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Editorial
This Special Edition of the Kenya Aquatica Journal covers the 
proceedings of the Workshop on the Solar Cooling and Drying 
(SolCoolDry) project and other climate-smart technologies, 
including the poster session, as well as the exhibition event 
hosted by the local community of Mwazaro. The Workshop 
and related events were held on February 7th – 8th 2023 to in-
augurate the launch of the SolCoolDry technology in Kenya, a 
first of its kind in this region of Africa. The technology uses 100% 
solar-powered and off-grid system for cooling and drying fish 
and other perishable commodities including vegetables, fruits 
and seaweeds for value addition by local communities.

Community involvement in this technology through a tripartite 
collaboration with partner institutions from three key sectors 
comprising research, academia and industrial development 
will ensure sustainability of the SolCoolDry approach. Further-
more, it promises to be long lasting, with options for replicability 
along the Kenya coast and in other localities nationally, where 
aquatic systems comprising lakes, rivers and big dams exist.

As the mouthpiece for reporting aquatic research development 
in Kenya, the Aquatica Journal of the Kenya Marine and Fisher-
ies Research Institute (KMFRI) creates an ideal platform for re-
porting this functional tripartite of new research development 
that addresses an important aspect of Kenya’s Blue Economy. 
The research is refined through a blend of practical research by 
KMFRI, academic knowledge emerging from the Technical Uni-
versity of Mombasa (TUM), while implementing related viable 
adaptive technologies from the Kenya Industrial Research and 
Development Institute (KIRDI), Fraunhofer Institute for Solar Ener-
gy (Fraunhofer ISE) and INNOTECH Ingenieursgesellschaft mbH 
(INNOTECH). The funding of this project was from the Federal 
Agency for Agriculture and Food (BMEL), Germany.

The SolCoolDry technology couples the solar-powered pro-
duction of both ice-flakes for cooling and hot air for thermal 
drying. The Workshop demonstrated how the innovative ap-
plication of photovoltaic and electrical storage technologies 
on the one hand and solar thermal storage on the other hand 
can generate and supply the required driving energy for the 
technology. Furthermore, the technology opens up new ave-
nues for applied development by KIRDI and new avenues of 
electrical technology for students at TUM – a novel and most 
applicable possibility to establish new curricula and build ca-
pacity in the academia. One of the emerging outcomes of the 
SolCoolDry technology is that KMFRI is able to fulfill one of its key 
mandates on the Blue Economy, namely, to conduct research 
on fish quality, post-harvest preservation and value addition.

Kenya Aquatica, in collaboration with partners, will continue 
to provide the platform for science communication that links 
the community, academia and practitioners in the aquatic 
environment.
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FOREWORD
It gives me great pleasure to introduce to you Volume 8 (2) of the Kenya 
Aquatica Journal, a special edition featuring the proceedings of the Solar 
Cooling and Drying (SolCoolDry) project Workshop and Technology Day 
held on 7th and 8th February 2023 respectively. The two-day event marked 
a significant milestone in the implementation of the SolCoolDry project, 
a collaborative project involving Kenya Marine and Fisheries Research 
Institute (KMFRI), Kenya Industrial Research and Development Institute 
(KIRDI), and Technical University of Mombasa (TUM), in partnership with 
INNOTECH Ingenieursgesellschaft mbH (INNOTECH) and Fraunhofer Insti-
tute for Solar Energy Systems (Fraunhofer ISE) from Germany. 

The SolCoolDry project represents a significant step in our journey towards the sustainable ex-
ploitation of the Blue Economy. As the Chief Executive Officer of KMFRI, I have witnessed the pivotal 
role that innovative research plays in addressing the challenges faced by our coastal communities. 
Post-harvest fish losses have been a persistent issue, impacting the livelihoods of communities that 
depend on fishing for their sustenance and income. The project aimed at addressing this challenge 
by designing and installing a solar-powered system for cooling and drying fish using solar energy. 

At KMFRI, we remain steadfast in our commitment to conducting research in collaboration with 
national and international partners, with the goal of sustainable exploitation of Kenya’s Blue Econ-
omy. The SolCoolDry project exemplifies this commitment, as it brings together the expertise and 
resources of multiple institutions and organizations, fostering a dynamic exchange of ideas and 
knowledge. The success of this project demonstrates the power of collaboration in driving innova-
tion and propelling our fisheries sector towards a more prosperous and sustainable future.

Furthermore, the SolCoolDry project aligns seamlessly with the Government of Kenya’s bottom-up 
development agenda, which places paramount importance on community empowerment. By re-
ducing post-harvest fish losses, we are not only enhancing economic opportunities for local fish-
erfolk but also contributing to the overall development of coastal communities. This special edition 
of the journal serves as a demonstration of our dedication to community empowerment and our 
unwavering pursuit of sustainable growth.

This special edition showcases the research, technological advancements, and practical applica-
tions implemented by the partner institutions to foster green innovations for the empowerment of 
local communities, promotion of food security and creation of employment opportunities by un-
locking the potential of the Blue Economy in Kenya.

I extend my most sincere appreciation to all the contributors, stakeholders and all participants 
who played a crucial role in making the SolCoolDry Workshop and Technology Day a resounding 
success. I am confident that the knowledge shared within these pages will inspire further research, 
innovation, and collaboration in our collective efforts to unlock the full potential of Kenya’s Blue 
Economy.

Prof. James M. Njiru 
Chief Executive Officer, Kenya Marine and Fisheries Research Institute (KMFRI)
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PREFACE
This document summarizes the outcomes of the SolCoolDry Project 
Workshop and Technology Day on fostering green innovations and use 
of renewable energy for food security, employment and empowerment 
of grassroot communities in the Blue Economy in Kenya, held on 7th and 
8th February 2023. The first part was a one-day Workshop convened at 
KMFRI Headquarters in Mombasa, where presentations from the local 
and international project partners were made, while the second part 
was the Technology Day and official launch of the SolCoolDry facility in 
Mwazaro, Kwale county. 

During the one-day Workshop, presentations were received from the following institutions: Tech-
nical University of Mombasa (TUM), Kenya Industrial Research and Development Institute (KIRDI), 
Fraunhofer Institute for Solar Energy Systems (Fraunhofer ISE), INNOTECH Ingenieursgesellschaft 
mbH (INNOTECH) and Kenya Marine and Fisheries Research Institute (KMFRI), where existing sci-
entific information, capacity needs in research and fish value addition and infrastructure were 
presented and reviewed. The Workshop attracted 108 participants drawn from a variety of local 
institutions. There were 10 oral and 15 posters presentations made, discussing the research con-
ducted in Kenya in terms of the application of climate-smart technologies utilizing green-energy. 
The workshop was officially opened by the Guest of Honour, Eng. Lucy Wanjiku Mutinda, a Board 
Member of KIRDI and officiated by KIRDI CEO Dr. Ing. Calvin Onyango, accompanied by his col-
leagues Dr. Linus K‘Osambo, Dr. George Wanjala and Dr. Arthur Onyuka. From the German team, 
representation was by Dr. Alexander Morgenstern (Fraunhofer ISE), Dr. Ing. Albert Esper (INNOTECH), 
Dipl. Ing. Norbert Pfanner (Fraunhofer ISE) and Dr. Marcus Schmidt (MRI). TUM was represented by 
Dr. Huxley Makonde, Dr. Hamisi Mwaguni and Mr. Thoya Maitha. The consortium appreciated the 
contribution of the funders from Germany and hoped that this technology would be replicated to 
other areas of the Kenya coast.

On the second day, the project hosted the Technology Day (highlighting food processing, off-grid/
renewable energy-based, Blue Economy innovations) at the SolCoolDry site at Mwazaro in Kwale 
County. The local leadership, County Fisheries Officers (CFOs), local communities and other stake-
holders were also invited. The SolCoolDry facility will benefit not only the fish mongers and local 
Beach Management Units (BMUs) but also other community members who will use the system 
to dry, not only fish, but also other products such as mangoes, pineapples, coconuts and pota-
toes, among other types of agricultural produce, which can be value-added, packaged and sold at 
competitive prices. As a result, this will enhance the livelihoods of the local community.

Generally, it was concluded that the there is need for studying, optimizing and adapting the system 
for local fabrication, training in the design and implentation of Hazard Analysis Critical Control Point 
(HACCP) systems, online marketing on all products and services being offered at the site, develop-
ment of a structured food safety implementation framework for coastal Kenya and more research 
to increase the efficiency of the SolCoolDry technology.

Dr. James Mwaluma

Director, Ocean and Coastal Systems & Blue Economy
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1. BACKGROUND
By Dr. Peter Oduor-Odote

Fish production & consumption in Africa

The per capita annual consumption of fish in 
Kenya is 4.5 kg whereas for Africa it is 10.0 kg and 
20.0 kg for the rest of the world. Kenya there-
fore needs to increase its per capita fish con-
sumption. The fisheries landings in Kenya are 
estimated at 140,000 metric tonnes and about 
24 metric tonnes from aquaculture. About one 
in every three individuals in Kenya is below the 
“food poverty” line (i.e., lack of financial capacity 
to maintain food consumption that satisfies ad-
equate daily calorific requirements); 24% of the 
population is undernourished; and the growth of 
26% of children under five years of age is stunt-
ed. Food-insecure people in Kenya are often 
vulnerable to malnutrition and, young children 
and youth, particularly women of reproductive 
age are the most vulnerable. 

