Mudskipper (Periophhthalmus argentilineatus)
14. Black soldier fly (Hermetia illucens) larvae

15. Chaya (Cnidoscolus aconitifolius) leaves

16. Plantain (Musa sapientum).

Swedish University of Agricultural Sciences
(SLU)

Conduct a biochemistry analysis of ingredient
samples collected for output 1.1

In Sweden, the SLU obtained a permit from

the Swedish Board of Agriculture to import

11 feed ingredients from Zambia: siavonga
kapenta (Limnothrissa miodon), crayfish (Cherax
Quadricarinatus), kakeya (assorted small fish),
vinkubala caterpillar, tukanja caterpillar, chisense
(Potamothrissa acutirostris), sunflower cake meal
(Helianthus annuus), velvet bean meal (Mucuna
pruriens), velvet bean seed (Mucuna Pruriens),
tea waste (Camellia sinensis) and chikanda (Disa
robusta). The ingredients were being analyzed for
their proximate composition.

Implementation constraints

WorldFish

In Malaysia, WorldFish faced challenges when
acquiring import permits for feed ingredients
shipped from project countries to Malaysia
because of the complex application procedures,
strict regulatory requirements and uncertainty in
the approval process for the permits. All of this has
delayed the import process. However, WorldFish
has been addressing these difficulties through an
ongoing coordination with regulatory authorities
and government agencies to streamline the
processes in Malaysia.

ICIPE
No major challenges were observed.
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CORAF

CORAF's bank experienced challenges with
receiving international fund transfers, so WorldFish
had to send the funds multiple times before

they could receive them. This situation delayed
the implementation of the scoping work on the
ground by a few weeks.

SLU
No major challenges were observed.

IITA

Initial administration of contracting and
finance took some time, but in the end it
went smoothly. Still, technical staffing was
challenging, as scaling and market intelligence
expertise on sustainable local fish feed is quite
limited. To address the staffing gaps, MIST
started working with aquaculture ecosystem
partners in Kenya, Nigeria and Zambia.

Includovate

The approved budget for the gender and social
inclusion aspect of the study proved slightly
insufficient to cover the comprehensive scope
of the research across all targeted provinces in
the three countries involved in the project. This
prompted Includovate to adjust the project’s
timeline and sampling strategy to align with the
budget. To mitigate these challenges, however,
the ICIPE provided additional financial support to
collect data in Kenya, which allowed for a slightly
expanded sample size in that region.

NAGI Enterprise

NAGI has listed constraints related to collecting
and analyzing the climate change and
environmental data and to the LCA data.

Although the research team worked diligently

to collect the data for Year 1 of the project, and
largely achieved the desired outcomes, there were
some limitations to the work. Researchers had to
travel long distances because the farmers were
sparsely populated in some of the areas in Zambia,
which made it difficult to meet daily targets. In
addition, the district fisheries offices did not have
an updated list of registered farmers, so identifying
the farmers was cumbersome as was the absence
of farm owners to provide accurate information

in the field in several cases. In Nigeria, the major
challenges encountered while collecting data
were the inaccessibility of some communities



because of poor road networks, a limited number
of respondents in some communities due to
other engagements during the field visits, and an
unwillingness to be interviewed because of lack of
confidence in government interventions. Despite
these challenges, however, the team managed to

collect representative samples, suggesting that the
collected data was not compromised in the end.

It is important to note that data for the LCA and
climate change assessments were collected
simultaneously in all three countries.

Primary data

Quantitative data was
missing for the LCA,
including energy and
water use, purchased and
processed raw materials,
waste, transportation and
so forth.

This limits the
comprehensive
performance of the
LCA, particularly with
calculating emission
intensities.

Farmers were generally limited in their
knowledge of ingredients and nutritional
quantities and therefore the quantities therein.
Equally, commercial feed manufacturers were
cagey about releasing company records and
especially quantitative data.

Qualitative data was
missing for the LCA,
including energy and
water use, purchase and
processed raw materials,
waste, transportation and
so forth.

The scope of current
study did not cover the
whole country, such as
an in-depth study of feed
value chain actors.

There was limited time and budget to map
stakeholders of the feed industry in each
study country. This gap has to be filled for the
comprehensive LCA.

Secondary data

Standardized quantitative
data for the LCA,
including climate, energy,
water use, purchased and
processed raw materials,
waste, transportation and
so forth, was obtained
from secondary sources
such as literature, LCA
tools and databases.

Daily climate records and
therefore future climate
scenarios and climate
impact modeling were
not obtained during this
study.

Daily observational records are expensive

to purchase from national meteorological
agencies, and open data (e.g. monthly
temperature averages) is limited, often less than
20 years. As such, it cannot be used to ascertain
historical trends and as a baseline for future
projections.

Continuous records of
natural capita, including
land use and land cover
changes, agricultural and
aquaculture production
were not collected.

These records (e.g. vegetation or crop cover
measured as Normalized Difference Vegetation
Index (NDVI) or through ground measurements
or estimates) are expensive and time consuming
to obtain but should be considered for a full
inventory of changes in the natural asset base
and for the LCA and archiving.

Data from the LCA

tools and databases for
established emission
impacts of materials, such
as fuel consumption, was
scant and hardly collated
during this study.

Most accessible (and free) LCA tools require
copious amounts of primary data to work on
emission intensities. Additionally, formulations
to calculate emissions require specific
measurements of primary data, and those that
are standardized (e.g. energy use) may not be
applicable to a context such as Africa, where
the type of energy and units may differ. Using
standardized metrics may render the LCA not a

rigorous as it needs to be.

Table 5. Challenges during the implementation of the LCA in Year 1.
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Innovative approaches and achievements

WorldFish
Not applicable.

ICIPE

In Kenya, an innovative technology has been
completed to defat dried full-fatted black soldier fly
larvae meal into pressed protein cake and oil as novel
ingredients in fish feed. Advanced tools have been
developed for a complete nutrient profile of full-fatted
and defatted black soldier fly larvae meal, and the
results have been generated. Advanced techniques
to extract antimicrobial peptides from black soldier fly
larvae and validate their efficacy against commonly
known pathogens of fish have been developed.

CORAF
Not applicable.

SLU
Not applicable.

IITA

The scaling approach that the project used is Scaling
Readiness, which is a new emerging paradigm

on scaling science-based innovative solutions in
low- and middle-income countries. It has achieved
significant success in early use by CGIAR science-
based innovation systems. Specifically, it is one of the
rare scientific measurement systems specializing in
the impact at scale potential of innovative solutions
in low- and middle-income countries

Sartas M, Schut M, Proietti C, Thiele G and Leeuwis
C. 2020. Scaling Readiness: Science and practice
of an approach to enhance impact of research for
development. Agricultural Systems 183:102874.
doi: 10.1016/j.agsy.2020.102874

It has been used to document and analyze more
than 700 innovative solutions across the Global
South, including but not limited to the following:
the CGIAR Results Dashboard of the CGIAR Global
Innovation Management System, the CGIAR RTB
Global Program and CGIAR Best 50 innovations in
its 50 years of work.

Scaling Readiness has been accessed broadly, and
more than 50 trainers have been trained on it.

Includovate
Not applicable.
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NAGI
Not applicable.

Priorities for the coming year

WorldFish

In Malaysia, the priority for the coming year

is to conduct three digestibility experiments
consecutively, each using five ingredients from all
of the ingredients collected from country partners
as per the implementation plan for 2024. At least
one ingredient database and three manuscripts
will be submitted and published by the second
quarter of Year 3. Three research manuscripts

on the digestibility experiments from WorldFish
Headquarters, along with other research papers
from each of the project countries, will be prepared
and submitted by the second quarter of Year 3,
acknowledging Norad'’s support. A database will be
developed based on the data obtained from the
ingredients, feeds, and fish performance analysis.

In Zambia, the priority for 2024 is to conduct an
experiment on nutrient requirements to determine
the optimal levels of methionine, vitamin C,
calcium and phosphorus necessary for the growth
of improved strains of tilapia.

ICIPE
In Kenya, the priority for the upcoming year will
include the following:

Complete the countrywide scoping
studies on the type, price and
seasonality of local fish ingredients.

Collect gender selected ingredients for
shipment to WorldFish Headquarters and the
SLU for further processing.

Recruit MSc students to investigate the
nutrient requirements of the improved
Nile tilapia (O. niloticus) and African
catfish strains in Kenya under different
aquaculture production systems.

Apply for permits from NACOSTI in Kenya
and from the respective universities
where the students are enrolled to obtain
permission for them to undertake their
respective research experiments both

in the field and in the laboratory.

Develop project reports and manuscripts and
publish research findings in internationally
peered reviewed journals.


https://doi.org/10.1016/j.agsy.2020.102874
https://www.cgiar.org/food-security-impact/new-results-dashboard/
https://innovation.mel.cgiar.org/
https://www.cgiar.org/cgiar-at-50/
https://www.cgiar.org/cgiar-at-50/
https://www.scalingreadiness.org/
https://www.cgiar.org/scalingdirectory

CORAF
Not applicable.

SLU

In Sweden, the priority for the upcoming year will

include the following:
Participate in FASA's annual workshop, to be
held in Zambia.
Complete the admission of two PhDs (one each
from Zambia and Nigeria) and plan and execute
their theses. Conduct a biochemical analyses of
the feed ingredients that WorldFish will deliver.

lITA

In the coming year, MIST will focus on completing
the country-specific market assessments and
scaling strategies.

Specifically, it will deliver the following:
Subactivity 1.4.1.1: Conduct a literature review
of relevant policy, research and country
documents.

a. Finalize the review.

Subactivity 1.4.1.2.i: Design market assessments
for each country.

a. Prepare data collection instruments.
b. Receive feedback on the instruments.
c. Finalize the instruments.

Subactivity 1.4.1.2.ii: Design market
assessments for each country.

a. Receive the list of information sources.
b. Update the list of information sources.
c. Finalize the list of information sources.
d. Plan the data collection.

Subactivity 1.4.1.3: Collect data and conduct
analysis.

a. Administer the instruments.
b. Enter the data into the database.
C. Analyze the data.

Subactivity 1.4.1.4: Prepare and publish reports.
a. Combine the literature findings and results.
b. Draft market study reports.

C. Receive feedback on the market study reports.
d. Finalize market studies.
e

Help the production team prepare the
formatted reports.

27

Subactivity 3.1.1.2.i: Collect data and conduct
analysis, including online stakeholder
workshops (one workshop per country at the
end of Year 1, and one recap workshop at the
end of Year 4, for a total of four workshops).

a. Prepare data collection instruments.
Receive feedback on the instruments.
Finalize the instruments.

Administer the instruments.

> aon o

Analyze the results.

Subactivity 3.1.1.2.i: Collect data and conduct
an analysis, including online stakeholder
workshops (one workshop per country at the
end of Year 1, and one recap workshop at the
end of Year 4, for a total of four workshops).

a. Receive the list of stakeholders.
Update the list of stakeholders.
Finalize the list of stakeholders.
Send invitations to stakeholders.

> aon o

Send the results (from previous activities)
to stakeholders.

Subactivity 3.1.1.3: Prepare and publish the
reports.

a. Combine the annotated outline (output of
2023) and results from 3.1.1.2.a.

b. Draft the scaling assessment reports.

Receive feedback on the scaling
assessment reports.

Finalize the scaling assessment reports.

Help the production team prepare the
formatted reports.

Includovate

In 2024, Includovate’s primary objective is to
execute the GIDAP, developed in 2023 to inform
the GESI assessment. To achieve this overarching
goal, specific objectives have been outlined as
follows:

Capacity building for implementing partners:
Strengthening the capabilities of the
implementing partners is a key focus. This
involves providing capacity building sessions,
learning opportunities and resources to
enhance their skills and knowledge in the
context of GESI.



Capacity building for key stakeholders: Beyond
implementing partners, we recognize the
importance of fostering collaboration with other
key stakeholders involved in the FASA project
(including NARS, extension workers, feed millers
and other relevant actors) across the three
countries. Therefore, our second objective is to
conduct capacity building initiatives tailored

to the GESI needs of these stakeholders.

Assessment of knowledge and attitude changes:
To gauge the impact of our capacity-building
efforts, we plan to conduct pre- and post-training
knowledge, attitude and practice surveys.

These assessments will enable us to quantify

the changes in knowledge and attitude among
participants, providing valuable insights into the
effectiveness of our capacity-building sessions.

International public goods

The following is a list of publications, in press,
submitted or in preparation.

WorldFish
Not applicable.

ICIPE
Not applicable.

CORAF
Not applicable.

SLU
Not applicable.

IITA
Not applicable.

Includovate

Ganguly S, Drucza K, Njiriri W and Yossa R. 2023.
Gender equality and social inclusion (GESI)
assessment: Zambia, Nigeria and Kenya. Penang,
Malaysia: WorldFish. Program Report: 2023-60.

Ganguly S, Drucza K, Njiriri W and Yossa R. 2023.
Development and Scaling of Sustainable Feeds
for Resilient Aquatic Food Systems in Sub-Saharan
Africa: Gender and Inclusive Development Action
Plan (GIDAP) outcome report. Penang, Malaysia:
WorldFish. Program Report: 2023-61.

NAGI
Not applicable.

Nutrition and health

This section contains the project’s contribution to
nutrition and health SLO (if applicable).

WorldFish
Not applicable.

CORAF
Not applicable.

ICIPE
Not applicable.

SLU
Not applicable.

NAGI
« Nutrition in aquaculture systems is
essential to the economical production
of a healthy and high quality product.

This research is appropriately designed

to address the study objectives given the
need to understand firsthand stakeholders’
perceptions and experiences regarding
climate and environmental changes

as well as historical and current issues
concerning fish feed and nutrition.

The use of novel fish feeds has the potential
to help meet the nutritional needs of

fish, and eventually human nutrition. The
project ensured that the nutritional value
composition of novel fish feed is tested in all
countries where the FASA project is being
implemented by collecting existing and
available fish feed samples during scoping
studies in Year 1 of implementation.

Furthermore, the research followed
conventional standardized methods and
guidelines for LCAs using International
Standards I1SO 14040 and 14044 for LCAs
and models, such as the Comprehensive
Livestock and Fish Environmental
Assessment for Improved Nutrition,

and the Secured Environment and
Sustainable Development Framework.

Gender issues

WorldFish
Not applicable.
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CORAF
Not applicable.

ICIPE
Not applicable.

SLU
Not applicable.

lITA

No specific gender issues were identified in 2023.
However, following the research findings that market
and scaling are gender specific, the outputs of 2023
were designed in consideration of the gender aspects.

Includovate

FASA has focused completely on gender
issues within the project, specifically in
developing the GESI assessment and a
GIDAP report based on interviews with
the fish farmers in the three countries.

NAGI

Although the project has a separate component
specifically to address issues of gender, the climate
change team of consultants considered the gender
aspect in the development of data collection tools.
The household survey tool was designed to address
any gender issues affecting fish farmers and fish
feed producers in the aquaculture sector between
other climate change factors and the environment
experienced by farmers in the sector. Additionally,
the field data collected specified gender. This was
coded and can be disaggregated, if need be.

Partnerships

WorldFish

WorldFish has selected IITA as new key partner
to work on the scaling activities. Includovate
has been selected as a new consultant to
work on the gender and social inclusion

study, and NAGI has been selected as a new
consultant to work on the climate change

and environmental assessment study.

ICIPE

Several new partnerships have been developed
in the FASA project, including with fish farmers,
policymakers, universities, research institutions,
private sector partners (feed millers), NGOs,
food and nutrition security planners, program
implementers and health workers.
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CORAF
Not applicable.

SLU
Not applicable.

IITA

Partnerships are at the core of the contributions
of MIST and are dealt with in multiple dimensions.
The first dimension is internal partnership
within the FASA team. Market intelligence and
scaling are cross-cutting elements, and studies
on market intelligence and scaling can help
research and development teams focus their
efforts on the largest impact potential. MIST will
share the learning it generates systematically
with FASA experts and donor structures. It

will also organize ad hoc seminars to build

the capacity of FASA team to provide scalable
market responsive feed innovations. The second
partnership dimension is implementation partners.
MIST, itself, is a partner of the project and will
leverage the power of FASA implementation
partners to conduct its activities in field research
and stakeholder engagement meetings. The
third partnership dimension is partnering with
leading private sector and donor organizations.
MIST has started working with large emerging
aquaculture players in Africa regarding the use
of FASA solutions and will have consultations
with large impact funds on the blue economy.

Includovate

Includovate has partnerships with three
organizations in Kenya, including the ICIPE and
KMFRI, which helped provide data enumerators.
Includovate also collaborates with CORAF in
Nigeria and WorldFish Zambia in Zambia.

NAGI

NAGI's team of consultants collaborates with
project partners, including the NIOMR in Nigeria,
the ICIPE in Kenya, and WorldFish Zambia in
Zambia. It also collaborated with local (in-country)
consultants and the cohort of sector players
during the first year of implementation. The
collaboration helped with collecting and gathering
relevant research data for both the climate change
and environmental analysis and the LCA.

During data collection, the selection of the sampled
population was based on consultations with fisheries
departments and registered fish producer associations



as well as project partners in the study countries. In
Kenya, the research team worked with the Ministry

of Environment, Land and Fisheries, the International
Livestock Research Institute and extension services

in the study areas. In Nigeria, the team consulted

with the Fish Feed Manufacturers Association of
Nigeria, the Catfish Farmers Association of Nigeria

and the NIOMR, among other relevant organizations.
In Zambia, the main collaborators were the Fisheries
Department, WorldFish Zambia, agriculture extension
and aquaculture association representatives, as well as
the University of Zambia and Aller Aqua, in addition to
fish feed producers and distributors/ transporters.

Conclusions

WorldFish

In Malaysia, every component output is actively
progressing and is catching up on the tentative
workplan. Scoping of ingredients is also

underway. With proper planning and consistent
communication with each partner, the objective of
the project could be achieved.

ICIPE

The kick-off meeting, annual project workshop
and online workshop with stakeholders, as well as
the in-person stakeholder workshop, have been
organized. Staff and MSc student recruitment,
protocols for scoping studies and nutrient
requirements for Nile tilapia and African catfish
have been developed for approval by WorldFish.

CORAF

In Nigeria, activities on the scoping assessment

to reveal new knowledge on the type, price and
seasonality of local ingredients used in animal (fish)
feeds produced in Nigeria have been completed.
Report writing and publications are in progress. The
experiment on the nutrient requirement of improved
strains of tilapia and African catfish is currently in
progress. The second annual FASA workshop was
successfully conducted in November 2023.

SLU
Not applicable.

IITA

In 2023, the project welcomed MIST into its family.
MIST will take primary responsibility for market
and scaling strategies, support engagement and
dissemination efforts and, wherever possible,
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build the capabilities of the FASA community
and connect private sector partners and
complementary donors to the project’s efforts.

In 2023, the MIST's activities focused on setting

a strong foundation for servicing and catalyzing
scaling efforts. In 2024, it will accelerate its

efforts to complete the deliverables on market
intelligence and scaling and will catch up with the
initial project timelines.

Includovate
Not applicable.

NAGI
Research from the 2023 implementation of the
climate and environmental analysis concluded the
following:
The report provided a baseline understanding
of the connection and integration of climate
change and environmental considerations in
the life cycles of fish feed.
The report provided a baseline understanding
and solid evidence on which to base the rest
of the project in line with factors that either
advance or hinder fish feed production and
formulation in the context of climate and the
environment.
The report provided a springboard for the
LCA report on fish feeds as well as the country
outcome reports.

Furthermore, research on specific LCA studies
concluded the following:
The LCA analysis provided a baseline of current
LCA data.
The analysis also highlighted weaknesses in
the current data and how FASA can address
them going forward.
The study created connections within the data
to generate positive feedback loops among
the inputs and outputs of LCA research.
The major sources of emissions emanate from
the first two phases of feed production and
manufacturing compared to the transportation
or distribution and disposal phases of the
feed, which are phases after the factory and/
or manufacture of feeds. Therefore, it is
recommended that the comprehensive LCA
concentrate its efforts here, as they are the
“cradle to factory” phases.
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WorldFish

FINANCIAL REPORT
FOR THE PERIOD 01/07/2022 to 31/12/2023
IN NOK

Contract/Project Processing No.
Project Code

Project Title

Project Duration

Interim Project Leader

SAF-21/0004

AG10578

Development And Scaling of Sustainable Feeds for Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA)
01/07/2022 - 30/06/2027

Ahmad Fatan, Nurulhuda

Donor Norwegian Agency for Development Cooperation (NORAD)
Total Grant NOK 80,000,000
EXPENSES
BUDGET TOTAL
BUDGET LINE ITEMS TOTALBUDGET | . 2022 31st| PERIOD REPORTING | PERIOD REPORTING | PERIOD REPORTING | PERIOD REPORTING | CUMULATIVE BUDGET BALANCE
(U} Y S| 15t Jul 2022 - 31st Dec [ 15t Jul 2022 - 315t Dec| 1st Jan 2023 - 31 Dec | 1st Jan 2023 - 31 Dec [EXPENDITURES 1st
Dec 2023 (1) Jul 2022 - 31 Dec
2022 2022 (1) 2023 2023 (V)
2023 (Il +1V)
NOK NOK usbD NOK usb NOK NOK NOK
1. Personnel Costs 28,875,957 6,816,499 129,142 1,273,873 318,912 3,186,453 4,460,326 24,415,631
2. Travel 4,027,918 1,400,769 848 8,362 71,598 713,855 722,217 3,305,701
3. Consultants 7,007,992 2,047,440 3,116 30,732 139,832 1,452,353 1,483,085 5,524,907
4. Communications and Publications 2,245,000 270,418 111 1,099 15,415 157,877 158,976 2,086,024
5. Training & Workshops 2,117,933 554,729 31,146 307,229 62,433 641,303 948,532 1,169,401
6. Purchase of equipment 131,394 131,394 13,276 130,955 154 1,665 132,620 (1,226)
7. Specific project-related costs 6,438,994 2,574,878 2,947 29,069 59,498 600,533 629,603 5,809,391
8. Operating costs 2,604,291 720,513 11,395 112,400 49,916 500,648 613,048 1,991,242
9. Partner 1 - Swedish L of Agricultural 4,197,829 695,959 o o 11,202 117,091 117,091 4,080,738
i. Personnel costs 707,660 156,346 - - 8,842 92,427 92,427 615,233
Travel 179,600 22,450 - - 396 4,139 4,139 175,461
Specific project-related costs 608,844 55,227 - - - - - 608,844
iv. Operating costs 2,471,296 398,263 - - 1,398 14,613 14,613 2,456,683
v. Purchase of equipment 30,532 30,532 - - - - - 30,532
vi. Evaluation - - - - - - - -
vii. Indirect Operating Costs (5%) 199,897 33,141 - - 566 5,912 5,912 193,985
10. Partner 2 - West and Central African Council for 4,250,492 1,276,308 - - 9,074 91,091 91,091 4,159,401
i. Personnel costs 1,742,713 522,814 - - - - - 1,742,713
Travel 256,996 67,670 - - - - - 256,996
Specific project-related costs 1,979,777 564,084 - - 8,652 86,858 86,858 1,892,919
iv. Operating costs 10,911 3,273 - - - - - 10,911
v. Purchase of equipment 57,691 57,691 - - - - - 57,691
vi. Evaluation - - - - - - - -
vii. Indirect Operating Costs (5%) 202,404 60,777 - - 422 4,233 4,233 198,171
11. Partner 3 - NARS / Natural Resources Development 538,800 336,750 - - 5,545 59,600 59,600 479,200
i. Personnel costs - - - - - - - -
Travel - - - - - - - -
Specific project-related costs 538,800 336,750 - - 5,545 59,600 59,600 479,200
iv. Operating costs - - - - - - - -
v. Purchase of equipment - - - - - - - -
vi. Evaluation - - - - - - - -
vii. Audit - - - - - - - -
12. Partner 4 - International Centre of Insect Physiology 8,169,749 2,822,894 - - 55,969 602,532 602,532 7,567,217
Personnel costs 4,389,065 1,317,582 - - 42,777 460,514 460,514 3,928,550
Travel 59,268 3,480 - - - - - 59,268
Specific project-related costs 2,289,080 865,885 - - 5,046 54,319 54,319 2,234,761
iv. Operating costs 685,174 259,179 - - 4,995 53,774 53,774 631,400
v. Purchase of equipment 133,622 123,969 - - 486 5,232 5,232 128,390
vi. Subcontractors & Collaborators 224,504 118,376 - - - - - 224,504
vii. Indirect Operating Costs (5%) 389,036 134,423 - - 2,665 28,692 28,692 360,344
13. Partner 5 - International Institute of Tropical Agricultyl 2,694,000 952,733 - - 14,100 145,207 145,207 2,548,793
i. Personnel costs 1,019,975 446,153 - - 12,142 125,038 125,038 321,115
Travel - - - - - - - -
Specific project-related costs 1,150,164 374,249 - - - - - 1,150,164
iv. Operating costs - - - - - - - -
v. Purchase of equipment - - - - - - - -
vi. Evaluation / Audit - - - - - - - -
vii. Indirect Operating Costs (16.13%) 523,861 132,331 - - 1,958 20,169 20,169 112,162
14. Indirect operating costs (7%) 5,131,024 416,998 13,439 132,560 56,955 578,915 711,475 4,419,549
15. CGIAR consortium costs (2%) 1,568,627 127,482 4,108 40,526 17,412 176,982 217,508 1,351,119
Total Budget/ Expenditure 80,000,000 21,145,764 209,527 2,066,805 888,014 9,026,105 11,092,911 68,907,089

Certified by:
DocuSigned by:

bk

C305AFBBFGES4BT... -
Kek, Cherry

Date :

Interim HepgpffinaRe) , 2024 | 6:59

AM EST

Approved bv:
DocuSigned by:

Mlmad Fatan Mullonda

4F3G503ZA00448F
Ahmad FatarlyNurulhuda

el 2024 |

Interim [Pr@|

Date :
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Appendix 2. Subgrant agreements
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O Y

WorldFish

Natural Resources Development College (NRDC)

International Center for Living Aquatic Resources Management (ICLARM)
also known as

AGREEMENT

Between

And

WorldFish

Penang, Malaysia

Page 1 of 8
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This AGREEMENT is made on 12 May 2023 between:

(1) International Center for Living Aquatic Resource Management (ICLARM), also known as
and hereinafter referred to as “WorldFish”, and

(2) Natural Resources Development College, hereinafter referred to as “NRDC” or the
“Partner”

WorldFish and Natural Resources Development College (NRDC) are hereinafter collectively
referred to as the “Parties” and may be individually referred to as the “Party”.

PREAMBLE

WorldFish is managing the project titled “Development and Scaling of Sustainable Feeds for
Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA)”, which goal is to develop low-cost,
highly nutritious fish feeds based on novel ingredients and enable 5,000 smallholder fish farmers in
3 African countries to test and adopt these ingredients and feeds, leading to increased income,
improved food security, and reduced waste and pollution. The FASA project will be implemented in
mainly in Nigeria, Zambia, and Kenya, with additional research activities to be completed in Malaysia
and Sweden.

NRDC is a public vocational institution under the Ministry of Agriculture in the Republic of Zambia.
In the FASA project, NRDC will primarily contribute by hosting and collaborating in the
implementation of WorldFish’s research activities.

This Agreement is supplementary to any Memorandum of Understanding (MOU) that may exist
between the Parties and Articles | to Il of the MOU also apply to this Agreement.

ARTICLE | - OBJECTIVES

The purpose of this Agreement is to achieve the following objectives:

e NRDC to host WorldFish activities under the project titled “Development and Scaling of
Sustainable Feeds for Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA)” in a
research facility from 01 May 2023 until 315t of March 2027.

¢ NRDC to assign a staff, who will be the main contact point for NRDC and be involved and support
the implementation of the research activities of WorldFish at NRDC from 2023 to 2027.

e NRDC to provide in-kind contribution (technicians’ time) during the upgrade of the research
facility (flow-through system) that was constructed in 2019-2020 by WorldFish at NRDC.

e NRDC to ensure the security of the research facility that will be used.

e WorldFish to invest up to NOK215,520/- in upgrading the NRDC research facility (flow-through
system) that was initially constructed in 2019-2020 by WorldFish, and make it a Recirculating
Aquaculture System.

o WorldFish to provide a payment of rent to the NRDC.

Page 2 of 8
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o WorldFish to share the results of the findings resulting from the studies conducted at NRDC with
the staff and students of NRDC, via seminars, on a yearly basis.

¢ WorldFish to involve the NRDC contact point in the research activities at NRDC and use that
opportunity to build his/her capacities in scientific research.

e WorldFish to invite a representative of NRDC to attend the annual project meetings in Malaysia,

Nigeria, Kenya or Zambia, and all actual costs will be covered by WorldFish.

ARTICLE Il - TERMS OF REFERENCE

Under the direction of the Project Leader, NRDC will provide the following deliverables/services:

No Deliverables/ Services Due Dates
Assign the research facility for the WorldFish research team from May

T | 2023 to April 2027. 30 May 2023
Assign a staff, who will be the main contact point for NRDC, to be

2. involved, and support the implementation of the research activities of |  Until 30 May 2023
WorldFish at NRDC.
Provide in-kind contribution (technicians’ time) during the upgrade of

3. the research facility (flow-through system) that was constructed in Until 28 June 2023
2019- 2022 WorldFish at NRDC.

. o Continuing up to 31
4. Ensure the security of the research facility at NRDC. March 2027

ARTICLE Ill - DURATION

This agreement will commence on the date of signature by the Parties, and will continue until 315t of
March 2027, unless mutually extended by the Parties in writing.

ARTICLE IV — CONTRACTUAL SUM

WorldFish, subject to funds received from the donors, will pay a total of NOK7,450 monthly (Seven
Thousand Four Hundred Fifty Norwegian Kroner only) in accordance with the payment schedule
below for the period commencing on the 01 of May 2023 and ending on the 31% of March 2027, as
the contractual sum for the payment of rent and activities listed in ARTICLE Il. All payments for the
rental and activities listed in ARTICLE Il above shall be due on the last day of the month on which it
becomes due.

Page 3 of 8
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No. Period Covered Payment (NOK)
1. May 2023 to June 2023 NOK14,900
2. July 2023 to September 2023 NOK22,350
3. October 2023 to December 2023 NOK22,350
4. January 2024 to March 2024 NOK22,350
5. April 2024 to June 2024 NOK22,350
6. July 2024 to September 2024 NOK22,350
7. October 2024 to December 2024 NOK22,350
8. January 2025 to March 2025 NOK22,350
9. April 2025 to June 2025 NOK22,350
10. July 2025 to September 2025 NOK22,350
11. | October 2025 to December 2025 NOK22,350
12. January 2026 to March 2026 NOK22,350
13. April 2026 to June 2026 NOK22,350
14. July 2026 to September 2026 NOK22,350
15. | October 2026 to December 2026 NOK22,350
16. January 2027 to March 2027 NOK22,350

A representative of NRDC will be invited to attend the annual project meetings and all actual costs
will be covered by WorldFish. The cost will include airfare, per diem, lodging, local transportation,
and visa application fees up to a maximum of NOK135,831/- during the five years of the project. The
amount specified in this paragraph shall be in addition to the amounts payable for rental and

activities listed in ARTICLE Il above.

With the exception of payments in 2023, subsequent payments to you are subject to the approval of

WorldFish’s budget each preceding year and the receipt of funds from donors.

In case of partial performance of the work set out herein, WorldFish has the discretion to pay a
partial sum corresponding to the work completed or withhold payment for inadequate performance.

No other fees, reimbursements, allowances, or benefits will be paid under this agreement other than

those specified herein.

Payment shall be made to the following Bank account:

Page 4 of 8
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Bank Account Holder Name NRDC Business Centre

Bank Account Number 1166700300144

Bank Name ZANACO Twin Palm Branch

Bank Branch & Address Twin Palm Branch, P/B CH 3, 10101 Lusaka Zambia
Branch Code 010073

BIC ZNCOZMLU

Bank Account Currency Kwacha

WorldFish shall not be responsible for any losses incurred by the Natural Resources Development
College (NRDC) due to currency fluctuations and/or delays, standard and additional bank charges
arising from incomplete or inaccurate banking details submitted. The sole responsibility shall be on
the Natural Resources Development College (NRDC) directly.

The terms contained in this Article IV may be revised, amended or varied by mutual consent between
the Parties and WorldFish shall inform you of any proposed revision, amendment or variation as
soon as practicable.

ARTICLE V - INDEMNITY AND LIABILITY

WorldFish will not assume responsibility for any liability arising from or incidental to the Partner’s
work specified in Article Il herein. The Partner will arrange for his/her own group medical, life, AD&D
and professional liability insurance and shall be responsible for any damage, loss, suit, claim and
demand whatsoever that may arise from and related to this project. The Partner shall indemnify and
keep indemnified at all times WorldFish against such damage, loss, suit, claim and demand. This
indemnity shall continue even after the termination of this agreement or after the completion of the
project.

ARTICLE VI - POLICIES, PROCEDURES AND GUIDELINES

The Partner is required to comply with WorldFish’s code of conduct, ethics policy, child protection
policy, anti-harassment, discrimination and bullying policy, anti-fraud and anti-corruption policy, and
any other organizational policies relating to workplace behaviors and processes. WorldFish may
terminate the appointment with immediate effect in the event that the partner is in breach of any of
the provisions of this letter or if the conduct brings themselves or WorldFish into disrepute.

Page 5 of 8
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ARTICLE VIl = INTELLECTUAL PROPERTY

“Intellectual property” means information, ideas, inventions, new fish varieties, innovations, artwork,
designs, literary text and any other matter or thing whatsoever that adds a creation of human
intervention that may be capable of legal protection or the subject of legal rights.

Intellectual property created in the course of this contract is subject to the CGIAR Policy on the
Management of Intellectual Assets.

1. Resulting Intellectual Property Rights
All intellectual property rights arising from the partnership must be treated in the following manner:

a) If all or a substantive majority of the cost of the collaborative project is borne by WorldFish, then
WorldFish reserves the right to own all resulting intellectual property rights resulting from the
project but WorldFish grants the Partner a non-exclusive, worldwide, royalty-free, irrevocable
license to use, publish and sublicense the resulting intellectual property; if the Partner bears all
or a substantive majority of the cost, then vice versa.

b) If the Partner contributes approximately 50% of the cost, the resulting intellectual property rights
shall be jointly owned by both Parties. As such, it shall remain publicly accessible and shall be
available to the partners of WorldFish and the Partner and to end-users.

c) Results of the collaborative research will be jointly published in the public interest as mutually
agreed upon.

2. Background Intellectual Property

Either Party may choose to introduce intellectual property that it owns to the other, in the interest of
this Agreement. It would thereby grant the other Party a license to use and sublicense the
background intellectual property being introduced, wherever this is required to meet the objectives
of this Agreement.

3. Intellectual Property Rights Protection

Partners who believe that intellectual property rights protection should be sought by WorldFish in
relation to aspects of the collaborative work must discuss this with their WorldFish counterpart. As
a general rule, such IP protection shall not be sought unless it is necessary for the further
improvement of the intellectual property or to enhance the scale or scope of impact on target
beneficiaries, in furtherance of the CGIAR Vision as defined in the CGIAR IA Principles.

4. Publication

Wherever possible, publications should be in Open Access Journals or made available through
Open Access Repositories. Similarly, data sets and other outputs of research should be publicly
available in line with the obligation of WorldFish to comply with the CGIAR Open Access and Data
Management Policy.

ARTICLE VIIl - CONFIDENTIAL INFORMATION

Each Party shall hold in confidence all documents disclosed to it by the other Party containing the
other Party’s trade secrets and proprietary, secret, confidential and/or other information not generally
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available to the public (Confidential Information). Confidential Information shall only be disclosed to
persons assigned by the Parties who are directly involved in the collaboration.

ARTICLE IX - SEVERABILITY

If any provision in this Agreement shall be invalid, illegal or unenforceable, the validity, legality and
enforceability of the remaining provisions shall not in any way be affected or impaired thereby.

ARTICLE X - TIME

Every effort should be made to ensure that the time-frame laid out herein in Article Il is adhered to.
Gross disregard of this shall render this Agreement voidable.

ARTICLE XI - AMENDMENTS AND MODIFICATIONS

This Agreement may not be assigned, amended or modified unless mutually agreed upon in writing
by the Parties, and the changes shall then form part of this Agreement.

ARTICLE XIl - TERMINATION

Either party may terminate this Agreement by giving 30 days notice in writing to the other party
stating the reasons for such termination. During this notice period, the Parties shall make reasonable
efforts to resolve the reasons for termination stated in the termination notice. Unless the Party giving
the termination notice rescinds such notice, this Agreement shall be terminated upon the expiry of
the notice period and neither Party shall have any further obligation hereunder, except for such rights
and obligations under the following Articles, which will survive termination: Article V — Indemnity and
Liability; Article VII — Intellectual Property; Article VIII — Confidential Information; and Article XIII —
Dispute Resolution. The affected Party is eligible to claim for payment due and payable until and
before the date of the termination. The Parties are obliged to submit to each other all reports, data
and manuscripts that are relevant to this Agreement before the termination of the Agreement.