There is need to increase the production of fish 
to reach Africa’s per capita fish consumption 
level and to curb any losses from the landings. 
Additionally, the fish that is landed from the wild 
or produced through aquaculture though in-
adequate, does not still reach the consumer in 
total owing to post harvest losses estimated at 
30% to 50%, occasioned by lack of proper han-
dling and preservation facilities.

Preservation technologies in the 
African fish value chain

The most preferred preservation method for fish 
is by cooling. The cold chain in Africa is dotted 
with cold stores at the landing sites for mainte-
nance of quality. However, such cold chain ef-
forts are not adequate, have high running costs 
and lack technical skill management and are 
more often than not closed. In Kenya, just like 
the rest of Africa, the failures in the cold chain 
are repeated, going by the number of fish cold 
stores producing ice blocks which are initial-
ly received with enthusiasm, only to be aban-
doned because of high costs of electricity, lack 
of technical know-how and responsibility even-

tually leading to most of them either shutting 
down or operating below capacity.

Alternative traditional fish preservation meth-
ods are very common and mainly performed by 
women. Nevertheless, the quality of the dried fish 
is poor, both irregular and uncontrolled. Micro-
bial contamination and insect infestation occur 
frequently during drying, storage and market-
ing. The processors lay the fish on the ground 
(Fig. 1), on mats on the ground or on sand oc-
casionally covered with fishing nets or hanging 
them from frames of raised racks. The disad-
vantage of these traditional drying methods is 
that the slow drying process makes it unhygien-
ic and also contributes to partial destruction of 
proteins and lipid oxidation. The fish has to be 
brought inside every time it rains and each eve-
ning to avoid dew and its consequences such 
as moulds. Dust contamination, insect infesta-
tion, and exposure to harmful human and an-
imal handling are the other disadvantages of 
natural outdoor drying.

Figure 1. Broadcast drying of sardines on the ground by ar-
tisanal processors (Source: Oduor-Odote P.).

The solar cooling and drying 
(SolCoolDry) system

Kenya Marine and Fisheries Research Institute 
(KMFRI), Kenya Industrial Research Develop-
ment Institute (KIRDI), Technical University of 
Mombasa (TUM) and two German engineering 
institutions - The Fraunhofer Institute for Solar 
Energy Systems (ISE) and INNOTECH Ingenieurs-
gesellschaft mbH (INNOTECH) through funding 
by the German Federal Agency for Agriculture 
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and Food (BMEL) collaborated to design, imple-
ment and roll out a climate-smart innovation 
for post-harvest control in fish as well as other 
farm produce like meat, vegetables, spices and 
fruits to help farmers and fishermen reduce 
spoilage and loss of their products and to bring 
more superior quality products to the market. 
The innovation known as the Solar Cooling and 
Drying (SolCoolDry) system (Fig. 2) uses solar 
energy to generate flake ice for use in chilling 
fish and has a drying component with capabil-
ity of drying in both sunny and damp weather 
and at night.

This technology is a 100% off-grid, solar pow-
ered, cooling and drying system for improved 
quality and value addition of fish and agricul-
tural produce. This intervention, if up-scaled, 
will help improve handling and processing of 
fish in other landing sites. It will subsequently 
enhance the shelf-life of fish, reduce post-har-
vest losses, contribute to food security, in-
creased income and improved livelihoods of 
coastal communities.

The first part of the SolCoolDry system consists 
of a 15 kWp photovoltaic system that feeds elec-
tricity into a three-phase, battery-supported, 
stand-alone grid, which is used to power the 
ice machine and ice collection unit. A maximum 
of 700 kilograms of ice can be produced within 
24 hours. Excess solar power is fed into batter-
ies with a total storage capacity of 19.2 kWh. The 
second part the SolCoolDry system has two solar 
tunnel dryers in which air is heated and distrib-
uted by fans over the drying goods throughout 
the day. In order to be able to continue drying 
throughout the night, one of the tunnel dry-
ers contains heating pipes. These are supplied 
with heat from a 12 m2 flat-plate collector and a 
2,000 L hot water storage tank.

The SolCoolDry Workshop and 
Technology Day 

The climax of the SolCoolDry project was the 
Workshop and Technology Day which had one 
pre-workshop activity, a workshop on the 7th of 
February 2023 at KMFRI and the open day and 
launch of the SolCoolDry system on the 8th of 
February 2023 at Mwazaro in Kwale County.

Figure 2. The SolCoolDry system installed at Mwazaro in Kwale County, Kenya (Source: K’Osambo L.). 

Kenya Aquatica Journal - Volume 8, Issue No. 02  SPECIAL EDITION

12|



2. PRE-WORKSHOP ACTIVITIES
By Morine Mukami and Winnie Jefwa

Planning of the SolCoolDry Workshop 
and Technology Day

Planning meetings for the workshop were con-
ducted online in December 2022, immediately 
after the completion of the SolCoolDry system 
installation. Two main committees, the orga-
nizing and drafting committees, were formed 
comprising technical experts in different fields 
to ensure the successful implementation of 
the Workshop and Technology Day. The teams 
comprising the committees were drawn from 
Kenyan partner institutions, i.e., KMFRI, KIRDI and 
TUM. The organizing committee (Annex VII) de-
veloped the workshop programme, call for ab-
stracts, exhibits and posters and invited the rel-
evant stakeholders and presenters. The drafting 
committee, whose members were mainly drawn 
from KMFRI, was formed a few weeks before the 
workshop in preparation for the compilation of 
the information necessary for developing the 
workshop proceedings.

Training of fish processors and traders

A week before the SolCoolDry workshop, experts 
from KMFRI, Mombasa, conducted a capa-
city-building program on 28th January and 31st 

January 2023 at the Mwazaro BMU site. Six fried 

fish processors (Mama Karanga) from Shimoni, 
Mwazaro, Fikirini and Kanana areas underwent 
the two-day training.

The objective of the workshop was to train the 
processors on: (i) identification of critical points 
in post-harvest fish handling where contamina-
tion and spoilage of fish occur; (ii) fish preserva-
tion techniques to reduce post-harvest losses 
and (iii) fish value addition to produce safe, 
high-quality fish products that meet consumer 
preferences while increasing the profitability of 
artisanal fish processing.

A theoretical training session (Fig. 3) was conduc-
ted on the first day, covering relevant topics in-
cluding good fish handling practices, with an 
emphasis on hygiene and sanitation require-
ments at the fish processing site, food handlers, 
and food contact surfaces to prevent introduc-
tion of hazards along the fish processing line. 
The trainees were also introduced to best prac-
tices in the mitigation of fish post-harvest losses 
through application of preservation techniques 
such as solar drying, salting, freezing, chilling and 
smoking. 

Practical sessions (Fig 4.) proceeded on the se-
cond day, where demonstrations of the theory 
were done. The trainees underwent a hands-on 
session on fish filleting and the production of 
fish fingers to enable the Mama Karanga diver-

Figure 3. Theoretical training of Mama Karanga on best practices in fish handling and value addition conducted by Win-
nied Jefwa from KMFRI at Mwazaro in Kwale County, Kenya (Source: Marigu J.).
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sity their product range and thus improve their 
profit margins. It was expected that the fish pro-
cessors would apply the acquired knowledge 
and skills to improve on fish handling prac-
tices thus contributing towards the reduction 
of post-harvest losses along the fried fish va-
lue chain and eventually increase their income 
due to production and sale of high quality va-
lue-added fish products. With the introduction 
of the SolCoolDry system, the skills acquired by 
the processors would enable them maximize on 
the productivity of the system through acquisi-
tion of for preservation of fresh fish and proper 
handling of fish processed using the system.

Moving forward, the SolCoolDry project team 
aims at capacity building more fish value chain 
actors (fishermen, seaweed farmers, proces-
sors and traders) on fish handling, preservation 
and value addition using the SolCoolDry system 
available at Mwazaro.

Call for poster presentations, oral 
presentations and exhibits

In January 2023, the organizing committee 
made a call for submission of abstracts, post-
ers and exhibits (Fig. 5) by experts conducting 
research on climate-smart technologies in food 
preservation and value addition. 

The submissions of posters (Annex 1) and ex-
hibits (Table 1) were received from KMFRI, KIR-
DI, TUM and community members and harmo-
nized into key thematic areas, while abstracts 
were received from Kenyan and German proj-
ect partners as well as other researchers for 
oral presentations made during the workshop 
held at KMFRI (Annex II). 15 posters, 22 exhibits 
and 10 presentations were featured during the 
SolCoolDry Workshop and Technology Day.  

Figure 4. Practical training of fish processors on fish value addition conducted at Mwazaro in Kwale County, Kenya, by 
Maureen Kinyua (standing far right) and Winnie Jefwa (bending) from KMFRI (Source: Marigu J.).
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SolCoolDry Workshop, Technology and Innovation Open Day
Call for Papers, Posters and Exhibits

BACKGROUND:  Solar Cooling and Drying (SolCoolDry) research consortium will host a dual Workshop and 
Technology Open Day in Mombasa and Kwale from 7th-8th February 2023. The events will 
be hosted at the SolCoolDry technology site at Mwazaro in Kwale and KMFRI in Mombasa 
counties.  The events will mark the official launch of SolCoolDry Innovation Hub.

CALL:  You are invited to submit papers, posters and/or exhibits that showcase renewable energy-
powered food processing technologies and sustainable utilization of Blue resources under 
the Workshop theme. 

WORKSHOP THEME:  Fostering green innovations and use of renewable energy for food security, employment  
and Blue Economy empowerment of grassroot communities in Kenya. 

IMPORTANT DATES:  
10/01/2023:  –  Call for papers, posters and exhibits.
20/01/2023:   –  Deadline for submission of papers, posters and sketches of  exhibits 
25/01/2023:   –  Selection of papers, presentations and exhibits for the Workshop and Technology Day
27/01/2023:  –  Deadline for registrations and confirmations of attendance
31/01/2023:  -   Sharing of the program for the Workshop and Technology Day
07-08/02/2023  -  Workshop at KMFRI (Mombasa) and Technology Day at Mwazaro (Kwale)

For further information and submissions contact:  
linus.kosambo@kirdi.go.ke, jamesmwalujma@gmail.com, huxleymakonde@gmail.com 

Figure 5. Call for papers, posters and exhibits for the SolCoolDry Workshop and Technology Day. 
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3. THE SOLCOOLDRY WORKSHOP 
By Maureen Kinyua, Derrick Gitari, Immaculate Kinyua and 

Peter Thuo

Overview of workshop events

The SolCoolDry Workshop was held at KMFRI, 
Mombasa on 7th February 2023. Following the ar-
rival and registration of the guests drawn from 
different partner institutions, a brief poster ses-
sion was conducted, where the guests appreci-
ated research work relevant to the event’s theme 
presented by different experts. 

The Workshop then started with the opening 
session, chaired by Dr. Arthur Onyuka (KIRDI) 
and moderated by Dr. Peter Oduor-Odote (KM-
FRI), who welcomed all the guests and gave a 
brief introduction to the Workshop agenda and 
program (Annex III). Dr. Linus K’Osambo then 
gave a presentation on the background of the 
SolCoolDry project and partnerships followed by 
Dr. James Mwaluma’s opening and welcoming 
remarks on behalf of the Chief Executive Officer 
(CEO), KMFRI. He then declared the Workshop 
officially open at 10:20 am. 

The first session of presentations, chaired by 
Mr. Thoya Maitha (TUM), started at 11:00 am, 
and consisted of oral presentations made by 
five scientists on the SolCoolDry project back-
ground, evolution of drying technologies and 
the research on the development of a Hazard 
Analysis Critical Control Points (HACCP) plan for 
the SolCoolDry site. 

The afternoon session was a continuation of the 
oral presentations from five more scientists with 
Dr. Melckzedeck Osore acting as the session 
chair. The presentations revolved around the 
implementation of climate-smart technologies, 
using green energy, to enhance the sustainable 
exploitation of the Blue Economy. The session 
was concluded with a 20-minute plenary ses-
sion where participants gave feedback on the 
event and suggested action points. 

Sector analysis of workshop 
participants 

The participants of the Workshop (Annex IV) 
were affiliated to a variety of institutions, with 
the host, KMFRI representing the highest propor-
tion of attendees at 75%. Participants from lo-
cal project partners, KIRDI and TUM, accounted 
for 13% and 3% respectively; while partners from 
Germany and media represented 3% and 4% re-
spectively (Fig. 6a). Researchers drawn mainly 
from the partner institutions accounted for 35% 
of all participants followed closely by interns 
and technologists mainly from KMFRI, repre-
senting 29% and 14% respectively (Fig. 6b).  

Youth participation accounted for an impressive 
43% (Fig. 7a). The forum thus provided an ideal 
platform for young upcoming scientists to inte-
ract with and learn from experienced researchers 
on matters related to post-harvest loss mitiga-
tion using climate-smart technologies. In terms of 
gender, male attendees were the majority at  the 
workshop at approximately 60% in comparison to 
their female counterparts (Fig. 7b). This is illustra-
tive of the current status of the research landscape 
in Kenya, which is predominantly male-dominated. 

Figure 6b. Designations/roles of workshop participants.

75%

13%

3%

3% 4%

2%
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Figure 7. Disaggregation of the workshop participants by (a) age and (b) gender
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OPENING SESSION

Welcome remarks and agenda by: Dr. Peter Oduor-Odote, Principal Research Scientist, KMFRI 

SolCoolDry background and partnerships by: Dr. Linus K’Osambo, PI, KIRDI 

SolCoolDry overview by: Dr. Alexander Morgenstern, PI, Fraunhofer ISE 

TUM VC address by: Dr. Hamisi Mwaguni, Assistant Registrar - PRI, TUM

Opening remarks by: Dr. (Ing.) Calvin Onyango, Director General, KIRDI

Opening remarks and workshop flag-off by: Dr. James Mwaluma, Director DOSC & BE, KMFRI

Session Chair: Dr. Arthur Onyuka (KIRDI)

Session Rapporteur: Dr. George Wanjala (KIRDI)

Dr. Peter Oduor-Odote, a Principal Research Scientist at KMFRI kick-started the session with a brief 
introduction to the workshop agenda and program. He then invited the SolCoolDry PI from KIRDI and 
Kenyan team leader, Dr. Linus K’Osambo who started off the program by welcoming all the guests 
and giving an overview of the SolCoolDry project. He highlighted the post-harvest loss challenges 
that necessitated the development of a climate-smart fish preservation and processing technol-
ogy to reduce the losses. He introduced the main project partners drawn from KIRDI, KMFRI, TUM, 
Fraunhofer ISE and INNOTECH and welcomed the institutional leaders to introduce their respective 
team members and give their remarks.

The Director General, KIRDI, Dr. Ing. Calvin Onyango, highlighted the mandate of the Institute, 
which is responsible for conducting research, development, and innovation in industrial and re-
lated technologies and disseminating findings to support industrial development. KIRDI conducts 
research and development in diverse fields, including civil engineering, mechanical engineering, 
electrical engineering, and food technology, among others. The Institute also has a network of 
pilot sites throughout Kenya which serve as platforms for technology incubation and feedback 
acquisition on emerging technological needs. KIRDI is a strategic partner for institutions seeking 
to develop locally-adapted technological solutions to address societal challenges. 

Dr. Ing. Onyango explained that the SolCoolDry Project, which aims to introduce a technology pack-
age for 100% off-grid, solar-powered cooling and drying to improve fish quality, was supported 
by KIRDI in consortium building, system importation, installation, HACCP system development, and 
project coordination, among other areas. He also mentioned that the project will have a significant 
impact on the post-harvest handling of fish and reduction of losses, thereby improving food secu-
rity among the technology recipients. The SolCoolDry Research, Innovation, and Business Hub will be 
a significant element in the envisaged industrial parks, and it is relevant to the government’s “Bot-
tom-up” approach to development. He concluded his speech by reiterating that the Blue Economy 
sector is endowed with huge potential for capture fisheries and aquaculture of fish and seaweeds, 
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which can address food insecurity, and KIRDI 
plays a significant role in driving the manufac-
turing sector through technology development 
and transfer.

Dr. Alexander Morgenstern of Fraunhofer ISE, 
Germany, gave an overview of the SolCoolDry 
system. He highlighted that the solar thermal 
drying and cooling system design consists of 
solar thermal collectors, ice machines, an ice 
collection unit, plate collectors, solar thermal 
dryer and sensors (for controlling and mon-
itoring temperatures and humidity and data 
transfer). He explained the process that was 
involved in setting up the system at Mwazaro 
in Kwale County and expressed optimism that 
the system would add significant value to the 
community.

The TUM representative, Dr. Hamisi Mwaguni, 
gave the Vice Chancellor, Prof Laila Abuba-
kar’s remarks in which she appreciated all the 
partners and collaborators for the hard work, 
commitment and determination to make the 
SolCoolDry project a success. She highlight-
ed that Kenya faces food insecurity, attributed 
to frequent droughts, high cost of food pro-
duction, high post-harvest losses, high global 
food prices and low purchasing power for a 
large proportion of the population. He then ex-
plained that the SolCoolDry project technology 
package is designed to reduce the time tak-
en for fish drying and preservation. Fish cool-
ing and drying will enable fisherfolk to reduce 
post-harvest losses and provide fish to local 
and national consumers throughout the year, 

with higher quality and longer shelf-life dried 
products for better livelihoods. She conclud-
ed by stating that as a university and partner 
to the innovative project, TUM was committed 
to offering tailor-made short courses that will 
help community members in Mwazaro acquire 
the requisite skills for maintaining the system 
to ensure its sustainability.