ARTICLE Xlil - DISPUTE RESOLUTION

Before recourse to legal action, all attempts must be made to settle the dispute amicably by
negotiations between the Parties.

Should amicable negotiations fail, all disputes shall be finally settled under the Rules of Arbitration
of the International Chamber of Commerce by one or more arbitrators appointed in accordance
with said Rules. The seat of arbitration shall be Lusaka, the governing law of the contract and the
arbitration clause shall be Zambian law and the language of arbitration shall be English.
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ARTICLE XIV - FORCE MAJEURE

If either Party is temporarily unable by reasons of force majeure to meet any of its obligations under
this Agreement, and if such Party gives the other Party written notice of the event within thirty (30)
days of its occurrence, such obligations of the Party as it is unable to perform by reason of the event
shall be suspended for as long as the inability continues. If necessary the Agreement can be
cancelled, if Force Majeure prevents performance for an extended period. Neither Party shall be
liable to the other Party for any event referred to below or delays arising from such event. The term
“Force Majeure” as used herein shall mean Acts of God, strikes, lockouts or other industrial
disturbances, acts of public enemy, wars, blockades, insurrection, riots, epidemics, lightening,
floods, washouts, civil disturbances, explosions and other similar events not within the control of
either Party and which, by the exercise of due diligence, neither Party is able to overcome.

Signed

DocuSigned by:

Simew. (anfur

1EAF4E5595E547D
Simon Carter

Global Financial Controller
Corporate Functions

WorldFish Headquarters (Malaysia)
Jalan Batu Maung,

Batu Maung, 11960 Bayan Lepas,
Penang, Malaysia

Date: May 16,2023 | 10:09 AM SGT

Witness:

DocuSigned by:

T Su (ling

3FA1TBESHAAG4ZT

Tan Su Ching
Grants and Contracts Manager

WorldFish Headquarters (Malaysia)
Jalan Batu Maung,

Batu Maung, 11960 Bayan Lepas,
Penang, Malaysia

Date: May 16,2023 | 1:07 PM SGT

DocuSigned by:

Melon. Mudamfu

BE1TBT001450465_ .
Melon Mulamfu

Principal

Natural Resources Development College
(NRDC)

No 7132, Off Great East Road,

Private Bag CH99, Chelstone,

Lusaka, Zambia.

Date: May 24, 2023 | 4:35 PM SGT

Witness:

DocuSigned by:

Py

OTETOA405EAB403. .
Elinat Tembo

Registrar

Natural Resources Development College
(NRDC) No 7132, Off Great East Road
No 7132, Off Great East Road

Private Bag CH99, Chelstone,

Lusaka, Zambia.

Date: May 29, 2023 | 11:19 PM SGT
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WorldFish

SUB-GRANT AGREEMENT

Between the International Center for Living Aquatic Resources Management (ICLARM) also known as
WorldFish, headquartered in Penang, Malaysia, and

International Institute of Tropical Agriculture (IITA) headquartered in Ibadan, Nigeria referred to as the “Sub-

grantee” in this Agreement.

This Agreement includes this Signature Page and all Annexes attached to this agreement. In the event of any
conflict between the contents of Annexes and the terms stated in the Signature Page, the terms in the Signature

Page shall prevail.

This Agreement is issued to the Sub-grantee on the expressed condition that project activities and funds will be
carried-out and administered in accordance with the terms and conditions as hereby set forth in this agreement

and all its attachments.

Implementation Period

Start Date: 28 July 2023

End Date: 30 April 2027

Implementation Duration

Total of 45 months

Agreement Period

Agreement Start Date: 28 July 2023

Agreement End Date: 30 May 2027

Agreement Amount
(Currency and amount)

NOKS3,771,600/-

Three Million Seven Hundred Seventy-
One Thousand and Six Hundred
Norwegian Krone

Cash or In kind contribution
(if none insert N/A)

N/A

Project Title

Development and Scaling of Sustainable Feeds for Resilient Aquatic Food
Systems in Sub-Saharan Africa (FASA)

WorldFish Contact Person:

Senior Scientist,
Project Leader

Rodrigue Yossa

r.yossa@cgiar.org

Sub-awardee Contact Person

Innovation and Impact
Management Scientist

Murat Sartas

m.sartas@cgiar.org

Attachments:

Annex 1: WorldFish Standard Terms and Conditions

Annex 2: Project Description

Annex 3: Reporting Templates

Annex 4: General Conditions Applicable to Grants from The Norwegian Agency for Development Cooperation
Annex 5: CGIAR and WorldFish Policies and Procedures
Annex 6: Project Description, Result Framework, and Implementation Plan

Signed by Authorized Signatories:

For WorldFish

DocuSigned by:

Simon (artr

1EAF465585E5470

For lITA

DocuSigned by:

Dr kundon. Dasleicll

BH2BT25802C048D

Name : Simon Carter Name

Title : Global Financial Controller Title
Financial Services

Date : Aug 11,2023 |9:32 PM SGT Date

: Dr Kenton Dashiell

: Deputy Director General,

Partnerships for Delivery

: Aug 14, 2023 | 11:09 PM SGT
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ANNEX 1:

WorldFish and the Sub-grantee are hereinafter
collectively referred to as the “Parties” and may be
individually referred to as the “Party”.

ARTICLE | - PERIOD OF AGREEMENT

This Agreement shall be effective for the period
specified in the Signature Page. All expenditures
made with funds provided under this agreement
shall be for allowable project expenditures and
actual costs incurred during the period of this
agreement.

ARTICLE Il - AMOUNT AND PAYMENT

WorldFish, subject to funds received from the donors
and successful completion of activities and
deliverables by the Sub-grantee, will pay the Sub-
grantee up to the amount specified in the Signature
Page. WorldFish shall not be liable for reimbursing
the Sub-grantee for any costs in excess of what is
specifically and explicitty agreed to in this
Agreement. No other fees, reimbursements,
allowances or benefits will be paid under this
agreement other than those specified in this
Agreement.

Expenditures must be incurred within the eligibility
period and in connection with the project and
necessary for its implementation. Expenditures must
be for activities that are carried out within the
agreement period. They must also be identifiable
and verifiable; reasonable, justified and comply with
the principle of sound financial management; and
comply with national rules (of applicable tax and
social legislation).

In case of partial performance of the deliverables set
out herein, WorldFish has the discretion to pay a
partial sum corresponding to the work completed or
to withhold payment for inadequate performance.

The details of this total Agreement Amount, payment
schedule and budgetary restrictions are set forth in
Annex 2.

Funds will be made available within 60 working days
of receipt AND acceptance of deliverables. No funds
will be released until technical and financial reports
are received and accepted by WorldFish.

42

WORLDFISH STANDARD TERMS AND CONDITIONS

Unless otherwise agreed in writing, WorldFish funds
will be paid in the currency of Agreement amount
and in accordance with the detailed banking
instructions provided by the Sub-grantee as part of
the Work Plan and Budget in Annex 2.

WorldFish reserves the right to withhold final
payment until after the final technical and financial
reports are received and accepted by WorldFish.

WorldFish will not be responsible for any losses
incurred by the Sub-grantee due to currency
fluctuations, standard and additional bank charges
arising from incomplete or inaccurate banking details
being submitted, or any taxes, duties or fees that
may be due. The sole responsibility shall be with the
Sub-grantee.

WorldFish reserves the right to withhold payment for
any of the following:

= Sub-grantee’s failure to make satisfactory
progress towards the project objectives set forth
in Annex 2.

= Sub-grantee’s default of or otherwise inability to
adhere to the conditions or provisions of this
agreement

= Sub-grantee’s inability to submit reliable and/or
timely reports or other deliverables as described
in this agreement.

Any balance of funds held by the Sub-grantee at the
completion or sooner termination of the project shall
be returned to WorldFish within 30 days irrespective
of a formal demand from WorldFish. Funds must be
returned to WorldFish in the currency of the
agreement unless a different arrangement is agreed
and clearly written in this agreement.

ARTICLE Ill - INDEMNITY AND LIABILITY

WorldFish will not assume responsibility for any
liability arising from or incidental to the Sub-
grantee’s work specified in the Agreement. The Sub-
grantee will arrange for group medical, life, AD&D
and professional liability insurance for themselves
and their personnel and shall be responsible for any
damage, loss, suit, claim and demand whatsoever
that may arise from and be related to this project.
The Sub-grantee shall indemnify and keep
indemnified at all times WorldFish against such
damage, loss, suit, claim and demand. This
indemnity shall continue even after the termination
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of this agreement or after the completion of the
project for a period of 5 years.

ARTICLE IV — POLICIES, PROCEDURES AND
GUIDELINES

The Sub-grantee shall strictly adhere to the
guidelines and provisions listed in Annex 4 and
Annex 5.

The Sub-grantee is required to comply with
WorldFish’s code of conduct, ethics policy, child
protection policy, anti-harassment, discrimination
and bullying policy, anti-fraud and anti-corruption
policy, and any other organizational policies relating
to workplace behaviors and processes. WorldFish
may terminate the appointment with immediate effect
in the event that the Sub-grantee is in breach of any
of the provisions of this letter or if the conduct brings
themselves or WorldFish into disrepute.

CGIAR Policy and Principles on the Management
of Intellectual Assets: All intellectual assets
produced or acquired shall be managed in ways that
maximize their global accessibility and/or ensure
they lead to the broadest possible impact on target
beneficiaries in furtherance of the CGIAR vision.
WorldFish implement this principle through Article V
below.

CGIAR Open Access & Data Management Policy:
Open Access is defined by WorldFish as the
ownership, preservation, exploitation and
publication of research data collected by Sub-
grantees and others which should be managed in a
way that increases the visibility, accessibility and
impact of the research. WorldFish implements this
Policy through its Open Access/Open Data
Implementation Plan which will be adopted on
approval by the WorldFish Board of Trustees.

WorldFish Policy on Ethics of Research
Involving People:  WorldFish staff are held
accountable towards people (communities, groups,
individuals) involved in or affected by our research,
and expects our Sub-grantees to adhere to the same
high ethical standards.

WorldFish Anti-Fraud and Anti-Corruption
Policy: WorldFish will not accept any level of
bribery, corruption, money laundering and all types
of fraud, whether actual or attempted and will treat
any such matter with the utmost of seriousness.
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This is whether it is committed by trustees, staff,
contractors, consultants or Sub-grantees.

WorldFish Child Protection Policy: WorldFish is
committed to creating and maintaining positive
environments that protect children from all forms of
exploitation and abuse. Sub-grantees shall not
engage in any form of child exploitation or engage
with anyone who poses an unacceptable risk to
children, shall work towards reducing the risks to
children that may be associated with WorldFish
programs, and will report any concern or suspicion
of exploitation and abuse of children and abide to
WorldFish Child Protection Policy

ARTICLE V - INTELLECTUAL PROPERTY (IP)

“Intellectual property” or “IP” means information,
ideas, inventions, innovations, art work, designs,
literary text and any other matter or thing whatsoever
that adds a creation of human intervention that may
be capable of legal protection or the subject of legal
rights.

Intellectual property created in the course of this
agreement is subject to the CGIAR Policy and
Principles on the Management of Intellectual Assets
as described in Article V.

1. Resulting Intellectual Property Rights
All intellectual property rights arising from Sub-
granting must be treated in the following manner:

a) If all or a substantive majority of the cost of the
collaborative project as described in the Work
Plan and budget is borne by WorldFish, then
WorldFish reserves the right to own all
intellectual property rights resulting from the
project but WorldFish grants the Sub-grantee a
non-exclusive, worldwide, royalty-free,
irrevocable license to wuse, publish and
sublicense the resulting intellectual property for
other than commercial reasons.

b) If the Sub-grantee bears all or a substantive
majority of the cost, then the Sub-grantee
reserves the right to own all resulting intellectual
property rights and grants to WorldFish a non-
exclusive, worldwide, royalty-free, irrevocable
license to use, publish and sublicense the
resulting intellectual property

c) If WorldFish and the Sub-grantee contribute
approximately equally to the costs then the
resulting intellectual property rights shall be
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jointly owned by both Parties. As such, they shall
remain publicly accessible and shall be available
to the Sub-grantees of WorldFish and the Sub-
grantee and to end-users.

2. Background Intellectual Property

Either Party may choose to introduce intellectual
property that it owns to the other, for the purpose of
this Agreement. It would thereby grant the other
Party a non-exclusive, royalty free license to use and
sublicense the background intellectual property
being introduced, wherever this is required to meet
the objectives of this Agreement.

3. Intellectual Property Rights Protection
Sub-grantees who believe that intellectual property
rights protection should be sought by WorldFish in
relation to aspects of the collaborative work must
discuss this with their WorldFish counterpart. As a
general rule, such IP protection shall not be sought
unless it is necessary for the further improvement of
the intellectual property or to enhance the scale or
scope of impact on target beneficiaries, in
furtherance of the CGIAR Vision as defined in the
CGIAR IA Principles.

4. Publication

Wherever possible, publications should be in Open
Access Journals or made available through Open
Access Repositories. Similarly, data sets and other
outputs of research should be publicly available in
line with the obligation of WorldFish to comply with
the CGIAR Open Access and Data Management
Policy (and the WorldFish Open Access/Open Data
Implementation Plan when approved by the
WorldFish Board of Trustees. The technical and
scientific articles published by IITA as the result of
this agreement must be coauthored by WF Project
Leader.

ARTICLE VI - CONFIDENTIAL INFORMATION

Each Party shall hold in confidence all documents
disclosed to it by the other Party containing the other
Party's trade secrets and proprietary, secret,
confidential and/or other information not generally
available to the public (Confidential Information).
Confidential information shall only be disclosed to
persons assigned by the Parties who are directly
involved in the collaboration. Any obligation of
confidentiality hereunder shall not apply to
information that:
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I. is or becomes public knowledge through no fault
of the receiving party, or

II. was known prior to this Agreement by the
receiving party, or

Ill. properly and lawfully becomes available to the
receiving party from another source without any
obligation of secrecy, or

IV. is independently developed without benefit of
disclosure from the receiving party, or

V. is required to be disclosed through process of
law.

ARTICLE VII - PROHIBITION AGAINST
TERRORIST FINANCING AND DISCRIMINATION

The Sub-grantee certifies that it has not provided
and will not provide material support or resources to
any individual or entity that it knows, or has reason
to know, is an individual or entity that advocates,
plans, sponsors, engages in or has engaged in
terrorist activity.

The Sub-grantee agrees to undertake all reasonable
efforts to ensure that none of the funds shall be used
to provide support to individuals or entities
associated with terrorism, as included in the list
maintained by the Security Council Committee
established pursuant to resolution 1267 (1999). This
provision must be included in any subcontracts or
sub-agreements entered into under this Agreement.

Funds received from WorldFish shall not be used for
payments for which corrupt, fraudulent, collusive,
obstructive or coercive practices were engaged in,
nor for drug trafficking.

The Sub-grantee will not discriminate against
persons with disabilities, and will make every effort
to respect the principles of the UN Convention on the
Rights of Persons with Disabilities.

ARTICLE VIIl - SEVERABILITY

If any provision in this Agreement shall be invalid,
illegal or unenforceable, the validity, legality and
enforceability of the remaining provisions shall not in
any way be affected or impaired thereby.
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ARTICLE IX - TIME

Every effort should be made to ensure that the time-
frame laid out in the Work Plan and Budget at Annex
2 is adhered to. Failure to meet the time-frame set
forth in Table 3 and Table 4 of Annex 2 shall be
grounds for termination by WorldFish as provided in
Article XI.

ARTICLE X — AMENDMENTS AND
MODIFICATIONS

This Agreement may not be assigned, amended or
modified unless mutually agreed upon in writing by
designated signatories of the Parties, and the
changes shall then form part of this Agreement.

ARTICLE XI — TERMINATION

Either Party may terminate this Agreement by giving
30 days’ notice in writing to the other Party stating
the reason(s) for such termination. During this notice
period, the Parties shall make reasonable efforts to
resolve the reasons for termination stated in the
termination notice. Unless the Party giving the
termination notice rescinds such notice, this
Agreement shall be terminated upon the expiry of
the notice period and neither Party shall have any
further obligation hereunder, except for such rights
and obligations under the following Articles, which
will survive termination: Article lll — Indemnity and
Liability; Article V — Intellectual Property; Article VI —
Confidential Information; and Article XII — Dispute
Resolution. The affected Party is eligible to claim for
payment due and payable until and before the date
of the termination. The Parties are obliged to submit
to each other all reports, data and manuscripts that
are relevant to this Agreement before the termination
of the Agreement.

ARTICLE XIl - DISPUTE RESOLUTION

Before recourse to legal action, all attempts must be
made to settle the dispute amicably by negotiations
between the Parties.

Should amicable negotiations fail, all disputes shall
be finally settled under the Rules of Arbitration of the
International Chamber of Commerce by one or more
arbitrators appointed in accordance with said Rules.
The seat of the arbitration shall be Malaysia, the
governing law of the contract and the arbitration
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clause shall be Malaysian Law and the language of
arbitration shall be English.

ARTICLE XIll - FINANCIAL RECORDS,
MONITORING AND AUDIT

The Sub-grantee shall maintain books, records,
documents and other evidence in accordance with
their respective usual accounting procedures to
sufficiently substantiate financial data relating to this
Agreement. The Sub-grantee shall establish and
maintain a reliable accounting system that enables
the production of financial reports.

WorldFish and its authorized representatives shall
have the right to audit, examine and make copies of
or extracts from all the financial and related records
(in whatever form they may be kept, whether written,
electronic, or other) relating to or pertaining to this
agreement. Such records shall include, but are not
be limited to, accounting records; sub-agreement
files (including proposals of successful and
unsuccessful bidders, bid recaps, etc.); all paid
vouchers; other reimbursements supported by
invoices; ledgers; cancelled checks; deposit slips;
journals; payroll documents; timesheets; and
correspondence. The Sub-grantee shall, at all times
during the term of the agreement and for a period of
7 years after the completion of this agreement,
maintain such records, together with such
supporting or underlying documents and materials.
The Sub-grantee may at any time be requested by
WorldFish, whether during or after completion of the
agreement, and at the Sub-grantee's own expense,
to make such records available for inspection and
audit. Costs of any audits conducted by WorldFish
will be borne by WorldFish.

WorldFish reserves the right to request separate
audited financial statements or reports, which should
be paid for using project funds provided by
WorldFish.

If an audit identifies any costs that are not in
compliance with the donor requirements and
considers those costs as ineligible, those costs shall
be borne by the Sub-grantee and as applicable,
costs shall be reimbursed to WorldFish.
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ARTICLE XIV - REPORTING

WorldFish requires the Sub-grantee to submit both
interim and final reports. Details of reporting
requirements are set forth in Annex 2.

Sub-grantee shall maintain adequate records that
clearly support the charges and expenditures
incurred under this project. If requested by
WorldFish, Sub-grantee may be required to send the
supporting documentation to support claims made
on the Financial Report. WorldFish may, at its
discretion, request modification of any invoice or
report when unallowable expenditures are incurred
or charged to the project, amend the schedule for
reporting requirements, and/or require additional
supporting documentation from the Sub-grantee as
necessary.

ARTICLE XV — FORCE MAJEURE

If either Party is temporarily unable by reasons of
force majeure to meet any of its obligations under
this Agreement, and if such Party gives the other
Party written notice of the event within thirty (30)
days after its occurrence, such obligations of the
Party as it is unable to perform by reason of the
event shall be suspended for as long as the inability
continues. If necessary the Agreement can be
cancelled, if Force Majeure prevents performance
for an extended period. Neither Party shall be liable
to the other Party arising from any event referred to
below or delays arising from such event. The term
“Force Majeure” as used herein shall mean Acts of
God, strikes, lockouts or other industrial
disturbances, acts of public enemy, wars, blockades,
insurrection, riots, epidemics, lightening, floods,
washouts, civil disturbances, explosions and other
similar events not within the control of either Party
and which, by the exercise of due diligence, neither
Party is able to overcome.

ARTICLE XVI - REPRESENTATIONS AND
WARRANTIES

The Parties shall be independent parties and nothing
herein shall be construed or implied to mean the
establishment or existence of a partnership or joint
venture between the parties, nor shall any party
herein be construed to be employees, agents, or
principals of the other party.
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By signing this Agreement, all parties certify that the
terms of conditions defined in this Agreement are
accepted; that the Parties are proper business
entities permitted to do business; and that the
individuals signing are competent parties authorized
to enter into this Agreement on behalf of their
respective agencies.

ARTICLE XVI — SPECIAL PROVISIONS

IITA shall notify WorldFish and provide all the
relevant supporting details in the event that the
exchange rate fluctuations negatively affect the
ability to fulfil its obligations/ deliverables under this
agreement. WorldFish shall evaluate the notice and
may at its discretion propose amendments,
variations or modifications to this agreement upon
prior approval from the prime donor.
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ANNEX 2: PROJECT DESCRIPTION

. Project Overview

WorldFish is managing the project titled “Development and Scaling of Sustainable Feeds for Resilient Aquatic
Food Systems in Sub-Saharan Africa (FASA)”, which goal is to develop low-cost, highly nutritious fish feeds
based on novel ingredients and enable 5,000 smallholder fish farmers in 3 African countries to test and adopt
these ingredients and feeds, leading to increased income, improved food security, and reduced waste and
pollution. The FASA project will be implemented in will be implemented mainly in Nigeria, Zambia, and Kenya,
with additional research activities to be completed in Malaysia and Sweden. Full-time postdoctoral researchers

and scientists hired by IITA through this agreement will be co-supervised by WF Project Leader.

Il. Expected Outputs and Required Activities to be Performed by Sub-grantee

Table 1: Expected Outputs and Required Activities to be Performed by Sub-grantee

Outputs

Activities

Output 1: Participation in annual
project meetings and planning a
Start-up workshop

Detailed activities:

Participate in annual project meetings to report on scaling activities of the
previous year and plan the scaling activities of the next year with partners
and other stakeholders.

Guide and support the project teams during stakeholder’s consultations,
the production of booklets and manuals and the extension workshops.

Output 2: New knowledge on
market trends and commercial
viability of feeds derived from
(novel) local ingredients
produced in 3 focus countries
and made widely available.

Detailed activities:

3 market assessments (1 per project country): Conduct literature review
of relevant policy, research, and country documents; Design market
assessments for each country; Data collection and analysis; and Report
preparation and publication.

Output 3: Integrated knowledge
for enabling the scaling
environment (including exploring
barriers and bottlenecks to
scaling), and strategies for
scaling up the use of novel feeds
and feed management
approaches in the 3 target
countries  co-developed  with
stakeholders and used to guide
selection of country scaling
strategies

Detailed activities:

Annual assessments of enabling and constraining factors for scale-up
(1 per project country at the end of years 1, 2, 3, 4): Design scaling
assessments for each country (redesign/update for each year as needed);
Data collection and analysis, including online stakeholder workshops
(1 workshop per country at the end of year 1 and 1 recap workshop at the
end of year 4 for a total of 4); and Report preparation and publication.

Stakeholder consultations to co-develop scaling strategies: Organise and
facilitate 2 stakeholder workshops per country (total of 6); Report
preparation and dissemination.
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Outputs

Activities

Output 4: Strategic partnerships
for scaling the use of the project’s
innovations and knowledge built
and operational with a range of
partners in the focus countries
(sub-activites to  be  co-
developed with scaling partners

Detailed activities:

Develop innovation platforms for bringing key scaling stakeholders
together; Identify and set up demonstration sites and model farms; Host
farmer field days on demo sites and model farms; Build partnerships with
cooperatives to test and use novel feeds; Support establishment of new
feed services and businesses by young people, farmers, etc; Support
small-scale millers to develop new product offerings based on project's

and as part of scaling | innovations; and Build partnerships with NGOs, private sector, and
assessments) extension service providers to incorporate project's knowledge and
innovations into their offerings to aquaculture farmers.
Detailed activities:
Output 5: Disseminate

knowledge through workshops,
conferences, and mass media

Design and conduct context-specific outreach (based on assessments in
output 1.5) to target end-users (farmers and millers) to support scale-up;
and Develop scaling potential outside of project by identifying additional
scaling opportunities.

For exact description of the Expected Outputs and Required Activities to be performed: Kindly refer to the Project
Description, Result Framework and Implementation Plan approved by the donor, Norad (Annex 6A,6B and 6C).

Outcomes or Results Expected (include Work Plan or Activity Implementation Plan) if needed

Outcomes or results expected 1: Participate in the project annual meetings.
Outcomes or results expected 2: 3 of market assessment reports completed.

Outcomes or results expected 3: 12 scaling assessments completed, and strategies developed; 6 -
stakeholder consultations/ 2 workshops completed to validate scaling assessments and strategies.

Outcomes or results expected 4: 6 demonstration sites/model farms developed and 12 farmer field days
hosted; 3000 farmers who visit demonstration sites/model farms and attend farmer field days; 1500 farmers
who test novel feeds on their farms; 15 farmers’ cooperative in promoting, testing, and using novel feeds; 12
new feed services/feed businesses established by farmers, young people, cooperatives, and other
stakeholders; 15 of new millers that change or improve their products based on knowledge and innovations
developed by the project; and 9 of NGOs, private sector partners, or extension service providers that
incorporate the project's knowledge and innovations into their offerings/ services to farmers (e.g. financial
products for farmers who adopt new feeds)

Outcomes or results expected 5: 10 online workshops to disseminate knowledge; Number of conference
presentations; 3 YouTube videos; 1 BMPs; 1 online and printed factsheets; 1 benefits story published; 1 radio
programme aired; 1 TV programme aired; 6000 end-users reached through digital and in-person outreach;
and 1 policy briefs published and launched.

Activity Implementation Plan:

Activity Implementation Plan: Please refer to Annex 6C
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IV. Budget, Reporting and Payment Schedule

1) BUDGET in NOK

Table 2: BUDGET in NOK

Budaet ltem/ Year Year 1 Year 2 Year 3 Year 4 Total

9 (NOK) (NOK) (NOK) (NOK) (NOK)
Personnel Cost 357,251 177,804 215,520 269,400 1,019,975
Specific project-related ; 748,498 743,491 735775 2.227,764
costs
IITA Indirect Cost
(1613 %) 57,625 149,412 154,689 162,135 523,861
Total (NOK) 414,876 1,075,714 1,113,700 1,167,310 3,771,600

The following modifications to the budget require written approval from WorldFish:

= To change the required funding amounts necessary to fulfill the stated project objectives.

= To change or temporarily replace key project staff.

= To reallocate between budget lines items an amount greater than 10% percent of the main budget line.

= To add a line item to the budget.

= To sub-grant or subcontract any portion of this budget to a third party.

2) PAYMENT SCHEDULE

WorldFish, subject to funds received from the donors and accordance with payment terms as per table below,
will pay the partner a total of not more than NOK3,771,600 towards the expected outputs / deliverables as per
Annex 2. Fund Transfers may be executed in Norwegian Krone (NOK).

With the exception of the first payment of NOK145,207 (35% of first year budget) upon acceptance of the
Year 1 Work Plan and Budget, subsequent releases of funds (cost reimbursement) to the Sub-grantee are
subject to the following conditions:

1. Technical and financial reports that are due are received and accepted by WorldFish, whichever is the later
(please refer to Table 3 - Schedule for Submission of Technical Reports and Table 4 — Schedule for

Submission of Financial Reports).

2. Sub-grantee’s approved expenditure reports cover at least 75% of the previous cash transfers from

WorldFish.

3. Sufficient supporting evidence must be provided with the financial reports to support the expenditure.

Payment should be made to the below account number:-

Bank Account Holder Name

Bank Name
Bank Account Currency

SWIFT BIC

: Barclays Bank Pic

:UsSD
: BARCGB22
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IBAN : GB84BARC20000056516000
Sort Code 1200000
Branch Address : Level 16, 1 Churchill Place, Canary Wharf, London, E14 5HP,

United Kingdom
Bank Account Number : 56516000

WorldFish shall not be responsible for any losses incurred by the Sub-grantee due to currency
fluctuations and/or delays, standard and additional bank charges arising from incomplete or inaccurate
banking details submitted. The sole responsibility shall be the Sub-grantee directly.

3) REPORTS
a. Financial Reporting

Sub-grantee shall submit the following reports to WorldFish according to the Table 4 (Schedule for Submission
of Financial Report) below:

Financial reporting template is provided for in Annex 3 (MS Excel file). Reports shall be submitted in the currency
set out in the Signature Page, i.e., in NOK. The Sub-grantee shall submit proof by the bank of the amount that
has been credited in the currency of account for the funds disbursed by WorldFish.
Financial reports shall include at a minimum the following information:

a. Budget versus actual expenses, with current reporting period data and grant to date data.

b. Detailed list of expenses that include description, transaction date, amount, expense category, exchange
rates used to convert to reporting currency.

c. Cost Share or matching progress report for period. (if necessary)

d. WorldFish needs access to all supporting documentation from the sub-grantee to support the transaction
list.

e. Fund balance status — cash received from WorldFish versus expenditures reported to WorldFish
b. Technical Reports

Sub-grantee shall submit the following reports to WorldFish according to the Table 3 (Schedule for Submission
of Technical Report) below:

Technical reporting template is provided for in Annex 3 (MS Word file)

c. Other Reports

WorldFish may, at its discretion, require other necessary reports (supporting documents) from Sub-grantee.
d. Reporting Format

Sub-grantee shall submit semi-annual and annual technical reports not later than one month after the reporting
period.

Sub-grantee shall submit semi-annual financial report in NOK covering January to June not later than one month

after reporting period and annual financial report in NOK covering January to November (actual spending) and
for the month of December (estimation).
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Sub-grantee shall submit a final financial statement in NOK and a final technical report not later than 4 weeks
after completion of the project.

Table 3: Schedule for Submission of Technical Report

No | Reporting Period Type of Report Due Date

1. January 2023 — December 2023 | FASA Annual Technical Report 2023Q1-Q4 30 January 2024

2. January 2024 — June 2024 FASA Mid-Year Technical Report 2024Q1-Q2 30 July 2024

3. January 2024 — December 2024 | FASA Annual Technical Report 2024Q1-Q4 30 January 2025

4. January 2025 — June 2025 FASA Mid-Year Technical Report 2025Q1-Q2 30 July 2025

5. January 2025 - December 2025 FASA Annual Technical Report 2025Q1-Q4 30 January 2026

6. January 2026 — June 2026 FASA Mid-Year Technical Report 2026Q1-Q2 30 July 2026

7. January 2026 — December 2026 | FASA Annual Technical Report 2026Q1-Q4 30 January 2027

8. January 2027 — April 2027 FASA Mid-Year Technical Report 2027Q1-Q2 30 May 2027

9. June 2023 — April 2027 FASA Final Technical Report 2023-2027 30 May 2027
Table 4: Schedule for Submission of Financial Report

No | Reporting Period Type of Report Due Date

1. January 2023 — December 2023 | FASA Annual Financial Report 2023Q1-Q4 30 December 2023

2. January 2024 — June 2024 FASA Mid-Year Financial Report 2024Q1-Q2 30 July 2024

3. January 2024 — December 2024 | FASA Annual Financial Report 2024Q1-Q4 30 December 2024

4. January 2025 — June 2025 FASA Mid-Year Financial Report 2025Q1-Q2 30 July 2025

5. January 2025 — December 2025 | FASA Annual Financial Report 2025Q1-Q4 30 December 2025

6. January 2026 — June 2026 FASA Mid-Year Financial Report 2026Q1-Q2 30 July 2026

7. January 2026 — December 2026 | FASA Annual Financial Report 2026Q1-Q4 30 December 2026

8. January 2027 — April 2027 FASA Mid-Year Financial Report 2027Q1-Q2 30 May 2027

9. June 2023 — April 2027 FASA Final Financial Report 2023-2027 30 May 2027
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ANNEX 3: REPORTING TEMPLATE

Financial & Technical reporting template-Please see Annex 3a and 3b for details.
Financial Reporting Template: Annex 3a (attached)

Technical Reporting Template: Annex 3b (attached)

DocuSign Envelope ID: 4BC4ECB8-B6A4-4436-8EE4-36C5233DEF09

ANNEX 4: PART Il: GENERAL CONDITIONS APPLICABLE TO GRANTS FROM THE NORWEGIAN
AGENCY FOR DEVELOPMENT COOPERATION (ATTACHED).
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ANNEX 5: CGIAR AND WORLDFISH POLICIES AND PROCEDURES

In addition to the Policies and Procedures listed in Annex 1 Atrticle IV, the Sub-Grantee shall adhere to the
attached WorldFish Procurement Policy for all procurement-related activities (attached).
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ANNEX 6: PROJECT DESCRIPTION (ANNEX A), RESULT FRAMEWORK (ANNEX B), AND
IMPLEMENTATION PLAN (ANNEX C)
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WorldFish

Date 30 January 2023

Includovate Pty Ltd
Attention: Dr. Kristie Drucza
Level 1, Suite 2, 85,

87 Charles St,

Kew VIC 3101, Australia

Email : kristie.drucza@includovate.com

PLA13008

Email of PIC (Program Manager): mercy.kamau@includovate.com

Dear Dr. Kristie Drucza,

Lead Gender and Social Inclusion Study for the Development and Scaling of Sustainable Feeds for
Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA).

WorldFish hereby appoints Includovate Pty Ltd (“Consultant’) as a Lead Gender and Social Inclusion Study
for the project stated above and on the terms and conditions contained herein. References to you shall include
your personnel, where the context requires. The details of this Consultancy contract are as per the details listed

below.
1. General Terms
Consultancy Commencement Date | 12 January 2023
Consultancy End Date 30 July 2023

Duration of Contract

Approximately 7 months and 15 days

Contract Commencement Date 16 January 2023
Contract End Date 30 August 2023
Proposed Project Completion Date | 30 April 2027

Expected Activities

The consultant will develop and conduct mixed methods gender
and social assessments in the 3 project countries (Nigeria, Zambia,
and Kenya) using a context-sensitive approach and compiling sex-
disaggregated data. These initial assessments will be completed in
6 months and will identify opportunities for the project to advance
the gender and social inclusion goals of Norad, WorldFish, and
other key stakeholders within the novel feeds landscape, as per the
project implementation plan.

Project Leader

Rodrigue Yossa
Senior Scientist

WorldFish Headquarters (Malaysia). Jalan Batu Maung, Batu Maung, 11960 Bayan Lepas, Penang, Malaysia
T: +604 628 6888  F: +604 626 5530  E: worldfishcenter@cgiar.org  M: P.O. Box 500, GPO 10670, Penang, Malaysia
Legal Name: International Center for Living Aquatic Resources Management (ICLARM) www.worldfishcenter.or
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2, Deliverables
No. Due Date Deliverables
1 | Gender Equality and Social Inclusion (GESI) Analysis Report
a | 18 January 2023 Annotated outline
b | 20 February 2023 First draft (for input by project team members)
¢ | 23 February 2023 Second draft (for input by project team members and donor)
d | 15 March 2023 Final report complete (incorporating inputs from all above)
e | 31 March 2023 Expense report for the period up to 10 March 2023
2 | Gender and Inclusive Development Action Plan (GIDAP)
a | 28 February 2023 Annotated outline
b | 31 March 2023 First draft (for input by project team members)
¢ | 15 April 2023 Second draft (for input by project team members and donor)
d | 30 April 2023 Final report complete (incorporating inputs from all above)
3 | Publications
a | 15 April 2023 Draft outcome report
b | 30 April 2023 Final outcome report
c | 31 May 2023 Draft journal article 1

All publications resulting from this Consultancy will be co-authored by the WorldFish Project Leader.

Future Collaboration:
Upon completion of the deliverables described in Year 1, the parties may agree to enter into a collaboration to
develop and evaluate the expected work of Includovate Pty Ltd in the FASA project from Y2 to Y5, which would
involve the Re-assessment and alignment of gender and social inclusion study assessment work in the FASA
project countries and attendance of the annual project workshops. The Tentative Deliverables below may be
subject to change, shall not bind the parties hereto, and shall be subject to the execution of separate
agreements for the respective years.

Tentative Deliverables (Year 2 to 5)

No | Reporting Period Type of Report Due Date

1. | January 2023 — December 2023 | FASA_Annual Assessment Report 2023Q1-Q4 | 30 January 2024
2. | January 2024 — June 2024 FASA_Mid-Year Assessment Report 2024Q1-Q2 | 30 July 2024

3. | January 2024 — December 2024 | FASA_Annual Assessment Report 2024Q1-Q4 | 30 January 2025
4. | January 2025 — June 2025 FASA_Mid-Year Assessment Report 2025Q1-Q2 | 30 July 2025

5.. | January 2025 — December 2025 | FASA_Annual Assessment Report 2025Q1-Q4 | 30 January 2026
6. | January 2026 — June 2026 FASA_Mid-Year Assessment Report 2026Q1-Q2 | 30 July 2026

7. | January 2026 — December 2026 | FASA_Annual Assessment Report 2026Q1-Q4 | 30 January 2027
8. | January 2027 — April 2027 FASA_Mid-Year Assessment Report 2027Q1-Q2 | 30 May 2027

9. | December 2022 — April 2027 FASA_ Final Assessment Report 2022-2027 30 May 2027
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3. Appointment of Personnel
You shall appoint the following personnel to carry out the Project and deliver the deliverables stated above: -

4

0. Name Qualifications

1.