Dr. James Mwaluma, the Director, Ocean and 
Coastal Systems and Blue Economy, KMFRI and 
SolCoolDry project PI gave opening remarks, on 
behalf of KMFRI CEO, Prof. James Njiru. He be-
gan by appreciating the dignitaries and work-
shop attendees present. He then expressed 
concern about the decline in fish stocks and 
high post-harvest losses, which threaten food 
and income security. The issue of post-harvest 
losses is particularly problematic in the coastal 
areas of Kenya during peak landings when un-
favourable weather conditions also hinder tra-
ditional sun-drying. He explained that to com-
bat this challenge, KMFRI partnered with KIRDI, 
TUM, INNOTECH and Fraunhofer ISE to develop 
the SolCoolDry system, which utilizes solar-driv-
en cooling & drying, energy storage materials, 
and food processing technologies for fish pres-
ervation and value addition. In addition, KMFRI 
believes that this innovative approach will intro-
duce new technology to local communities and 
improve their livelihoods. He concluded that the 
Institute is committed to supporting technology 
transfer to local communities and hopes to rep-
licate the success of the project in other coun-
ties with significant fishing activity, such as Tana 
River, Kipini, and Vanga.
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PRESENTATIONS SESSION 1

Session Chair: Mr. Thoya Maitha (TUM)

Session Rapporteur: Mr. Kassim Ziro (TUM)

SolCoolDry Research, Innovation & Business Hub: - Installation and 
recommendations for processes engineering for sustainability

Dr. Linus K’Osambo, a Senior Research Scientist, KIRDI PI 
and coordinator of the Kenyan SolCoolDry project team 
gave an overview of the Mwazaro BMU self-help group, its 
composition and the activities undertaken by the group. 
He expounded on the background of the SolCoolDry proj-
ect, including its justification based on the high post-har-
vest losses encountered by the artisanal fisherfolk, site se-
lection for the project, material purchase & delivery and 
installation of the system. He shed light on the importance 
of the SolCoolDry system as a Research, Innovation and 
Business hub for the Mwazaro community and the Blue 
Economy in Kenya. From his presentation, he stated that 
the SolCoolDry hub would be important for several func-
tions including production of ice for fish preservation, fish 
handling and processing, drying and packaging; an out-
door recreational space; onsite research, training and ed-

ucational tourism platform; leveraging local innovations and resources; marketing of value added 
products and promotion of the sustainable exploitation of the Blue economy.

Solar ice production and drying in an off-grid system in Mwazaro, Kenya – 
Project review

Dr. Alexander Morgenstern from Fraunhofer ISE, Germa-
ny commenced by giving a brief history of the project idea 
and system design. He explained that the initial idea of the 
project focused on the cooling and drying of mangoes due 
to their high demand in the export market. However, cooling 
and drying of fish was adopted later owing to its higher nu-
tritional value and reliance on fishing as a main livelihood 
for local coastal communities in Kenya. He described the 
operation of the system, including how the system makes 
use of off-grid power supply by utilizing solar energy and 
how the components of the system work together to dry 
fish & farm produce and generate ice flakes for chilling of 
fresh fish. Dr. Morgenstern highlighted the preparative work 
done in Germany leading up to the setup of the SolCoolDry 
system in Kenya, emphasizing that the materials used to 

fabricate the system were of the best quality to ensure the longevity of the system. He mentioned that 
this might have contributed to the relatively high cost incurred in setting up the system and advised 
that for subsequent projects, modifications could be made to accommodate budgetary constraints, 
while maintaining high quality of materials. In addition, he shared some of the shortcomings expe-
rienced during the implementation phase and how a test setup enabled the team to identify and 
troubleshoot challenges during installation of the system. Finally, he expressed confidence that the 
SolCoolDry system would benefit the local community at Mwazaro and its environs by improving their 
livelihoods and reducing post-harvest losses.
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The evolution of dry chain technologies in Kenya

Dr. Peter Oduor-Odote, a Principal Research Scientist from 
KMFRI and project co-PI highlighted the cold chain preser-
vation technologies and gave an indepth account of the fish 
preservation technologies, namely fish smoking, fish frying 
and fish drying used by artisanal fishermen and fish trad-
ers at the Kenya coast. He explained that over the years, 
KMFRI has developed a variety of climate-smart innova-
tions to support different fish value chains in the reduction 
of post-harvest losses. These include improved fish smoking 
ovens with higher production capacity and less fuelwood 
consumption to reduce the carbon footprint, while enabling 
the production of high quality smoked fish. He, however, em-
phasized that more research is required on the variation of 
size of the smoking oven and the smoking time in order to 

maintain optimal fish quality. He then highlighted the improved fried fish display boxes used by fried 
fish traders (Mama Karanga) which consists of a food-safe display shelf which is lit using a solar-pow-
ered lamp. Dr. Oduor-Odote explained that the innovation has reduced the exposure of fried fish to 
contaminants and lowered the incidences of respiratory health conditions among the female traders 
while mitigating against climate change by eliminating the use of the conventional kerosene lamps 
(korobois) used for lighting. He also gave an overview of improved drying technologies innovated by 
KMFRI researchers such as rack dryers, solar dryers, solar tunnel dryers and the hybrid windmill solar 
tunnel dryer. The hybrid dryer is designed to dry to dry during damp weather conditions, produce ice 
and generate electricity for use in the neigbhourhood. These innovations have improved the dried fish 
value chain and significantly contributed towards the production of high quality dried fish products by 
artisanal coastal communities. He concluded that these innovations are evidence of the strides that 
have been made in post-harvest technologies research in Kenya and provide support in other areas 
where the SolCoolDry system is yet to be installed.

Future perspectives of drying

Dr. Ing. Albert Esper from INNOTECH, Germany gave an 
overview of his organization and stated that it acts as a 
link between universities, research institutions and prac-
tical application. He explained that INNOTECH is one of 
the companies worldwide leading in the utilization of 
renewable energy for food processing, including rolling 
out dryers powered by solar energy. He went ahead to 
explain how Artificial Intelligence (AI) and the Internet of 
Things (IoT) have been embraced and incorporated in 
some of the drying equipment to ease monitoring and 
data collection.
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Situational analysis on establishment of a Hazard Analysis and Critical Control 
Point (HACCP) plan for the SolCoolDry fish processing facility at Mwazaro Beach 
Management Unit self help group

Dr. George Wanjala, a Senior Research Scien-
tist from KIRDI, explained that HACCP is a sys-
tematic approach to the identification, assess-
ment and control of hazards in food operations. 
He gave a brief overview of the recommended 
procedures for conducting an HACCP analy-
sis and the prerequisite programs. Dr. Wanjala 
then described the methodology for the devel-
opment of a HACCP plan for the SolCoolDry fish 
handling and processing facility at Mwazaro. He 
explained that an assessment on fish sourcing, 
handling and processing had been done at five 
landing sites in Kwale County i.e., Kibuyuni, Kiji-
weni, Bati, Gazi and Shimoni. 

He reported that the focus of the intervention 
for the first four sites was to enhance safety and 
quality of fish from capture, at the landing sites 
and delivery to market while at Shimoni land-
ing site the intervention’s focus was to enhance 
hygienic practices, repair of facilities, and ca-
pacity development of personnel. He argued 
that according to the study findings, there were 
significant food safety risks in the fish handling 
and processing value chain, with most landing 
sites lacking basic preservation and handling 
facilities. Additionally, capacity gaps among 
fishermen and traders on basic food safety 

further exacerbate the risks. However, he stat-
ed that the development and implementation 
of the HACCP plan for the SolCoolDry site at the 
Mwazaro BMU would serve as a model for the 
development of the same in other landing sites 
along the coast of Kenya.

The PowerPoint presentations of all the oral pre-
sentations made during the first session are an-
nexed to this document (Annex II).
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KIRDI fostering industrial research in the Blue Economy: - Opportunities and 
perspectives in the new horizon

Dr. Linus K’Osambo of KIRDI commenced his presentation 
by stating that Kenya has a huge potential in the Blue Econ-
omy, considering the underexploited resources present in 
the country’s Exclusive Economic Zone (EEZ). He explained 
that products such as seaweeds have multiple uses, from 
food to cosmetic and pharmacological applications. Oth-
er materials like fish skin could also be used in the tanning 
industry to produce leather products. On the other hand, 
products like algae can be used to generate energy and 
manufacture fertilizers. He stated that KIRDI has been ac-
tively involved in contributing towards the sustainable 
exploitation of the Blue Economy through the design and 
fabrication of marine cages that are used for Integrat-
ed Multi-Trophic Aquaculture (IMTA) of seaweed and fish 

farming. In addition, KIRDI has contributed towards the establishment of the Kibuyuni seaweed pro-
cessing facility and trained the seaweed farmers in value addition of seaweed into a variety of prod-
ucts for improved livelihoods. He finalized by highlighting some research projects and development 
initiatives including Co-Marifish project, SolCoolDry project, Sea-Fort project and Blue-Empowerment 
project which have all been implemented by KIRDI to improve the livelihoods of coastal communities 
and enhance food & nutritional security in Kenya.

Seaweed- and sweet potato-based nutritious food alternatives for sustainable food 
systems in Kenya and Indonesia through solar powered innovations (NUTRI-KI)

Dr. Marcus Schmidt of the Max Rubner-Institut in Germany 
gave a brief overview of the Institute and its structure. He 
explained about an ongoing pilot plant project that focuses 
on processing of French fries and sweet potato crisps  for 
the production of high quality products. The resultant prod-
ucts are passed through a series of tests including organ-
oleptic testing to ensure they meet the required standards 
for human consumption before they are packaged for sale. 
He highlighted the key projects that MRI is currently running 
and those that are already completed. He also explained 
some improvements that have been made on sweet po-
tato frying equipment, including the use of a vacuum fry-
er. He argued that such improved technologies are highly 
suitable for frying sugar-rich fruits and vegetables, unlike 
traditional ways of frying that usually leads to browning of 

the end-products, rendering them organoleptically unacceptable. He stated that such vacuum fryers 
reduce the oil absorption rate of potato chips significantly as compared to traditional frying. As a way 
of reducing wastage in the processing plant, Dr. Schmidt concluded by highlighting the utilization of 
side streams from sweet potatoes and seaweed where by-products from sweet potato and seaweed 
wastes are re-introduced into the plant and upcycled into finished products.

PRESENTATIONS SESSION 2

Session Chair: Dr. Melckzedeck Osore (KMFRI)

Session Rapporteur: Dr. George Wanjala (KIRDI)
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Renewable Energy and Climate Change Research Center at the Technical 
University of Mombasa

Mr. Thoya Maitha gave a presentation on behalf of Dr. 
Huxley Makonde, a Senior Lecturer and Dean, School of 
Health and Applied Sciences at TUM. He gave a brief over-
view of the University’s Renewable Energy and Climate 
Change Research Centre, its vision and objectives. He 
explained that the Centre is currently running a research 
project about a hybrid solar-assisted biogas production 
plant that seeks to supply green and clean energy to the 
University’s kitchen. He stated that the purpose of the ther-
mosyphonic solar water heater in place is to utilize the so-
lar energy to heat water for use in the University’s kitchen. 
This reduces the cooking time by over 50%. Dr. Huxley’s 
presentation was an illustration of the diverse sources of 
renewable energy that are being explored through the 
innovation of climate-smart technologies to reduce the 
carbon footprint, while reducing overheads associated 
with the use of conventional sources of energy.

Techno-economic assessment of a hybrid solar-biogas system to mitigate 
environmental impact of cooking with fossil fuels at the Technical University of 
Mombasa kitchen

Mr. Thoya Maitha, a Teaching Assistant and Researcher 
from TUM presented highlights on a project utilizing biogas 
at the University and stated that it is a collaborative proj-
ect between TUM and Hasselt University, Belgium, funded 
by the VLIR-UOS South-South Initiative. He stated that the 
main objective of the project was to design, model, simu-
late and construct a green energy cooking system consist-
ing of a hybrid solar production system coupled with a so-
lar water heating system for generation of energy required 
for cooking in the university’s kitchen. The objectives of the 
project included conducting a technological and ecologi-
cal analysis of the system based the Life Cycle Assessment 
(LCA) method and performing an economic assessment 
of the system using the Discounted Cash Flow (DCF) mi-
cro-economic assessment method. 

Mr. Thoya explained that the shift from using fossil fuels to adopting biogas in the University’s kitch-
en was due to the unhealthy soot, expensive costs and environmental impacts that come with the 
use of firewood and coal. The findings of the DCF analysis projected savings of up to 45.56% when 
biogas is used in comparison to fossil fuels; while the Net Present Value (NPV) analysis projected 
economic profitability of approximately 120%. In the LCA analysis, Mr. Thoya projected that an en-
ergy saving of 45.36% and a forest cover saving of 55.56% would be achieved. He stated that the 
average payback period of the project is six years, making it a worthwhile investment, considering 
that the average lifespan of the system is 25 years. He recommended the use of such a system in 
learning institutions as it is a worthwhile economic and ecological investment.
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Profiling the status of direct SolCoolDry technology recipients in Kwale County, 
Kenya and their perspectives on fish preservation technologies 

Ms. Morine Mukami and Ms. Josephine Marigu of KM-
FRI gave an overview and preliminary results of a study 
conducted in Kwale County in January 2023. The study 
aimed at understanding the status of the direct recip-
ients of the SolCoolDry technology, evaluating the pro-
duction potential of raw resources and obtaining feed-
back from the locals who have utilized the system and 
their perspectives. Ms. Mukami explained that the study 
used questionnaires for collection of data in Gazi, Shimo-
ni, Mwazaro and Kibuyuni

According to the preliminary results, it was established 
that the technology recipients were mainly organized into 
Beach Management Units (BMUs) and several other com-
munity groups that are actively involved in capture fisheries and aquaculture. It was reported that 
62.5% of the recipients use community-owned land/fishing grounds. The recipients of the SolCool-
Dry system acknowledged that the system has played an important role in preservation of their 
products, due to the ease of access to and constant availability of ice. 

However, Ms. Josephine stated that the system also had 
its shortcomings, which include inadequate drying racks 
especially when the products such as sardines and sea-
weeds are harvested in bulk. The price of ice was also 
seen to be prohibitive and the recipients proposed a re-
duced price of KES 6-7 per kg from the current KES 10 per 
kg. The recipients suggested the introduction of similar 
systems in multiple landing sites in the region as this 
would help reduce the significant post-harvest losses 
experienced during transportation of fresh products from 
areas further away from the system. It was recommend-
ed that there should be increased capacity building for 
the direct technology recipients of the SolCoolDry system 
to ensure the project’s sustainability. Sensitization was 

also encouraged as a way of creating awareness of the presence of the SolCoolDry innovation 
and increasing the uptake of the technology by local communities within the region. 

PowerPoint presentations of all the oral presen tations made during the second session are an-
nexed to this document (Annex II).
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PLENARY SESSION

Session Chair: Dr. Melckzedeck Osore (KMFRI) 

Feedback analysis and comments 

In the plenary sessions, participants aired their 
views on the way forward to ensure the sus-
tainability of the SolCoolDry system beyond 
the project lifetime. The main suggestions 
raised were: - 

• Continuous capacity-building of the lo-
cal community in Mwazaro on the use and 
maintenance of the facility;

• Diversification in the use of the system 
beyond drying of fish products to include 
value addition of crop produce for enhanced 
food security and livelihood improvement;

• Ensure direct involvement of the commu-
nity members in the day-to-day running 
of the facility to foster a sense of ownership 
of the system, which will guarantee proper 
stewardship; 

• Involve a broader variety of stakeholders 
such as county governments in the planning 
and implementation of subsequent phases 
of the SolCoolDry project for the achieve-
ment of a greater impact;

• Involve communities in such forums where 
research outputs are being discussed since 
they are the direct users of the information 
being disseminated, hence it would be very 
beneficial to them;

• Translate the project information into the lo-
cal Kiswahili language to ensure consump-
tion of the findings by the user communities 
and increase awareness on all project acti-
vities;

• Encourage small and medium enterprises 
to adopt the developed technologies since 
it benefits more people than when done on 
a larger commercial scale;

• Build capacity for utilization of green energy 
in coastal towns and local areas to reduce 
Greenhouse Gas (GHG) emissions and miti-
gate against climate change.

Dr. Osore, the Chief Editor of Kenya Aquatica, 
mentioned that a special edition of the Kenya 
Aquatica Journal covering the Workshop Pro-
ceedings would be published. 

Dr. Nina, the Assistant Director of the Marine 
Fisheries Research Department in KMFRI en-
couraged the workshop attendees to join the 
Western Indian Ocean Marine Science Associa-
tion (WIOMSA), which consists of a wide network 
of professionals undertaking marine research in 
the Western Indian Ocean (WIO) region. 

Dr. Mwaluma thanked the participants for their 
active participation in the workshop and de-
clared the workshop closed. A closing prayer 
was then led by Mr. Alexander Fulanda of KMFRI.
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Poster session

During the workshop, stakeholders includ-
ing KMFRI, KIRDI and TUM were invited to pres-
ent the results of relevant research inform of 
posters. All poster presentations highlighted 
research-based innovations which contribute 
towards the improved livelihoods of coastal 
communities, in line with the theme of the Work-
shop “Fostering green innovations and use of re-
newable energy for food security, employment 
and Blue Economy empowerment of grassroot 
communities in Kenya”. The posters highlight-
ed the themes, background information, results 
and recommendations of each study. A total of 
fifteen posters were displayed, illustrating re-
search conducted to develop diverse technolo-
gies geared towards improving livelihoods and 
enhancing food security, particularly among 
coastal communities. The key thematic areas 
that were presented in the poster sessions were:

• Climate-smart innovations designed to mi-
tigate against post-harvest losses particu-
larly among artisanal fishermen and fish 
processors. These included the improved 
fried fish display box and the hybrid windmill 
solar tunnel dryer. The improved box reduces 

contamination of fried fish and lowers the 
carbon footprint by replacing the conven-
tional kerosene lamp used for lighting with 
a solar-powered lamp. The hybrid dryer uti-
lizes green, renewable energy to power fish 
preservation by drying and ice production.

• Sustainable aquaculture techniques to 
maximize on the benefits of the Blue Eco-
nomy through production of alternative in-
sect-based feeds and capacity building of 
communities on the best practices in ma-
riculture.

• Green energy production and utilization to 
reduce carbon emissions while using food 
waste in a total utilization concept model. 
Here biogas production and solar energy 
technologies were featured by different pre-
senters.