Mercy Kamau Associate Program Manager of Includovate Pty Ltd
Masters | Public Health

Brunel University, UK

2. Kristie Drucza CEO of Includovate Pty Ltd

Ph.D. | Social Protection and Inclusion in Nepal, Deakin
University, Australia

3. Sujata Ganguly South Asia Gender Empowerment and Social Inclusion (GESI)
Lead of Includovate Pty Ltd

Ph.D. | Population Studies
International Institute for Population Sciences (lIPS), India

4. Wanja Njiriri Gender Technical Lead of Emerald Environmental Ltd
Master of Arts | Power, Participation and Social Change
The University of Sussex, UK

5. Emmanuel Kodwo Mensah Associate Researcher of Includovate Pty Ltd

Masters | Gender Studies

Makerere University, Uganda

You shall be solely responsible for the conduct of your personnel and shall indemnify WorldFish against any
loss, damage, suit, claim, liabilities, demand, cost, fee or any expense whatsoever that may be asserted by a
third party as a result of your personnel’s negligence or misconduct.

You shall also be solely responsible for establishing and paying compensation and other benefits to its
personnel. You shall be responsible for compliance with all laws relating to your personnel, including but not
limited to tax, insurance and social security contributions.

In the event of any change in the named personnel above and subject to WorldFish’s approval, you agree to
appoint personnel with equivalent or better qualifications as a replacement. Such change in personnel shall
not affect your obligations and responsibilities contained in this agreement.

4. Fees and Expenses

You will be paid an all-inclusive service fee of no more than NOK 562,437 for this consultancy contract.
Payment will be made by telegraphic in accordance with the payment schedule below.

Future Collaboration:

Upon completion of the deliverables described in Year 1, the parties may agree to enter into a collaboration to
develop and evaluate the expected work of Includovate Pty Ltd in the FASA project from Y2 to Y5, which would
involve the Re-assessment and alignment of gender and social inclusion study assessment work in the FASA
project countries and attendance of the annual project workshops. The Tentative Budget below may be subject
to change, shall not bind the parties hereto, and shall be subject to the execution of separate agreements for
the respective years.
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Tentative Budget in NOK

Year Year Year Year Total
Budget Item/ Year 2 3 4 5 (NOK)
(NOK) (NOK) (NOK) (NOK)
Personnel Cost 347,067 349,967 352,925 202,385 1,252,343

The terms and amounts contained above are indicative only and shall not bind WorldFish in any way
whatsoever. The payments referred to in the tentative budget above are subject to the approval of WorldFish’s
budget for the respective years, the receipt of funds from donors and the execution of a separate agreement
for each respective year.

Payment Schedule

# | Deliverables against which payment is made Azrngr(r;t Due Date
Upon signing of the contract and submission of the

! planned budget for the spending of the first tranche 224,975 20 January 2023
Upon acceptance of deliverables 1 and 2 and full .

2 | utilization of the initial disbursement of NOK224,975/- 168,731 30 April 2023
Upon acceptance of deliverable 3 168,731 30 August 2023

In case of partial performance of the work set out in this contract, WorldFish has the discretion to pay a partial
sum corresponding to the work completed or withhold payment for inadequate performance. Payment shall be
made to the following Bank account:

Name and address of Bank Citibank Australia, 2 Park Street Sydney, NSW 2000 Australia
Branch Name Citibank, N. A. Australia

Account Name Includovate Pty Ltd

Account Number 491285698

SWIFT Code CITIAU2X

Bank Account Currency usD

WorldFish shall not be responsible for any losses incurred by the Recipient due to currency fluctuations and/or
delays, standard and additional bank charges arising from incomplete or inaccurate banking details submitted.
The sole responsibility shall be the Recipient directly.

Any extension of the service contract is subject to project needs and importance, and subject to the discretion
of WorldFish.

5.  Allowances and Perquisites

Under this contract you will not be entitled to any allowances, perquisites and benefits other than those stated
in this letter.

If, or the purposes of this contract, you are required to travel to Malaysia or any of the project countries to
attend the annual project workshop, WorldFish will cover the costs of your flights, accommodation and per
diem in accordance with WorldFish travel policies. Funds for the costs specified in this paragraph shall be in
addition and not part of the all-inclusive service fee stated in Clause 4 above.
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6. Termination

If either party is in material breach of any of its obligations under the contract, the other party can give it
written notice that within 14 days of receiving such notice the breach must be remedied (if such breach is
capable of remedy). If the breaching party fails to remedy the breach within the 14 days or if the breach is
not capable of remedy, the non-breaching party can terminate the contract. The termination will be effective
5 days after the breaching party receives written notice of termination from the non-breaching party.

7. Intellectual Property

You will be provided with a copy of the WorldFish policy on Intellectual Assets which applies to the terms of
this agreement and to your work at WorldFish.

Nothing will affect the ownership of any intellectual property that either party had prior to this agreement
(“Background Intellectual Property”).

Both parties agree to grant non-exclusive, royalty-free licenses to use the Background Intellectual Property
which will need to be shared and exchanged to allow the Services to be carried out.

You hereby assign to WorldFish all intellectual property rights (including, without limitation, patents, copyright
and related rights) and inventions arising from the services you render for WorldFish. You agree promptly to
execute all documents and do all acts as may, in the opinion of WorldFish, be necessary to give effect to this
clause.

Intellectual property and Research Data created in the course of this contract is governed by Annex A.
Books and publications (paper and electronic) obtained with WorldFish funds will remain the property of
WorldFish.

8.  Confidential Information and WorldFish Property

You shall not use or disclose to any person either during or at any time after your engagement by WorldFish
any confidential information about the business or affairs of WorldFish or any of its business contacts, or
about any other confidential matters which may come to your knowledge in the course of providing the
Services. For the purposes of this clause, confidential information means any information or matter which is
not in the public domain and which relates to the affairs of WorldFish or any of its contacts.

All documents, manuals, hardware and software provided for your use by WorldFish, and any data or
documents (including copies) produced, maintained or stored on the WorldFish computer systems or other
electronic equipment (including mobile phones if provided by WorldFish), remain the property of WorldFish.

9. Data Protection

You consent to WorldFish holding and processing data relating to you for legal, personnel, administrative
and management purposes and in particular to the processing of any "sensitive personal data" as defined in
Malaysian Law.

You consent to WorldFish making such information available to other Centers within CGIAR, service
providers to WorldFish (such as advisers), regulatory authorities, governmental or quasi-governmental
organisations and potential purchasers of WorldFish or any part of its work, for purposes other than
marketing.
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10. Status

You will be an independent contractor and nothing in this agreement shall render you an employee, worker,
agent or partner of WorldFish and you shall not hold yourself out as such.

You will be required to arrange your own group medical, life and AD&D insurance. WorldFish will not assume
responsibility for any insurance liability. You will also be responsible for all relevant taxes made in connection
with the performance of your services, and any claim brought against you in connection with the provision of
the services.

11. Policies, Procedures and Guidelines

You are required to comply with WorldFish’s code of conduct, ethics policy, child protection policy, anti-
harassment, discrimination and bullying policy, anti-fraud and anti-corruption policy, and any other
organizational policies relating to workplace behaviors and processes. WorldFish may terminate the
appointment with immediate effect in the event that you are in breach of any of the provisions of this letter or
if your conduct brings yourself or WorldFish into disrepute.

12. Force Majeure

If either you or WorldFish is temporarily unable by reasons of force majeure to meet any of obligations laid
out under this employment contract, and if written notice of such event is given to the other party within thirty
(30) days’ of its occurrence, the obligations that the affected party is unable to perform by reason of the event
shall be suspended for as long as the inability continues. If necessary, the employment contract can be
cancelled if Force Majeure prevents performance for an extended period. Neither party shall be liable to the
other party for delays arising from such event. The term “Force Majeure” as used herein shall mean Acts of
God, strikes, lockouts or other industrial disturbances, acts of public enemy, wars, blockades, insurrection,
riots, epidemics, lightening, floods, washouts, civil disturbances, explosions and other similar events not
within the control of either Party and which, by the exercise of due diligence, neither party is able to overcome.

13. Choice of Law

Before recourse to legal action, all attempts must be made to settle the dispute amicably by negotiations
between the parties.

The laws of Malaysia shall apply and the Parties herein agree to be bound by the court of competent
jurisdiction of Malaysia.

If you agree with the terms and conditions of this service contract, please sign in the space below and
return a signed duplicate to us.

Yours sincerely,

DocuSigned by:

SowMo

6;&0‘48‘04 EJDA
dyon Niyogi

Acting, Corporate Services Director

In agreement to the above terms:

DocuSigned by:

DV‘. ng‘u, Drw/l)a. Feb 2, 2023 | 1:57 PM SGT

.CAS 1_601 DTEGO424, ..
Kristie Drucza Date

CEO of Includovate Pty Ltd
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Attachments:

. Anti-Fraud and Anti-Corruption Policy.

. Anti-Harassment, Discrimination and Bullying Policy.

. Anti-Harassment, Discrimination and Bullying policy receipt and acknowledgement form.
. Child Protection Policy.

. Child Protection Policy code of conduct form.

. Child Protection Policy self-declaration and disclosure form.

. Conflict of Interest declaration form

. Updated Project Implementation Plan.

O~NOOTAhWN -
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ANNEX A: INTELLECTUAL PROPERTY POLICY

1 INTELLECTUAL PROPERTY: DEFINITION

“Intellectual property” means information, ideas, inventions, innovations, art work, data, designs, maps,
models, findings, literary texts, new fish varieties and any other matter or thing whatsoever as may be
capable of legal protection or the subject of legal rights, as granted by national laws, and may include the
following items:

1.1
1.2

1.3

1.4
1.5
1.6
1.7
1.8
1.9

Patents;

Information which is of a kind and which has been communicated in such a way as to give rise to a
duty of confidentiality (a trade secret or ‘know how’ are examples of this type of IP);

Copyright vesting in literary works (including computer programs), dramatic works, musical works,
artistic works, films, sound recordings, multimedia works, broadcast, published editions and certain
types of performance;

Registered trademarks;

Unregistered trademarks used or intended for use in business, plant breeders’ rights or equivalent;
Registered designs and designs capable of being registered;

New fish varieties and the rights of breeders of such varieties;

Layout designs of integrated circuits;

Databases; and other rights resulting from intellectual activity in the industrial, commercial, scientific,
literary and artistic fields.

2 RESULTING INTELLECTUAL PROPERTY RIGHTS

2.1

2.2

All intellectual property rights arising from a partnership with another Partner must be treated in the
following manner:

a) If all or a substantive majority of the cost of the collaborative project is borne by WorldFish, then
WorldFish reserves the right to own all resulting intellectual property rights resulting from the
project but WorldFish grants the Partner a non-exclusive, worldwide, royalty-free, irrevocable
license to use, publish and sublicense the resulting intellectual property; if the Partner
organization bears all or a substantive majority of the cost, then vice versa.

b) If the Partner contributes approximately 50% of the cost, the resulting intellectual property rights
shall be jointly owned by both Parties. As such, they shall remain publicly accessible and shall
be available to the partners of WorldFish and the Partner and to end-users.

c) Results of the collaborative research will be jointly published in the public interest as mutually
agreed upon.

Allintellectual property created by an employee or consultant in the course of their work at WorldFish
must be treated in the following manner:

a) Allintellectual property so generated shall belong solely to WorldFish;

b) The ownership and retention of research data and information generated during the
consultancy/employment for WorldFish are vested by WorldFish. Prior to completion of the
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contract, all data and information gathered as part of the WorldFish activity must be sorted and
organized in good order so that it can be used by others in WorldFish for future activities, and is
ready for long-term storage. This will include, but not be limited to, research data and notes, field
and laboratory notebooks and records, computer files, computer discs and tapes, and all project
reports.

c) Books and publications (paper and electronic) obtained by WorldFish funds will remain the
property of WorldFish. Reprints obtained during the consultancy/employment will be left with
WorldFish for inclusion in the WorldFish library.

3 BACKGROUND INTELLECTUAL PROPERTY

Either Party may choose to introduce intellectual property that it owns to the other, in the interest of this
agreement. It would thereby grant the other Party a license to use and sublicense the background
intellectual property being introduced, wherever this is required to meet the objectives of this agreement.

4 INTELLECTUAL PROPERTY RIGHTS PROTECTION

Partners/employees/consultants who believe that intellectual property rights protection should be sought
by WorldFish in relation to aspects of the collaborative work must discuss this with their WorldFish
counterpart/supervisor. As a general rule, such IP protection shall not be sought unless it is necessary for
the further improvement of the intellectual property or to enhance the scale or scope of impact on target
beneficiaries, in furtherance of the CGIAR Vision as defined in the CGIAR IA Principles.

5 PUBLICATION

Wherever possible, publications should be in Open Access Journals or made available through Open
Access Repositories. Similarly, data sets and other outputs of research should be publicly available in line
with the obligation of WorldFish to comply with the CGIAR Open Access and Data Management Policy.

Includovate Pty Ltd — Service Contract Page 9
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WorldFish

16 January 2023

NAGI Enterprise
Angela Samundengo
Alick Nkhata Road

Z2 | 35 Kalingalinga
Lusaka, Lusaka Province,
Zambia

PLA13007

Email of PIC: murisa.mzime@gmail.com

NAGI Email:_nagieenterprise@gmail.com

Dear NAGI Enterprise,

Lead Climate Change & Environmental Assessment for the Development and Scaling of Sustainable
Feeds for Resilient Aquatic Food Systems in Sub-Saharan Africa (FASA).

WorldFish hereby appoints NAGI Enterprise (“Consultant”’) as a Lead Climate Change & Environmental
Assessment for the project stated above and, on the terms, and conditions contained herein. References to
you shall include your personnel, where the context requires. The details of this Consultancy contract are as per

the details listed below.

1. General Terms

Consultancy Commencement Date

11 January 2023

Consultancy End Date

30 July 2023

Duration of Contract

Approximately 6 months and 15 days

Contract Commencement Date

16 January 2023

Contract End Date

30 August 2023

Proposed Project Completion Date

30 April 2027

Expected Activities

The consultant will identify opportunities for the project to benefit
the environment within the novel feeds landscape in the 3 project
countries (Nigeria, Zambia and Kenya). The selected organization
is expected to employ life cycle assessment (LCA) methods. The
initial assessments will be completed in the first 6 months of the
project and will find a way for the project to contribute to advance
climate change and environment goals of Norad, WorldFish, and
other key stakeholders within the novel feeds landscape, as per the
FASA project implementation plan.

Project Leader

Rodrigue Yossa

WorldFish Headquarters (Malaysia). Jalan Batu Maung, Batu Maung, 11960 Bayan Lepas, Penang, Malaysia
T: +604 628 6888  F: +604 626 5530  E: worldfishcenter@cgiar.org ~ M: P.O. Box 500, GPO 10670, Penang, Malaysia
Legal Name: International Center for Living Aquatic Resources Management (ICLARM) www.worldfishcenter.or
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2. Deliverables (Year 1)
No. Due Date Deliverables
1 | Climate Change and Environmental Analysis Report
a | 16 January 2023 Annotated outline
b | 15 February 2023 First draft (for input by project team members)
¢ | 20 February 2023 Second draft (for input by project team members and donor)
d | 10 March 2023 Final report complete (incorporating inputs from all above)
e | 31 March 2023 Expense report for the period up to 10 March 2023
2 | Life Cycle Assessment (LCA)
a | 28 February 2023 Annotated outline
b | 30 March 2023 First draft (for input by project team members)
¢ | 15 April 2023 Second draft (for input by project team members and donor)
d | 30 April 2023 Final report complete (incorporating inputs from all above)
3 | Outcome Report
a | 15 April 2023 Draft outcome report
b | 30 April 2023 Final outcome report
¢ | 30 May 2023 Draft journal article 1
d | 30 June 2023 Draft journal article 2
e | 30 July 2023 Draft journal article 3

All publications resulting from this Consultancy will be co-authored by the WorldFish Project Leader.
Future Collaboration:

Upon completion of the deliverables described in Year 1, the parties may agree to enter into a collaboration to
develop and evaluate expected work of NAGI in the FASA project from Y2 to Y5, which would involve the Re-
assessment and alignment of climate change and environmental assessment work in the FASA project
countries and attendance of the annual project workshops. The Tentative Deliverables below may be subject
to change, shall not bind the parties hereto and shall be subject to the execution of separate agreements for
the respective years.

Tentative Deliverables (Year 2 to 5)

No | Reporting Period Type of Report Due Date
1 | January 2023 — December 2023 | FASA_Annual Assessment Report 2023Q1-Q4 | 30 January 2024
2 | January 2024 — June 2024 FASA_Mid-Year Assessment Report 2024Q1-Q2 | 30 July 2024
3 | January 2024 — December 2024 | FASA_Annual Assessment Report 2024Q1-Q4 | 30 January 2025
4 | January 2025 — June 2025 FASA_Mid-Year Assessment Report 2025Q1-Q2 | 30 July 2025
5 | January 2025 — December 2025 | FASA_Annual Assessment Report 2025Q1-Q4 | 30 January 2026
6 | January 2026 — June 2026 FASA_Mid-Year Assessment Report 2026Q1-Q2 | 30 July 2026
7 | January 2026 — December 2026 | FASA_Annual Assessment Report 2026Q1-Q4 | 30 January 2027

Service Provider — Service Contract Page 2
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8 | January 2027 — April 2027 FASA_Mid-Year Assessment Report 2027Q1-Q2 | 30 May 2027

9 | December 2022 — April 2027 FASA_Final Assessment Report 2022-2027 30 May 2027

3. Appointment of Personnel
You shall appoint the following personnel to carry out the Project and deliver the deliverables stated above:-

activities in Zambia

No. Name Qualifications
1. Mzime R. Ndebele Murisa-Principal | Program Specialist of START International
Invgstllgat.or Consultant and Leading Ph.D. | Biodiversity and Conservation Biology
activities in Kenya
University of the Western Cape, South Africa
2. Prof. Fanuel Kapute- Leading Fisheries & Aquatic Science and Project Evaluation

Specialist (Consultant) of NAGI Enterprise

Ph.D. | Aquaculture and Fisheries Science

University of Malawi

Social Science Researcher and Associate Professor
(Consultant) of NAGI Enterprise

Ph.D. | Development Studies

3. Prof. Chipo Mubaya- Leading
activities in Nigeria

University of the Free State, South Africa

4, Angela Samundengo- Overall
administrative coordination and
communication

Director and Founder of NAGI Enterprise
Master of Science | Project Management.

University of Roehampton, UK

You shall be solely responsible for the conduct of your personnel and shall indemnify WorldFish against any
loss, damage, suit, claim, liabilities, demand, cost, fee or any expense whatsoever that may be asserted by a
third party as a result of your personnel’s negligence or misconduct.

You shall also be solely responsible for establishing and paying compensation and other benefits to its
personnel. You shall be responsible for compliance with all laws relating to your personnel, including but not
limited to tax, insurance and social security contributions.

In the event of any change in the named personnel above and subject to WorldFish’s approval, you agree to
appoint personnel with equivalent or better qualifications as a replacement. Such change in personnel shall
not affect your obligations and responsibilities contained in this agreement.

4. Fees and Expenses
You will be paid an all-inclusive service fee of no more than NOK 569,268.57 for this consultancy contract.

Payment will be made by telegraphic in accordance with the payment schedule below.
Future Collaboration:

Upon completion of the deliverables described in Year 1, the parties may agree to enter into a collaboration to
develop and evaluate expected work of NAGI in the FASA project from Y2 to Y5, which would involve the Re-
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assessment and alignment of climate change and environmental assessment work in the FASA project
countries and attendance of the annual project workshops. The Tentative Budget below may be subject to
change, shall not bind the parties hereto and shall be subject to the execution of separate agreements for the
respective years.

Tentative Budget in NOK

Year Year Year Year Total
Budget Item/ Year 2 3 4 5 (NOK)
(NOK) (NOK) (NOK) (NOK)
Personnel Cost 351,054.57 | 351,054.57 | 351,054.57 | 197,496.57 | 1,250,660.28

The terms and amounts contained above are indicative only and shall not bind WorldFish in any way
whatsoever. The payments referred to in the tentative budget above are subject to the approval of
WorldFish’'s budget for the respective years, the receipt of funds from donors and the execution of a
separate agreement for each respective year.

Payment Schedule

# | Deliverables against which payment is made pzrng:‘(r;t Due Date
Upon signing of the contract and submission of the

! planned budget for the spending of the first tranche 395,000 16 January 2023
Upon acceptance of deliverables 1 and 2 and full .

2 | utilization of the initial disbursement of NOK395,000/- 100,000 30 April 2023
Upon acceptance of deliverable 3 74,268.57 30 August 2023

In case of partial performance of the work set out in this contract, WorldFish has the discretion to pay a partial
sum corresponding to the work completed or withhold payment for inadequate performance. Payment shall be
made to the following Bank account:

Name and address of Bank STANBIC BANK ZAMBIA LIMITED, 1 NAIROBI PALACE CAIRO
ROAD LUSAKA ZAMBIA

Branch Name CAIRO ROAD

Branch Code 040002

Account Name NAGI ENTERPRISE

Account Number 9130005411037

SWIFT Code SBICZMLX

Bank Account Currency uUsD

WorldFish shall not be responsible for any losses incurred by the Recipient due to currency fluctuations and/or
delays, standard and additional bank charges arising from incomplete or inaccurate banking details submitted.
The sole responsibility shall be the Recipient directly.

Any extension of the service contract is subject to project needs and importance, and subject to the discretion
of WorldFish.
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5.  Allowances and Perquisites

Under this contract you will not be entitled to any allowances, perquisites and benefits other than those stated
in this letter.

If, for the purposes of this contract, you are required to travel to Malaysia or any of the project countries to
attend the annual project workshop, WorldFish will cover the costs of your flights, accommodation and per
diem in accordance with WorldFish travel policies. Funds for the costs specified in this paragraph shall be in
addition and not part of the all-inclusive service fee stated in Clause 4 above.

6. Termination

In case of gross underperformance of the work set out herein or material breach of the obligations under this
agreement, WorldFish may terminate this contract with five (05) working days’ notice.

Further, either party may terminate this agreement at any time upon fourteen (14) working days’ written
notice.

Upon termination, all property of WorldFish that is in your possession including any original or duplicate
documents must be returned to WorldFish. You undertake to irretrievably delete any information relating to
WorldFish stored on any device, electronic or otherwise, and all matters derived from such sources which is
in your possession or under your control outside the premises of WorldFish.

7. Intellectual Property

You will be provided with a copy of the WorldFish policy on Intellectual Assets which applies to the terms of
this agreement and to your work at WorldFish.

Nothing will affect the ownership of any intellectual property that either party had prior to this agreement
(“Background Intellectual Property”).

Both parties agree to grant non-exclusive, royalty-free licenses to use the Background Intellectual Property
which will need to be shared and exchanged to allow the Services to be carried out.

You hereby assign to WorldFish all intellectual property rights (including, without limitation, patents, copyright
and related rights) and inventions arising from the services you render for WorldFish. You agree promptly to
execute all documents and do all acts as may, in the opinion of WorldFish, be necessary to give effect to this
clause.

Intellectual property and Research Data created in the course of this contract is governed by Annex A.
Books and publications (paper and electronic) obtained with WorldFish funds will remain the property of
WorldFish.

8.  Confidential Information and WorldFish Property

You shall not use or disclose to any person either during or at any time after your engagement by WorldFish
any confidential information about the business or affairs of WorldFish or any of its business contacts, or
about any other confidential matters which may come to your knowledge in the course of providing the
Services. For the purposes of this clause, confidential information means any information or matter which is
not in the public domain and which relates to the affairs of WorldFish or any of its contacts.

All documents, manuals, hardware and software provided for your use by WorldFish, and any data or
documents (including copies) produced, maintained or stored on the WorldFish computer systems or other
electronic equipment (including mobile phones if provided by WorldFish), remain the property of WorldFish.
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9. Data Protection

You consent to WorldFish holding and processing data relating to you for legal, personnel, administrative
and management purposes and in particular to the processing of any "sensitive personal data" as defined in
Malaysian Law.

You consent to WorldFish making such information available to other Centers within CGIAR, service
providers to WorldFish (such as advisers), regulatory authorities, governmental or quasi-governmental
organisations and potential purchasers of WorldFish or any part of its work, for purposes other than
marketing.

10. Status

You will be an independent contractor and nothing in this agreement shall render you an employee, worker,
agent or partner of WorldFish and you shall not hold yourself out as such.

You will be required to arrange your own group medical, life and AD&D insurance. WorldFish will not assume
responsibility for any insurance liability. You will also be responsible for all relevant taxes made in connection
with the performance of your services, and any claim brought against you in connection with the provision of
the services.

11. Policies, Procedures and Guidelines

You are required to comply with WorldFish’s code of conduct, ethics policy, child protection policy, anti-
harassment, discrimination and bullying policy, anti-fraud and anti-corruption policy, and any other
organizational policies relating to workplace behaviors and processes. WorldFish may terminate the
appointment with immediate effect in the event that you are in breach of any of the provisions of this letter or
if your conduct brings yourself or WorldFish into disrepute.

12. Force Majeure

If either you or WorldFish is temporarily unable by reasons of force majeure to meet any of obligations laid
out under this employment contract, and if written notice of such event is given to the other party within thirty
(30) days’ of its occurrence, the obligations that the affected party is unable to perform by reason of the event
shall be suspended for as long as the inability continues. If necessary, the employment contract can be
cancelled if Force Majeure prevents performance for an extended period. Neither party shall be liable to the
other party for delays arising from such event. The term “Force Majeure” as used herein shall mean Acts of
God, strikes, lockouts or other industrial disturbances, acts of public enemy, wars, blockades, insurrection,
riots, epidemics, lightening, floods, washouts, civil disturbances, explosions and other similar events not
within the control of either Party and which, by the exercise of due diligence, neither party is able to overcome.

13. Choice of Law

Before recourse to legal action, all attempts must be made to settle the dispute amicably by negotiations
between the parties.

The laws of Malaysia shall apply and the Parties herein agree to be bound by the court of competent
jurisdiction of Malaysia.
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If you agree with the terms and conditions of this service contract, please sign in the space below and
return a signed duplicate to us.

Yours sincerely,

DocuSigned by:

S ow. Myen

63&0‘48‘04 E4 DA

Syon Niyogi
Acting, Corporate Services Director

In agreement to the above terms:

IZ!ncu Signed by:
{:}T . Jan 17, 2023 | 1:04 AM SGT

55D83D6CHEF34E2.

On behailt ot NAGI Enterprise Date
Angela Samundengo
Director and Founder of NAGI Enterprise

Attachments:

. Anti-Fraud and Anti-Corruption Policy.
. Anti-Harassment, Discrimination and Bullying Policy.

. Anti-Harassment, Discrimination and Bullying policy receipt and acknowledgement form.
. Child Protection Policy.

. Child Protection Policy code of conduct form.

. Child Protection Policy self-declaration and disclosure form.
. Conflict of Interest declaration form.

. Updated implementation plan of the FASA project

ONO O WN -
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ANNEX A: INTELLECTUAL PROPERTY POLICY

1 INTELLECTUAL PROPERTY: DEFINITION

“Intellectual property” means information, ideas, inventions, innovations, art work, data, designs, maps,
models, findings, literary texts, new fish varieties and any other matter or thing whatsoever as may be
capable of legal protection or the subject of legal rights, as granted by national laws, and may include the
following items:

1.1
1.2

1.3

1.4
1.5
1.6
1.7
1.8
1.9

Patents;

Information which is of a kind and which has been communicated in such a way as to give rise to a
duty of confidentiality (a trade secret or ‘know how’ are examples of this type of IP);

Copyright vesting in literary works (including computer programs), dramatic works, musical works,
artistic works, films, sound recordings, multimedia works, broadcast, published editions and certain
types of performance;

Registered trademarks;

Unregistered trademarks used or intended for use in business, plant breeders’ rights or equivalent;
Registered designs and designs capable of being registered;

New fish varieties and the rights of breeders of such varieties;

Layout designs of integrated circuits;

Databases; and other rights resulting from intellectual activity in the industrial, commercial, scientific,
literary and artistic fields.

2 RESULTING INTELLECTUAL PROPERTY RIGHTS

2.1

2.2

All intellectual property rights arising from a partnership with another Partner must be treated in the
following manner:

a) If all or a substantive majority of the cost of the collaborative project is borne by WorldFish, then
WorldFish reserves the right to own all resulting intellectual property rights resulting from the
project but WorldFish grants the Partner a non-exclusive, worldwide, royalty-free, irrevocable
license to use, publish and sublicense the resulting intellectual property; if the Partner
organization bears all or a substantive majority of the cost, then vice versa.

b) If the Partner contributes approximately 50% of the cost, the resulting intellectual property rights
shall be jointly owned by both Parties. As such, they shall remain publicly accessible and shall
be available to the partners of WorldFish and the Partner and to end-users.

c) Results of the collaborative research will be jointly published in the public interest as mutually
agreed upon.

Allintellectual property created by an employee or consultant in the course of their work at WorldFish
must be treated in the following manner:

a) Allintellectual property so generated shall belong solely to WorldFish;

b) The ownership and retention of research data and information generated during the
consultancy/employment for WorldFish are vested by WorldFish. Prior to completion of the
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contract, all data and information gathered as part of the WorldFish activity must be sorted and
organized in good order so that it can be used by others in WorldFish for future activities, and is
ready for long-term storage. This will include, but not be limited to, research data and notes, field
and laboratory notebooks and records, computer files, computer discs and tapes, and all project
reports.

c) Books and publications (paper and electronic) obtained by WorldFish funds will remain the
property of WorldFish. Reprints obtained during the consultancy/employment will be left with
WorldFish for inclusion in the WorldFish library.

3 BACKGROUND INTELLECTUAL PROPERTY

Either Party may choose to introduce intellectual property that it owns to the other, in the interest of this
agreement. It would thereby grant the other Party a license to use and sublicense the background
intellectual property being introduced, wherever this is required to meet the objectives of this agreement.

4 INTELLECTUAL PROPERTY RIGHTS PROTECTION

Partners/employees/consultants who believe that intellectual property rights protection should be sought
by WorldFish in relation to aspects of the collaborative work must discuss this with their WorldFish
counterpart/supervisor. As a general rule, such IP protection shall not be sought unless it is necessary for
the further improvement of the intellectual property or to enhance the scale or scope of impact on target
beneficiaries, in furtherance of the CGIAR Vision as defined in the CGIAR IA Principles.

5 PUBLICATION

Wherever possible, publications should be in Open Access Journals or made available through Open
Access Repositories. Similarly, data sets and other outputs of research should be publicly available in line
with the obligation of WorldFish to comply with the CGIAR Open Access and Data Management Policy.
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1. FASA Context

Twenty-two percent of all human dietary protein in sub-Saharan African (SSA) countries is
supplied by fish. The aquaculture sector is expanding and is expected to grow across the
region by as much as 55 percent by 2030. Development of the aquaculture industry has
been prioritized within the national agriculture development plans of more than 20 African
countries.

Aquatic animal feed is a key enabler for the sustainability and profitability of aquaculture.
According to the Blue Food Assessment, increasing the efficiency of feed to aquatic food
weight gain represents the biggest opportunity to improve environmental performance.

Until recently, most smallholder fish farmers engaged chiefly in the production of on-farm
feed. For example, in 2005, approximately 70 percent of aquafeed in Nigeria was farm-
made and in Kenya, prior to the availability of compounded feeds, most smallholder fish
farmers used locally available feedstuffs such as corn meal or rice bran to feed their fish or
fish were reared in ponds with manure—with or without supplemental feeds. However,
while many smallholder fish farmers in SSA still use on-farm feeds, the upsurge in
aquaculture growth over the past decade has led to the emergence of informal small-scale
feed millers and formal large-scale aquafeed manufacturers.

SSA countries often depend on imports in addition to domestic production for their supply
of quality feed ingredients. In Zambia, for instance, almost all micro-ingredients in feeds,
such as fishmeal, premixes and vitamins, are imported. This reliance on imported
ingredients is coupled with inconsistent quality of farm-made feeds in SSA related to
limited knowledge of in-country ingredients available, the potential processing techniques
to improve local ingredients, the formulation of local balanced diets and the use of digital
tools to access information on local ingredients.

The Development and Scaling of Sustainable Feeds for Resilient Aquatic Food
Systems in Sub-Saharan Africa (FASA) project, funded by NORAD, will take place over
a 5-year period in three African countries — Nigeria, Zambia, and Kenya. In Nigeria,
WorldFish will focus on Oyo State and Lagos State where the Nigerian Institute for
Oceanography and Marine Research is located while in Zambia, the focus will be on the
Northern Provinces and in Kenya, WorldFish will work in Nairobi as well as Nakuru where
Egerton University is located.

This project has the following primary goal: to develop low-cost, highly nutritious fish feeds
based on novel ingredients and enable 5,000 smallholder fish farmers in three African
countries to test and adopt these ingredients and feeds, leading to increased income,
improved food security and reduced waste and pollution. WorldFish estimates that 30
percent of total fish farmers will be women and 40 percent will be youth.

The project is aligned to address Norad’s international development priority areas,
particularly sustainable food production and Norway’s intention to improve nutrition,
enhance jobs and value creation, and promote capacity building.
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2. Communications Objectives

FASA’s communications activities are aimed to achieve the following objectives:

e Demonstrate to stakeholders and wider audiences what and how FASA is making a
difference in the well-being of people dependent on aquatic food systems

¢ Disseminate knowledge and learnings from the project to stakeholders within
project countries and outside for possible adaptation and scaling

e Enable project staff and partners to communicate and exchange knowledge with
the stakeholders

e Support FASA’s project deliverables, such as trainings and policy briefs, to ensure
their effective uptake and outcomes

e Ensure that investors and partners view FASA (and WorldFish) as a credible,
relevant and results-oriented project (and organization)

To engage FASA'’s diverse stakeholders effectively, relevant and credible content will be
developed and packaged into compelling products, tailored to the needs of the audiences
and disseminated through appropriate channels.
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3. Target Audiences

Primary audiences

Donor (NORAD)

Partners involved in research and delivery (e.g. CORAF, ICIPE)
Policymakers in project countries

Local and regional media

Secondary audiences

Regional associations and agencies, such as ECOWAS, COMESA, and AUDA-
NEPAD

Africa Development Bank and other potential donors/partners

Wider stakeholders of sustainable development in Africa

Global aquatic foods and ‘blue economy’ community

<Document Title>
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4. Key Messages

The following are key messages of the FASA project that are to be communicated in
communication products:

Aquatic foods

¢ Aquatic foods and aquaculture can be a game-changer for advancing sustainable
development and fighting hunger and malnutrition in Africa.

e Sustainable aquaculture is a win-win solution for people and planet — it contributes
to income generation, food and nutrition security, family well-being, gender parity,
and inclusivity, with a smaller carbon footprint compared to land-based food
production.

e Sustainability is a priority in aquaculture development, demanding a circular
economy approach, waste reduction and avoidance of environmental pollution.

e Thriving aquaculture value chains offer a large, untapped opportunity in Africa to
empower women and youth and bridge inequities.

Aquatic animal feed

¢ Climate change impacts aquaculture and necessitates environmentally friendly and
cost-effective technologies like sustainable fish feeds.

¢ Developing local, sustainable aquatic animal feed is crucial to overcome challenges
in low-income countries, such as high feed costs and reliance on expensive
imported resources.

o Efficient feed-to-animal weight conversion offers the biggest opportunity to improve
the environmental performance of aquaculture.

¢ Conventional fish feeds have a high environmental cost, are of poor quality, and are
often inaccessible to smallholder fish farmers, especially women and youth.

<Document Title>

76



5. Communications Tools and Tactics

A mix of audience-tailored communication products and channels is crucial for achieving
successful communication outcomes and maximizing the impact of communication
activities that meets the Results Framework and MEL Plan. WorldFish will use the
following tools and tactics to communicate and engage FASA'’s diverse audiences, with
tailored strategies for specific project activities and objectives as needed.

¢ Project microsite

A project microsite or webpage, residing on the WorldFish website, will provide access
to all project communications materials and reports and curate related posted news
updates and stories. The WorldFish website has some 40,000 unique visitors monthly,
equipped to provide adequate visibility to FASA’s activities and impact. Project URL

e Social media

WorldFish has some 100,000 followers on its social media channels — Twitter,
Facebook, and LinkedIn. WorldFish will promote FASA’s events, activities, and
outcomes on its social media channels, tagging the relevant partners to engage and
promote. Posts will be used to disseminate publications, news updates and other FASA
content posted on the website, as well as to push out content in small bites to share
knowledge and promote events and activities.

e E-newsletter

An annual e-newsletter will be sent out to stakeholders sharing FASA'’s activities,
outcomes, and any publications.

¢ Promotional products

A suite of promotional products to engage different audiences at varied occasions will
be developed to succinctly convey FASA'’s objectives, activities, partners, and
countries of work. These include a project brochure or factsheet, a roll-up banner for
use in events, and any other products as need arises.