• The design of the SolCoolDry system and its 
applications in fish value addition and pre-
servation; drying of fish and vegetables and 
production of ice for fish preservation.

All the presented posters are appended to this 
document (Annex I).

Figure 8. A cross-section of posters illustrating the various aspects of SolCoolDry project and other climate-smart inno-
vations presented during the Technology Day held at Mwazaro Grounds, Kwale County (Source: Dr. Osore M.).
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Figure 9. Dr. Linus K’Osambo from KIRDI (a) and Mr. Raymond Ruwa from KMFRI (b) explain concepts presented in their 
respective posters displayed during the Technology Day at Mwazaro (Source: Anne A.).
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Figure 10. Community members drawn from Mwazaro and adjacent communities participate in the Technology Day held 
at Mwazaro in Kwale County  (Source: Anne A.).

4. TECHNOLOGY DAY
By Josephine Marigu & Winnie Jefwa

Session 1 : Arrival and registration of 
guests

The SolCoolDry Technology Day was held on 8th 
February 2023, at the SolCoolDry system site 
in Mwazaro, Kwale County. The guests arrived 
from 8.00 am, registered and proceeded to 
view the posters (Annex I) and exhibits (Table 1) 
displayed by KIRDI, TUM, KMFRI and community 
members from Mwazaro, Shimoni, Gazi and Ki-
buyuni (Fig. 10).

Session 2 : Introduction and opening 
remarks

Several representatives of the project partners 
gave their opening remarks to kick-start the 
event (Fig. 11). KIRDI PI and coordinator of the 
Kenyan SolCoolDry project team, Dr. Linus 
K’Osambo officially opened the event by welco-
ming all the guests and giving an overview of the 
SolCoolDry project. He highlighted the post-har-
vest challenges that necessitated the develop-
ment of the climate-smart fish preservation and 
processing innovation to reduce the losses. He 
introduced the main project partners who were 
drawn from KIRDI, KMFRI, TUM, Fraunhofer ISE and 
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Figure 11. Representatives of local and German project partners give their welcoming remarks and introduce their teams 
during the Technology Day held at Mwazaro in Kwale County. From top left, (a). Dr. Mwaluma J. (KMFRI); (b). Dr. Ing. Cal-
vin Onyango (KIRDI); (c). Eng. Lucy M. (KIRDI, BoM member; (d). Dr. Hamisi Mwaguni (TUM); (e). Dr. Linus K’Osambo (KM-
FRI) and (f).  Dr. Alexander Morgenstern (Franhoufer ISE) (Source: Anne A.).
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INNOTECH. Thereafter, he invited each institu-
tional leader to introduce their respective team 
members and give their remarks. Dr. Alexander 
Morgenstern, the overall Project Coordinator, 
gave an overview of the SolCoolDry equipment 
assembly and installation process. Dr. Alexan-
der highlighted the technical components of 
the system, detailing the process that was in-
volved in designing the system, fabricating the 
different components, importing the equipment 
and assembly at the site. He mentioned that the 
system had been fabricated using the materials 
of the highest quality and optimized based on 
the Kenyan conditions to ensure efficiency in its 
functionality and guarantee its longevity. 

Representatives of the local SolCoolDry partner 
institutions and local administrations gave brief 
remarks in which they appreciated the pro-
ject implementers and urged the community 
members to take full ownership of the SolCoolDry 
system and ensure its success beyond the pro-
ject’s lifetime. Dr. Arthur Onyuka (KIRDI) and Dr. 
Hamisi Mwaguni (TUM) reiterated that their ins-
titutions are committed to capacity-building 
the community members on basic skills that will 
enable them to effectively operate and main-
tain the system. The DCC, Kwale County, Mr. 
Alexander Mativo finalized by urging the deve-
lopment partners to consider setting up similar 

projects in other areas within the country that 
have conducive environments and are impac-
ted by significant post-harvest losses.

Session 3 : Guided tour of the 
SolCoolDry system

The project team from Germany led by Dr. Alex 
ander Morgenstern gave a guided tour of the 
SolCoolDry system to the Chief Guest and oth-
er distinguished guests (Fig. 12). The experts de-
scribed the design and operation of the three 
main components of the system viz., the solar 
power harnessing and storage system, the tun-
nel dryers and the ice production and storage 
unit. Dr. K’Osambo then highlighted the Pub-
lic-Private Partnership (PPP) framework and how 
diverse partnerships had been leveraged to work 
towards the development of the research-based 
innovation and production of high quality, mar-
ket-ready, value-added products using the cli-
mate-smart system for reduction of post-har-
vest losses and improvement of livelihoods.

Session 4- Guided tour of other 
exhibits

After the detailed tour of the SolCoolDry system, 
the guests were guided through the exhibition 
area where tangible products obtained from the 
SolCoolDry system were displayed together with 
other related value-added products and exhibits 

Figure 12. Dr. Alexander Morgenstern (with microphone) gives distinguished guests and event attendees a guided tour of 
the SolCoolDry system at Mwazaro during the Technology Day (Source: Anne A.)

SPECIAL EDITION  Kenya Aquatica Journal - Volume 8, Issue No. 02

 | 31



Table 1. Exhibits displayed by different participants during the technology day held at Mwazaro in Kwale County

Thematic area Nature of exhibits Exhibitor

Post-harvest loss reduction in crops Dried mangoes 

KIRDI

Dried, shredded coconut

Dried, shredded sweet potatoes

Virgin coconut oil

Seaweed, amaranth and wheat bread

Seaweed and amaranth cookies

Seaweed and millet cookies 

Post-harvest loss reduction in fi-
sheries

Dried fish Mwazaro BMU 

Dried seaweed Kibuyuni seaweed farmers

Climate-smart innovations Improved Mama karanga box

KMFRI

Hybrid wind solar tunnel dryer model

Drying racks models

Dome dryer model

Light-weight, insulated cold-chain 
container

Value addition in fish and seaweed. Fish value added products (fish fillet, 
fish fingers and fish kebabs)

Seaweed value added products 
(shampoo, shower gel, lotion, soap)

Kibuyuni seaweed farmers

Biowaste treatment for sustainable 
fish feed production.

Black soldier fly farming.

KMFRI

Fish feed formulation Fish feed formulation

presented by different institutions and commu-
nity members (Table 1). Two community groups 
presented their exhibits in line with the event’s 
theme, “Fostering green innovations and use of 
renewable energy for food security, employment 
and Blue Economy empowerment of grassroot 
communities in Kenya”. Kibuyuni seaweed farm-
ers showcased a community-based seaweed 
value chain, from farming to value addition for 
production of diverse products including soap, 
lotion, shower gel and hair food from dried sea-
weed. Fish processors from Mwazaro exhibited 
fish and agricultural produce dried using the Sol-
CoolDry system at Mwazaro. The exhibits present-
ed by community members illustrated the direct 
role that research-based technologies and inno-
vations have played in contributing towards the 
sustainable exploitation of Blue resources to im-
prove community livelihoods and enhance food 
security. 

KIRDI and KMFRI exhibited a variety of cli-
mate-smart innovations designed to mitigate 
post-harvest losses in fisheries and agricultural 
value chains and ensure the production of qual-
ity products. KIRDI researchers displayed a wide 
variety of value-added products developed us-
ing the SolCoolDry system, including fish prod-
ucts and plant produce (including mangoes, 
sweet potatoes, pineapples, cassava and co-
conuts), value-added baked products such as 
cakes and cookies made from seaweed and oil 
extracted from fish and coconuts (Fig.13). These 
exhibits illustrated the system’s potential to en-
able the diversification of the fish and agricul-
tural product-range for food security and liveli-
hood improvement of coastal communities.

The KMFRI research team showcased a variety 
of relevant exhibits aligning with the theme (Fig. 
14). These included innovations such as an af-
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Figure 13. Scientists and technical staff from KIRDI exhibit a wide variety of value added products developed using the Sol-
CoolDry system to distinguished guests and attendees during the Technology Day at Mwazaro, Kwale County (Source: Anne. A)

fordable, lightweight, insulated cold-chain con-
tainer for storing ice used for fish preservation 
and the Mama Karanga box, an improved, food-
safe, fried fish display shelf designed for fried fish 
processors to reduce post-harvest losses in the 
fried fish value chain. The improved shelf also 
includes a solar-powered lamp, which replaces 
the kerosene lamp, which is conventionally used 

by the processors for lighting. It, therefore, also 
reduces the carbon footprint associated with 
burning kerosene. KMFRI also exhibited models 
of climate-smart post-harvest technologies 
(Fig. 14) used in the dried fish value chain includ-
ing drying racks for the sardines and seaweeds. 
A model of the hybrid windmill solar tunnel dryer 
which utilizes wind and solar energy to dry fish 
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and farm produce, generate ice and provide 
electricity for adjacent homesteads was also 
exhibited. The KMFRI mariculture team demon-
strated black soldier fly breeding to produce an 
alternative protein source for the formulation of 
affordable aqua feed and to manage biowaste.

These processing and preservation technologies 
displayed the capacity present within Kenya’s 
research and academic platforms to design cli-
mate-smart innovations for improved food se-
curity and socio-economic development.