¢ Blogs and Stories
A series of blogs and impact stories will be developed periodically throughout the
implementation of FASA to provide insights into the project’s activities and outcomes,
including ‘In the Spotlight’ featuring project staff.

e Events

Visibility at country, regional, and global events is a powerful medium to engage
stakeholders and disseminate the project’s knowledge and outcomes. WorldFish will
identify strategic events to participate in for FASA and plan with partners to shape the
project’s participation — abstracts at conferences, exhibits, panel discussions, and for
speaking roles.

o Knowledge exchanges

Knowledge exchange amongst the communities within the countries and across project
countries will be crucial for project implementation, learning, and adaptation. WorldFish
will host ‘Fish for Thought’ events — its branded series of knowledge exchanges to
bring FASA'’s stakeholders together for knowledge exchange.
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e Videos

Leveraging WorldFish’s YouTube channel, videos highlighting FASA'’s activities will be
produced to further communicate and amplify the outcomes of the project.

¢ Media

As opportunity emerges, WorldFish will pitch stories from FASA and its experts to
media channels, including radio and television, for coverage, particularly targeting
media channels in Africa.

While using a mix of tools and tactics can help the project reach its audiences, strategizing
content is equally important to ensure its uptake and engagement with the program’s
outputs. WorldFish will disseminate and promote FASA’s activities and outputs through a
variety of online products, including news updates, stories of impact, infographics, short
videos, interviews, and photo stories, disseminated through social media, WorldFish’s e-
newsletters and at events.

Photo assets from FASA will be accessible through a devoted FASA album on WorldFish’s
Flickr. Similarly, FASA’s videos will be curated on WorldFish’s YouTube handle.
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6. Being on Brand

FASA’s communications will adhere to the following guidelines to ensure they are on
brand:

NORAD’s Branding Guidelines
WorldFish Branding Guidelines

Guide on Funding and Support Acknowledgements for WorldFish publications and
other research, knowledge and communication outputs:

Acknowledgment

This work was undertaken in the framework of [add bilateral project name]. Funding
support for this work was provided by [add names of all funders in alphabetical order
including WorldFish]. WorldFish is supported by contributors to the CGIAR Trust Fund.

Peer-review clause

This [paper, book, publication] has gone through the standard WorldFish science
review procedure.

or

This [paper, book, publication] has not gone through the standard WorldFish science
review procedure.

Disclaimer

The opinions expressed here belong to the authors, and do not necessarily reflect

those of [add names of all funders in alphabetical order], WorldFish or CGIAR.

¢ Note: All digital statements should be hyperlinked to the WorldFish website (www.
worldfishcenter.org) and CGIAR Funders page (www.cgiar.org/funders). The URLs

should also be included in all printed material.

All products and activities will be adequately branded, displaying donor logo and partner
logos clearly and visibly.
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7. Evaluating Performance

The performance of the communication activities will be measured through various
qualitative and quantitative indicators, which will be used to continually refine the activities
and tactics. The following indicators will be used to assess the performance and efficacy of
online communications activities:

o Number of visitors to the FASA project webpage (repeat and new visitors)
¢ Number of views of blogs, stories, and news updates from FASA

o Number of downloads of publications from FASA

¢ Digital reach of social media posts

Aside from online indicators, the visibility of FASA’s activities will be monitored via the
following metrics:

¢ Number of coverages in media
¢ Number of events FASA project participated in or was featured
¢ Number of newsletters/e-blasts sent out

Aside from quantitative indicators, qualitative indicators and incidental feedback will be key
to reflecting the sentiment of stakeholders surrounding FASA. These may include but are
not limited to recognition from partners and beneficiaries, mentions from influential
stakeholders and institutions in the development and agricultural space, development of
new partnerships/collaborations, and/or additional funding and expansion of the project
activities.
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Executive summary

On November 6-9, 2023, the Development and Scaling of Sustainable Feeds for Resilient Aquatic Food
Systems in Sub-Saharan Africa (FASA) project held its most recent annual workshop at the Rockview Hotel
in Abuja, Nigeria. Two days (November 7-8) were spent at the hotel in between two daylong field visits, one
to a feed mill and fish farm in Abuja (November 6) and the other to the Nigerian Institute for Oceanography
and Marine Research (NIOMR) in Lagos (November 9).

WorldFish representatives attended the workshop as well as FASA partners, consultants and stakeholders,
such as the West and Central African Council for Agricultural Research and Development (CORAF), The
International Centre of Insect Physiology and Ecology (ICIPE), The Natural Resources Development College
(NRDQ), Swedish University of Agricultural Sciences (SLU), Includovate, NAGI Enterprise, The International
Institute of Tropical Agriculture (IITA), Aller Aqua Zambia Limited, The Agricultural Research Council of
Nigeria (ARCN) and Nigerian Institute for Oceanography and Marine Research (NIOMR). The Norwegian
ambassador to Nigeria officially opened the workshop. The objective was to bring together FASA partners
to provide updates on the overall activities completed in Year 1 of the project as well as activities planned
for Year 2 and tentatively Year 3 (the entire project runs from July 1, 2022, to June 30, 2027 ) The revised
implementation plan for 2024 and tentatively 2025 of the project was the main outcome of the workshop.
Through discussions in each presentation section, participants had the opportunity to address questions
and update challenges pertaining to the project’s activities. In each session, participants also helped
generate new ideas and solutions, leading to new insights and approaches to problems.

Several activities were accomplished in the first year of the project. FASA partners completed scoping studies
that provided information on the type, price and seasonality of local ingredients used in fish feeds produced
in the project’s three focal countries: Zambia, Kenya and Nigeria. The laboratory in Zambia was upgraded
with a complete recirculating aquaculture system (RAS) for use in experiments on the nutrient requirements
of an improved strain of tilapia. A gender and social assessment was done using the Automated Directives
Systems 205 (ADS 205) framewaork, with an emphasis on policies, cultural beliefs, gender roles, resource
access and decision-making. Climate change and environmental assessments using life cycle assessment
(LCA) methods highlighted the potential of the project to improve environmental benefits within the novel
feeds landscape across the three focal countries. Then, workshops on theories of change was held in Zambia,
Kenya and Nigeria to investigate the impact of using novel feed ingredients in fish feeds.

In addition to providing updates on implementation activities in Year 1, project partners provided detailed
workplans for 2024 and tentatively 2025. Among the activities planned are experiments on the nutrient
requirements of improved strains of tilapia and African catfish using locally accessible ingredients. Other
activities include conducting a digestibility experiment and biochemical analyses on ingredient samples
obtained from each focal country, as well as creating an ingredient database. Finally, the project will submit
the agreed upon implementation plan to donor for approval. The plan will be used to carry out the project
on the ground in 2024 and tentatively 2025.
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1. Introduction

1.1. Objectives

The purpose of the workshop was to bring together project partners to meet in person, provide updates
on the project’s overall activities implemented from July 2022 to September 2023 and plan activities for the
subsequent year.

1.2. Dates and venues

The workshop was held in Abuja and Lagos, Nigeria, on November 6-9, 2023. The agenda of the workshop
was as follows:
November 6: Site visit to the TIDDO Fish Farms Limited and Flourishing Centre Fish and Agro Farms in Abuja.
November 7-8: Workshop meetings and presentations in Gurara Hall at Rockview Hotels Classic.
November 9: Site visit to the NIOMR in Lagos

1.3. Participants

A total of 30 people attended the workshop. They consisted of representatives from CORAF, ARCN, NIOMR, the
National Institute for Freshwater and Fisheries Research (NIFFR), NRDC, ICIPE, SLU, Includovate, NAGI Enterprise,
Aller Aqua Zambia Limited, IITA and WorldFish. A detailed list of attendees is available in Appendix 1.

Plate 1. Workshop participants, including the Norwegian ambassador to Nigeria, His Excellency Svein Baera.

1.4. Activities

The workshop consisted of presentations at the Rockview Hotel, Abuja and field visits. A detailed agenda of the
activities at the Rockview Hotel is included in Appendix 2. Details of the field visit are discussed in section 4.

Plate 2. Workshop participants.
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2. Opening

Dr. Rodrigue Yossa, the project leader, welcomed everyone and provided an outline of the activities and
program for the workshop. The workshop began with a welcoming speech from Dr. Musa Musa, assistant
chief of the ARCN. In his speech, he welcomed all the participants and mentioned how important the FASA
project is for WorldFish and its partners—both for the aquaculture sector in Africa and for people relying
on farmed fish to make a living. Prerecorded welcome speeches were given by Dr. Essam Mohammed,
WorldFish's director general, Dr. Lamien Nieyidouba from CORAF and Dr. Sunil Siriwardena from WorldFish
Nigeria. Mr. Baera then delivered the opening speech, after which Dr. Yossa presented the objective and
scope of the workshop.
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3. Presentations: Updates on the implementation of Year 1

3.1.Day1

Presentations were held at the Rockview Hotel.
These included updates on the implementation
of Year 1 and the perspectives of partners on the
implementation. Each presentation provided an
update on a specific component of the project in
its first year of implementation of the FASA project.
Additionally, WorldFish's finance team provided
an update on the project’s finances and financial
reporting schedule, followed by an update from
the project leader on the technical reporting
schedule. Copies of the slides presentations for
Day 1 are available in Appendix 3.

3.1.1. FASAin Nigeria
Presentation by Dr. Charity Obetta, CORAF

Overview

Although Nigeria is the largest aquaculture
producer in Sub-Saharan Africa, it faces considerable
challenges in supplying affordable, high quality feed
to sustain fish farming in the country. The expansion
of smallholder aquaculture faces limitations such as

the scarcity and unsustainability of feed as well as
the substantial economic and environmental costs
involved. This is where FASA comes in. The project
is a transformative initiative, striving to establish an
inclusive, equitable and sustainable aquatic food
system in Nigeria in order to pave the way for a
more balanced and resilient industry.

Implementation

Scoping studies

Scoping studies were done on the type, price and
seasonality of local ingredients for potential use in
fish feeds in Nigeria. The focus was on collecting
and sharing important data about local ingredients
suitable for sustainable fish feeds. The aim was

to fill the existing information gap and promote

a better, more sustainable way of producing fish
feed in Nigeria.

A total of 920 responses were gathered from 46
locations, averaging 20 respondents per location,
with 5 at least respondents from each location.
These locations spanned 6 distinct regional zones
(Figure 1).
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Figure 1. Location of the FASA study in Nigeria.



Results

Major ingredients were assessed across the
country’s zones: groundnut cake in North Central,
soybean in North East, maize in North West,
cassava and rice bran in South East, cassava in
South, and cassava and maize in South West. From
2018 to 2022, cassava prices were highest in South
East and increased over time. Rice prices trended
upward across the country and were highest in
South South, while yam prices, which were highest
in South East, also increased.

The survey grouped the ingredients into five
uses: (1) animal feeds, (2) animal feeds and
human consumption, (3) animal feeds, human
consumption and industrial use, (4) animal feeds
and industrial use and (5) human consumption
only. Findings showed that the largest share of
ingredients serves both animal feeds and human
consumption (50%), followed by those for animal
feeds, human consumption and industry (21%).
Some were solely for human consumption (15%)
and just a small percentage for animal feeds (11%),
while the least amount was used for both animal
feeds and industry (3%).

Surveys showed that 20% of the ingredients are
produced year-round, though most come during
the dry season (51%) followed by the wet season
(29%). According to the surveys, 94% of the
ingredients are highly accessible in markets.

The following is the distribution of feed mills
across the zones:

North Central: 32% Niger, 28% Plateau, 24%
Nasarawa, 12% Federal Capital Territory (FCT),
4% Benue

North East: 72% Yobe, 20% Bauchi, 8% Taraba

North West: 46% Kaduna, 40% Kano, 7%
Sokoto, 7% Kebbi

South South: 69% Akwa Ibom, 23% Rivers, 8%
Delta

South East: 71% Enugu, 23% Ebonyi, 6% Abia

South West: 41% Ondo, 26% Lagos, 18% Ogun,
15% Oyo.

The survey also examined the daily capacity of feed
mills based on how long they had been in business.
Most feed millers from each zone are capable of
producing no more than 4536 kg of feed daily.
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FASA collected and packaged the following 16
ingredients and sent them to WorldFish and SLU
for analysis and processing:

1. African locust bean (Parkia biglobosa)
African baobab (Adansonia digitata)
White cowpea (Vigna unguiculata)
Brown cowpea (Vigna unquiculata)
Bambara nut (Vigna subtarranea)

Brewery waste (Hordeum vulgare)

N kW

Roselle seed meal (after extracting oil from the
roselle seed)

8. Tiger nut (Cyperus esculentus)

9. White yam (Dioscoria rotundata)
10.
11. Clupeidea fish (Pellonula leonensis)
12.
13.
14.
15.
16.

Shea nut seed cake (Vitellaria paradoxa)

Clupeidea fish (Sierrathrissa leonensis)
Lantern fish

Black soldier fly larvae (BSFL)

Chaya leaves

Plantain (Musa sapientum)

Experiments

Eight experiments will be conducted to investigate
the nutrient requirements (methionine, lysine,
vitamin C, calcium and phosphorus) for improved
strains of tilapia and African catfish using locally
available ingredients in Nigeria.

The project received approval of its research

and human ethics protocols and rehabilitated

an experimental system using Recirculating
Aquaculture System (RAS). It also procured fish for
the experiments and was acclimatizing the fish at
the time of the workshop. Fish feed formulations,
sampling and chemical analysis were also planned
for the experiments.

3.1.2. FASA in Kenya
Presentation by Dr. Chrysantus Tanga, ICIPE

Implementation

Recruitment

Dr. Menaga Meenakshisundaram (postdoctoral
fellow) and Mr. Isaiah Rachami (research assistant)
were both recruited as new staff, while Mr. John
Muia (MSc), Ms. Judy Kaguthi (MSc) and Mrs. Evalyne
Wambui Ndotono (PhD) were recruited as students.



Startup workshops

On January 18,2023, an online kick-off meeting
engaged over 25 participants, setting the
groundwork for year 1. Then on February

16-25, 2023, the first face-to-face gathering of
stakeholders took place. Among the notable
attendees were various fish farms, including the
Kamuthanga farm in Machakos, the Kenya Marine
and Fisheries Research Institute (KMFRI) in Sagana,
and Bukani Aquapark, Hydro Victoria Fish Hatchery
and Farm Ltd, and Bunyala Agro Industrial Park in
Busia. Additionally, feed millers were represented
by entities like Great Lake Feeds and Hatchery

Ltd in Siaya County, Captain Feeds and the KMFRI
Sangoro Center in Kisumu County, and the
Kinyasaga group in Homa Bay County.

Literature review

A literature review was conducted to reveal

new insights into Africa’s emerging edible

insect industry. In Kenya, an analysis of grain
allocation revealed an interesting distribution:
62% is designated for animal feed, 23% for human
consumption, 12% for industrial purposes and 3%
for other uses. To tackle the competition between
humans and animals for these grains, a strategic
initiative aims to mitigate this rivalry, striving for a
more equitable allocation.

References: Tanga, C. M., & Kababu, M. O. (2023)..
New insights into the emerging edible insect
industry in Africa. Animal Frontiers 13(4):26-40.
(Impact Factor: 6.762)

Scoping review

A scoping review was conducted on the role

of multilateral development organizations and
both public and private investments in Kenya's
aquaculture sector. It was devoted to (i) designing
and constructing climate-smart culture systems,
(i) developing new species to guarantee the
supply of high quality products, (iii) developing
and scaling low cost and highly nutritious

fish feeds based on novel ingredients and (iv)
enhancing resilient livelihoods through innovative
aquaculture practices and market links to create

employment opportunities for youths and women.

References: Munguti, J. M. (2023). Role of
multilateral development organizations, public
and private investments in aquaculture subsector
in Kenya. Frontiers in Sustainable Food Systems.
(Impact factor: 5.005)
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The following are the results from scoping
assessments conducted in fish production zones:

Out of 220 respondents interviewed, most kept
tilapia (93.2%) while only a small percentage
kept catfish (6.2%).

Most farmers (70.7%) harvested
their fish once a year.

Some farmers get their fish feed from other
farmers (15.2%) and private companies (10.8%),
while others produce their own (5.8%).

About two-thirds of farmers (66%) use
compound feeds to feed their fish, while about
a quarter (25.8%) reportedly used insect meal .

Government is the biggest supplier of
fingerlings (25.6%) to farmers followed closely
by private companies (22.9%) and other
farmers (22.4%).

Most farmers use complete compound feeds
(65.5%) and dry supplements (63.2%), while
others (10.3%) use wet supplements to feed
their fish.

Farmers strongly agreed (20.6%) and agreed
(47.5%) that the use of insect meal in fish
production could help lower feed prices and
overall production costs.

The most used protein sources included
freshwater shrimp (45.3%), fishmeal (17.9%),
dry poultry waste (9.4%), sardines (omena)
(6.7%), insects and earthworms (5.8%),

legume residues (5.4%), sunflower cake (4.4%),
bloodmeal (5.4%), soybean meal (3.1%), cotton
seed cake (2.7%) and sesame seed meal (1.3%).

Common homemade fish feeds are either
single ingredients, such as maize bran or
household food leftovers, used in feed
formulations.

Half of the respondents (50%) agreed that
availability, information and reliability are the
main factors in the use of insect-based feeds.

The top 20 sources of protein are mango seed
embryo, water fern, fishmeal, freshwater shrimp,
wheat bran, maize bran, rice bran, arrowroot
leaves, banana peel, banana stem, banana stem,
banana leaves, cottonseed cake, sunflower seed
cake, cassava leaves, papaya peel, papaya seed
meal, sweet potato leaves, brewery by-product,
and tilapia and catfish offal.



The biochemical composition of full-fat BSFL and
defatted BSFL includes proximate composition,
amino acids and minerals, the finding for BSFL
oil was its contains 40% lauric acid and is rich in
antimicrobial agents.

Experiments

An experiment was conducted at the National
Aquaculture Research Development and
Training Center in Sagana on the KMFRI-SAGANA
strain (F-8). The aim was to evaluate the use

of BSFL as a potential substitute for fishmeal

in the production of Nile tilapia (Oreochromis
niloticus). The experiment included four diets: TO
(Control), T25, T50 and T75. The results revealed
that 25% and 50% replacement of fishmeal
protein with black soldier fly meal (BSFLM)
provides the best growth performance of Nile
tilapia. Seven other tilapia experiments are
ongoing, as well as seven others for catfish.

Provinces of Zambia
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3.1.3. FASA in Zambia

Presentation by Dr. Arthertone Jere and Mr.
Gregory Kasanga, WorldFish Zambia

Overview

On December 20, 2022, the FASA project was
launched in Zambia. The two-hour ceremony,
conducted virtually, was graced by the esteemed
presence of Dr. Anna Songolo, the permanent
secretary of the Ministry of Fisheries and Livestock.
A total of 72 people were invited, resulting

in robust participation from 59 stakeholders,
including key project partners such as the SLU,
Includovate, NRDC, Aller Aqua Zambia Limited
and NAGI Enterprise. This gathering served as a
pivotal moment, setting the stage for collaborative
efforts among these stakeholders to successfully
execution the project in Zambia.
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Figure 2. The scoping study sites.
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Implementation

Scoping study

The aim of the scoping study was to provide
information on the types, costs and availability

of fish feed ingredients and to determine how
the fish feed value chain affects the country’s
aquaculture industry. The study was conducted
from March to May 2023. Five districts were
chosen in each of six provinces—Eastern, North-
Western, Southern, Luapula, Northern and Lusaka
(Figure 2). For each district, three camps were
visited, 15 per province. In total, across all six
provinces, 90 camps were visited.

The scoping study identified three broad
categories of ingredients: 70.4% were plant-based,
22.2% were animal-derived and 7.4% were from
other sources. A variety of local ingredients in
Zambia were considered suitable for aquafeed.
Agriculture farmers primarily provided plant
ingredients (56%), while processors offered
by-products like maize bran and soybean cake
(23%). Most farmers (85.2%) did not process their
ingredients for feed. Animal-based ingredients
were mainly used for human consumption
(78.6%) rather than for fish feed. In Lusaka and
Southern provinces, there was higher demand for
commercial fish feed due to proximity to factories.
Human consumption of ingredients (87.8%) was
higher than for livestock use (12.2%).
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Plate 3. The new RAS at the NRDC lab in Lusaka.
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To support the aquaculture feed industry, the
findings recommended encouraging private
sector participation in the production, supply

and distribution of key local ingredients. Eleven
dry samples, 6 kg each, were sent for proximate
analysis and digestibility studies: Siavonga Kapenta
(Limnothrissa miodon), Crayfish, Kakeya (assorted
small fish), Vinkubala caterpillar, Tukanja caterpillar
, Chisense (Potamothrissa acutirostris), sunflower
cake meal (Helianthus annuus), velvet bean meal
(Mucuna pruriens), velvet bean seed, tea waste
(Camellia sinensis) and chikanda (Disa robusta). Two
kilograms of each sample were also sent to the SLU.

Upgrade of NRDC fish laboratory

To conduct experiments on the fish nutrient
requirements, the flow-through system at the
NRDC laboratory in Lusaka was upgraded to a
complete RAS (Plate 3). To do so, vital components
had to be purchased and installed.

The components of the RAS setup included a
mechanical filter, biological filter, sand filter, sump,
aeration units, aquarium tanks, reservoir tanks,
water pumps, UV lights and heaters. The work
done outside the wet laboratory included securing
the area and installing air blowers to ensure an
adequate supply oxygen to both the fish tanks and
biological filters, as well as installing an electrical
switchboard to control the water heaters, air
blowers and water pumps.
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Nutrient requirement experiment

Among all essential amino acids, lysine is necessary
for many bodily functions, especially growth, but
itis only found in limited amounts in plant-based
ingredients. No previous studies were conducted
to estimate the lysine requirement of three-spotted
tilapia (O. andersonii). However, a study on a
comparative estimation of the lysine requirements
for the strains of juvenile three-spotted tilapia

was conducted at the NRDC. The objective was

to estimate the lysine requirement of the SUZ

and Genetic improvement program (GIP) strains

of O.andersonii species. Six diets were produced,
consisting of a control diet and five experimental
diets with various lysine inclusion levels.

Preliminary results showed that different
replacement levels of lysine at 0%, 0.2%, 0.4%, 0.6%
and 1.2% in the diet of these strains do not have
any effect on growth parameters, except for 0.3%.
Samples are still being analyzed at the lab. It is
recommended that a similar study be carried out
with similar lysine replacement levels on native
fish species such as longfin tilapia (O. machrochir),
Tanganyika tilapia (O. tanganicae) and redbreast
tilapia (Coptodon rendalli).

3.1.4. FASA in Malaysia

Presentation by Dr. Rodrigue Yossa, Dr. Aaqgillah
Amr and Ms. Nurulhuda, WorldFish Headquarters

Overview

In Malaysia, the scope of project’s work was

divided into two parts:

1. Aquaculture work: research, extension and
impact assessment.

2. Non-aquaculture work: project management,
monitoring, evaluating and learning (MEL)
and data management, communication,
procurement, finance and accounting.

Implementation

Non aquaculture work

MEL plan

FASA published its MEL plan titled, Monitoring,
evaluation and learning (MEL) plan: Development
and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Africa (FASA) project
2022-2027. The intent is to continuously update
and disseminate information on ongoing
projects within the initiative, ensuring transparent
communication about data progression and its
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updates. In addition, the project will streamline and
adapt its plan to make it user-friendly, employing
clear language, intuitive design and accessible
formats to make it easier to understand and use.

Communication plan

FASA will also provide the scope and objectives

of the project within its communication plan. This
will include FASA's website, with detailed and
comprehensive information about the project,
such as progress updates, milestones achieved and
deliverables. The website will contain transparent
and regular reporting of deliverables to inform
stakeholders about the project’s progress.

Staffing plan

WorldFish has successfully completed its staffing plan
for the project (Figure 3). The plan involves recruiting
consultants who specialize in climate change from
Includovate and in gender inclusion from NAGI
Enterprise. At its headquarters in Malaysia, WorldFish
also filled key positions such as a postdoctoral fellow,
senior research analyst, two research assistants and
two interns. Crucial roles at WorldFish Zambia were
also filled, including a scientist and research assistant.
The recruitment efforts also included enlisting a PhD
student from Nigeria, while the process to recruit
another PhD student from Zambia is underway.

Aquaculture work

Digestibility experiment

Research protocols and animal ethics

WorldFish Headquarters successfully developed
protocols for research and animal ethics part of the
first digestibility experiment. The objective of the
experiment was to analyze nutritional content and
digestibility, assess the growth and biochemical
makeup of Genetically Improved Farmed Tilapia
(GIFT) when fed sustainable local ingredients,

and evaluate fish health. WorldFish Headquarters
received 11 samples from Zambia that included
animal-based ingredients (Vinkubala caterpillar,
Tukanja caterpillar, Siavonga Kapenta, Kakeya,
Chisense and Crayfish) and plant-based ingredients
(velvet bean meal, velvet bean seed, tea waste,
sunflower cake meal and Chikanda).

Feed production for digestibility experiment
The fish feed and nutrition team at WorldFish
Headquarters has manufactured six diets of the first
digestibility experiment, including a control diet
with no test ingredients and five diets with one
ingredient each from animal-based ingredients.
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Figure 3. Updated organogram of the WorldFish staffing plan.

Meta-analysis review

The review paper focuses on meta-analyses that
examined the effects of substituting fishmeal

with insect meal across various fish species. The
main goal of the review is to provide a detailed
look at recent progress in creating fish feeds

with different insect proteins and how they

affect three important factors: (1) the apparent
digestibility coefficient, (2) fish health as indicated
by blood parameters and (3) an economic analysis
associated with these alternative feeding practices.
The outcomes of the meta-analysis revealed
overall positive effects, indicating that including
insect meal in fish diets did not display statistically
significant adverse effects on fish digestibility, fish
health or economic performance.

A cautious approach is recommended toward
integrating insect meal into fish diets, one that
prioritizes fish health. This entails advocating for a
balanced approach. Avoiding excessive fat inclusion
is best for partial replacement, while insect meal
sourced from the larvae stage is best for total
replacement to ensure optimal dietary balance.

Systematic review
The aquaculture industry faces significant
challenges from its heavy dependence on

97

imported ingredients. This prompted an
exploration of alternative resources. To address
these challenges, a focused effort is underway to
develop effective strategies aimed at enhancing
the nutritional content of alternative ingredients.
The objective of the review is to compile current
research focal points, nutritional strategies and
management practices that collectively aim to
tackle these pressing industry challenges.

According to the results of the review, fingerlings
and juveniles are the most studied in the literature,
but few studies have been done on broodstock.
The review identified different methods like
processing, enzymes, probiotics, plant extracts and
hormones, all of which are frequently used to boost
the nutritional value of alternative ingredients.

By prioritizing alternative energy sources and
improving their nutritional value, the industry could
take a more efficient, ecofriendly and nutritionally
balanced approach to freshwater aquaculture.
Exploring broodstock nutrition is recommended.

Establishment of fish feed and nutrition laboratory
On May 25, 2023, WorldFish board member

Dr. Baba Yusuf Abubakar officially inaugurated
WorldFish's fish feed and nutrition laboratory



in Penang, Malaysia. Ms. Ning Shahira Sharbini,
with the help of interns under the supervision of
Dr. Rodrigue Yossa, is in charge of the lab. The

lab will help WorldFish scientists and partners in
Penang and across Asia, Africa and the Pacific in
the analysing of proximate composition, including
analyzing dry matter, ash, crude protein, crude
fat, crude fiber and gross energy. The first analysis
successfully examined ingredients received from
Zambia, while upcoming analyses will cover
minerals such as calcium and phosphorus.

Solid-state fermentation experiment

There is an urgent need to identify and develop
new sources of aquaculture feed, particularly those
rich in nutritious and palatable protein. As such, it
is important to repurpose or transform agricultural
wastes into functional forms to be used in animal
feed as sustainable alternative ingredients.

The overall objective of this study is to investigate
the effect of solid-state fermentation on changes
in the nutrient profile, particularly protein and
fiber, and the reduction of antinutritional factors
in agricultural waste. The aim is to optimize

the parameters of the solid-state fermentation

to produce functional products by the
microorganisms on selected agricultural waste.

Solid-state fermentation activities was conducted
at WorldFish Headquarters include a collaboration
with the School of Technology Industry at

USM Penang. The research protocol on solid-
state fermentation for using bacteria, yeast and
fungi has been completed, and a preliminary
experiment on tea waste using lactic acid
bacteria has been conducted. Expected outputs
include changes in the nutrient composition

of fermented tea waste, such as increased
protein and reduced antinutritional factors.

3.1.5.Q%A

Q: Dr. Tanga advised using insect larvae and pupae
as an alternative feed ingredient.

A: Dr. Aagillah agreed, as there are many studies
using insects in feed analysis. Recent studies
suggest that using larvae is more feasible, as the
lipid content is not high.

Q: Dr. Tanga questioned the feasibility of using the
fermentation method for small-scale farmers and
suggested using different types of bacteria and by-

products for research into fermentation.

A: Nurulhuda explained that fermentation research
is useful to small-scale farmers, as they can apply it
using a simple bioreactor and tray. Fermentation
can also be done using different types of waste,
such as yeast, yogurt and tea.

Q: Dr. Tanga suggested comparing expensive
options with new alternatives using different types
of waste.

A: Nurulhuda took note of his suggestion.

Q: Dr. Baruah commented that tea waste is an
interesting alternative in fermentation and that
he has done work on fermentation as well. He
suggested more discussion on such research.

A: Dr. Yossa added that for years WorldFish has
been finding simple ways of using fermentation
to increase the nutritional quality of local feed. As
for improving ingredients in the antinutritional
perspective, there is no single way to remove all
antinutritional factors. Fermentation can reduce a
few of them and may improve the protein content
of the ingredient.

3.1.6. Climate change work

Presentation by Dr. Mzime Ndebele-Murisa, NAGI
Enterprise

Overview

The objective of this activity is to identify
opportunities for the project to enhance
environmental benefits within the novel feeds
landscape across the three project countries using
life cycle assessment (LCA) methods. This involves
not only identifying opportunities to improve

the project’s environmental contribution but also
entails a comprehensive situational analysis of the
climate and environmental factors.

The LCA analysis focuses on three areas:

1. finding weaknesses in the currently
available data

2. contributing toward an improved and
broadened understanding of the carbon
footprint of aquaculture fish feed along value
chains, wherever and however greenhouse gas
emissions arise

3. identifying potential opportunities such as
mitigation pathways within the novel fish
feed landscape.



Implementation

Despite challenges during data collection in
Nigeria, Kenya and Zambia, FASA was able to
achieve a representative sample. The project now
has a good sense of the industry and value chain
processes, and it has successfully compiled and
reviewed research reports and articles.

However, quantitative data was inaccessible, as
solicitation was seen as intrusive. Travel to some
sites was difficult, which delayed the kick off of
activities. It was also difficult for the project to
meet daily targets, as farmers were located far
from one another.

As far as outputs are concerned, FASA was able to
complete a climate and environmental assessment
report, an LCA report and an outcomes report,
which included three draft journal articles. For
Year 2, it is recommended that the project update
its climate and environmental analysis, conduct

a comprehensive LCA based on modeling and
increase capacity building.

3.1.7. Gender and social inclusion work

Presentation by Dr. Sujata Ganguly, Includovate

Overview

The objective of this study was twofold: (1)
conduct gender and social assessments for
developing sustainable feeds and (2) explore
opportunities for advancing gender and social
inclusion (GESI) within the emerging feed
landscape. The research questions aimed to
uncover the gendered and socially different needs,
risks and opportunities related to novel feed
ingredients. To understand GESI, the project used
the ADS 205 framework, focusing on laws, policies,
cultural beliefs, gender roles, resource access

and decision-making. The study involved 28 key
informant interviews and 420 survey responses
across three countries, employing a mixed
research approach.

Implementation

Gendered policy review of fisheries laws

In the gendered policy review across the

fisheries sector in Nigeria, Zambia and Kenya,
notable patterns emerge. In Nigeria, policies

tend to overlook gender dynamics within fishing
communities, favoring technical aspects over
addressing the distinct needs of men and women.

99

In Zambia, there are gender-responsive elements,
especially in water management policies, but
challenges persist in safeguarding women'’s access
and tenure rights. In Kenya, some policies exhibit
gender responsiveness, while inconsistencies
hinder effective integration.

Across these countries, FASA can capitalize

on opportunities to promote gender equality

by integrating gender-sensitive approaches,
advocating for better representation and adopting
transformative strategies in alignment with
national policies.

Fish feed ingredients and use

In Nigeria, both genders use maize powder,
genetically modified plants (GMPs) and rice bran
for fish farming, with slightly lower levels of use
among women. Maize powder is popular due to
its availability, especially among women, while
men also value its affordability and nutrition. Men
and women prefer GMPs for their availability and
nutrition, and both use rice bran, depending on its
availability. Women mostly buy these ingredients,
but some process maize powder at home.,

In Zambia, chicken manure, feathers and GMPs
are all used, more so by women because of their
availability. Women often process chicken manure
at home and value GMPs for their affordability,
mostly from local markets.

In Kenya, men and women use plant leaves and
rice bran. Men prefer plant leaves because of their
availability and they process them at home, while
women prefer rice bran for its nutritional value and
buy it from the market.

Gendered and socially differentiated needs

and risks

- Gendered needs: Men more so than
women strongly agree with the need
to improve the quality of fish feed.

- Gendered skills: More men believe they have
the skills needed to improve quality, while
more women are either uncertain or disagree.

+  Gendered resources and assets: Most
respondents, regardless of gender,
are unsure or disagree about whether
they have the necessary resources to
improve the quality of fish feed.

- Feed availability: More women are
uncertain about the availability of
ingredients, while more men disagree
about the lack of access to them.



- Innovation: Both genders are open
to trying new ingredients, but men
show stronger agreement.

-+ Innovation barriers: Regarding experiments
with new ingredients, women more so
than men face barriers like lack of funds,
input access, knowledge and services.
Innovation risks/opinions: More women
than men agree that trying new fish feeds
would likely lead to a loss of money, while
more women disagree with this idea.
Information needs: Both genders
express a need for additional
information on all ingredients.

- Quality barriers: Women cite barriers such
as finance, technology, skills, income
and infrastructure for improving the
quality of preferred ingredients.

- Information access: Men are more aware
than women about how to access
information on new ingredients.

- Information barriers: Both genders face
obstacles like cost, technology, information
location and land availability when accessing
information on new ingredients.

+ Youth barriers: Similar barriers, such as lack
of funds, input access, and knowledge,
hinder youths more than adults in
experimenting with new feed ingredients.

Laws, policies, regulations and
institutional practices
The study highlighted a significant gap in the

participants knowledge regarding the formal laws

and regulations governing fisheries in all three

nations. The household survey identified grassroots

organizations working to address barriers that

women and youths face, bringing attention to the
lack of awareness surrounding these organizations.

Kenya exhibits a higher level of awareness and a

greater number of organizations than Nigeria and

Zambia. However, the overall pattern reveals the

need for improved efforts to inform communities

about the existence and initiatives of these
organizations.

Gender roles in agricultural and
household tasks
Building and digging ponds: In Nigeria
and Kenya, this is mostly done by
adult men, though some young
men are involved in Zambia.
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Feeding: Men and women both feed fish
across all three countries. In Zambia and
Kenya, there is no significant age difference
in this task between young men and
women, while in Nigeria the responsibility
is skewed toward adult women.

Collecting water from the pond: In Nigeria,
this is commonly done by adult women
and men, though more men are involved
and some young men also participate. This
practice is less common in Zambia, but adult
men take charge whenever it is done. In
Kenya, about a third of men are involved, as
well as some adult women and young men.
Day-to-day management: In Nigeria, this
responsibility is shared equally between
men and women, but in Zambia and

Kenya it is mostly done by men.

Pond cleaning: In all three countries, half

as many women as men clean ponds,

with some young men involved.

Unpaid domestic duties: Adult women
primarily handle unpaid work across

the countries. Some girls help as well

as, as do some boys in Nigeria.

Paid work: Across each country, men
predominantly perform paid work. Overall,
spouses tend to underestimate the
amount of paid work their partner does.
Fishing and harvesting: Male household
members are the ones who mainly carry
out these duties. Women are also involved,
though to a lesser extent. In Nigeria, a
significant percentage of women (62%)
report being involved in harvesting.

Selling fish products: Women mostly do
this, with a notable percentage of men

in Nigeria and Zambia also involved.
Spouses are not accurately aware of

each other’s involvement in sales.
Processing: In Nigeria and Zambia, a significant
portion of fish farmers do not process fish.
When done in Kenya, it is mainly women who
do so, with no significant age difference.
Selling surplus produce at markets: In Nigeria,
men and women equally share any surplus
sales. Younger women tend to do so more
than men in both Zambia and Kenya.

Food shopping at markets: Women
primarily handle this. Men self-report

their involvement, but it is not always
acknowledged among women.



Time use

Most respondents express satisfaction with the
amount of leisure time they have, feeling it is
sufficient for personal activities and relaxation.
Both male and female respondents of all age
groups should have time for any activities related
to the project. In Kenya, however, a significant
majority of respondents from both genders
indicate having only 1 hour of leisure time.

Access to and control over resources and
information

Cultural norms impact interactions with extension
officers, often necessitating spousal approval

to attend training. Key channels include farmer
cooperatives, digital platforms like SMS and
WhatsApp, local leaders and television.

In Nigeria, women rely on friends and group
meetings. In Zambia, women value information
from local leaders, and young people use the
internet more than adults overall. In Kenya, 50% of
young women prefer local leaders for information,
compared to 35% of adult women. Conversely,
62% of adult men and 36% of young men rely

on local leaders. These age differences were not
significant the countries.

Norms and beliefs

In rural fishing communities in all three countries,
deeply rooted cultural norms sustain gender
disparities, especially regarding women’s access
to technology and opportunities for them within
the fishing industry. The study highlighted
prevalent norms, such as women predominantly
handling unpaid domestic work, which limits their
involvement in paid and physically demanding
tasks. Although some communities expressed
approval for sharing tasks between genders,
significant portions believed their societies would
disapprove. Particularly in Kenya, young women
exhibited strong disapproval, emphasizing deeply
ingrained societal norms. Despite theoretical
acceptance of sharing tasks, these beliefs often did
not translate into household practices.

Patterns of power and decision-making

The survey shows a preference for sharing decisions
in households and communities, stressing the
value of collaboration. Gender disparities are

more evident in Nigeria but less so in Zambia and
Kenya. Young individuals express a desire for more

involvement in decision-making, emphasizing the
need for initiatives that engage youths.

In Nigeria and Kenya, women seek greater
participation in decisions about earnings,
highlighting the importance of empowering
women economically. Comfort in public
speaking varies across the three countries, with
notable gender differences, suggesting a need
for communication and confidence-building
programs. Zambia stands out for higher comfort
levels in public speaking. Most respondents stress
the importance of consulting spouses when
making decisions.

Recommendations

The study consolidated eight gender equality and

social inclusion (GESI) recommendations to shape

the Gender and Inclusive Development Action

Plan (GIDAP):

1. Amend policies, laws and regulations for equal
opportunities and rights in fisheries.

2. Support women'’s groups to diversify fish feeds
and enhance their skills.

3. Ensure equal access to resources for women
and marginalized groups.

4. Increase the participation of women and
disadvantaged groups in decision-making.

5. Provide tailored extension services for women
and youths in fish feed innovation.

6. Introduce time-saving technologies and
involve men in domestic workloads.

7. Extend support from male-run businesses to
reach more women and youths.

8. Establish a monitoring system to assess the
action plan’s progress and effectiveness.

3.1.8. Organization, team, experience in
market assessments and scaling, and the
workplan

Virtual presentation by Dr. Murat Sartas, IITA

Overview

IITA brings expertise in innovation, scaling and
impact management, all of which contribute to
WorldFish strategies for scaling and establishing
hubs within FASA. Operating from Norrsken,
Africa’s largest innovation hub in Rwanda, IITA
collaborates with entities like Katapult and Kivu
Choice to fulfill its role for the project.



Analyzing and Accelerating

Use of Sustainable Feed at Scale

Results and approach

On the lead side, this included market studies,
scaling strategies and workshops. Support for the
lead included providing intelligence and facilitate
innovation platforms, designing and disseminating
communication products, building the capacity of
the FASA team and partners on scaling, building
infrastructure to support co-design as well as co-
development of solutions, and integrating FASA
into the business ecosystem.

As the team leader, Dr. Sartas is responsible for
strategy and enabling, while Bruno Tran measures
the readiness of innovative solutions as well as co-
deployment, and Pat Udomkun ensures research
rigor and field experience. Field researchers and
facilitators produce high quality data and maintain
continuous engagement, while support experts
handle facilitation and communication.

The following list is the timeline for the
implementation activities for year 1 and Year 2:
August 2023: Finalize the contract
September 2023: Design the team and
develop the approach.
October 2023: Draft the workplan.
November 2023: Update and finalize the
workplan.
December 2023: Complete the recruitments.
April 2024: Conduct market research.
June 2024: Produce scaling strategies.

3.1.9. FASA in Sweden
Presentation by Dr. Kartik Baruah, SLU

Overview

Within the FASA project, the SLU plays an integral
role as an academic partner alongside prominent
entities such as ICIPE, CORAF, Aller Aqua Limited
Zambia, and National Agricultural Research
Services agencies in project countries, as well as
local feed millers and fish farmers. Its contributions
are multifaceted. The SLU focuses on capacity
building while actively engaging in research and
development endeavors, particularly in overseeing
two PhD research projects in Nigeria and Zambia
dedicated to sustainable feed. It also contributes to
various other pertinent activities within the project.
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Implementation

The SLU hired two PhD students for the project.
The one from Zambia will carry out experiments
on tilapia, while the one from Nigeria will do the
same on catfish. PhD advisory members include
Dr. Baruah, Dr. Torbjérn Lundhrof, Dr. Mette
Serensen (Norway), Dr. Christos Palaiokostas, Dr.
Aleksendar Vidakovic, Dr. Parisa Norouzitallab and
Dr. Yossa, as well as partner country members.

As part of the project, Sweden will import 11
ingredients from Zambia: siavonga kapenta
fishmeal, kakeya fishmeal, grinded crayfish meal,
tukanja caterpillar, vinkubala caterpillar, chisense
fishmeal, sunflower cake meal, velvet bean meal,
velvet bean seed, tea waste and chikanda powder.

3.1.10. Q&A

Q: Dr. Nieyidouba asked what is the progress is on
the shipments of ingredients from Nigeria.

A: Dr. Yossa explained that we have completed
the scoping study and have gone through many
rounds of selecting and reselecting ingredients
for analysis. The ingredients have already been
transferred to WorldFish's office in Ibadan, Nigeria,
and will be shipped to Sweden and Malaysia soon.
A: Yogi added that the Malaysia team will work
closely with Dr. Siriwardena and Dr. Charity on the
shipment of ingredients.

Q: Dr. Timothy Manyise congratulated Dr.
Baruah on recruiting the two PhD students
and hoped that they are adaptable to
issues in Africa, not in Sweden.

A: Dr. Baruah explained that the project is well
defined and that each student has an individual
study plan that the research supervising

team has approved. Therefore, the scope of
the work is clearly stated. Dr. Rodrigue also
added that during their 4 years fellowship

the students will spend half of their time in
Sweden and the other half in Nigeria. He also
explained that the students will work with the
ingredients they get from Nigeria. His role as
co-supervisor is also to make sure that their
work supports the overall scope of the project.



3.1.11. Theories of change and annual
outcome monitoring studies

Presentation by Dr. Timothy Manyise, WorldFish
Headquarters

Overview

This update focuses on each country’s theory of
change (TOC) and annual outcome monitoring
studies. Emphasizing integration within larger
systems, each TOC unveils the interconnectedness
of intervention activities. Embracing a

systemic view, the MEL team guards against
underestimating impacts, and helps anticipate
and manage potential negative repercussions.
This holistic perspective enables the effective
navigation of complexities and maximizes positive
intervention outcomes.

Implementation

In the three focal countries, a workshop was
organized to explore the impact of innovating
fish feeds using new ingredients in each country.
The workshops mapped issues with fish feeds,
identifying actors involved in the sector, assessing
how FASA can create wider impacts and
prioritizing areas for impact assessment.

There were 25 to 30 participants in each
workshop. Stakeholders involved included
feed millers, nongovernmental organizations
(NGOs), the Department of Fisheries (DOF),
feed ingredient producers, fish farmers,
aggregators, processors, farmer associations,
women’s groups, youths groups and feed
manufacturing certification bodies.

In the workshops, maps were synthesized and
digitized and then shared with participants for
feedback with a textual narrative. A report of the
workshops was published titled, Development and
Scaling of Sustainable Feeds for Resilient Aquatic
Food Systems in Sub-Saharan Africa: A systems
theory of change. The proposal for the peer-review
manuscript was accepted and the manuscript

was submitted to the Special issue Innovation
Inclusivity in Agricultural Systems, for publication

Study 1

This study was conducted 24 local government
areas within six states in Nigeria. It involved
engaging a substantial cohort of 600 fish farmers
and 180 ingredient processors. To collect data,
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specialized survey tools have been meticulously
designed. Additionally, ethical approval for the
study has been successfully obtained, and a team
of enumerators has been selected and trained for
the upcoming survey scheduled to take place from
November to December 2023.

Study 2

This study covers 11 districts in six provinces

in Zambia. A comparable engagement with

600 fish farmers and 120 ingredient processors

is anticipated. The questionnaire design and
programming have been implemented using
Kobo Toolbox software an online data collection
platform. Although the ethical approval process is
currently underway, the survey for this study was
slated to begin in January 2024.

Recommendations

The study made the following four

recommendations:

1. Focus the impact assessment on both the
intended and unintended consequences of
the intervention.

2. Profile and identify who the project’s activities
will likely impact, either directly or indirectly.

3. Ensure that different activities, such as training
sessions, workshops, information sessions
and demonstrations by different partners, are
synchronized to ensure effective follow-up
evaluations.

4. Provide timely information to ensure that
evaluation assessments are done on time.

3.1.12. Perspective of Aller Aqua Zambia Limited

Virtual presentation by Dr. Alexander M. Greiling,
Aller Aqua Limited Zambia

Overview

Monthly feed production increased approximately
1000 t over the previous year. Purchases of raw
materials, about 80% of which were sourced within
Zambia, increased significantly. This increased

local value addition for farming, transportation and
logistics, job creation and aquaculture.

Implementation

Market trends

More fish feed factories and competitors are
entering the East African market and can service
Zambia and surrounding countries. This is good
for aquaculture production, as competition



will likely reduce prices. Primary production

of agricultural crops, such as grains and soy,

are stable, including common products and
processed crops and by-products. However,
there are still insufficient quantities of animal
by-products in the country, and quality remains
low. East Africa has access to ports and could
import these by-products at better rates.

Raw material Scoping study

The scoping study on raw materials provided
great geographical coverage and good insight
into primary production. It revealed that there
are no animal by-products available, only primary
animal-derived resources such as fish, crayfish
and caterpillars, most of which are in great part
directly consumed. As such, there is much room
for development in the local industry.

FASA should evaluate untapped and available
resources. Abattoirs can evaluate the processing
potential of animal by-products, particularly
from beef and poultry, while the project itself
can explore emerging resources like pea
proteins and investigate other innovative
processing technologies. FASA should also
evaluate the commercial market for raw
materials. This would involve taking into
consideration farmer cooperatives and assessing
small-scale processing and value addition
methods, with a focus on maintaining quality
control, for commodities such as maize.

3.1.13. Perspective of the Natural Resources
Development College
Presentation by Mr. Melon Mulamfu, NRDC

Overview

The NRDC was established in 1964 by the first
Republican president Dr. Kenneth David Kaunda.

It is among Zambia's seven agricultural colleges
operating under the Ministry of Agriculture. The
primary focus of the NRDC is to train middle-level
human resources for the agriculture and related
sectors. The college offers diploma-level training in
10 disciplines and is committed to nurturing skilled
professionals in various aspects of agriculture.

The NRDC's wet laboratory was established in 2019
to conduct research projects using a flow-through
aquaculture system that was designed and built,
by WorldFish. In 2023, FASA upgraded the system
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to Recirculating Aquaculture System (RAS). To
avoid previous challenges, specifically theft, the
NRDC also upgraded its security systems for the
flab and the entire college.

Two research projects have been implemented

in the facility since 2020: (1) Replacing fishmeal
with a single cell protein feedstuff in the diet of
Nile tilapia (O. niloticus) and (2) the performance of
Nile tilapia and three-spotted tilapia in controlled
laboratory conditions in Zambia.

Expectations and achievements

The NRDC supplied technical support to upgrade
the system in the laboratory. Mrs. Majory Chma,
a training officer from the Department of
Fisheries Science and Aquaculture, was listed
the contact person, and the college provided
security by installing a lighting system, a security
gate at the main entrance, burglar-bars on

all the windows of the laboratory as well as
hiring a security company. The purpose was

to host the feed experiments in the lab.

Benefits

The college upgraded its Fisheries Science
curriculum and built the Aquaculture Skills
Training Centre. It implemented effective and
efficient practical student activities and hosted
short, demand-driven courses to boost small-
scale fish farming. In addition to installing the
RAS, the NRDC also built up the capacity of staff
and students involved in research activities and
exposed students to research findings through
seminars and scientific talks.

3.1.14. Technical and Financial Reporting

Presentation by Mr. Tan Ban Swee and Mr. Tan
Chao Yan, WorldFish Headquarters

Finance

FASA uses the Norwegian Kroner (NOK) as its
currency, with a grant of NOK 80 million from the
Norwegian Agency for Development Cooperation
(Norad). However, the project’s fund will be
received in USD. Any equipment, intellectual
property and consumables, like feed or supplies,
generated or used during the project are owned
either by WorldFish or collaborating partners. FASA
must keep accounting records for at least 5 years
from the time of Norad's approval of project’s final
report. There is a zero-tolerance policy against



corruption. Any financial irregularities will be
applied to WorldFish and its partners.

The WorldFish's procurement provisisons are:
Contract must be awarded to the most
economically advantageous tender
Procurement of award with value of less than
NOK 500,000 may be awarded following any
procurement procedure established by the
Grant Recipient.

Procurement of award with value exceeding
NOK 500,000 shall be awarded based on one of
the following procurement procedures open
tender procedure, restricted procedure or
competitive procedure with negotiation

If the grant recipient does not launch an open
tender procedure, it shall justify and document in
writing the choice of tenderers that are invited to
submit an offer,

The spending status of the FASA project is as follows:
« Year 1 (July 1,2022—-June 30, 2023): NOK
6,881,809
Year 2 (July 1, 2023- September 30, 2024): NOK
1,523,817
Total cumulative expenditure: NOK 8,405,626

Reporting and auditing schedules
FASA's technical and financial reporting schedule
is as follows:
July 1-December 31, 2022 (submission
deadline: April 15, 2023)
January 1-December 31, 2023 (submission
deadline: April 15, 2024)
January 1- December 31, 2024 (submission
deadline: April 15, 2025)
January 1-December 31, 2025 (submission
deadline: April 15, 2026)
January 1-December 31, 2026 (submission
deadline: April 15, 2027).

After the conclusion of the project, the submission
deadline for the final reports are October 31, 2027.

FASA's auditing schedule is as follows:

July 1-December 31, 2022 (submission
deadline: June 1, 2023)

January 1-December 31, 2023 (submission
deadline: June 1, 2024)

January 1-December 31, 2024 (submission
deadline: June 1, 2025)

January 1-December 31, 2025 (submission
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deadline: June 1, 2026)
January 1-December 31, 2026 (submission
deadline: June 1, 2027).

After the conclusion of the project, the submission
deadline for the final report is October 31, 2027.

The SLU and IITA will follow the submission
schedule and reporting requirements as
stated in the original subgrant agreement
(no changes). Both CORAF and the ICIPE
will follow the submission schedule and
reporting requirements as stated in a new
addendum to the subgrant agreement.

CORAF and ICIPE will submit technical reports
annually and financial reports quarterly.
Deliverables required for submission include
technical reports, financial reports, invoices,
quarterly forecast workplans and quarterly forecast
budgets.

The technical reporting schedule for both CORAF
and ICIPE is as follows:
2023: January 31, 2024 (remaining submission
deadline for the year)
2024: January 31,2025
2025: January 31, 2026
2026: January 31, 2027.

The financial reporting schedule for both CORAF
and ICIPE is as follows:
2023: December 31, 2023
(remaining submission deadline for the year)
2024: April 30, July 31, October 31, December 31
2025: April 30, July 31, October 31, December 31
2026: April 30, July 31, October 31, December 31

After the conclusion of the project, the submission
deadlines for final technical and financial eports
are April 30 and May 15, 2027 respectively.

3.1.15.Q&A

Q: Dr. Nieyidouba asked how the summary
of the findings from the workshop would be
communicated to all participants and target
communities to ensure the information is
conveyed to everyone accurately.

A: Dr. Yossa explained that people will not



send different messages to all the stakeholders.
WorldFish will package all the information through
a communication specialist based in Nigeria. The
information will not be communicated separately
to ensure that all partners are on the same page.

Q: Dr. Yossa asked Dr. Sartas who are the focal
points or contact persons for scaling who are
working on the ground there with the partners in
Kenya, Zambia and Nigeria.

A: Dr. Sartas explained that the focal points have
not been determined yet, as he is currently in the
midst of recruiting people for those positions.

Q: Dr. Jere raised a concern regarding the
practicality of using kapenta and maize,

as they are also used for direct human
consumption. As such, there will be
competition in the availability of ingredients.

A: Dr. Greiling agreed and explained that all

Plate 4. Participants at the workshop in Abuja, Nigeria.
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ingredients, except for a few by-products, are
subject to the food versus feed dilemma. It is
possible that raw materials will be limited in
the area that kapenta is predominantly fished.
In contrast, planting maize exclusively for feed
production is most likely more beneficial than
using kapenta, which has higher nutritional and
monetary value to the local communities.

3.2. Day 2: Planning sessions for 2024 (and
tentatively 2025)

The project leader gave a comprehensive overview
of the current implementation plan. The country
partners presented in-depth workplans for 2024
and tentatively 2025 with tentative budgets (Plate
4). During the presentations, each team presented
its workplan and specific outputs/deliverables to
achieve. Copies of the PowerPoint presentations
for Day 2 are in Appendix 4.




3.2.1. Detailed plan of work: Kenya
Presentation by Dr. Chrysantus Mbi Tanga, ICIPE

The following activities are planned for 2024:
Recruit 10 MSc students (ongoing).
Conduct literature reviews.

Design research protocols.

Secure animal ethics approval.

Conduct 12 tilapia experiments.

Analyze data and samples.

Organize an online stakeholder workshop in
the country.

Prepare and disseminate reports.

Discuss the results with internal and external
partners, and select 15 ingredients.

The following activities are tentatively planned

for 2025:

- Conduct literature reviews (ongoing).
Design research protocols (ongoing).
Conduct 12 tilapia experiments (ongoing).
Analyze data and samples (ongoing).
Organize two stakeholder workshops in the
country.

Prepare and disseminate reports.

Develop innovation platforms to bring key
scaling stakeholders together.

Identify and set up demonstration sites and
model farms.

Host farmer field days at demonstration sites
and model farms.

Build partnerships with cooperatives to test
and use novel feeds

Support the establishment of new feed
services and business by young people,
farmers, etc.

Help small-scale feed millers develop new
products.

Build partnerships with NGOs, the private
sector and extension service providers.

3.2.2. Detailed plan of work: Nigeria

Presentation by Dr. Charity Obetta, Dr. Ibiyo and
Dr. Caroline, CORAF

Eight experiments are planned to determine the
nutrient requirements (methionine, lysine, vitamin
C, calcium and phosphorus) of improved strains
of tilapia and African catfish using locally available
ingredients in Nigeria.

27

The activities planned for 2024 are as follows:
Conduct the feeding experiment to determine
the methionine requirement.

Analyze samples and data.

Prepare a report for submission and publication.
Conduct the feeding experiment to determine
the lysine requirement.

Analyze samples and data.

Prepare a report for submission and
publication.

Hold an annual workshop in Zambia.

Host a local workshop to share results with
farmers and feed millers.

The tentative timeline planned for 2025 is as follows:
Conduct the feeding experiment to determine
the vitamin C requirement.

The PhD student begins research with
associated activities.

Analyze samples and data.

Prepare a report for submission and publication.
Conduct the feeding experiment the
determine the calcium and phosphorus
requirements.

Analyze samples and data.

Organize a local workshop.

Hold an annual workshop in Kenya.

3.2.3. Detailed plan of work: Zambia

Presentation by Dr. Arthertone Jere and Mr.
Gregory Kasanga, WorldFish Zambia

Experiments are planned to determine the nutrient
requirements. FASA will hold a stakeholder
engagement workshop in the country. It will set up
partnership meetings and support its partners and
will also host the annual workshop 2024.

The following are the steps involved to conduct
the experiments:
-+ Design the research protocol.
Secure animal ethics approval.
Conduct experiments to determine the
nutrient requirements for tilapia.
Analyze data and samples.
Prepare a research report for publication.

The following is the timeline for the experiments:
Experiment 1: January—-March 2024
Experiment 2: April-June 2024
Experiment 3: July-September 2024
Experiment 4: October-December 2024.



FASA will provide new knowledge on the type,
price and seasonality of local ingredients used
in fish feeds produced in Zambia and make it
available within and outside the focal countries
through published reports and results.

3.2.4. Detailed plan of work: Malaysia

Presentation by Ms. Nurulhuda Ahmad Fatan and
Dr. Aagillah Amr, WorldFish Headquarters

The following research activities were planned

for 2024

- Three tilapia experiments will be conducted
to assess the digestibility of the ingredients
obtained from Zambia, Kenya and Nigeria
Development of fish ingredient database
Develop publication (technical and research
report) from the experiments finding

All findings on the ingredients will be synthesized
to enable prioritization, and the results will be
discussed with internal and external partners to
select 15 ingredients.

In addition to research activities, the project
continuously receives support from the project
management team which includes the grants and
contracts, monitoring evaluation and learning
(MEL), data management, impact assessment,
communication, procurement, finance, to ensure
that the project implementation is on track.

Digestibility experiments
Three experiments will be conducted using the
GIFT to assess the digestibility of the ingredients
samples collected from Zambia, Nigeria and
Kenya. The experiments timeline was planned as
following:
Digestibility experiment with ingredient from
Zambia (November — December 2023)
Digestibility experiment with ingredient from
Nigeria (Feb — March 2024)
Digestibility experiment with ingredient from
Kenya (May - July 2024)
Digestibility experiment with ingredient from
Zambia (Sep — Oct 2024)
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Other research works in Malaysia

Solid-state fermentation: A tool for improving
the nutritional value of novel feed ingredient
Other research works in Malaysia will be
conducted to investigate and improve nutritional
value of feed ingredient using solid state
fermentation (SSF) application. Experiments will
be conducted to optimize SSF process for effective
fermentation, such as identification of microbes,
moisture content, temperature, pH and inoculum
concentration. This will be done by Q2. A further
experiment by Q3 is to produce nutritious and
functional products. Finally the fermented product
will be tested as feed ingredient in a feeding trial
on tilapia by Q4.

Enhancing reproductive performance using
high-quality oil in the broodstock of the GIFT
strain of tilapia (Oreochromis niloticus) diet
Another research to be conducted is to enhance
reproductive performance using high quality

oil in the diet for GIFT broodstock. The objective
is to evaluate growth performance and gonad
maturation at the early stage of development

of juvenile tilapia and to assess fecundity and
sperm quality during the breeding stage. GIFT
tilapia weighing approximately 20 g will be

used in the experiment. Different type of all,

fish oil and squid oil from Malaysia, insect oil
produced from BSFL raised on potato waste
from Kenya, sunflower oil from Zambia, and
groundnut oil and palm oil from Nigeria will

be tested and used as ingredient. There will be
two feeding trials: one on gonadal maturation
and the other on reproductive performance.

3.2.5. Detailed plan of work: Sweden
Presentation by Dr. Kartik Baruah, SLU

Two PhD students will conduct research and
development on sustainable feeds for farmed
fish. The student from Zambia will work on tilapia
and the one from Nigeria on African catfish. The
objective is to find a novel (functional) feed that
will improve fish growth performance, health and
robustness as well as cost effective and has a low
ecological footprint.
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used in the experiment. Different type of all,

fish oil and squid oil from Malaysia, insect oil
produced from BSFL raised on potato waste
from Kenya, sunflower oil from Zambia, and
groundnut oil and palm oil from Nigeria will

be tested and used as ingredient. There will be
two feeding trials: one on gonadal maturation
and the other on reproductive performance.

3.2.5. Detailed plan of work: Sweden
Presentation by Dr. Kartik Baruah, SLU

Two PhD students will conduct research and
development on sustainable feeds for farmed
fish. The student from Zambia will work on tilapia
and the one from Nigeria on African catfish. The
objective is to find a novel (functional) feed that
will improve fish growth performance, health and
robustness as well as cost effective and has a low
ecological footprint.



In addition, a comparative study will be conducted
to investigate the functional responses of both
wild and genetically improved strains of tilapia in
response to feeding them novel feed.

The following additional activities are planned for

2024 and 2025:
Conduct experiments to prioritize key
ingredients by analyzing the biochemical
parameters of ingredients.
Develop and use processing techniques to
improve the quality of key ingredients.
Check the quality of improved ingredients,
formulation and production on fish feeds for
lab trials in Sweden.

- Conduct a validation study on farms in Nigeria
and Zambia.

3.2.6. Training on proper financial reporting

Presentation by Mr. Tan Ban Swee and Mr. Tan
Chao Yan, WorldFish Headquarters

With the exception of the first advance fund
transfer to the partner, subsequent advances are
subject to the following conditions:

- WorldFish must receive and accept technical
and financial reports that are due in
accordance with the submission schedule as
stated in the subgrant agreement.

- Submit a quarterly forecast workplan
and budget that are consistent with the
implementation plan.

+  Submit WorldFish-approved invoices for the
relevant quarter.

Provide sufficient supporting evidence to
support spending.

Upon request from WorldFish, the partner
must support and revert the corresponding
year-end balance confirmation.

Final payment to partners will be cost-
reimbursement and will be released

only upon acceptance and approval

of all deliverables and final technical

and financial reports from partners.

With the exception of the first advance fund transfer
to the partner, subsequent cost reimbursements
are subject to following conditions:

« WorldFish must receive and accept technical
and financial reports that are due in
accordance with the submission schedule as
stated in the subgrant agreement.

+  Prior to receiving payment, partners must
complete contractual deliverables and
incurred expenses that exceed the first
advance payment, subject to WorldFish
approval.

-« Submit WorldFish-approved invoices for
payment.

-« Provide sufficient supporting evidence to
support spending.

- Upon request from WorldFish, the partner
must support and revert the corresponding
year-end balance confirmation.

Partners must ensure the following areas of

improvement:

+ Budgets must comply with subgrant
agreement categories.

- The reporting period stated in the financial
report must be accurate.

«  Expenditures must be consistent with those
reported in previous periods.

- Expenditures stated in the financial report
must align with the fund status report and
transaction listing.

- Complete the fund status report.

- Complete and ensure the accuracy of
information reported in the transaction listing.

3.2.7.Q8A

Q: Dr. Baruah suggested acquiring species in
earlier stages of experiment to prevent delays for
required broodstock.

A: Kasanga agreed, as it is a challenge to acquire
broodstock.

Q: Dr. Ndebele-Murisa asked is there any
duplication on the digestibility experiment
between the SLU with WorldFish.

A: Dr. Baruah explained that WorldFish
Headquarters is primarily conducting the
experiment, but it is happy to assist from Sweden.

A: Dr. Yossa added that the SLU may conduct

digestibility experiments on ingredients that the
organization will process and improve itself,
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4. Field visits in Nigeria

4.1.TIDDO Fish Farms Limited

On November 6, 2023, the workshop participants
visited feed producers at TIDDO Fish Farms in
Abuja (Plate 5). This local feed mill produces feed
for catfish at different life stages, both for farms
and for sale. About 85% of the raw ingredients
used to formulate and manufacture the feed

are sourced locally (Plate 6). The feed mill is

well equipped with all required equipment to
produce complete feeds, including a hammer mill,

grinder, mixer, extruder, oil sprayer, feed dryers
and packaging machine, most of which were
purchased from China. The finished products,
which include various pellet sizes (2, 3,4, 6 and

8 mm), are packaged onsite. The farm also has a
laboratory, which it uses to analyze the proximate
composition of feed. Challenges that the company
faces include a shortage of replacement parts,
inconsistent feed prices because of seasonal
variation and an increase in feed costs.

Plate 5. Field visit to TIDDO Fish Farms.
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Plate 6. Fish feed equipment at TIDDO Fish Farms.

Plate 7. Fish feed produced at TIDDO Fish Farms
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4.2. Flourishing Centre Fish and Agro Farms

On November 6, 2023, participants also visited
the Flourishing Centre Fish and Agro Farms in
Abuja. This farm has 30 concrete ponds and is
owned by Mr. Onoja Sunday Musa, president

of the Catfish Farmers Association of Nigeria
(CAFAN). The farm produces its own fish feed and
sells excess feed. It has five extruders onsite that
can produce approximately 1000kg of fish feed
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daily. Mr. Sunday also recommended using fresh
azolla and duckweed as supplementary feed in
addition to manufactured feed. The farm produces
over 300,000 fingerlings of catfish per year. It also
has other species, including pangasius, African
arowana, tilapia and common carp. In addition, the
farm offers training opportunities in fish farming to
youths. One of the challenges that the farm faces
is the high cost of repairing machinery.
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Plate 9. Fish feed extruder at Flourishing Centre Fish and Agro Farms.



Plate 10. Azolla used as fish feed at Flourishing Centre Fish and Agro Farms

4.3. Nigerian Institute for Oceanography to peoli'e Wdho afj inVZWeO" in Oceaﬂogfaphifc

. research and product development. Some o
and Marine Research the notable sections under the institute include
On November 9, 2023, the workshop participants aquaculture, fish technology, extension services,
visited the NIOMR in Lagos. Professor Abiodun marine geography, fishing technology and
Sule, executive director, welcomed the participants safety, marine culture, biotechnology, analytical
and introduced the company’s mandate and laboratory, and fisheries resources assessment. The
the range of research and innovation activities NIOMR is also equipped with a wet lab in its fish
taking place. The NIOMR provides research in technology building, which can be used to run
fisheries and aquaculture across the value chain. nutrient requirement experiments.

It has several departments and provides training

Plate 13. The company’s RAS used for fish nutrition experiments
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Plate 14. The NIOMR's fish technology section and products

Plate 15. Fishing gear and machinery developed by the NIOMR
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5. Qutcomes

The main outcome of the workshop was the revised implementation plan for the year 2024 and tentatively
for 2025.The timeframe and specific outputs for each activity were specified. The revised plan was agreed
upon and the project’s partners will implement it. The amended plan will be used to carry out the project
on the ground in 2024 and 2025

6. Next steps and conclusions

Each partner will implement the 2024 and, tentatively, 2025 project activities in Kenya, Nigeria, Zambia,
Sweden and Malaysia, as per the revised implementation plan and the approved annual workplan. Partners
have agreed to hold the project’s next annual workshop in Zambia in 2024 .
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Appendix 1. List of workshop participants

No Organization Participant Attendance

1 ARCN, CORAF Charity Obetta Yes

2 NIFFR, CORAF Lenient Mercy Onivie Ibiyo Yes

3 NIOMR, CORAF Caroline Iretioluwa Ayo-Olalusi Yes

4 CORAF Lamien Niéyidouba Yes

5 NRDC Melon Mulamfu Yes

6 SLU Sri Kartik Baruah Yes

7 ICIPE Chrysantus Mbi Tanga Yes

8 Includovate Sujata Ganguly Yes

9 NAGI Enterprise Mzime Regina Murisa No (Late arrival)
10 DOF, ARCN Femi John Akinniyi Yes

11 WorldFish, SLU Arnold Ebuka Irabor No (Late arrival)
12 WorldFish Rodrigue Yossa Yes

13 WorldFish Arthertone Jere Yes

14 WorldFish Gregory Mulenga Kasanga Yes

15 WorldFish Aagillah Amr Binti Mohd Amran Yes

16 WorldFish Laboratory Ning Shahira Binti Sharbini Yes

17 WorldFish Nurulhuda Ahmad Fatan Yes

18 WorldFish Tan Ban Swee Yes

19 WorldFish Tan Chao Yan Yes

20 WorldFish Sunil Siriwardena No

21 WorldFish Yogeswary Chellappan Yes

22 WorldFish Timothy Manyise No (Late arrival)

Table 1. List of participants on Day 1 (November 6, 2023).
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No Organization Participant Attendance
1 ARCN, CORAF Charity Obetta Yes

2 NIFFR, CORAF Lenient Mercy Onivie Ibiyo Yes

3 NIOMR, CORAF Caroline Iretioluwa Ayo-Olalusi Yes

4 CORAF Lamien Niéyidouba Yes

5 NRDC Melon Mulamfu Yes

6 SLU Sri Kartik Baruah Yes

7 ICIPE Chrysantus Mbi Tanga Yes

8 Includovate Sujata Ganguly Yes

9 NAGI Enterprise Mzime Regina Murisa Yes
10 NAGI Enterprise Angela Samundengo Virtual
11 IITA Murat Sartas Virtual
12 Aller Aqua Zambia Limited | Alexander Michael Greiling Virtual
13 ARCN Garba Hamidu Sharubutu Absent with reason
14 NIOMR Sule Abiodu Absent with reason
15 DOF, ARCN Zakari Adamu Isah Yes
16 DOF, ARCN Femi John Akinniyi Yes
17 Embassy of Norway Svein Baera Yes
18 Embassy of Norway Eivind Fjeldstad Yes
19 DOF, ARCN Musa Musa Yes
20 WorldFish, SLU Arnold Ebuka Irabor Yes
21 WorldFish Rodrigue Yossa Yes
22 WorldFish Arthertone Jere Yes
23 WorldFish Gregory Mulenga Kasanga Yes
24 WorldFish Aagqillah Amr Binti Mohd Amran Yes
25 WorldFish Laboratory Ning Shahira Binti Sharbini Yes
26 WorldFish Nurulhuda Ahmad Fatan Yes
27 WorldFish Tan Ban Swee Yes
28 WorldFish Tan Chao Yan Yes
29 WorldFish Sunil Siriwardena Yes
30 WorldFish Yogeswary Chellappan Yes
31 WorldFish Timothy Manyise Yes
32 WorldFish Victor Siamudaala No

Table 2. List of participants on Day 2 (November 7, 2023).
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No Organization Participant Attendance
1 ARCN, CORAF Charity Obetta Yes

2 NIFFR, CORAF Lenient Mercy Onivie Ibiyo Yes

3 NIOMR, CORAF Caroline Iretioluwa Ayo-Olalusi Yes

4 CORAF Lamien Niéyidouba Yes

5 NRDC Melon Mulamfu Yes

6 SLU Sri Kartik Baruah Yes

7 ICIPE Chrysantus Mbi Tanga Yes

8 Includovate Sujata Ganguly Yes

9 NAGI Enterprise Mzime Regina Murisa Yes
10 NAGI Enterprise Angela Samundengo Virtual
11 IITA Murat Sartas Virtual
12 Aller Aqua Zambia Limited | Alexander Michael Greiling Virtual
13 ARCN Garba Hamidu Sharubutu Absent with reason
14 NIOMR Sule Abiodu Absent with reason
15 DOF, ARCN Zakari Adamu Isah Yes
16 DOF, ARCN Femi John Akinniyi Yes
17 DOF, ARCN Musa Musa Yes
18 WorldFish, SLU Arnold Ebuka Irabor Yes
19 WorldFish Rodrigue Yossa Yes
20 WorldFish Arthertone Jere Yes
21 WorldFish Gregory Mulenga Kasanga Yes
22 WorldFish Aaqillah Amr Binti Mohd Amran Yes
23 WorldFish Laboratory Ning Shahira Binti Sharbini Yes
24 WorldFish Nurulhuda Ahmad Fatan Yes
25 WorldFish Tan Ban Swee Yes
26 WorldFish Tan Chao Yan Yes
27 WorldFish Sunil Siriwardena Yes
28 WorldFish Yogeswary Chellappan Yes
29 WorldFish Timothy Manyise Yes
30 WorldFish Victor Siamudaala No

Table 3. List of participants on Day 3 (November 8, 2023).
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No Organization Participant Attendance
1 ARCN, CORAF Charity Obetta Yes

2 NIFFR, CORAF Lenient Mercy Onivie Ibiyo Yes

3 NIOMR, CORAF Caroline Iretioluwa Ayo-Olalusi Yes (Host)
4 CORAF Lamien Niéyidouba Yes

5 NRDC Melon Mulamfu Yes

6 SLU Sri Kartik Baruah Yes

7 ICIPE Chrysantus Mbi Tanga Yes

8 Includovate Sujata Ganguly Yes

9 NAGI Enterprise Mzime Regina Murisa Yes

10 WorldFish, SLU Arnold Ebuka Irabor Yes

11 NIOMR Sule Abiodu Yes (Host)
12 WorldFish Rodrigue Yossa Yes

13 WorldFish Arthertone Jere Yes

14 WorldFish Gregory Mulenga Kasanga Yes

15 WorldFish Aaqillah Amr Binti Mohd Amran Yes

16 WorldFish Laboratory Ning Shahira Binti Sharbini Yes

17 WorldFish Nurulhuda Ahmad Fatan Yes

18 WorldFish Tan Ban Swee Yes

19 WorldFish Tan Chao Yan Yes

20 WorldFish Sunil Siriwardena Absent with reason
21 WorldFish Yogeswary Chellappan Yes

22 WorldFish Timothy Manyise Yes

Table 4. List of participants on Day 4 (November 9, 2023).
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Appendix 2. Workshop agendas

08:30-08:45 | Registration, meet & greet

09:00-09:.05 | Welcome speech Sule Abiodu, executive director, NIOMR

09:05-09:15 | Welcome speech (virtual) Essam Mohammed, director general, WorldFish

09:15-09:20 | Welcome speech Lamien Nieyidouba, CORAF

09:20-09:25 | Welcome speech Sunil Siriwardena, WorldFish Nigeria

09:25-09:35 | Opening speech H.E. Svein Baera, Norwegian Ambassador to Nigeria, Embassy of Norway
09:35-09:40 | Introduction and scope of the meeting Rodrigue Yossa

09:45-10:15 | Year 1 implementation update for Nigeria Charity Obetta, CORAF

10:15-10:45 | Year 1 implementation update for Kenya Chrysantus Mbi Tanga, ICIPE

10:45-11:00 | Coffee break

11:00-11:30 | Year 1 implementation update for Zambia Arthertone Jere, WorldFish Zambia
11:30-12:00 | Year 1 implementation update for Malaysia Rodrigue Yossa, Aaqillah Amr and Nurulhuda A. Fatan, WorldFish
12:00-12:30 | Discussion, Q&A All participants

12:30-13:30 | Lunch

13:30-14:00 | Year 1 implementation update for the climate Mzime Regina Murisa, NAGI Enterprise
change section

14:00-14:30 | Year 1 implementation update for the gender and | Sujata Ganguly, Includovate
social inclusion study section

14:30-14:45 | Introduction on organization and team, Murat Sartas, IITA
experience in market assessments and scaling,
workplan (virtual)

14:45-15:00 | Year 1 implementation update for Sweden Sri Kartik Baruah, SLU

15:00-15:30 | Discussion, Q&A All participants
15:30-15:45 | Coffee break

15:45-16:15 | Update on country TOC and annual outcome Timothy Manyise, WorldFish Headquarters
monitoring studies

16:15-16:30 | Perspectives of Aller Aqua Zambia Limited on Year | Alexander Michael Greiling, Aller Aqua Zambia Limited
1 implementation (Virtual)

16:30-16:45 | Perspectives of the NRDC on Year 1 Melon Mulamfu, NRDC

implementation
16:45-17:00 | Update on project finances Tan Chao Yan and Tan Ban Swee, WorldFish
17:00-17:15 | Technical and financial reporting Rodrigue Yossa and Tan Chao Yan, WorrldFish
17:15-17:45 | Discussion, Q&A All participants

Table 5. Day 2 agenda (November 7, 2023).
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08:30-08:45

Meet and greet

09:00-09:05

Introduction and scope of the meeting

Rodrigue Yossa, project leader, WorldFish

09:05-10:05 Detailed plan of work in Kenya Chrysantus Mbi Tanga, ICIPE
10:05-11:05 Detailed plan of work in Nigeria Charity Obetta, CORAF
11:05-11:30 Coffee break

11:30-12:30 Detailed plan of work in Zambia Arthertone Jere, WorldFish Zambia

13:30-14:15 Detailed plan of work in Malaysia Rodrigue Yossa, Aaqillah Amr Mohd Amran and Nurulhuda A. Fatan, WorldFish
14:00-14:30 Detailed planning of work in Sweden Sri Kartik Baruah, SLU
14:30-15:00 Discussion, Q&A All participants

15:15-15:45 Training on proper financial reporting Tan Chao Yan and Tan Ban Swee
15:45-16:15 Updated implementation plan Rodrigue Yossa, WorldFish
16:15-16:45 Discussion, Q&A All participants

16:45-16:55 Closing remarks Rodrigue Yossa, WorldFish

Table 6. Day 3 agenda (November 8, 2023).
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Appendix 3. Slides presentations for Day 1

Introduction and scope of the meeting WorldFish (Dr. Rodrigue Yossa)

oA .7 Vi o 3

2023 FASA Project Annual Worksho,
Introduction and scope of the meeting

By Rodrigue Yossa, Project Leader

@ Norad @ QL?