Session 5 – Official launch

A brief session of speeches presented by repre-
sentatives of the project partners preceded the 
official launch of the SolCoolDry Research, Inno-
vation and Business Hub. Representing the KM-
FRI CEO, Dr. James Mwaluma (DOCS & BE, KMFRI) 
lauded the project partners for the collaboration 
and cooperation throughout the implementa-
tion of the project and urged the community to 
take advantage of the innovation to improve the 

Figure 14. Researchers and technical staff from KMFRI showcase a variety of exhibits on different post-harvest mitiga-
tion technologies developed by the Institute and value added seaweed products developed by communities in Kibuyuni 
with the technical support from KIRDI and KMFRI (Source: Phionalorna N.).
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Figure 15. Engineer Lucy Mutinda from KIRDI (left) and Mr. Alexander Mativo the DCC, Kwale County officially launch the 
SolCoolDry system with onlooking project partners and community members during the SolCoolDry Technology Day 
at Mwazaro (Source: Phionalorna N.).

preservation and processing of fish and agricul-
tural products. Dr. Mwaluma then invited Dr. Ing. 
Calvin Onyango, the DG, KIRDI, who commented 
on the benefit of integrating research and inno-
vation into the process of developing tangible 
solutions to address the many challenges that 
affect the artisanal fish and agricultural value 
chains. He invited Eng. Lucy Wanjiku Mutinda, the 
Chief Guest and a member of the KIRDI Board of 
Management, who emphasized on the need for 
the local community to empower the upcoming 
generation, particularly girls, through education 
to ensure sustainability of development projects 
such as the SolCoolDry system. She urged the 
community to empower their youth to develop 
solutions that will address future challenges. The 
representative of TUM, Dr. Hamisi Mwaguni read 
a speech prepared by the Vice Chancellor, TUM, 
Prof. Laila Abubakar. She reiterated the impor-
tance of education, particularly in Science, Tech-
nology, Engineering and Mathematics (STEM), in 
fostering commmunity development. She em-
phasized that the government was focused on 
providing affordable education for all Kenyans 

and therefore communities ought to take ad-
vantage of the available opportunities to ensure 
that their children are educated for guaranteed 
advancement of the society. Speaking on be-
half of the Governor, Kwale County, the Deputy 
County Commissioner (DCC), Mr. Alexander Ma-
tivo appreciated all the partner institutions that 
had participated in the implementation of the 
project for the benefit of the local community. 
Taking note of the different Beach Management 
Units (BMUs) that were represented at the event, 
the DCC called upon the community members 
to own the project and utilize it to draw maxi-
mum benefit. With much pomp and excitement 
from all in attendance, Eng. Lucy Wanjiku Mutin-
da, in collaboration with Mr. Mativo unveilled the 
plaque and conducted the ribbon-cutting cere-
mony, symbolizing that the project had officially 
been launched (Fig. 15). This marked the conclu-
sion of the event, at which point the guests left 
at their own pleasure after a brief vote of thanks 
from Dr. Peter Oduor-Odote and a closing prayer 
led by one of the community members. 
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5. MEDIA CONTRIBUTIONS AND STAKEHOLDER INTERVIEWS
By Immaculate Kinyua, Maureen Kinyua and Josephine Marigu

Media coverage

The information from the SolCoolDry Workshop 
reached a wide audience through coverage by lo-
cal media outlets which included Royal Media Ser-
vices, the Standard Media Group and Mediamax 
Network.  During a press conference held at KMFRI 
before the workshop, the key stakeholders empha-
sized on the benefits of the SolCoolDry project to 
the community, particularly in reducing post-har-
vest losses and promoting food security and live-

lihood improvement. In the electronic media, pro-
minent broadcasters: Citizen TV, Kenya Television 
Network (KTN) and Radio Maisha gave an over-
view of the SolCoolDry project launch, covering the 
comments of Dr. Linus K’Osambo, Dr. James Mwa-
luma, Dr. Ing. Calvin Onyango, Eng. Lucy Wanjiku 
Mutinda and Dr. Alexander Morgenstern. They all 
emphasized the project’s significance in reducing 
post-harvest losses and advancing the govern-
ment’s bottom-up development agenda which, 
aims to improve the livelihoods of communities at 
the grassroot levels through the sustainable ex-
ploitation of the Blue Economy  (Fig. 16).

Fig. 17. Coverage of the SolCoolDry Technology by Citizen TV and KTN showing interviewed representatives of project partners 
and community members giving their views on the expected impact of the project. From top left, clockwise, Ms. Salim Abdal-
lah  (Mwazaro BMU), Dr. Peter Oduor-Odote(KMFRI), Mr. Mshemanga Hamisi Riziki (Mwazaro BMU), Dr. James Mwaluma (KM-
FRI), Mr. Aloise Musyoka (K24)and Dr. Linus K’Osambo (KIRDI) (Source: https://www.youtube.com/watch?v=TFwmv28YN00).
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Fig. 16. Coverage of the SolCoolDry Technology by Citizen TV and KTN showing interviewed representatives of project part-
ners giving their views on the expected impact of the project. From top left, clockwise, Eng. Lucy W. Mutinda (KIRDI), Dr. Alex-
ander Morgenstern (Franhoufer ISE), Dr. Linus K’Osambo (KIRDI), Mr. Waihiga Mwaura (Citizen TV), Dr. Ing. Calvin Onyango 
(KIRDI) and Dr. James Mwaluma (KMFRI) (Source: https://twitter.com/citizentvkenya/status/1623037025342394378?t=Z_
gSUlh5R2Gs3gfP4Y5pdQ&s=08 and https://www.youtube.com/watch?v=Dv6dFQYz2SQ)
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The Technology Day at Mwazaro received co-
verage from Citizen TV and K24, featuring inter-
views with various stakeholders including pro-
ject partners and community members (Fig. 17). 
The partners primarily emphasized on the anti-
cipated impact of the SolCoolDry system on the 
Mwazaro community and surrounding areas. 
They further elaborated on the challenges in-
volved in post-harvest fish handling that neces-
sitated the implementation of the project. Com-
munity members expressed great gratitude for 
the system and expressed optimism that its use 
would greatly enhance their livelihoods by ad-
ding significant value to their fish and agricultu-
ral value chains.

Comprehensive newspaper articles (Figure 18; An-
nex VI) were published by The Standard and The 
Star, providing detailed information on the back-
ground, implementation and potential impact of 
the SolCoolDry project on food security and eco-
nomic empowerment of coastal communities. 

Stakeholder interviews

1. Fishermen representative

Mr. Mshemanga Hamisi Riziki (Fig. 19), a fisher-
man who also doubles as the Project Coordi-
nator at the Mwazaro BMU expressed appre-
ciation for the installation of the one-of-a-kind 
SolCoolDry system at Mwazaro by the partners 
from Germany and Kenya. 

Tuna imani kuwa tumepata bahati kubwa, 

bahati adimu ambayo haijapata watu wen-

gine Pwani na Kenya. Tumepata mtambo huu 

wa kwanza wa aina yake Kenya. We feel so 

much priviledged. Huu mradi umetuodolea dharu-

bu za kula samaki ambao wameoza.

Translation: The Mwazaro community feels so pri-

vileged to host the SolCoolDry system, which is the 

first innovation of its kind at the Coast and in Kenya. 

Thanks to the SolCoolDry system, we no longer 

consume low quality, rotten fish. - Mr. Mshemanga

’’

Figure 19. Mr. Mshemanga, the Mwazaro BMU Project Co-
ordinator expounds on the many benefits that the com-
munity has gained from the installation of the SolCoolDry 
system at Mwazaro (Source: Phionalorna N.).

Figure 18. Excerpt of The Star newspaper article on the SolCoolDry project, its background and impact 
on community members (Source: https://www.the-star.co.ke/counties/coast/2023-02-09-solcool-dry-
project-changing-lives-of-kwale-fisherfolks/).
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He explained that in comparison to traditional 
outdoor fish drying, which takes up to 7 days, 
using the SolcoolDry system now takes only 18 
hours and the end product is of high quality due 
to the significantly reduced contaminants such 
as flies and maggots, characteristic of conven-
tional open-air sun drying. Speaking of the ver-
satility of the system, he gave examples of drying 
other non-fish products such as fruits, sweet po-
tatoes and coconuts (for extraction of pure co-
conut oil) as other value-added products that 
have been produced using the system. 

Further, he said that the fishermen who use tra-
ditional fishing methods without ice, spending up 
to 6 or 7 hours at sea, always end up with spoiled 
fish. However with the SolCoolDry system now, the 
fishermen who purchase and use the ice during 
their fishing trips have fresh fish of higher quality 
at landing time. He also mentioned that the sys-
tem has contributed significantly towards the re-
duction of quality losses in fresh fish since fish tra-
ders from neighbouring towns such as Kibuyuni 
and Shimoni travel all the way to buy ice at the site 
at KES 10 per kg for the preservation of fish while on 
transit and at the market.

Mr. Hamisi emphasized that the all-inclusive no-
vel fish drying and cooling system has improved 
the quality of fish along the entire value chain, 
from harvesting to the final consumer, by redu-
cing spoilage and ensuring high quality products. 
He concluded by mentioning that the project was 
geared towards improving community livelihoods 
and that the funds received from the sale of ice 
and drying of fish were being channelled back to 
the maintenance of the system to ensure its sus-
tainability beyond the lifetime of the project.