WorldFish  caar

Content

1. Project Objective, Partners and Geographies
2. Annual Workshop Goal & Frequency

3. 2022 Annual Workshops

F;E. Norad

Project Objective, Partners and Geographies

GOAL: July 2022 - June 2017

To develop low-cost, highly nutritious fish
feeds based on novel ingredients and enable
5,000 smallholder fish farmers in 3 African
countries to test and adopt these ingredients
and feeds, leading to increased income,
improved food security, and reduced waste
soomon tsncs | and pollution.

Bangladesh

S By

Malay3
Tanzania (Headquar B
ambia

[ .

| Local feed millers & farmers groups

Asin

Norad 284

aficipe S e WA g

conar  SLU | dimaniem
WorldFish  ccie

Outcome 2:

000 farmers directly or
ingredients h o the project access, test
el fish feed solution

ingredient
processing techni d
are used by stakeh

Annual Workshop Goal & Frequency

Objectives of annual workshop:

1) Meet in person: synergy and
complementarity; it is a project workshop,
not a conference!

2) Discuss project progress in each country

3) Conduct the annual planning for next year

4) Site visits in Abuja and Lagos

Annual project workshop cost breakdown - Malaysia (HQ) —x 2 (Y1 & Y5)
Annual project workshop cost breakdown - Nigeria (Y2)

Annual project workshop cost breakdown - Zambia (Y3)

Annual project workshop cost breakdown - Kenya (Y4)

;,‘ﬁ: Norad

B o

WorldFish  ccie

2023 Annual Workshop

Day 1, Tuesday 7th November 2023 : 3 technical sessions / Presentations of last
year activities from FASA partners

Day 2, Wednesday 8" November 2023: 3 technical sessions / Planning sessions
for years 2024

Day 3, Thursday 9t November 2022: Site Visit in Lagos (following site visits of 6t
November in Abuja)

;3%. Norad

Thank You

Funded by

@ Norad

Led by

D e

WorldFish  caus

In partnership with

aicipe h Je Ak

FAMRIA
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Introduction of the team members and update on the implementation of year 1 of the FASA project in Nigeria

CORAF (Dr. Charity Obetta)

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Year 1 FASA PROJECT (CORAF)

@ Norad

WorldFish  caar

Introduction

« Nigeria is the largest aquaculture producer in SSA but with a big
challenge of supplying quality and affordable nurtrent to farmed
fish.

<% The expansion of smallholder aquaculture production is limited
due to the scarcity, unsustainability, and high environmental and
economic costs of fish feeds.

< Through the FASA project, we hope to have an inclusive,
equitable and sustainable aquatic food system in Nigeria.

& Norad e D

Introduction of CORAF Team Members

PhD in Fisheries and Aquaculture, W
Agricutural Research Counci of Nigeria

Research Lead , Nigeria
Coordinates allgact
in the Nigeriz

Programmes Manager, Agricuhure, Food and
Natrition Securiy PID. CORAF

Ph.D Animal production (Speciaizes infish
feed production)
National Istitute of Freshwater Fisheries
Research, New Bussa

- Nigerfan Istitute of Oceanography and Marine Research
&a iehdgstant Ngera

| eries Technology
D iy Lenient Mercy O Ggeriamstiute'of

Phio Hydrobiology and Fisheres, expert n Fish utron,

Project key facts

Research Scientist
Oceanography dhd Marine
Research, Lagos
ratory Attendant
Project goals
(—X——>
l + Scoping studies:
Heterobranch Clarias Sp is niloticus el bi o to conduct an in-depth literature review on available fish feed ingredients in Nigeria
| o to assess, document and publish information on local ingredients that could be used
sustainably in fish feeds in order to fill up data gap on available local ingredients for
~ fish feed in Nigeria.
Plate 1: Hybrid Catfish strain - - s feed in Nigeria
(Cross of Heterobranchus sp & Plate 2: Hybrid Tilapia strain
Clarias Sp) (Cross of Nile Tilapia and Red
Nutrients requirement of improved strain of African catfish (Hybrid of
Heterobranchus Spp. X Clarias gariepinus) and Hybrid Tila
(Oreochromis niloticus X Oreochromis mossambicus) with both compared with @ #
their locals in Nigeria
@ Norad WorldFish  cai
Project componets Study Area
R3 thera.lure rgwew % 46 locations
< Meetings with stakeholders < 20 respondents
« Study design - <« Five (5) respondents
. y fos = % Total 920
<+ Approval of research protocol s
<« Human ethics approval o
< Selection and training of enurmerators 4 2
< Data collection [’ —
< Ingredient collection e P
<« Packaging of samples and sending to WF and SLU -
< Data analyses, report writing and publication —
& Norad wmn?. ﬁ & Norad mﬁ b

Distribution of Major Ingredient Assessed across the Zones
nts in North Central Nigeria
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Major Ingredients in North West Nigeria
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Major Ingredients in South East Nigeria
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Major Ingredients in South West Nigeria
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Worl

Uses of Ingredient
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Distribution of Feed Mills in NC Nigeria
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Distribution of Feed Mills in NE Nigeria

Distribution of Feed Mills in NW Nigeria

»YOBE = KANO
W TARABA » KADUNA
®BAUCHI mKEBSI
u SOKOTO
Distribution of Feed Mills in SS Nigeria Distribution of Feed Mills in SE Nigeria
= DELTA » ENUGU
B RIVERS u EBONY!
B AKWA [BOM ®ABIA
Distribution of Feed Mills in SW Nigeria
s
" LAGOS "
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"ONDO o
®OGUN 0.00% |
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Figure 11: Capacity of feed mill per day based on the
e

& Norad

business age

Distribution of Fish Farms Surveyed During the
Scoping Study

Ingredients packaged for further studies

Collection and packaging of 16 selected ingredients
sent to WorldFish Malaysia and Sweden for analysis &

processin

; | FIPRLIN TS
: : E Spe s

i camtnrs it (i sutiraoes_ Brvvery was s wigrs
8 Nora SELECTED INGREDIENTS’ PICTURES R il

Yam poels)

Packaged ingredients

Plantain (Musa sapiontum)

SELECTED INGREDIENTS’ PICTURES

SELECTED INGREDIENTS’ PICTURES
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Nutritional studies

Nutritional studies

Nutrients requirements of improved strains of

Tilapia and African Catfish using locally

available ingredients in Nigeria.

< Methionine requirement

< Lysine Requirement

« Vitamin C Requirement and

< Mineral (Calcium and Phosphorus)
requirement. Eight experiments in all.

« Progress made

o Research protocol approved by the project coordinator.
o Human ethics approval obtained

o Rehabilitation of experimental system (WRS) done

o Procurement of experimental fish done

o

Acclamation of experimental fish species on-goingPlanning for Feed
formulation, Sampling and Chemical analysis of this experimentation.

Partners

<+ Federal Ministry of agriculture

< Agricultural Development Programme
< Ingredient producers

<+ Ingredient farmers

< Fish farmers

<+ Feed millers

<+ Research Scientist and Technologist
<« Local cooperatives/groups

<+ Women and youth groups;

<« Local NGOs;

< private sector; extension service providers; policy and finance organizations; government;
regional bodies (AfDB, SADC, ECOWAS, EAC, and environmental agencies)

Worl

Thank You

Funded by

@ Norad

Led by

WarldFiah o

In partnership with
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Introduction of the team members and update on the implementation of year 1 of the FASA project in Kenya
ICIPE (Dr. Chrysantus Mbi Tanga)

Team Members

i 3 o - )
c
D

Dr. Chrysantus Mbi Dr. Menaga

TANGA MBI CHRYSANTUS Tanga Meenakshisundaram

@ Norad mm@ %f‘?’ o »

Mr John Muia Ms Judy Kaguthi _Mrs Evalyne Wambui Ndoton!'ﬂ'"‘“ m-

Introduction of the team members and update on the
implementation of year 1 of the FASA project in Kenya

Dr Jonathan Munguti Mr. Isaiah Rachami

Recruit New Staff

= Assistant Professor at Tamil Nadu University

Update on the implementation of year 1 of the FASA
project in Kenya

= Five years of experience in the Aquaculture sector

Specialized in different culture systems, such as raceways, recirculating
aquaculture systems, aquaponics, and intensive ponds.

= Trained aquapreneurs seeking to enhance their production.

Dr. Menaga
Meenakshisundaram

@ Norad Mr. Isaiah Rachami Mﬁ :{%

Recruit of MSc & PhD Students Conduct project start-up workshops

Attended the online FASA partners’ kick-off meeting (05" August 2022) with 18
participants.

Attended the in-person Kick-off workshop: 28 - 30th Nov. 2022 at WorldFish HQ,
Penang, Malaysia, followed by a site visit to Fisheries Research Institute
Malaysia, Pulau Sayak and Jitra Aquaculture Extension Centre in Kedah

Over 30 participants present at the WorldFish Headquarter Penang.

On 18t January 2023, online Kenyan stakeholder kick-off meeting was organized

Mr John Muia Ms Judy Kaguthi Mrs Evalyne Wambui Ndotono
with over 25 participants.

Master of science in Aquaculture and Fisheries Management Insect-based diet in fish:
implications for gut microbiota

& Norad e  Norad e D

Conduct project start-up workshops Conduct literature review of insect farming industry in Africa

= First Kenyan stakcholders’ meeting: 16 - 25%

February 2023, S
= Fish farms: Kamuthanga farm (Machakos), — A
Kenya Marine and Fisheries Research Institute Over
(KMFRI) (Sagana), Bukani Aquapark, Hydro 20,000
Victoria Fish Hatchery and Farm ILtd, and MT/Year
Bunyala Agro Industrial Park (Busia), Victory Fish » 3
Farms & Jabali Fish Farm IF: 6.762
394,640,000
* Feed millers: Great Lake Feeds and Hatchery e tonnes of feed at
Ltd (Siaya), Captain Feeds and KMFRI Sangoro x'w“':‘:"m"“?'“‘m‘“""’"w 50% inclusion of
centre in Kisumu County, and and Kinyasaga [ entdvera il BSF meal

group in Homa Bay county.

B Norad s Bhod - e

Where Do Our Grains Go? How to Reduce Competition
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Reduce competition || e
Q Q O between man and his | ))
animals \ S y
Q0O N t

W Animal feed % Human food ¥ industry Others
Bhorad e Bhorad

STIFF COMPETITION
BETWEEN MAN & HiS

12%
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Conduct scoping review on role multilateral development organization,
public & private investments in aquaculture subsector in Kenya

Conduct scoping review on role multilateral development organization,
public & private ir its in Iture subsector in Kenya

More collaborative research

wilt lateral development
o, public and private
investments in acuaculture
subnectze in Kerya

Devoted to the design and construction of
climate smart culture systems

Developing new species to guarantee
supply of high-quality products

Developing and scaling low-cost and highly
nutritious fish feeds based on novel
ingredients

IF: 5.005

@ Norad mmi? -ih'

= Enhancing resilient livelihoods through innovative aquaculture practices and market

linkages to create employment opportunities for youth and women.

Governments should create an enabling policy environment through tax incentives
and regulatory reforms to combat climate change, protect nature and biodiversity,
sustain livelihoods, and mainstream food and nutrition initiatives into the design and

implementation of future aquaculture projects.

% Norad

Scoping assessments in fish production zones

Scoping assessments in fish production zones

Out of 220 respondents interviewed,
93.2% kept tilapia (93.2%) followed by
catfish (6.2%).

Most farmers (70.7%) harvested their
fish once yearly.

[Tl ]

Majority of fish farmers obtain their feed
supply from other farmers (15.2%),
private companies (10.8%) and only
5.8% produce their own fish feeds.

- 9 66% of farmers use compounded feeds
to feed their fish, only 25,8%‘, have

reportedly use insect m'e'ﬂ Q -:l&:

£ Norad .

Government is the highest supplier of fingerlings (25.6%) to the farmers followed closely
by the private companies (22.9%) and other farmers (22.4%).

Most farmers used complete compounded feeds (65.5%) and dry supplements (63.2%)
and only 10.3% used wet supplements to feed their fish.

Farmers strongly agreed (20.6%) and agreed (47.5%) that the use of insect meals in fish
production might help lower the feed price and overall production cost in fish farming.

The most used protein sources included: freshwater shrimp (commonly referred to as
“Ochonga”) at 45.3%, fishmeal (17.9%), dry poultry waste (9.4%), Sardines (Omena)
(6.7%), insects/earthworms (5.8%), legume residues (5.4%), sunflower cake (4.4%), blood
meal (5.4%), soybean meal (3.1%), cotton seed cake (2.7%) and sesame seed meal
(1.3%).

= Common home-made feeds for the fish are either single ingredients used on feed
o 5) “Jormul tion such as maize bran or household food left-overs. q‘&,
% r WorldFish  ccise

Factors influencing the utilization of insect-based feeds

Design scoping studies for Kenya

m strongly disagree m disagree
60 Neither agree or disagree m strongly agree

= agree

Percentage respondents (%)

N . 2 M
availability information Reliability Y

3 Norad

Data collection (ingredients): Top 20 protein sources

Commonly used feed ingredients of

plant and animal origin  for

aquaculture production in Kenya.

e

93.65 £ 0.035 92.41 £0.198
Protein 48.17 +£0.427 57.00 £0.219
10.43 +0.145 14.43 +0.033
Defatted and full-defatted black  Fat 21.48£0.223 9.47 £ 0.067
soldier fly (Hermetia illucens)
larvae meal 7.02£0.113 9.1140.162
i
Norad P

0.19 +0.004
1.23+0.124

236+0.083
Lysine 0.46+0.011 . . .
Methionine 0.30.+0.005 1.03£0.034 Amino acid profile of partially
1.69 + 0.050 2.65+0.293 defatted and full-defatted black
_ e soldier fly (Hermetia illucens)
041 +0.005 047:£0.013 larvae meal
0.01+0.005 0.02 +0.002
0310.008 0.45+0.004
0.82+0.009 1.13 % 0.30
0.86+0.013 291£0.191
025 +0.004 026 +0.006
| Alanine ——— [OFRESXIE] 0.15 4 0.004

B o

WorldFish  ccue

& Norad

Data collection (ingredients): Minerals

Full fat BSFL__| Defatted BSFL

Calcium (g/100g)  0.03 +0.008 0910528
0.15+0.028 0.63+0.424
0.21+0.060 1.14£0.527 Mineral profile of partially
24533+ 60.416 15593 +71.071 defatted and full-defatted
0.03 +0.008 0.20 +0.090 BSF
01120018 0202006
Iron (mg/100g) 12.33+0.841 32.67+20.228
0900223 4822497
0.27+0.067 0.83+0.411
Zinc (mg/100g) 4.72+1.185 4.80 + 1.886 ’
Norad w«ﬁ '3..1’.'
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Data collection (ingredients): BSF Oil

Investigate nutrient requirements in improved strains of tilapia

40% Lauric acid

Highly rich in antimicrobial agent

e

Design Research Protocol

Utilization of black soldier fly (Hermetia illucens) larvae as a potential substitute for fish
meal in the production of Nile tilapia (Oreochromis niloticus L.)

Sustainable
s

R
IMPROVED NILE TILAPIA, KMFRI-SAGANA STRAIN (F-8) WoridFish  ccis

< Norad

Secure Animal Ethics Approval

Results: Study site

Institutional Animal Care and Use Committee — i“—\g
(IACUC) of Kenya Agricultural and Livestock u.\‘ &
Research  Organization (KALRO)-Veterinary Universities

Science Research Institute (VSRI); Muguga

North, in i with all
5 . National Commission for Sciency,
it d del der the
an under fhe Techaologyand nnovation
code KALRO-VSRI/IACUC028/16032022 - National A 1 Research Devel and Training Center, Sagana
i i
Results: Comparative grOWth performance Results: ingredients and nutritional composition of experimental diets
[ngredient |10 1 125 | 150 | 175 ]
- SRR LT SIGH e e 7.00 7.00 7.00 7.00

= Increased farm production

= i Fish with better filet yield

Fish with improved growth rates

Fish resistant to diseases

MONTH MONTH?  MONTES  MONTES  NONTHT  WONTHS Reslienceito/climate changes

20.00 19.25 19.00 18.75

22.00 22.00 21.50 21.00
7.00 S5 3.50 175
- 2.50 5.00 7.50
35.00 35.00 35.00 35.00
5.00 5.00 5.00 5.00
1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00
2.00 2.00 2.00 2.00
100.00 100.00 100.00 100.00
30.60 30.52 3042 30.32 02 ‘1‘%
3,037.21 3,049.11 3,049.95 3,050.80 WorkdFish ccie

Results: Growth curves (weight) for O. niloticus

10 12§ =150 =174
: = 25% and 50% replacement of
" fishmeal protein with BSFLM
@ provides best growth performance
) of Nile tilapia, as measured by
‘.g,m final mean body weight gain
LR (BWG), specific growth rate
2 (SGR), feed conversion ratio -
10 (FCR) and condition factor (K).
0 - - - - . . —
i 3 0@ M W8 % m
[ Q
B & K ’ =
@ Norad orar ) @ orad ) W
Capacity Building Partnerships

T — T

Black Soldior Fly changes =t

Rortnaa ""z""f"“"_‘ 4=« Trained over 357

¥ farmers (70% women)

100 women from 31
Counties supported by
the office of the first
Lady (Mama Rachel
Ruto)

75 Government
extension officers

e

. Kenya Marine and Fisheties Rescarch Institute (KMFRI)

2. Kamuthanga Fish Farm, Machakos, Kenya
3. Victory Farms Ltd, Kenya (Private sector)

4. National Universities

o

. JABALI FISH FARM (JABALI FISHERIES TRADERS)

o

. Beach Management Units (BMU), County Government

q 7. Kenya Bureau of Standards (KEBS) i
Borad v S




Update on the implementation of year 1 of the FASA project in Zambia
WorldFish Zambia (Dr. Arthertone Jere and Gregory Kasanga)

FASA PROJECT PRESENTATION
(WorldFish - Zambia)
07/11/2023
Dr Arthertone Jere and Gregory Kasanga

% Norad

WorldFish

CGIAR

INTRODUCTION

The Development and Scaling of Sustainable feed for Resilient Aquatic food Systems in Sub-
Saharan Africa (FASA) project aims to develop low-cost, highly nutritious fish feeds based on
novel ingredients.

The development of these feeds will lead to:
v Increased income,

v Improved food security,
v Reduced waste and pollution.

@ Norad R &'

PROJECT GOALS

5 Novel Ingredients Local Feed

Achieve 5,000 smallholder fish
farmers in Zambia (selected areas)

GOAL

To be used as key
ingredients in diet
formulation

for esiing and adopling ingredient
Novel Ingredients Database
cost
highly nutitious ish feeds
based on novel ingredients. \

oo et
Zambia - Soya Cake,
oot coke et
£ B e
g

WorldFish  ccue

Increased income,
improved food security and
reduced waste and
pollution.

FASA Objective

PROJECT GOALS

Launched the FASA project in Zambia on 20t December, 2022

Virtsl Launch

ﬁ Norad

IMPLEMENTATION PATH

SCOPMNG 5 TUOY

IMPLEMENTATION

1. Ingredient and fish feed scoping study.
Conduct a ingredient and feeds scoping study of novel feed ingredients.
v' Study completed: samples sent for proximate analysis and digestibility studies.

2. Upgrade of NRDC Laboratory.

Fisheries wet laboratory from a flow through system to a recirculation aquaculture
system.

v Completed and operational.

3. Nutrient requirement experiment.
v' 1st Study on strains of tilapia and completed.
% Norad

1. IMPLEMENTATION: Scoping study

1. IMPLEMENTATION: Scoping study of fish ingredients and feed

INTRODUCTION

Ingredient and fish feed Scoping Study Report

Arthertone Jere (Principal Investigator)

Co-Authors
Gregory Kasanga, Alexander M. Greiling & Rodrigue Yossa.

§ Norad @

e

v Fish feed cost is a major constraint to fish farming in Sub-Saharan Africa.

v In Zambia, fish feed is a determinant factor in the aquaculture value chain and accounts for
60 -70% of the fish production cost.

1. IMPLEMENTATION: Scoping study of fish ingredients and feed

1. Scoping study of fish ingredients and feed

% Norad

METHODOLOGY
OBJECTIVE Province Number of Districts _ Number of Camps/Wards
o i . . . Eastemn 5 districts visited 15 camps/wards visited
To provide information on the type, price, y & of the in Northwestern 5 districts visted 15 campsiwards visited
Zambia. Southern 5 districts visited 15 camps/wards visited
Luapula 5 districts visited 15 camps/wards visited
Furthermore, to provide insights on the fish feed value chain & its influences on the Northern 5 districts visited 15 camps/wards visited
aquaculture industry in Zambia. Lusaka 5 districts visited 15 camps/wards visited
Toal 6 30 %

ﬁ Norad
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1. Scoping study of fish ingredients and feed

Results (Summary) Ingredient Identified across

Table: Type of ingredients mapped during the March-May 2023 scoping study.

1. Scoping study of fish ingredients and feed

Results (Summary) Ingredient Identified across

3 main categories of ingredient sources were found, namely:
Plant (70.4% of found ingredients),
Animal (22.2%) and

Other ingredient sources (7.4%).

[%Nmad o 'Q :gf %Nmad mmoz\ %
1. Scoping study of fish ingredients and feed 1. Scoping study of fish ingredients and feed
Results (Summary) Plant ingre Results (Summary) Animal ingredient sources
province = 5
- = ) tuns & 4
+ Lo 5t At -3 ~ Chisense LerpdorZm
a Teawsr @ ..:‘: g0 "“k\’_";i"!‘mmli—, 3
g EPATIONN = yom et B e
» ¥ ML ] {4
e y s
‘;CEWJT‘I ’ POIAIEN)
. Figure 2. PCA clustering of animal ingredients based on their type, availabilty P Flgure 3. tabity
\%ﬁ Norad mma‘g :%.' £ Norad mu@ :%.’
CONCLUSION CONCLUSION

Study overall revealed a diversity of local ingredients available in Zambia with
huge potential for use as aqua feed.

Plant ingredient sources produced by the agriculture farmers was high 56% compared to
the processor (23%) who produce by-products such as maize bran, rice bran, sunflower

cake, soy bean cake and brewery waste.

About 85.2% of the agriculture farmers did not process their ingredients to produce the
ingredients for feed production & was similar across the sampled provinces.

.% Norad 03 ‘ﬁ'

Similarly, the animal ingredient sources production by fishers, processors, forest gatherers
used for human consumption is higher standing at only 78.6% on average than other uses
like fish feeds.

In Lusaka & Southern Provinces, use & demand of commercial fish feeds was high
compared to North — Western, Northern, Luapula & Eastern Provinces due to accessibility
& proximity to fish feed factories.

Use of ingredients for human consumption was 87.8% & higher than livestock user at
122%

RECOMMENDATION

SAMPLE OF INGREDIENTS COLLECTED FOR LABORATORY ANALYSIS

1. Proximate analysis & digestibility studies are required on the selected ingredient to
understand their nutritional composition & potential use as local fish feed ingredients.

2. Need to encourage the private sector participation in deliberate production, supply &
distribution of key local ingredient to support aquaculture feed industry
)

i ey e S i %

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

\ga, Dr. Arthertone Chama, Khuairal Abu Bakar and Dr. R

UPGRADE OF NRDC WET LABORATORY

@ Norad WorldFish  caar

UPGRADE OF NRDC FISH WET LABORATORY

Introduction

Recirculation Aquaculture System Set-up

Complete set-up of Recirculation Aquaculture System Set-up
Operation of Recirculation Aquaculture System

1.
2.
3.
4.

51
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INTRODUCTION

INTRODUCTION

FLOW-THROUGHT SYSTEM (2019)

Dr. Rodrigue Yossa
and operationalized by: Dr. Rodrigue Yossa and NRDC staff

Wet- Laboratory Status at Beginning of Upgrade - 2023

CHALLENGES

Theft

After experiments, and Covid19 interruptions, vital components

were stolen as a result staff and students halted using the flow
through system.

Challenges to bring Laboratory to life. Hence, it was not in
operation.

OPPORTUNITY
FASA project - upgrade of the Wet Laboratory from a Flow
Through System to Recirculation Aquaculture System.

B o

WorldFish  ccie

Recirculation Aquaculture System Set-up

Recirculation Aquaculture System Set-up

components

System i il ion of the

1. Mechanical Filter
2. Biological Filter
3. Sand Filter

4.  Sump

5. Aeration

6. Aguarium tanks
7. Reservoir tanks
8. Water pumps

9. UVlight

10. Heaters

Mr. Isaac, Mr. Gregory, Mrs Majory, Mr. Chanda, Mr. Simon, Mr. Mumbi,
M. Khairul and Mr. Anthony (from left to right)

Norad

Components used to set up system were divided two parts outdoor and indoor

WATTR CRCULAY ouTHDE NE LS

Recirculation Aquaculture System Set-up

Recirculation Aquaculture System Set-up

Outdoor components
= LN 7 A
W ,// §

Fencing of tank area to secure outdoor unit components

BEFORE

Recirculation Aquaculture System Set-up

Recirculation Aquaculture System Set-up

Outdoor components

Bl =

Securing area and installation of air blowers to supply oxygen to fish tanks and biological filter

Norad

'

E

Components used to set up system indoor

|

~
Ee

Recirculation Aquaculture System Set-up

Recirculation Aquaculture System Set-up

Indoor Components

Indoor Components

52




Recirculation Aquaculture System Set-up

Recirculation Aquaculture System Set-up

Indoor Components
v

Testing of water flow system and works on linkages

@
& Norad WorldPish  ccuse

,iff, Norad

Indoor Components

AR e

Replacement of broken Aquarium tanks, and installation and connection of water outlet system

COMPLETE SET-UP OF

OPERATIONAL RECIRCULATION AQUACULTURE

RECIRCULATION AQUACULTURE SYSTEM SYSTEM
%’:‘,Norad %Norad mm&g bt

OPERATIONAL RECIRCULATION AQUACULTURE
SYSTEM

3. IMPLEMENTATION: 1t Nutrient Requirement Experiment

,ﬁ, Norad

Comparative estimation of the lysine requirements for the strains of

Orenchromis andersonii at Juvenile stage.

Arthertone Jere (Principal Investigator)

Co-Authors

Gregory Kasanga, Alexander M. Greiling, Majory Chama & Rodrigue Yossa.

IMPLEMENTATION: Nutrient Requirement Experiment

b

3. IMPLEMENTATION: Nutrient Requirement Experiment

Comparative estimation of the lysine requirements for the strains of
i ii at ile stage.

Introduction

v Among the essential amino acids, lysine is necessary for many bodily functions such as
growth.

v Despite its importance, lysine is among most limiting amino acids in plant based ingredient
(Gatlin Ill et al., 2007)

ﬁ. Norad

Introduction

.‘ﬁ Norad

Comparative estimation of the lysine requirements for the strains of

Orenchromis andersonii at Juvenile stage.

v’ Lysine requirement levels were estimated at 1.4% of the diet & 5.4% of crude protein for Nile
tilapia (Santiago & Lovell, 1988).

v This lysine level requirement is still recommended today for other strains of tilapia species
(Wing-Keong Ng & Romano, 2013).

v However, no studies conducted to estimate the lysine requirement for O. andersonii .

3. IMPLEMENTATION: Nutrient Requirement Experiment

3. IMPLEMENTATION: Nutrient Requirement Experiment

Comparative esti ion of the lysine requi for the strains of
O i de i at ile stage.

The overall objective:

v To estimate the lysine requirement of SUZ and GIP strains of O. andersonii species.

*ﬁ Norad WorldPish  ccise

Hypothesis:

Comparative estimation of the lysine requirements for the strains of

Orenchromis andersonii at Juvenile stage.

v’ Lysine requirement level of SUZ strain is the same as GIP strain of O. andersonii.

WorldFish  cois
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3. IMPLEMENTATION: Nutrient Requirement Experiment

3. IMPLEMENTATION: Nutrient Requirement Experiment

Comparative esti ion of the lysine requir for the strains of
Orenchromis andersonii at Juvenile stage.

MATERIALS AND METHODS
1. Experimental design:
v’ Completely randomized 2*6 factorial design

v' Experiment period was 10 weeks from August 2023

v 36 tanks (75liters/tank)

v 20 fish per tank = 720 fish stock at average 10grams (360 fish/strain).
v Lysine level in feed (1.13%, 1.30%%, 1.48%, 1.64%, 1.89% and 2.14%).

.ﬁ Norad 62 'i"

MATERIALS AND METHODS
2. Experimental feed:

“Tabbe 1 Comporition of ihe expe wmental d

INCREDENT Dot 1

w2 ey

L beow CX]

£y

Cateer aen)
Com 119 1Y
Wt bewy

Oxcin Mg Tt

-l

0L Mt weny
L g acey

-
rax Uipsen
,ﬁ, Norad S
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3. IMPLEMENTATION: Nutrient Requirement Experiment

v Experimental feed making:

3. IMPLEMENTATION: Nutrient Requirement Experiment

MATERIALS AND METHODS

3. Data ion &

v Initial stocking,
v~ week 3 sampling,
v Week 6 sampling,
v week 9 sampling,
v' Final Sampling

,§, Norad
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3. IMPLEMENTATION: Nutrient Requirement Experiment

3. IMPLEMENTATION: Nutrient Requirement Experiment

4. Data collection:

4. Data collection:

v Proxi ition Deter

» Samples have been collect for analysis;
Dried fish samples (654 specimen)

» Dry matter, Ash content, Crude fat, Crude Protein, Crude Fibre, Gross Energy, Amino Acid
profile

.;% Norad 02 '&’

WorldFish  ccue

v Growth performance and feed utilization computation:

_ sum of individualweights i the sample

= Average final weight o number of observation

. hg) = ight (g) — i ight (g)

G il mean weight -tn inal mean welght)

" Specificgrowthrate = Tl mean werght x

Giniial number of fish-number o dead sh)

®  Survivalrate (%) = ST e of h x100

-

o AFCR = Melshiotood consumed

. _ Weigntorthe e
sl = ‘Body weight of fish’ 10
Gut Weight
VSO0 e X 100
,ﬁ‘, Norad
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3. IMPLEMENTATION: Nutrient Requirement Experiment

3. IMPLEMENTATION: Nutrient Requirement Experiment

RESULTS

5. Data analysis

> ANOVA was used to determine the significant difference (p<0.05) between the treatments and strains
of tilapia. Tukey test was applied to separate treatment means. Polynomial contrast were further used
to determine linear, quadratic & cubic effects

» Data analyses were carried out using R software version 4.3.2

» The following statistical model was used:

Yijzptzte;

Where: Yij = j observation or response on i level of treatment.
1 = Overall mean.

T;= Effect of the it" level of factor.

Random and independent errors.

‘ Norad
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TABLE 4. EFFECT OF DIETARY LYSINE LEVELS ON THE GROWTH PERFORMANCE AND FEED UTILISATION ON

STRAINS OF O. ANDERSONII (MEAN £SE).

Dit1(LI3%)  DIet2(L30%)  Diet3 (L4S%)  Diet4 (L6%%)  Diets Diete imear  Quuntic  Cubic
e i

119026 1506034 IS0 IS010SS  4NI0M 1495020 ms ® s
SO MGMLGE SIS 486195 sLse0ss m - @
62 MY maest Beaa TN wsn o ®
LO0S  31NO0S 321009 MO0 30%012 324001 ms - -
SR NBAZ Il MM WT DO s s ®
04z00®  oamioors 04si00¥  0az01r  osmoon © =
2017 2S04 216035 22602 24014 2360053 5 S
SOl 32035 LR 0N 3403 s = =
203030 28028 271002 2em00  2emn 262 s ® ®

NB: Values are means within the row, difrent. = =

significant ; AFCR= Feed conversion _ratio; SGR = Specifi growth rate.

ﬁ, Norad

3. IMPLEMENTATION: Nutrient Requirement Experiment

3. IMPLEMENTATION: Nutrient Requirement Experiment

CONCLUSION

» Different replacement levels of Lysine at 1.13%, 1.30%, 1.48%,1.64% and 2.14% on the
strains of O. andersonii diet does not have any effect on the growth parameters, except for
1.89%.

» Replacement of Lysine level in diet at 1.13% and 1.64 up to 2.14% did not affect the
Hepatosomatic index, except for 1.30% on strains of O. andersonii.

E: “ Norad 02 'ﬁ’

RECOMMENDATION

v Similar study should be carried out with similar Lysine replacement level on
native fish species such as O. machrochir, O. tanganicae & C. rendalli.

@1 Norad
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Update on the implementation of year 1 of the FASA project in Malaysia
WorldFish Malaysia (Rodrigue Yossa, Aagillah Amr and Nurulhuda A. Fatan)

FASA Project work in Malaysia
By Rodrigue Yossa, Nurulhuda A. Fatan, Aaqillah Amr Mohd Amran,
Muhammad Rahimi Ramli & Ning Shahira
s

PMU, MEL, Communication, Procurement, Accounting, Finance & Consultant

Teams
@ Norad

WorldFish  caar

Content

1. Scope of Project Work in Malaysia
2. Aquaculture Research in Malaysia
3. Aquaculture Extension from Malaysia

4. Other project works in Malaysia

% Norad mﬁ :‘!k

Scope of Project Work in Malaysia

Non- Aquaculture work: Aquaculture work+:

Project Management Aquaculture Research

MEL & Data Management Aquaculture Extensiol

Communication Impact Assessment
Procurement Consultants
Finance
Accounting

;§ Norad mmﬂg %

FASA project MEL plan

Noniring, Exalaion and Lsaming MEL Pl
Development o fainable Feeds for
B e e
project 2022.2027 (wordfishenter.or

;% Norad mmﬂ% ﬂ.’

FASA project communication: Comm Plan

FASA project communication: website

et et by 3 s
popeeepeer e

Tabis of contents
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Project webpage . . . .
Development And Scaling of g = ———— Ii

Sustainable Feeds for
Resilient Aquatic Food
Systems in Sub-Saharan
Africa (FASA) | WorldFish
(worldfishcenter.org)

e “,“‘ 0
4 M=

DEVELOPMENT AND SCALING OF SUSTAINADLE FEEDS FOR
SILENT AQUATIC FOOD SYSTEMS IN SUB-SAHARAN ASRICA

% Norad “_'l?‘ :“‘h

FASA project staffing plan

Aquaculture Research in Malaysia

o

;%Norad ielcrpe y ?«”-7 I\'\?\
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Work Plan

|Activity 2.1.1: Conduct to prioritise 15 ingredients

urulhuda Fatan;
Subactivity 2.1.1.2: Conduct digestibility frescarch assistant;
lexperiments of ingredients samples collected for ~Posdoc ~ [laboratory technician (all
loutput 1.1 Fellow __fin Penang)

urulhuda Fatan; Saadiah
(Ghazali; research
fisistant; laboratory

[Subactivity 2.1.1.3: Database dcvclopmcnt and  |Posdoc

lresearch report and Fellow __ftechnician (all in Penang)
@ .A,
é Norad mwe% e

Aquaculture Extension from Malaysia

Activity 2.1.2: Stakeholder consultations (1 online workshop per country) to
discuss results of activity 2.1.1 and potential benefits, risks, challenges, and
hazards to the use of local ingredients

Subactivity 2.1.3.1: Synthesize all findings on ingredients generated so far to
enable prioritization

Subactivity 2.1.3.2: Discuss all results with internal and external partners
(including 1 online workshop per project country) and select 15 ingredients

Activity 2.3.1: Develop printed booklets/manuals for ingredients and fish feeds
and make available to the public

Output 3.3: Strategic capacity development and public awareness campaigns
delivered in order to widely disseminate knowledge, innovations, and tools

developed by the project

WorldPFish  ccue
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Objectives Experimental Design
Pond o
1. To study the iti iti pp: i ibilif il and e— I
anti-nutritional factors of various sustainable local ingredients obtained from Sub- Cordl! Ditd| D2 Owd COWAL (Dl
Saharan African T

2. To examine the growth performance and the biochemical composition of GIFT,
Oreochromis niloticus fed with sustainable local feed ingredients

3. To assess fish health status through the analysis of histopathology and cortisol
levels when fed with sustainable local feed ingredients

;’% Norad

Fondngtw
Sargen coacion w24 wwyva
[ ] =k -
. $eF H . .
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Ingredients received from Zambia

Ingredients received from Zambia

CA =3 1)

1) Caterpillar (Vinkubala)
2) Caterpillar (Tukanja)
3) Siavonga kapenta

4) Kakeya

5) Chisense

6) Crayfish

7) Velvet bean meal

8) Velvet bean seed

9) Tea waste

10) Sunflower cake meal
11) Chikanda

% Norad

Ingredients received from Zambia

Feed Production

1) Caterpillar (Vinkubala)
2) Caterpillar (Tukanja)
3) Siavonga kapenta

4) Kakeya

5) Chisense

6) Crayfish

7) Velvet bean meal

8) Velvet bean seed

9) Tea waste Plant-based
10) Sunflower cake meal

11) Chikanda

% Norad mu@ %

Animal-based

Proximate analysis

Feed Production

Digestibility 1

Dett
Vinkubala

Protocol and formulations

Preparation and approval of
animal ethics

Ingredients arrive from Zambia

Feed

Animal sourcing and acclimating

Start of experiment

Final sampling

Sample Preparation

Analysis

Data analysis

Reporting

1

Effects of Insect Meals on Fish Digestibility, Health, and
Economic Performance: A Meta-Analysis

Aagillah-Amr, iuhammad-Rahimi, R., Ning-Shahira, Vandenberg, G W.
Tanga Yossa, R.

@ Norad

WorldFish ccar

Meta-analysis

Various meta-analyses on several parameters in various fish
species in response to substitution of FM by IM

« Fish nutritional profiler

« Growth performance s

« Feed efficiency s

« Consumer acceptance

However, the study did not include the fish welfare and
economic performance

E& Norad WartaFiah .
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Objectives

Mimeed woded flss o0 1andonn

+ Recent progress in developing fish feeds from various insect proteins and the impact
on
Q Apparent digestibility coefficient (ADC)
Q Fish health (blood parameters)
Q Economic analysis

+ Such data are essential, especially to the public and policymakers, to fully
understand the benefits gained from IM when used as FM replacement

;§ Norad 62‘ !ﬂ'
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Conclusion and Recommendation

partial
replacement >
avoid excessive
fat inclusion

total replacement
-> partially
defatted IM.

We recommend a
cautious approach
to incorporating IM
into fish diets to
safeguard fish

health. De-chitinization
> improve

digestibility

,";ﬁ Norad

Unveiling the effect of nutrition on freshwater-farmed
fish during different life cycles: A systematic review

Aagillah-Amr MA, Hidir A, Fatan NA, Ikhwanuddin M, Ley TM, Rossita S, Mat Noordin Noordiyana, Khairul-Adha AR, Siankhe RGN,

@ Norad
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Objectives

The heavy of D i Overview of the
reliance on alternative effective emerging
imported urces in strategies to trends of
ingredients the aquaculture enhance the dietary nutrient
industry nutritional requirements
content and
digestibility

:‘% Norad 03 'h'

To compile the present research focus, nutritional strategies, and management
practices to address critical industry challenges.

;% Norad 02 %

Nutritional enhancement

Conclusion and Recommendation

By prioritizing alternative energy sources and improving their nutritional value, the
industry can move towards a more efficient, eco-friendly, and nutritionally balanced
approach to freshwater aquaculture.

Exploring broodstock nutrition is crucial for maintaining optimal breeding conditions and
ensuring the production of healthy offspring.

% Norad B 'ﬂ'

WorldFish  ccis

Lab inauguration

On May 25, 2023, WorldFish board member Dr. Baba Yusuf Abubakar has officially
inaugurated the lab.

% Norad q ‘ﬁ'
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Fish Feed and Nutrition lab

Analysis that can be conducted:

Person in charge:

Ms Ning Shahirah Mohd Sharbini with the
supervision of Dr Rodrigue Yossa

Interns

The lab will serve WorldFish scientists and
partners in Penang and across Asia, Africa,
and the Pacific to conduct experiments on
proximate analysis and more!

,3%{, Norad

* Main analysis

= Dry matter

= Ash
Acid insoluble ash
Crude protein
Crude fat
Crude fiber
Gross energy

Upcoming analysis

= Calcium

= Phosphorus
= oete
[’iﬁ%Nmad

Result of the raw ingredients from Zambia

Solid-state fermentation: a tool for improving the nutritional value
of novel feed ingredient

go))dmale Analysis Vinkubala  Tukanja Siavonga kapenta Kakeya Chisense Crayfish
Im)
Dry Matter (%) 86.5 89.6 89.8 86.5 88.3 88.7
Ash (%) 8.7 11.9 34.4 13.7 218 255
Crude Protein (%) 625 54.4 48.3 55.3 58.1 45.8
Crude Fibre (%) 10.5 10.8 0.14 1.28 0.05 11.0
Crude Lipid (%) 7.83 13.8 7.90 234 8.9 4.62
(Cj;ofs Calorific Value 19,700 22,800 13,400 21,900 18,400 14,700
9,

5’; Norad WorldPish  ccise
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Objective of the study

Significant of the research

= The overall objective of this study will be to investigate the effect of
solid-state fermentation (SSF) on the changes in the nutrients profile
particularly protein and fiber and reduction of anti-nutritional factors in

agriculture waste

Optimization of solid-state fermentation parameters for the
production of functional product by the microorganism on selected
agriculture waste

» Urgent need to identify and develop new sources of aquaculture feed,
particularly those rich in nutritious and palatable protein.

» Therefore, repurposing or transforming agriculture waste into
functional forms to be used in animal feed as a sustainable
alternative

f§§~ Norad mu:? P-4 rﬁﬁ Norad mu@ :g..;.'
Methodologies . .
9 SSF activities conducted at WorldFish Penang
Inoculation : 0 "
Agriculture Pretreatment with » Collaboration with expert from the Bioprocess Technology, chool of
waste fern}emgnon Technology Industry, USM Penang
microbes
» Literature review
» Develop a research protocol on SSF in an application using bacteria,
Dryin Fermented Fermentation yeast, and fungi
ving product process - . ’ "
» Conducted a preliminary SSF experiment on tea waste using Lactic

= Nutritional value evaluation of fermented product

= Application effect of fermented product on Tilapia

= Optimization of solid-state fermentation parameters for the production of functional
products by the microorganisms

acid bacteria

SSF activities conducted at WorldFish Penang- Cont’d

Expected Outputs

A preliminary SSF experiment on tea waste using Lactic acid bacteria
10g of tea waste
Microorganisms
Lactobacillus acidophilus
Pediococcus acidilacties
Morphology
Inoculum preparation
MRS broth (37 °C, 24hrs)
« SSF
=10% w/w microbes
=Substrate: water — 1:2
=Incubate at 37 °C, 3 days
= Sample drying — proximate analysis

There will be changes and improvement in the nutrient
composition of fermented tea waste and reduced anti-
nutritional factors.

.f‘ﬁ%. Norad

59




Update on the implementation of year 1 of the ASA project in Climate Change Section

NAGI Enterpnse (M2|me Regina Murisa)

Development and Scaling of Sustainable Feeds for
Resilient Aquatic Food Systems in Sub-Saharan
Africa (FASA)

Climate Change and
Environmental Assessment:

An update on the implementation of
year 1 of the FASA project

By Dr. Mzime Ndebele-Murisa * NAGI

on behalf of

i CONSULTANCY
@ Norad werd)
Presentation outline :
Introduction
X Identify opportunities for the project to benefit the environment
1. Introduction within the novel feeds landscape in the 3 project countries using
2. Year 1 activities life cycle assessment (LCA) methods
3. Implementation challenges and successes 1. Highlight situational analysis of the climate and the environment
2. Analyze LCA feasibility; focus:
4. OUtPUtS m weaknesses in the currently available data
5. Recommendations for Year 2 m contribute towards improved and broadened understanding of
o aquaculture fish feed carbon footprint along value chains-
6. Year 2 activities where and how GHGs emissions arise

Borad L ]

m identify potential opportunities including mitigation pathways

. within the novel fish feed landscape —
Enorad - L ]

Year 1 activities

Implementation challenges and successes

* Representative sample achieved despite challenges met in data collection

* Good sense of industry and VC processes; farmers and millers willing to engage
and potentially work with project

* Research regorts and articles successfully compiled and reviewed

*Q data as was
| * Mobilisation quite chalienging for some sites

* Delayed kick off of activities and consequent delays in mecting some of the
deadlines

 Daily targets dumx field work difficult to meet due to sparsely ioaled farmers.
due

to be intrusive

Challenges in one of the of these farmers
| unavailability of updated list of registered farmers/inaccessibilty nl some
communities
Bhorad L]

T

Outputs

Climate and environmental assessment report |

LCA report /7
. . &= ,t « Research
Outcomes report including NS Moot | e
///'\~ = Aesearch
- - (@2 vy
3 journal articles P NS T cnmomentand ) » Beseacch report
/ \ & S cmate anabyis -mauhp.m
|
\ = plinig -Ewmm-\ddmlerwﬂxum
Mean
Borad -1

Recommendations for Year 2

Year 2 activities

Update of climate and environmental analysis
Comprehensive LCA based on modeling

Capacity building

Borad

Annual workshop in Nigeria

Year 1 annual report

Update on climate change and environment analysis
Comprehensive LCA and implementation

Year 2 mid year reportin

1 Journal article R

Od’ua’l‘#-

E=EREF

-Fd

==
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Update on the implementation of year 1 of the FASA project in Gender and Social Inclusion Study Section

Gender and Social Inclusion (Includovate/Sujata Ganguly)

Development and Sca

g of Sustainable Feeds for
Re ent Aquatic Food Systems in Sub-Saharan
Africa (FASA)

Dr. Sujata Ganguly, Principal Researcher (GESI), Includovate

@ Norad

WorldFish ccar

Year 1 progress

- G and social 1ts (Gender Equality and Social
Inclusion (GESI)) analysis for each country - Report

+ G and Ir D
Outcome report

1t Action Plan (GIDAP) and

* One Journal article

@ Norad

Introduction — GESI report

Methodology used

Research objectives
The primary purpose is to lead the gender and social inclusion work in the FASA
project. The specific objectives are to:

1.Conduct gender and social assessments for the development and scaling of
sustainable feeds;

2.1dentify opportunities for the project to advance gender and social inclusion goals
of Norad, WorldFish, and other key stakeholders within the novel feed landscape.

o

Research questions
1.What are the gendered and socially differentiated needs associated with the use
of novel ingredients?

2.What are the gendered and socially differentiated risks associated with the use of
novel ingredients?

3.What are the gendered and socially differentiated opportunities associated with
the use of novel ingredients?

@ Norad m-‘ﬁ o

- To conduct this Gender and Social Inclusion (GESI) assessment, the project
utilised the ADS 205 domains, focusing on identifying key gender and social
inclusion-related issues and constraints.

- The assessment involved a meticulous desk-based policy review of the
legal frameworks governing the fisheries sector in Kenya, Nigeria, and
Zambia, analysing existing laws, policies, and regulations related to
fisheries resource management, including aquaculture, from a gender
perspective.

- This review was followed by primary data collection, employing a mixed
research approach involving 28 key informant interviews and 420 survey
responses across the three countries.

& Norad "5

ADS 205 framework

Gendered policy review of fisheries laws

INTERSECTIONALITY-

Laws, Policies,
Institutional
Practices

Access to, and
Control
Over Resources.

Gender Roles, Power & Decision-
laking

The extent to How genders The ability of men

that influence

h
and m control over

behave i and resources material, hum

explicit ge

different n
biases and ir intellectual and
dor financial resourc

Nigeria: The policies governing Nigeria's fisheries sector predominantly focus
on technical aspects, overlooking broader social dynamics and gender
differences within fishing communities. While some regulations benefit small-
scale communities, there's a lack of i jon for distinct i 3
needs, and contributions of men and women. Nigeria's policies reinforce
informal customary rules rooted in traditional norms, limiting women's access
rights and decision-making power.

Despite this, there are opportunities for the FASA project to integrate gender-
sensitive approaches, aligning with the National Gender Policy and the SDGs.
On average, Nigeria’s policies are gender unequal.

@ Norad p——"-h i Norad -
Gendered policy review of fisheries laws Gendered policy review of fisheries laws
Zambia: Zambia's Fisheries Act (2011) and regulations exhibit gender Kenya: Kenya's policies vary in their gender responsiveness. While the
inequality, but the National Water Policy stands out as gender-responsive, Fisheries Management and Development Act (2016) showcases gender
considering specific challenges faced by women in water management. The responsiveness with provisions for women's representation and gender parity,
Water Management Act promotes gender balance in representation and other regulations demonstrate varying degrees of gender awareness. Policy
management, encouraging women's meaningful participation. Despite the in is signific in Kenya, ing el ive gender
gender-aware policies, access and tenure rights for women remain integration.
inadequately protected.

The FASA project can enhance institutional capacity by including women,
The FASA project can address this imbalance by ensuring gender balance in youth, and marginalised groups in fish feed production, advocating for
aquaculture-related bodies and sharing gender studies with policymakers. compliance, and adopting a gender-transformative approach aligned with the
National Gender Policy.

i Norad & Norad 4
Fishfeed ingredients and usage Fishfeed ingredients and usage
In Nigeria, the study revealed that respondents, regardless of gender, utilise In Zambia, the study uncovered that respondents utilise chicken manure and
maize powder, genetically modified plants (GMP), and rice bran for fish feathers, along with genetically modified plants, for their aquaculture practices.
farming, although women's usage is slightly lower than men’s. Notably, women tend to use chicken manure and feathers more than men.

- Maize powder is predominantly chosen due to its availability, a factor - Chicken manure and feathers are sourced and utilised, especially by
highlighted primarily by women. Men also mentioned its affordability and women, due to their availability. Chicken manure is typically processed at
nutritional value as reasons for use. home, reflecting a common practice among respondents, particularly

women.

+ Genetically modified plants are favoured for their availability and nutritional
benefits, with both men and women recognising these qualities. - GMP is utilised, with higher usage reported by women. Respondents,

especially women, emphasised the affordability and availability of GMP,

- Rice bran is utilised mainly due to its availability, a factor mentioned by both which are key factors influencing their choice. GMP is primarily purchased
men and women respondents. from local markets, making it accessible to aquaculturists, particularly

women engaged in fish farming.

These essential ingredients are typically acquired through purchases, primarily

made by women, from local stores or suppliers in larger towns. Additionally,

some individuals, mainly women, process maize powder at home.

i Norad p——"-h i Norad o
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Fishfeed ingredients and usage

Gendered and socially differentiated
needs and risks

In Kenya, the study revealed that respondents employ plant leaves and rice
bran in their aquaculture practices, reflecting the diverse and resourceful
approaches of aquaculturists in the region. Plant leaves are a common choice,
with a higher percentage of men using them.

+ These leaves are predominantly utilised due to their availability, making
them accessible resources for aquaculturists. Respondents, particularly
men, emphasised that plant leaves are processed at home, showcasing a
sustainable and localised approach to aquaculture inputs.

+ Rice bran is another significant input, with a higher percentage of women
using it. The choice of rice bran is primarily based on its nutritious value,
indicating a focus on the health and well-being of the aquatic organisms.

Unlike plant leaves, rice bran is purchased from the market, indicating a
market-driven approach to acquiring this input.

@ Norad

Half of the respondents (more men
than women) agree they have the
skills they need to improve the
quality of their fish feeds; while the
other half (more women than men)
are either unsure or disagree that
they have the required skills.

The need to improve the quality of .
fish feeds are reported both by men
and women, however, more men
than women strongly agree.

Gendered
skills

Ahigh percentage of the respondents.
(with negligible difference by gender)
are unsure or disagree that they have
the resources and assets they need to
improve the quality of fish feeds.

More women than men are unsure
H whether the fish feed ingredients they
1 want are available. Also, more men

H than women disagree that fish feed
ingredients are not available to them.

Gendered
resources and

The main factors causing women to
Across genders, respondents are willing
o trial new fish feed ingredients, though
men have stronger agreement than
omen.

Innovation
barriers
access to inputs, lack of knowledge,

and a lack of access to services.

@ Norad ——4

Gendered and socially differentiated
needs and risks

ADS 205 framework

More women than men agree that
trialling new fish feeds means losing
money. However, in disagreement to
the same, more women than men
disagreed

Men are more aware than women
on how to access information about
new fish feed ingredients while
women are unsure regarding the

Information

risks/opinions.

Cost of information, not having the
right technology, location of
information, and not enough land are
the factors (reported by both genders)
preventing access to the information
needed for novel fish feed

. ingredients.

The respondents (of both genders)
reported that they need additional
information on all ingredients.

Information

Information
needs. barriers.

Lack of funds, lack of access to
inputs, lack of knowledge are the

For women, finance, technology, new
skills, mechanisation, income, !
knowledge, infrastructure are the factors. P
preventing them from improving the
quality of their preferred ingredients.

Youth barriers

@ Norad

Laws, i an

The study highlights a significant gap in the participants' knowledge regarding
the formal laws and regulations governing fisheries in all three nations. The
household survey identifies grassroots organisations working to address
barriers faced by women and youth, bringing attention to the lack of awareness
surrounding these organisations.

While Kenya exhibits a higher level of awareness and a greater number of
organisations in comparison to Nigeria and Zambia, the overall pattern
emphasises the need for improved efforts to inform communities about the
existence and initiatives of these organisations.

U}
&

@ Norad

ADS 205 framework

ADS 205 framework

Pond construction Collecting water from

digging [ Pond cleaning

if as many women as
\en clean pon
eria, Zambia

va with some young

Unpaid _domestic duties: _adult
< of

do the bulk o

day to g

'of the household in
Nigeria, while it is majorly
men's work in Zambia

Fishing/harvesting

Selling the fish product
Processing

rola for women wih no
stark differ b

ainly done by
adult women,

ADS 205 framework

ADS 205 framework

Timeuse

Respondents across the board express a high level of satisfaction, being either
satisfied or very satisfied, with their available leisure time. Generally, individuals
within these communities feel they have a sufficient amount of time for personal
activities and relaxation.

Consequently, both male and female respondents of all age groups should
have ample time to participate in training sessions and events for the NORAD-
funded project. However, in Kenya, a significant majority of respondents from
both genders indicate having only one hour of leisure time.

@ Norad

Access to and control over resources and information
Cultural norms impact interactions with extension officers, often necessitating
spousal approval for training attendance. Key channels include farmers'
cooperatives, digital platforms like SMS and WhatsApp, local leaders, and
television.

In Nigeria, women primarily rely on friends and group meetings, while Zambian
women highly value information from local leaders. Across various countries,
young individuals tend to use the internet more than adults. In Kenya, 50% of
young women prefer local leaders as their information source, compared to
35% of adult women. Conversely, 36% of young men and 62% of adult men
rely on local leaders. Similar age-related differences were not significant in
other countries.

D e

@ Norad

ADS 205 framework

ADS 205 framework

Norms and beliefs
In rural fishing communities of Nigeria, Zambia, and Kenya, deeply rooted
cultural norms sustain gender disparities, especially regarding women's access
to technology and opportunities within the fishing industry.

The study highlighted prevalent norms, such as women predominantly handling
unpaid domestic work, limiting their involvement in paid and physically
demanding tasks. While some communities expressed approval for shared
tasks, significant portions believed their societies would disapprove.

Particularly in Kenya, young women exhibited strong disapproval, emphasising
deeply ingrained societal norms. Despite theoretical acceptance of task
sharing, these beliefs often didn't translate into household practices.

@ Norad —0

Patterns of power and decision-makin
The survey reveals a preference for shared decision-making in household and
community matters, highlighting the importance of collaboration.

Gender disparities exist, particularly in Nigeria, but are less prominent in Zambia
and Kenya. There's a notable desire among young individuals for increased
involvement in decision-making, underlining the necessity for youth engagement
initiatives.

In Nigeria and Kenya, women express a need for greater participation in decisions
concerning earnings, emphasising the significance of women's economic
empowerment. Public speaking comfort varies across countries, with evident
gender differences, indicating a requirement for communication and confidence-
building programmes. Zambia stands out for its higher overall comfort levels in
public speaking. Additionally, the majority of respondents emphasise the
importance of consulting spouses in decision-making processes.

@ Norad e e
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Eight consolidated GESI
recommendations shaping the GIDAP

Eight consolidated GESI
recommendations shaping the GIDAP

Propose amendments in policies, laws and regulations to explicitly address
gender disparities, ensuring equal opportunities and rights for all participants in
the fisheries sector

Improve the quality of what women feed their fish by engaging with women'’s
groups to raise awareness about the importance of feed ingredient diversity and
by providing them with the necessary skills to improve their fish feeds
Encourage equal access to resources for women and marginalised
communities, including economic assets, vital services, financial support,
education, information, technology, capacity-building, and market opportunities
Increase visibility of women and other disadvantaged groups through
participation and decision-making.

@ Norad

Strengthen extension services to provide tailored support to women and youth in
overcoming barriers to fish feed innovation

Introduce timesaving technologies and mechanisation for producing fishfeeds and
work with men to promote positive masculinity and unpaid domestic workload
contribution

Help male run businesses and financial inclusion businesses to reach more
women and youth

Implement a monitoring and evaluation system to assess the progress and
effectiveness of the action plan.

@ Norad -

Journal article

@ Noraa

Thank You

Funded by

@ Norad

Led by

)

caian

In partnership with
N Adg
SLu ZAMBIA

a2icipe

63

144




Introduction on organization and team, experience in market assessments and scaling, workplan to

implement the FASA project : IITA (Murat Sartas)

= R ol
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Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Scaling Team, Analyzing and Accelerating Use of Sustainable Feed at Scale

Presenter: Dr. Murat Sartas

Innovation, Scaling
and Impact
Management
Experience

Supported WorldFish
thinking on scaling
and establishing hubs

Based in Rwanda in
Norrsken, Africa’s
largest innovation

1. Results and Approach
2. Team
3. Status and The Way Forward

1. Market Studies
2. Scaling Strategies
3. Workshops

A. Support

1. Provide intelligence and facilitate innovation platforms
2. Design and disseminate communication products

A. But also wt and wt possibl
1. Build capacity of FASA team and partners on scaling

= - hub with offices
- . ' o Katapult
TA - BE . o Kivu Choice
@ Norad WA Wnrlc‘@ iu & orad WTA R
Analyzing and Accelerating Use of Sustainable Results
Feed at Scale Overview
A. Lead

2. Build infrastructure to support co-design, co-development of solutions

3, Integrate FASA into business ecosystem

# Norad WA X :%: & Norad WA, r@ :%:
Results Results
Build capacity of FASA team and partners on scaling Build infrastructure to support co-design, co | of soll

Increasing the use o' & T —————
coluton at large
o In users (acoptien)
H B o intimes (up)
Scaling is o i typss ()
* 11 geographes (o)
o |n objectves (¢20%87)
o I behavios (desp)

Funcamental

v —

E§ Norad

Specific Scaling Support
Demand of the case
managers of some USD
45 Million Initiative

o et sy e g et

Results
Integrate FASA into business ecosystem

e —
Rwangas fish fiem Kivi Choice taams
up 10 ralse $35 miflion 10 axpand
production oparations

g8

O Katapult
o -
2 W Wesli
= S R

?é} Norad

FASA Suatirg Temes b

REA

g’é Norad

o Murat Sartas
o Team Lead
o Stralegy and Enabler
o Bruno Tran
© Measuring readiness of
innovative solutions
_ Co-deploying them
o PatUdomkun
o Research rigour
o Field experience
o Field Researcher and
Faciltators
o High quality data
o Continuous
engagements
Support Experts
o Facilitation
o Communication

WTA B i

WorldFish oo

Status and the Way Forward

Finalizing the ontract (Aug)

Designing the team (Sep)

Developing the approach (Sep)

Drafting the workplan (Oct)

Updating and finalizing the workplan (Nov)
Completing the recruitments (Dec)

Market Research (Apr 24)

Scaling Strategies (June 24)

# Norad WA ]

Thank You

Funded by

@ Norad

Led by
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Update on the implementation of year 1 of the FASA project in Sweden
SLU (Sri Kartik Baruah)

Overview of Presentation

et ; 1. Overview of SLU-Sweden
Development and Scaling of Sustainable Feeds for Resilient 2. Brief of the Research Group
Aquatic Food Systems in Sub-Saharan Africa (FASA)
Dr. Kartik BARUAH 3. Role of SLU in the FASA Project

Associate Professor & Research Group Leader
Department of Animal Nutrition and Management

Swedish University of Agriculture Sciences (SLU), Uppsala 4. Implementation of Year 1 of the FASA project in Sweden

i &
% Norac WorldFish ré.% 8 Norad & B e
it tdPish  coie

: AWORLD-CLASS
- INTERNATIONAL
VISION 5 . UNIVERSITY

SLU play$ a key role in developmehf for + High scientific quality in our
sustainable life, based on science ang g fields

¢ 4 -y ’ « SLU ranks 3rd in the world for
education 3 agriculture and forestry, and

« 31st for veterinary medici

Overview of SLU

COLLABORATE WITH US P S, . A
At SLU, we are convinced that . e
collaboration is a win-win strategy. 3 g EDUCATION
This is why we often collaborate: 3 > Sustalnabllity experts of the future
with other public authorities, 7 C { g - + Some S0 dogroe peogrammes
organisations and businesses to * Many popular internationsl
8 . } programmes
jointly achieve goals and results ¢ y . < oveloped; progrdinse; Mering 869
that are only possible if we work . o . Increased number of students

2027/
together. 4 by 2027

I [

:{% —_= 5 Norad WorldPiah i
Overview of SLU Overview of SLU
Faculty of Veterinary icine and Animal

Departments and faculties

SR

e

Faculty of Veterinary Medicine and Animal Sciences

Faculty of Forest Sciences

= Faculty of Natural Resources and Agricultural Sciences

Qs Ranking: 3 Best University
(Agriculture & Forestry)

= Faculty of Architecture, Horticulture and Crop Production Sciences

_ & &
3 Norad WorldPish df.‘ 7 vy "’f"

Department of Animal Nutrition and
Management ;

|
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ANARG - International Cooperation

Research Lines: Novel & Circular Feed

o

o ~—

:‘k = u’%‘? Norad

Circular economy
=

B o

WorldFish  ccus

Linear economy
@@
- @ @

1

o e & Norad

Research Lines: Novel & Circular Feed

Sustainable Animal Farming: Waste2Feed Approach

) Circular economy
Linear economy 5

e

Source:

?{% — ,% Norad

Circular economy

- ) !.!. o r
nB INGREDIENTS
P e |

(microbial protein)

|-

?{% — £ Norad

Transnational Projects on Circular Feed

SLU Coordinator

bl QI
ooen Germany Canada
& eniferBic
Finland
A
BioMary
\—Jjnenmark

Workshop on Microbial Feed Ingredients

i NordicFeed ForestFeed

& NordForsk
saERE

The Reacarch
Council of Norway

FOODS?NORWAY

As, Norway: 26th September, 2023

Role of SLU in FASA Project

International Centre of Insect Physiology
& Ecology, Kenya

WorldFish

Zambia

West & Central African Council for
Agricultural Research (CORAF), Nigeria

WorldFish-
Malaysia

Aller Aqua Africa (Zambia)

Local Feed Millers & Fish Farmers Groups

. Agricultural Services
(NARS) agencies of project countries
.ijg Norad Wum@ 'é,.t'

§ Capacity Building

§ Conduct Research & Development Activities on Sustainable
Feed: 2 PhD Research Projects (Nigeria & Zambia)

§ Contribute to other relevant activities of the project

oo u.,a% 'ﬁ.‘*’

SLu ,‘;i;a Norad Wor!

Aquaculture Africa: Constraining Factors

Environmental
&
Economic costs.
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Feed Storage Feed Quality
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Update on Implementation (year 1) : 2 PhDs Selected

PhD Advisory Members

Sustainable Feed
for
- Sustainable Aquacultre

: lghia ) Nigeri d

PhD Student PhD Student

LU _ ;&, Norad

WorldFish Center

@
Prof. Mette SORENSEN (Norway) e

Assoc. Prof. Kartik Baruah Prof. Torbjom Lundh
\
A

Dr. Rodrigue Yossa
- \

b etd

Assoc. Prof. Christos Palaiokostas  Dr. Aleksandar Vidakovic

Partner Country members

B o

WorldFish  coie

Dr. Parisa Norouzitallab

pa— -
LU gfg. Norad

Import of feed ingredients: Zambia to Sweden

Fish wet lab facilities at SLU

Sustainable Feed
for
 Sustainable Aquaculure

1 [FISH MEAL (SIAVONGA KAPENTA)

IGRINDED CRAFYFISH MEAL

2
3 [KAKEYA (FISH MEAL)
4 |CATERPILLAR (TUKANJA) Hbia Niger
5 ICATERPILLAR (VINKUBALA) < —; 3 -
6 [FISHMEAL(CHISENSE)
7 [SUNFLOWER CAKE MEAL
8 ELVET BEANS MEAL N
9
ish

ELVET BEANS SEED
10 [TEAWASTE Tilay
11 |CHIKANDA POWDER —
Sty o Norad WorldFish i

foipmme @ B o

Feed Technology Lab Facility at SLU

hitps:/fwww.slu. sefen/departments/ani
mal-nutrition-
managementresearchiour-
Iaboratories-at-huv/artemia-lab/

FASA Project Activities in Sweden

Swedish Launch of FASA Project
s .

Over 50 participants

Swedish Launch of the WarldFish Project:
“Sustainable foeds tor Rosilient Aquatic Feod
Systems In Sub-Saharan Africa”

09 countries (Asia, Europe & Africa)

SLU Global, SIDA & Stockholm
Resilience Center

ACKNOWLEDGEMENT: SLU
Aquaculture Platform & SLU Global

3

WorldFish  cci

& Norad

Thank You
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Update on country ToC and Annual outcome monitoring studies
WorldFish HQ (Timothy Manyise)

Aquatic Food Systems in Sub-Saharan Africa (FASA)

Theory of Change and Annual Monitoring Studies
Timothy Manyise (PhD) — WF HQ

% Norad

WorldFish

cGIAR

Outline

o Introduction

o Contextualising the theory of change

o Ongoing baseline characterization studies
o Key messages and recommendations

o Q&A

B Norad B o

o

o

o

o

@ Norad R s

The FASA Project is not an isolated entity but is embedded in larger systems.

A systems approach allows us to uncover and comprehend the ripple effects

of intervention activities.
Avoiding underestimating impact of intervention activities.

Anticipation and management of potential negative repercussions.

Introduction Workshops to contextualizing the theory of change to
inform monitoring
o We operate in dynamic environments with interrelated components. To explore the potential socio-ecological and economic impact of developing and

scaling fish feed using novel ingredients in Zambia, Kenya and Nigeria.

The workshop aim to;

i) Map the problems or issues around fish feeds that need to be addressed
ii)  Map the network of actors surrounding fish feeds

iii) Map the potential systemic impact of the FASA project

iv) Prioritize points of impact assessment.

& Norad R ol

WorldFish i

Contextualizing theory of change to inform
monitoring

Contextualizing theory of change to inform
monitoring

’}" Morad

2 & Stakeholders: Feed millers, NGOs, DoF, feed ingredient producers, fish farmers, aggregators,
1 , farmer association, women and youth groups, feed manufacturing certification bodies
Caiactively understond and vissalizad 2 Lol Fe i adii processors, n an d
; f . - 25 -30 participants * 3 workshops — Nigeria, Kenya and Zambia
prodlerms in aguatic food systens of stakwholdars in the targeted Bsues. ¢ paricP v 4 a 9 4 |
I i

3. Callestively envisioned the potential
systemic impact of Fasa

Stakeholders mapping the interconnectedness of access,
affordabilty and availabilty of fish feed during the systems
ToC workshop in Kenya

Stakeholder presenting value chain actors and resource flow in
the Kenya fish feed sector during the systems ToC workshop in
Kenya in March 2023

& Norad WorldFiah s

Contextualizing theory of change: Participatory systems
mapping

Stakeholder envisioning and mapping the potential socio-
impact of the FASA project during the systems ToC workshop in

& Norad

Contextualizing theory of change: Outputs of systems
mapping workshops

logical ‘Stakeholder mapping innovation partnerships for the FASA
project in the Zambian fish feed sector during the systems ToC

ambia workshop in February 2023

g}(

/

From the workshop paper versions, maps were synthesised, digitised
and shared with participants for feedback with a textual narrative

cgiar. 10568/13158

& Norad

Contextualizing theory of change: outputs of systems
mapping workshops

Contextualizing theory of change: outputs of systems
mapping workshops

& Norad R s

Participants during the FASA TOC workshops pausing for photos in front of their systems maps in February
and March 2023

hitp: cgiar.org 10568/13158

& Norad

Stakeholders: Feed millers, NGOs, DoF, feed ingredient producers, fish farmers, aggregators,
processors, farmer association, women and youth groups, feed manufacturing certification bodies (25 -
30 participants * 3 workshops — Nigeria, Kenya and Zambia

o,
aicpe
htps://cgspace.cgiar.org/handle/10568/131585
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Contextualizing theory of change: outputs of systems
mapping workshops

Baseline characterization of the practices and utilization
of fish feed ingredients

Scientific article
One journal manuscript prepared and
submitted for publication.

Peer-revied manuscript proposal accepted

Full manuscript under review

Using examples from the workshops to
illustrate how inclusive innovation can be
coordinated using participatory systems ey st
mapping.

4 Norad

Study 1: Six states in Nigeria, 24 LGAs.
o 600 fish farmers.

o 180 ingredient processors.

o Survey tools designed.

o Ethical approval obtained.

o Enumerators selected.

o Survey (November - December)

Study 2: Six provinces in Zambia, 11 districts

© 600 fish farmers, 120 ingredient processors

o Q ire designed and in
KoBo.

o Ethical approval (in progress)

o Survey (Jan 2024)

Four key messages and recommendations

i) Impact assessment should focus on both the intended and unintended
consequences of the intervention

i) Itis necessary to profile and identify who the project’s activities will likely
impact, either directly or indirectly.

i)  Ensure that different project activities such as training sessions, workshops,
information sessions, demonstrations by different partners are synchronized to
ensure effective follow-up evaluations.

iv) Timely provision of information to ensure that evaluation assessment are
conducted on time.

Norad el

* Questions

* Suggestions ...

* Answers

&

Thank You
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Perspectives of Aller Aqua Zambia on the implementation of year 1 of the FASA project

Aller Aqua (Alexander Michael Greiling)

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Perspectives of Aller Aqua Zambia on the implementation of year 1 of the FASA project
07.11.2023 - Dr. Alexander M. Greiling (Virtual Presentation)

% Norad

WorldFish  caar

Perspectives of Aller Aqua Zambia on the
implementation of year 1 of the FASA project

1. Update on Aller Aqua Zambia

2. Market Trends

3. Raw Material Scoping Study

4. Possible Outlook and Perspectives

@ Norad B ol

Update on Aller Aqua Zambia

Market Trends

Increased production by approx. 1000t/month compared to last year

Significantly increased purchase of raw materials

~80% sourced locally within Zambia

Significantly increased local value addition to:
+ Farming

Transport/logistics

Job creation

Aquaculture

@ Norad R vl

«  More fish feed factories/ competitors entering East African Market
« Can service Zambia and surrounding countries too
» Good for Aquaculture Production as competition will likely bring prices down

+ Primary Production of Agricultural Crops (Grains, Soya, etc.) stable
* Processed crops and by-products also available

+ Nothing new, just more of common products

+ Animal by-products still not locally available in sufficient quantities and quality
« East Africa has access to ports and can import at better rates

@ Norad R ol

Raw Material Scoping Study

Possible Outlook and Perspectives

Great geographical coverage

Provides good insight into primary production

Revealed that there is no animal by-products available

Only primary animal-derived resources (fish, crayfish, caterpillars)
« Are these not in great part directly consumed?

There is great room for development in the local industry!

& Norad R s

WorldFish  ccue

+ Evaluation of untapped and available resources
+ Abattoirs to evaluate potential animal by-product processing potential
+ Beef and Poultry by-products

+ Evaluation of yetur
+ Pea proteins?
« Other processing technologies?

« Evaluation of commercial aspect of raw material market
« Farmers’ Cooperatives?
+ Small scale processing and value addition (and Quality Control)? e.g. maize

@ Norad B ol

WorldFish  ccie

Thank You

Funded by
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Perspectives of NRDC on the implementation of year 1 of the FASA project
NRDC (Mr. Melon Mulamfu)

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Presentation by: Mr. Melon Mulamfu - Principal
Natural Resources Development College (NRDC)

% Norad

WorldFish  caar

Content

1. Introduction

2. Brief History

3. Project components - Planned
4. Project components — Achieved
5. Benefits

@ Norad e
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Introduction

Brief History

The ent C il one of the
seven Agricultur z stry of Agriculture.
The col o 6 gh 2 ration by the First
Republ

Training middle level hum
sectors. In ten (10) discipl

NRDC Wet Laboratory was upgraded in 2019 through the design
nd building of a Research
jects.

“Replacing fishmeal with a single cell protein feedstuff in
Nile tilapia Oreochromis iloticus diets™

of Or niloticus and O i
andersonii in controlled laboratory conditions in Zambia.”

NRDC students and staff then utiized the Fish Wet
Laboratory to conduct Basic Research. Unfortunately
between 2021 -2022 operations came to a halt due to theft.
I- In 2023 the Laboratory was upgraded by the (NORAD -
- a.

1010 PROJECT 2

FASA project) to facilitate hosting of the novel feed
experiments.

o avoid previous challenges, NRDC upgraded its security
systems to the Fish Laboratory and entire college

& Norad

Project components — Planned NRDC

Project components — Achieved

NRDC to provide Fish Wet Laboratory and
technical support to the Upgrade of a

Recirculating Aquaculture System through
WorldFish (NORAD funded project -FASA).

01
03 | 04

& Norad WorldPian hr

NRDC to provide a contact person

02

NRDC shall host the feed
experiments in the Fisheries
Laboratory

Upgrade of the Fish Lab
to a Recirculating
Aquaculture System
through WorldFish

0 1 support.

& Norad

Project components - Achieved

NRDC has provided a contact person to
support the project.

v Lighting System

v Main entrance Security Gate

v Hired Security Company

the Wet Laboratory.

@ NRDC has provided

| Security
Mrs. Majory Chama
Training Officer o 3
Department of Fisheries science and Aquaculture ‘#’
@ Norad mmo% b+ i Norad WorldPish i
Project components - Achieved Benefits

NRDC is hosting the fish
feed project experiments in
the Wet Laboratory. 0 4

R ol

WorldPish  ccue

1. The Fisheries Science curriculum was upgraded.

2. Construction of Aquaculture Skills Training Centre
v Effective and efficient Practical student activities
v Hosting of short demand driven courses to boost small scale fish farming.

3. Installation of Recirculation Aquaculture System in the Fish Wet Laboratory
v" NRDC Staff and student capacity building in research activities
v' Exposure of students to research findings through seminars and scientific talks.

B o

WorldPish  ccie

& Norad
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Update on Project Finance and Technical Report
WorldFish (Tan Chao Yan and Tan Ban Swee)

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Dolore magna aliqua

@ Norad

WorldFish  caar

Update on Project Finance

Project Currency - Norwegian Kroner (NOK)

Project Grant — NOK 80,000,000

Project Fund Exchange Rate — Bank Fund Receipt Rate

Ownership of Equipment, Consumables and IP vested in WorldFish or
cooperating partners

Project's accounting records must be kept for at least 5 years from the time
of Norad’s approval of Project’s final report

Zero-tolerance policy against corruption and other financial irregularities will
be applied to WorldFish and its cooperating partners

@ Norad R ol

WorldPish  ccue

Update on Project Finance

Update on Project Finance

Procurement Provisions

Contract must be awarded to the most economically advantageous tender
Procurement of award with value of less than NOK 500,000 may be awarded following
any procurement procedure established by the Grant Recipient
Procurement of award with value exceeding NOK 500,000 shall be awarded based on
one of the following procurement procedures:
i.  Open tender procedure
ii. Restricted procedure
iii. Ci itive p! with iation
Where Grant Recipient does not launch open tender procedure, it shall justify and
document in writing the choice of tenderers that are invited to submit an offer

& Norad e

WorldFish  ccue

Year 1 (15t July 2022 — 30t June 2023) Spending Status
+ NOK 6,881,809

Year 2 (15t July 2023 — 30" September 2023) Spending Status
+ NOK 1,523,817

Year 1 & Year 2 Total Cumulative Expenditure
+ NOK 8,405,626

& Norad R ol

WorldFish  ccus

Update on Project Finance

Update on Project Finance

FASA Sponding Statue ac of Septomber 2023

FASA’s Partner Spending Status as of September 2023

— SRR S S -

WorldFish  ccie

Technical / Financial Reporting

Financial Reporting

FASA Project Implementation Period: 1st July 2022 — 30* June 2027

FASA Project Technical / Financial Reporting Schedule

« 1 July — 31 December 2022 (Submission Deadline - 15 April 2023)

1 January — 31 December 2023 (Submission Deadline — 15 April 2024)
1 January — 31 December 2024 (Submission Deadline — 15 April 2025)
1 January — 31 December 2025 (Submission Deadline — 15 April 2026)
1 January — 31 December 2026 (Submission Deadline — 15 April 2027)

1 July 2022 - 30 June 2027 (Final Report Submission Deadline — 31
October 2027)

& Norad e

FASA Project Annual Audit Schedule

1 July — 31 December 2022 (Submission Deadline - 1 June 2023)

1 January — 31 December 2023 (Submission Deadline — 1 June 2024)
1 January — 31 December 2024 (Submission Deadline — 1 June 2025)
1 January — 31 December 2025 (Submission Deadline — 1 June 2026)
1 January — 31 December 2026 (Submission Deadline — 1 June 2027)

1 July 2022 — 30 June 2027 (Final Report Submission Deadline — 31
October 2027)

@ Norad R ol

Technical / Financial Reporting

Technical / Financial Reporting

WorldFish Partner Technical & Financial Reporting

SLU & IITA will follow submission schedule and reporting requirements as
stated in original sub-grant agreement (no changes)

CORAF will follow submission schedule and reporting requirements as
stated in new addendum to sub-grant agreement (refer to subsequent slide)
ICIPE will follow submission schedule and reporting requirements as stated
in new addendum to sub-grant agreement (refer to subsequent slide)

& Norad

WorldFish Partner - CORAF & ICIPE

Reporting frequency : Quarterly

Deliverables required for submission : Technical Report, Financial Report, Invoice, Quarterly

Forecast Work Plan & Quarterly Forecast Budget

Submission Schedule (Technical & Financial Reporting) :
i. 2023 (Remaining Submission Deadline) — 31 Dec 2023 (Fin) / 31 Jan 2024 (Tech)
iil. 2024 — 30 Apr 2024; 31 July 2024; 31 Oct 2024; 31 Dec 2024 (Fin) / 31 Jan 2025 (Tech)
iii. 2025 — 30 Apr 2025; 31 July 2025; 31 Oct 2025; 31 Dec 2025 (Fin) / 31 Jan 2026 (Tech)
iv. 2026 — 30 Apr 2026; 31 July 2026; 31 Oct 2026; 31 Dec 2026 (Fin) / 31 Jan 2027 (Tech)
V. 2027 - 30 Apr 2027; 15 May 2027 (for final report from 2022 — 2027)




Appendix 4. Slides presentations for Day 2

Detailed planning of work in Kenya ICIPE (Dr. Chrysantus Mbi Tanga)

Team Members

Detailed Planning of Work in Kenya

§
£

Dr. Chrysantus Mbi Dr. Menaga
Tanga

TANGA M BI CH RYSANTUS Meenakshisundaram Dr Jonathan Munguti Mr. Isaiah Rachami

% Norad wmm@ ?ﬂf Py 3 ‘@ R o

Mr John Muia Ms Judy Kaguthi _Mrs Evalyne Wambui NdotonfferidFish =<

Partnerships Detailed Planning of Work in Kenya

1. Kenya Marine and Fisheries Rescarch Institute (KMFRI) Activities [ Proposed timeline: 2022 -2026
‘ [ e [ ez [ v Vet Vers
2. Kamuthanga Fish Farm, Machakos, Kenya Qi[az[a3]aé|ai[az]asaé|ai[az[as| a4 aiaz|as|ad|ai|az]as]ad

Recruit new staff

3. Victory Farms Ltd, Kenya (Private sector) Recruit 10 MSc,

Workshops in target countries

1111; Conduct Weratwre review of

4. National Universities (c.g., University of Eldoret etc) oovant rosome ocumants and arecole
5. JABALI FISH FARM (JABALI FISHERIES TRADERS) 1.1.1.2: Design scoping studies in Kenya

7113 Dala collestion (indluding sample
6. Beach Management Units (BMU), County Government ingredients) and analysis

7. Kenya Bureau of Standards (KEBS)
& Norad e D & Norad e

eaine

Detailed Planning of Work in Kenya Detailed Planning of Work in Kenya

‘Activities Proposed tmeline: 2022 2026 Activities Proposed timeline: 2022 -2026

[Year 1 ‘Vuvz ‘Vurs ‘v-am ‘Vc:r!

o T oo Joe Jor T oo Jou Jor Jon T o [ Joa T o o Jo Jon Joe

1114 Roport preparation and|
publication
[1.5.1.1: Design research prolocols

[2.122: Reports proparation and dissemination

[2.1.3.1- Synthesize all indings on ingredients generaled so|
far to enable prioritization
2132 Discuss all resulls with intemal and_external
lpartners (including 1 online workshop per project country)
land select 15 ingredients.

15.1.3: Secure animal othics approval

75.1.4: Conduct 12 tilapia experiments
and 8 catfish experiments in Kenya

15.1.5: Analyse data and samples

2.1.2.1: Organise and facilitate 1 oniine|
stakeholder workshop per country

& Norad e D & Norad e D

caine

Detailed Planning of Work in Kenya Detailed Planning of Work in Kenya

‘Activities

Year 1 [Yea Year 5 Activities Proposed timeline: 2022 -2026

lat a2 |a3 |a4 |a1 |@2|a3|a4 a1 |a2 |a3 |a4 a1 |2 |a3 a4 |a1 a2 |a3 a4 Yeart Yearz Years Yeard Years

rganise and facilitate 4 training workshops per couniry

oports preparation and dissemination a1 |a2|a3 a4 |at [a2 (a3 |4 |ai |2 |a3 [a4 |1 |az (a3 |a4 |at [a2 |a3 (a4

- Grganss and clite 2 sakahoderworehops por oy v ot resatonproeces cvaions

port preparaton and dsseminaton

port prepe) 3.2.6: Build partnerships with NGOs, private
3.2.1: Develop innovation platforms for bringing key scaling| sector, and extension service providers to
stakeholders together incorporate projects  knowledge  and

innovations to aquaculture farmers.

[3:2.2: 1dentiy and set up demonstration sites and model farms.

3321: Develop and publish facishesls

525 ot amor fld Gy oG s ar modet s (oin and i), BPs:

525 Besign and condudt cortxtspech
24 Bald parivrshps Wi cooperaives o o and use ove S3T%: Gea 303 oo oo spon
[feeds

millers) to support scale-up.

[3.2.4: Support establishment of new feed services and businesses by]

" Worad e & Norad e D
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Detailed planning of work in Nigeria : CORAF (Charity Obetta)

Development and Scaling of Sustainable Feeds for Resilient
Aquatic Food Systems in Sub-Saharan Africa (FASA)

CORAF

Dr. Lamien Nieyidouba

i L oy ”“!l

—_—

‘?.W—

£
e
2
»
»
'S
I}
c
]
R E
s
@
3
LLi

Nutrients requirements of improved strains of Tilapia

Dr. Obetta Charity G . 2 g g
@ Norad br. Caroline Ayo-Olalusi S and African Catfish using locally available ingredients
Dr. Ibiyo L.M.O. WorldFish  casn 2 e
in Nigeria.
X Project Title: Nutrients requirements of improved strains of Tilapia
L T and African Catfish using locally available ingredients in Nigeria.
| — > 1. Introduction
= 2. Project key facts
Heterobranchus Sp Clarias s:‘ & e Cr—— 3. Prol:ect goals
- - 4. Project components
5. Partnerships
Plate 1: Hybrid Catfish in (C ! 2 %
Wotorobranchus wp & Clarias Sp) | biate 2: Hybrid Tlapia strain (Gross of
nitoticus X Oreochromis moxyambicies) with both compared with their locals ln' R 4“
Nigeria g“""’d WorldFish <o
Introduction Introd.

UCatfish play a crucial role in sustaining Nigeria's
aquaculture industry, making the catfish species
particularly vital (Owodeinde and Ndimele, 2011). In
recent times interest in tilapia is growing and farmers are
now deliberately farming tilapia for harvest.

UHybridization which is the breeding of individuals from
different genetic background has been recognized as a tool
in aquaculture industries for stock improvement and
management purposes. .

& Norad e M

OTilapia and catfish have been identified to
require the same ten essential amino acids as
other finfishes.

UThe most limiting amino acids in plant based
ingredients are lysine and methionine so the
scope of this project will be focusing on these
amino acids.

B

& Norad

Project key facts

Project Goals

«Provision of data for sustainable fish feeds
production in Nigeria.

«+Formulation and Production of a balanced affordable
and quality fish feeds using locally available
ingredients.

«Improved nutritional quality of fish feed to enhance
optimum growth of fish which will contribute to
increase in fish farmers incomes, improve nutrition and
alleviation of poverty.

& Norad B e

WorldFish <o

To determine the nutrients requirements of hybrid strains of
Oreochromis niloticus cross with O. mossambicus compare with the
known level for the O. niloticus strain.

To determine the nutrients requlrements of hybrld {Heterobranchus
spp. cross with Clarias g ias)} and local strains
of Clarias gariepinus.

(Heter

To the requi

of the local pure line with the hybrid

& Norad w3 e

Project components Contd.

Project components Contd.

Nutrients requirements of improved strains of Tilapia and
African Catfish using locally available ingredients in Nigeria.

1. Methionine requirement

2. Lysine Requirement

3. Vitamin C Requirement and

4. Mineral (Calcium and Phosphorus) requirement.
Eight experiments in all.

@ Norad .‘:? -

* Methionine requirement of improved African catfish (Hybrid of
Heterobranchus Spp X Clarias gariepinus) compared with local Clarias
gariepinus and Hybrid Tilapia (Oreochromis niloticus X Oreochromis
mossambicus) in Nigeria.

« Rehabilitation of experimental system (WRS) just concluded.
« Procurement of experimental fish.
* Acclamation of experimental fish species on-going

* Feed formulation, Sampling and Chemical analysis are strong components of
this experimentation. (proximate composition

@ Norad
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Time line for Catfish and Tilapia studies’ Activities

e Months
™ [Procurement of Water quality Kits, Laptops, office cabinet, Chairs and
tables.
* | Purchase of ingredients for fish diets Nov. 2023
| Preparation of experimental feeds »
< [Endof and set up of experiments Nov. 2023

Feeding Experiment: twelve weeks monitoring involving water quality| Nov 2023 -
management, samplings, Analysis of feeds (twelve samples) and fish (one| Feb 2024
initial and final samples from all the 2 X 6 groups making a total of twelve

with repli considering all parameters. For
© | Analyses of samples and data Feb-Mar'24
”  |Report ion for ission and Apr. 2024
) Norad —

Time line for Catfish and Tilapia studies’ Activities

Milestones Months
" [Preparation of Research protocols on Lysine studies ‘April 2024
° Purchase of i for fish diets May 2024
" | Preparation of experimental feeds »
" [Purchase of fingerlings after feed preparation for lysine stu May, 24

Feeding Experiment: Twelve weeks trial, involving water quality management,| June-Aug 24
samplings, Analysis of feeds (twelve samples) and fish (one initial and final samples
from all the 2 X 6 groups making a total of twelve with replicates) considering all
parameters. For Lysine

Analyses of samples and data

Report Sep - Oct

International Workshop/Annual review meeting to be held in Zambia facilitated by

WorldFish November
* [ Local Workshop to share results to farmers and millers Nov., 24
Norad -

Time line for Catfish and Tilapia studies’ Activities.

Time line for Catfish and Tilapia studies Activities

[

Activities to be carried out under requirement studies in improved strain of Catfish and Tilapia
(Hybrid) in 2024 and 2025 if activities before its execution are accomplished as stated in annual work plan®
ER Milestones Months - -

5 Milest Month:
7| Preparation of Research protocols on Vitamin C studies Nov 2024 - GHRESEATeH '“l '"'“M T 1 it
[ Purchase of ingredients for fish diets e [ Preparation of Research protocols on Mineral studies July, 2025
7 [ Preparation o experimentsl eeds or Actiity 2.1 i | Pspurato ofsxperiméntl T for Ry T & St |
® [ Purchase of fingerlings after feed preparation for Vit C studics Dec24 e P otose of Tstenred s Vit C studics |uly 2025

Feeding Experiment: Monitoring involving water quality management, samplings, | Jan - Mar 25 T Fooding Experiment: Monforing imvolving waterqualiy| Aug.0ct 3
Analysis of feeds, six samples and fish (one initial and final samples from all the 2 h
, , " o management, samplings, Analysis of feeds, six samples and fish
X 6 groups making a total of twelve with replicates) considering all parameters e ;
e e (one initial and final samples from all the 2 X 6 groups making
= :‘; D;"d" e;? o) h" T = — = a total of twelve with replicates) considering all parameters
= A 5 : tu ern! esfarc :ede ‘to witl activities “:n-/uAnE T @i Ebe - e el
- R“" »"st”s o 5’"“",‘ €8 anc cata M" 2:;5 = | Analyses of samples and data Nov 2025
= cport preparation 2y, * |Report i Nov 2025
of local workshop June 2025 =
{;ﬁe::;t.u;lnal Workshop/Annual review meeting to be held in Kenya facilitated by ovemh | T V] e s e T
ot ovember Kenya facilitated by WorldFish November
Norad D 4

Partnerships

Fish Farmers and Millers

Sf; Norad

Thank You
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Detailed planning of work in Zambia: WorldFish Zambia (Arthertone Jere and Gregory M Kasanga)

xa

Development and Scaling of Sustainable Feeds for Resilient Aquatic Food Systems
in Sub-Saharan Africa (FASA)

ZAMBIA - IMPLEMENTATION PLAN - YEAR 2

Arthertone Jere & Gregory M. Kasanga
Yossa Rodrigue - Project Leader

IMPLEMENTATION PLAN - YEAR 2

@ PLANNED ACTIVITIES
@ ACTIVITY BREAKDOWN

@ TIMELINE

i

S )
& Norad WorldFish  cois B b
WorldFish  ciis
PLANNED ACTIVITIES ACTIVITY BREAKDOWN
NUTRIENT REQUIREMENT EXPERIMENTS — 4 (FOUR)
Output 1.5: New knowledge and data on nutrient requirements of improved strains of tilapia
NUTRIENT REQUIREMENT EXPERIMENTS produced, validated and made widely available.
Level 1 Level 2 Level Level 4 Level 5
STAKEHOLDER ENGAGEMENT WORKSHOP N
ey itii Design Secure Conduct Analysis of Research
SELE Research animal ethics nutrient data and report
Protocol approval requirement samples preparation
PARTNERSHIP MEETINGS AND SUPPORT experiment and
on tilapia publication
HOST FASA ANNUAL WORKSHOP 2024 LS - |\ R
G 'h‘ Output 1.5.1 Investigate nutrient requirements in improved strains of tilapia gg '_k‘
WorldPish  cciss wd tdFish  coi
ACTIVITY BREAKDOWN ACTIVITY BREAKDOWN
STAKEHOLDER ENGAGEMENT WORKSHOP PARTNERSHIP MEETINGS AND SUPPORT
Output 1.1: New knowledge on type, price, and seasonality of local ingredients used
in animal (fish) feeds produced in Zambia and made available within and outside the -
focus countries. N AG I A.Ll,l‘
0
’ . ol ZAMRIA \ f
[ Qv coRAF
Publication PARTNERSHIPS (=g . -
of Reports n- Icpe
" &Results e
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Detailed planning of work in Malaysia: WorldFish Malaysia: Aagilah Amr and Nurulhuda Ahmad Fatan

FASA Project work in Malaysia

By Rodrigue Yossa, Nurulhuda A. Fatan, Aagillah Amr Mohd Amran,
Muhammad Rahimi Ramli & Ning Shahira
.

@ Norad @ élb
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Content

1. Detailed planning of work in Malaysia

2. A hin vsi

3. Other project works in Malaysia

Detailed planning of work in Malaysia

Year2 Year3

improved through various processing techn
lers and farmers, to produce 9 novel, cost-of

lients has be

in the

& sul
[Outcome 2: Quality of at least 15 loc
v inthe 3

roductivity and resilience.

[Output 2.1: New data and knowledge on local

Used in the formulation of novel fish feeds, and made widely available

[Activity 2.1.1: to priorities 15 ingredients

[Subactivity 2.1.1.2: Conduct digestibility experiments of
ingredients samples collected for output 1.1

Y ) I I

[Subactivity 2.11.3: Database development and research report
and publication

[Activity 2.1.3: Produce co-formulate fish feeds.

[Subactivity 2.1.3.1: Synthesize all findings on ingredients.
lgenerated so far to enable.

[Subactivity 2.1.3.2: Discuss all results with internal and external
partners (including 1 online workshop per project country) and
[select 15 ingredients

Project Management (Grants and contracts, MEL, Data
Management Impact Assessment, Communication,
Procurement, Finance, Accounting

Reporting internal and to the donor)

@ Norad

Apparent digesti
Africa countries in the GIFT strain of tilapia (Oreochromis niloticus)

ity of sustainable ingredients from Sub-Saharan

@ Norad

WorldFish  caar

Digestibility experiment

Experimental Design

1. To study the nutritional composition, apparent digestibility
coefficients, and anti-nutritional factors of various
sustainable local ingredients obtained from Sub-Saharan
African

2. To examine the growth performance and the biochemical

composition of GIFT, Oreochromis niloticus fed with ok i i
sustainable local feed ingredients . LT i 1 s )
Amﬂ:ﬂ”ﬁ B renwi Gveman - l!m-" w“‘.w Contans
. o a I ) e ;
3. To assess fish health status through the analysis of ~ i
histopathology and cortisol levels when fed with sustainable
local feed ingredients
@ Norad i Noraa ——4
Upcoming Digestibility Experiments Year 2
Digestibility experiment : Sample Ingredients

Digestibility 1: Zambia (November — December 2023)
y 2: Nigeria (Feb — March 2024)
Digestibility 3: Kenya (May — July 2024)

Digestibility 4: Zambia (Sep — Oct 2024)

@ Norad

+ Shipment of sample ingredients from Nigeria and Kenya
+ Conduct nutrient analysis

+ Proximate analysis

+ Amino acids

+ Fatty acids

+ Anti Nutritional factors

@ Norad

Other project works in Malaysia

Objective of the study

Solid-state fermentation: a tool for improving the nutritional value
of novel feed ingredient

To investigate the effect of solid-state fermentation (SSF) on the
changes in the nutrients profile particularly protein and fiber and

reduction of anti-nutritional factors in agriculture waste

Optimization of solid-state fermentation parameters for the
production of functional product by the microorganism on selected

agriculture waste

@ Noradt B
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Plan of SSF activities at WorldFish Penang

Plan for SSF activities

> Further collaboration with School of Technology Industry, USM Penang
> Finalization research protocol on SSF in an application using bacteria,
yeast, and fungi
> Conduct SSF experiment
- Investigate the effect of SSF on the nutrient profile of agriculture
waste meal, including changes in micronutrient composition
(protein content, lipid content, carbohydrate, fibre, ash, minerals,

Activities 2024

Optimization of SSF process parameters (eg: microbes, moisture By Q2
content, temperature, pH, and inoculum concentration, for
effective fermentation

fatty acids and amino acid profiles) SSF experiment to produce valuable and functional product- By Q3
- Optimization of SSF process parameters (c_eg: moisture _content, Feeding trial on Tilapia By Q4
temperature, pH, and inoculum concentration, for effective
fermentation
- Identification of potential functional product
> Feeding trial on use of SSF product on Tilapia
i Norad ———4 4 @ Noraa —
Introduction

g reproductive performance using high-quality oi
broodstock of the GIFT strain of tilapia (Oreochromis niloticus) diet

Aagillah Amr M.A., Fatan, N.A., Ramli, M.R., Sharbini, N.S., Ley, .M., Hui, P.J., Yossa, R.

Lipids play an important role in the reproduction of fish especially
during the maturation of gonads

For fish with high reproductive performance, diets with high lipid
content are required.

Lipids from fish oil are rich in ARA, EPA, and DHA required in
broodstock diets to ensure high fecundity, spawning success, and
larvae survival.

- The present work will generate data on the gonad maturation, sperm
quality, and fecundity of tilapia during the breeding.

@ Norad B o

WorldFish  ccue

Objectives

Materials and Methods

i. Growth performance and gonad maturation at the early stage of
development of juvenile tilapia

ii. Fecundity and sperm quality of tilapia during the breeding stage

@Nornd B o

Fish collection

+ Tilapia ~20 g BW.

= Male fish will be manually separated from the female

+ 5diets x 3 replicates x 2 sexes X% 30 individuals per aquarium

Oil collection

Malaysia: Fish oil (control) and squid oil

Kenya (ICIPE): Insect oil (BSFL raised on potato waste)
Zambia (WorldFish Zambia): Sunflower oil

Nigeria (CORAF): Groundnut oil

i Norad B o

& Norad

Fee
formulation

[ I 1
ish oil Insect oil Groundnut oil
(K

Fi Squid oil Sunflower oil
(Control) (Malaysia) (Zambia) enya) (Nigeria)
! T T T T
Feeding trial 1 ~20 g Juvenie

Fooding trial (6 weeks)

Conditioning (2 weeks)
Male x Female

Fooding trial (3-week)

Egg Fecundity, Sperm quality

& Norad R ol

Feeding trial 2 1:3 of male: female

Feeding trial 1

Feeding trial 2

Ingredient (%)

Fishmeal (70% - banish)

Soybean meal (48 solv)

Corn gluten meal, 60% CP

Corn meal

Rice bran

[Wheat bran 2 13 17 13 12

[Fish oil (FO) 12
id oil (50) iz

nsect oil (10) i3

unflower oil (SFOY iz

Groundnut ofl (GNO)

lecithin

itamin premix

itamin C

itamin £

oline chioride

calcium phosphate

ineral premix

olol<[<

& Norad

Ingredient (%) ) =) o) Ee) NG
Fishmeal (70% - Danish] 7 7 17 17 17
Soybean meal (48 solv) 5 ) 19 19 19
Corn gluten meal, 60% CP. 0 ) 20 20 20
Corn meal 6.5 i65 | 165 165 165
Rice bran 135 135 | 135 135 135
[Wheat bran 8 X 88 8.8 8.8
[Fish oil (FO) 25
[Squid oil (501 25
nsect oil (10) 35
unflower oil (SFO) 35
oil (GNO]
y lecithin
itamin premix
0.5 0.5 5 0.5
100 100 100 100

B o
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Expected outputs

The different oil sources are likely to impact the timing and quality of
gonad maturation in the broodstock.

ACTIVITY TIMELINE o .
. - Certain oils may accelerate or delay the onset of gonad maturation,
Protocol and formulations by July 2023 while others may contribute to better overall gonad health and
Animal Ethics approval by December 2023 development.
Animal sourcing and acclimating by November 2023
Feed manufacture by December 2023 . . .
Start of experiment by December 2023 + Various oil sources may affect the quality of sperm produced by the
Final sampling by February 2024 broodstock.
Data analysis by April 2024
Reporting by June 2024 " " . :
+ The fecundity could vary based on the oil sources used in the diet of
the broodstock.
" "
(7] @ R b
Norad muk? ‘éf {Norad 'k.l‘k? b

Upcoming broodstock experiment Than k You

Funded by
Activity 2024 % Norad
Systematic review on broodstock diets By Q1
To explore FM-free dicts on the reproductive | By Q2 Led by

performance of broodstock

To estimate the macronutrient and Q4 @
i ient for to WarldFiash  cass
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Detailed planning of work in Sweden: SLU (Dr. Kartik Baruah)

d Planning of FASA

WarldFish ccu.

?r: R % Norad

Role of SLU in FASA Project

§ Capacity Building

§ Research & Development Activities:
2 PhD Research Projects (Nigeria & Zambia)

§ Contribute to other relevant activities of the project

o e & Norad mu@ 'él..k

Role of SLU in FASA project: 2 PhDs Selected

PhD Thesis Projects: Constraining Factors

Conduct Research & Development on Sustainable Feeds for Farmed African Catfish & Nile Tilapia

Sustainable Feed |
Aa—-“’-J

Habitat destruction

&

P

=
= -

.’ng Norad

PhD Thesis Projects: Overall Aim

Selected Feed Ingredients (Zambia)

‘ Improve Performance

([ SustainableFeed |
P for "
1 |FISH MEAL (SIAVONGA KAPENTA)

IGRINDED CRAFYFISH MEAL

IKAKEYA (FISH MEAL)

2
Novel 3 =
(functional) 4 |CATERPILLAR (TUKANJA) 2
Feed Health/Robustness 5 |CATERPILLAR (VINKUBALA) s
6 [FISHMEAL(CHISENSE)
7___[SUNFLOWER CAKE MEAL
8 |VELVET BEANS MEAL
Cost Effective & Low 9 |VELVET BEANS SEED
Ecological Footprint 10 [TEA WASTE
+ 11 [CHIKANDA POWDER
e @ Norad & R vk i 8 Norad WortdPia it
FASA Project: SLU s Roles Artemia Lab at SLU

e * Small, easy and cheap Lo maintain
ERdann LT IORNC
v ard maripulate
*  Relatively loss expantive
s wrugerim o Gt wpply
affeieat eombnien o

Genaie seguenied

*  RNAtechnique developed
+ Highly comtrofiable
Less ethicai concerns

On tarmytac
it of v el

Gealidation studh)

i o M Iriafn

hitps:/hwww.slu selen/departments/ani
mal-nutrition-

managementresearchiour:
Isboratories-al-huv/artemia-lab/
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FASA PhD Project in Zambia: Nile Tilapia

= Nutritional
Quality

= Pellet Quality

?’w = &n Norad

= Genetic improvements increase the nutritional
requirement of fish (Rotta et al. 2023).

= Methionine requirement level of genetically
improved farmed tilapia (GIFT) increased by 60%
compared to non-GIFT strains (Yossa et al,
under review).

Comparative study to investigate the functional Tispia
responses of wild-type and genetically improved
tilapia strains in response to feeding novel feed.

=

sLu .ﬁ Norad WorldFish  ccis
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Fish wet lab facilities at SLU

FASA PhD Project in Zambia: Nile Tilapia

= R ]

sLu .ﬁ, Norad WorldFish o

Basic feed
Growth and Health Growth & Feed  — &

performance, genomics, lth tri Ingredien JELE

microbiome, and fosh 8

quality/favor

Functional
Feed

+ e.g. Environmental
siress, flesh quality.

o
d
i
|
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e
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FASA PhD Project in Nigeria: African Catfish

Current Status & Future Plan

Nigeria: PhD in Aquaculture with a focus on New Fish Feed for African Catfish

Basic food

ingredients /

Growth and Health
[performance, genomics,
microbiome, and flesh
quality/favor

« e.g. Environmental

stress, flesh qually,

Recruit 2 PhDs (Zambia and Nigeria) Year2 (Q1) Completed before Year2 (Q2)

Year 2 (Q1) - Year 3 In line with timeline

(Ingredients from Zambia)

Conduct experiments to prioritise KEY
ingredients: biochemical analysis of ingredients

Digestibility study at WorldFish Year 1 (Q3) Year 3 (Q4)

Develop and use processing techniques to Year2 (Q3) - Year 3 (Q1)

improve quality of KEY ingredients
Quality check the improved ingredients, and Year 2 (Q3) - Year (Q4)
formulate and produce fish feed, and lab trial

Conduct validation study on farm Year 3(Q3) - Year 4 (Q4)

PhD Defense Year 4(Q2) — Year 5 (Q2)

WorldFish  ccue
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Training on the proper financial reporting: WorldFish Malaysia: Mr. Tan Chao Yan and Mr. Tan Ban Swee

Development and Scaling of Sustainable Feeds for Resiliel
Aquatic Food Systems in Sub-Saharan Africa (FASA)

Tan Ban Swee & Tan Chao Yan
Research Finance

@ Norad %3 é“?

WorldFish  caar

Training on Proper Financial Reporting

Partner Financial Reporting — Advance Liquidation Type

+ With the exception of first advance fund transfer to the partner, subsequent advances to the
partner is subject to following conditions:

o Technical and financial reports that are due in accordance with the submission schedule as
stated in the sub-grant agreement must be received and accepted by WorldFish
Submission of quarterly forecast Work Plan and Budget that are consistent with the Activity
Implementation Plan and submission of invoice for relevant quarter that is approved by WF
Sufiicient supporting evidence must be provided to support the spending
Upon WorldFish request, the partner must support and revert the corresponding year-end
balance confirmation to WorldFish
Final payment to partner will be cost-reimbursement payment and release only upon
acceptance and approval of all deliverables, final Technical & Financial Reports from partner

& Norad ol

word

o

o o

o

Training on Proper Financial Reporting

Training on Proper Financial Reporting

Partner Financial Reporting — Cost Reimbursement Type

+  With the exception of first advance fund transfer to the partner, subsequent cost reimbursements to
the partner is subject to following conditions:

o Technical and financial reports that are due in accordance with the submission schedule as
stated in the sub-grant agreement must be received and accepted by WorldFish
Payment will be made after partner has completed the contractual deliverables and incurred
expenses that exceed first advance payment, subject to WorldFish approval
Partner must submit an invoice for payment request, subject to WorldFish approval
Sufficient supporting evidence must be provided to support the spending
Upon WorldFish request, the partner must support and revert the corresponding year-end
balance confirmation to WorldFish

o

o

o

o

& Norad
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Sample partner budget in sub-grant agreement
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Training on Proper Financial Reporting

Training on Proper Financial Reporting

Sample financial reporting template attached to sub-grant agreement

Vi (o
v

Sample partner year-end balance confirmation template

Vit (e
-

& Norad

Partner Financial Reporting — Areas of Improvement

Ensure the budget allocated are complied with sub-grant agreement
categories.

Ensure the reporting period stated in financial report is accurate
Ensure consistency of expenditure reported for previous periods

Ensure the expenditure stated in financial report is aligned with fund status
report and transaction listing

Ensure fund status report is complete
Ensure the information reported in transaction listing is accurate & complete

o+

e
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WorldFish cciar

ational research organization wic
ger, malnutrition, and poverty. It collabo
velop and deliver scientific innovati

ansform aquatic food systems to
ational, regional, and national partners
policy, and knowledge to enable equitable

or their livelihoods. As a member of CGIAR, WorldFish
ecure future and restoring natural resources. Headquartered

ion, please visit www.worldfishcenter.org


https://worldfishcenter.org/
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