2. Fish processors’ representative

Ms. Salim Abdallah (Fig. 20),  a member and 
treasurer to the Mwazaro BMU, expressed the 
community’s appreciation for the SolCoolDry 
system and highlighted its potential benefits for 
the community. She engages in seaweed far-
ming and occasionally sells fried fish. She stated 
that the system would bring significant value to 
the community by providing ice to fish proces-
sors, enabling them to preserve their purchased 
fish until more fish could be obtained. This is be-
cause fishermen use traditional fishing methods 

(dugout canoe) that result in delays during fi-
shing. The SolCoolDry system would ensure that 
the quality of the fish is maintained, and prevent 
fish spoilage before processing, which would re-
duce the losses incurred by the fish processors. 

Additionally, Ms. Abdallah mentioned the po-
tential benefits of the system’s drying capabili-
ties, particularly during periods of high fish yields, 
when the fresh fish market is often oversaturated 
and prices are low. Therefore, by enabling the 
drying of fish, the system would increase its shelf 
life, enabling traders to sell it later when demand 
is higher in the market. She explained that the 
local market currently offers lower prices for the 
dried fish. However, prices at distant markets are 
significantly higher. For instance, while the local 
market offers a price of KES 120 per half a kilo-
gram of dried fish, other distant markets such as  
Kikoneni can offer up to KES 200 to 300 per half a 
kilogram. Ms. Abdallah also mentioned that dried 
fish would also be much easier to transport to 
distant markets without encountering the high 

Huu mradi wa SolCoolDry utatusaidia sana 

kwa upande wetu kama wanajamii kwa jumla 

kupata barafu ya kuhifadhi samaki na mvuke 

wa kukausha samaki na kuwauza soko za nje ili 

tupate hela, tujisaidie kuwaelimisha watoto wetu.

Translation The SolCoolDry system will provide us 

with ice to preserve fresh fish and also enable us to 

dry fish especially when the harvest is in plenty. The 

sale of dry fish will improve our livelihoods and help 

us educate our children. - Ms. Saumu Abdalla

’’

Figure 20. Ms. Saumu Abdalla gives her input on the benefit 
of the SolCoolDry system to the fish processors in Mwazaro 
(Source: Phionalorna N).
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losses associated with fresh fish. She concluded 
that the community will benefit from increased 
income by utilizing the SolCoolDry system to dry 
more fish, which can be transported to distant 
markets for higher prices. This additional inco-
me can then be directed towards improving the 
community’s livelihood, such as investing in edu-
cation for their children.

3. SolCoolDry Kenyan Coordinator and PI, Dr. 
Linus K’Osambo (KIRDI)

Dr. Linus K’Osambo (Fig. 21), a Senior Research 
Scientist from KIRDI mentioned that the aim of 
the SolCoolDry system is to help in cutting down 
post-harvest losses to take care of the fish defi-
cit of over 300 tonnes in Kenya. He explained that 
the system has two 24-metre-long drying beds, 
each with 24 trays. Each tray can carry 5-10 kgs 
of fish, depending on the type of fish being dried, 
thus each dryer has the capacity to dry a maxi-
mum of 240 kgs of fish at a go. Thus, 480 kgs of 
fish can be dried in a day using the system. Ad-
ditionally, he stated that the SolCoolDry system 

is beneficial to the fishermen since the ice pro-
duced is sold to them for the preservation of fish 
harvested nearshore and in the deep sea. When 
there is a surplus of fish exceeding the market’s 
demand, the excess fish is preserved by drying. 
The fish is washed, split, gutted, washed and 
rinsed again and spread out in the dryer to dry. 
The solar-powered system can thus extend the 
shelf-life of fish to more than a year, which gua-
rantees zero food losses during harvest, transit 
and storage.

Dr. K’Osambo explained that the SolCoolDry sys-
tem can also be used to preserve other food pro-
ducts, other than fish, either through drying or by 
chilling using the ice produced. He explained that 
in terms of business, the system can either be 
used to dry fish or other food products for the lo-
cal communities at a small fee or the team ma-
naging the system can buy fish or food products 
and then dry, package and sell them to the bigger 
markets which are located in dry areas or inland. 
He added that the project’s long-term goal is to 
install the SolCoolDry systems in off-grid areas 
that lack electricity and build systems for all the 48 
coastal BMUs from Lamu to Vanga. This will ensure 
the production of high-quality fish that meets the 
recommended quality standards. He also men-
tioned that there were plans to install a water pro-
cessing and purification plant at the SolCoolDry 
site in order to utilize the available space and 
provide clean water for fish processing. Further, 
he stated that the project would also focus on ca-
pacity building the community on fish handling in 
order to enable the sale of fish from Kenya in high-
end markets. Dr. K’Osambo concluded by saying 
that the  SolCoolDry system has offered a source 
of direct employment to around 50 youths.

4. SolCoolDry PI, Dr. James Mwaluma, (KMFRI )

Dr. James Mwaluma (Fig. 22), the Director of 
Ocean and Coastal Systems, & Blue Economy in 
KMFRI  indicated that the SolCoolDry project was 
launched at the ideal time since the Government 
of Kenya is keen on advancing the sustainable 
exploitation of the Blue Economy. He explained 
that various institutions are collaborating to pro-
vide data or suggest interventions for sustainably 
utilizing the underexploited Blue resources wit-
hin Kenya’s 142,400 km2 Exclusive Economic Zone 
(EEZ) and the coastline whose length is 640 km. 
Dr. Mwaluma reported that research shows that 
the nearshore fishery has been overfished and 

The SolCoolDry system has the capacity of 
drying approximately half a tonne of fish dai-
ly. We are targeting mainly the inland markets 
where the demand for dried fish is high. The 

system will provide direct employment for a mini-
mum of 50 individuals and improve the livelihoods 
of many more through the reduction of post-har-
vest losses. - Dr. Linus K’Osambo

’’

Figure 21. Dr. Linus K’Osambo, the project PI and Senior 
Research Scientist at KIRDI explains the challenges in the 
fish value chain associated with post-harvest losses and 
the aim of the SolCoolDry project in mitigating against the 
losses to ensure food security and improved livelihoods 
(Source: Phionalorna N.).
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Figure 22. Dr. James Mwaluma, the Director, Ocean and 
Coastal and Blue Economy at” after Systems, KMFRI and 
SolCoolDry PI emphasizes an important point on the rel-
evance of research in the development of innovations to-
wards the mitigation of fish losses for improved livelihoods 
and enhanced food security (Source: Phionalorna N.).

The SolCoolDry system could not have come 
at a better time, given that the Government 
is now focusing on the exploitation of the Blue 
Economy, which is poised to increase catch-
es from the deep sea. KMFRI is also devel-

oping a marine hatchery, which will increase the 
productivity of local fish farmers. The system will 
therefore support the preservation of both wild-
caught and farmed fish for enhanced food secu-
rity and improved livelihoods. The project should 
be upscaled to other counties such as Tana River 
where the post-harvest losses are extremely high. 
As KMFRI, we are proud to be associated with the 
climate-smart SolCoolDry project. - Dr. James 
Mwaluma

’’

thus efforts are underway to find ways of exploi-
ting deep-sea fisheries and boosting aquaculture 
production. He stated that KMFRI is constructing a 
marine hatchery at Shimoni and once it is com-
pleted, it will produce fish seeds that will help the 
48 BMUs located along the Kenya coast to sus-
tainably engage in aquaculture. He reported that 
some farmers are culturing prawns in the ponds 
and the seeds will also enable them to enhance 
prawn production. The SolCoolDry system will the-
refore come in handy when drying the additional 
fish produced from fish farming and deep sea fi-
shing. The system will help with the prevention of 
fish post-harvest losses by drying the harvested 
fish and preserving them with ice produced by the 
system. He reiterated that the solar-powered sys-
tem would help preserve fish for more than a year 

and eliminate food losses during the harvest. The 
products from the system will have a longer shelf-
life hence local communities will be able to supply 
their products to far-off markets. 

Dr. Mwaluma highlighted counties like Tana Ri-
ver, which experience a significant scale of prawn 
spoilage of about 50-70%, especially during the 
high yield seasons. This is mainly due to the lack 
of preservation equipment that can enable the 
transportation of fresh products to distant mar-
kets. He also explained that in April, a lot of sar-
dines are landed in Gazi and Vanga areas in 
Kwale County, thus the system can be used to dry 
them and hence preserve them for consumption 
during the low-yield seasons. He mentioned that 
an additional advantage of the project is that it 
is an off-grid system, meaning that it can ope-
rate in areas without electricity. He highlighted 
that beside preserving fish, the solar panels can 
be used to generate energy for pumping water for 
use in agriculture and for lighting in adjacent ho-
mesteads. Additionally, the system will help in the 
drying of seaweed farmed by communities in the 
South Coast of Kenya. Dr. Mwaluma concluded 
that the project will significantly contribute towar-
ds enhancing food security and the socio-econo-
mic development of coastal communities.

5. SolCoolDry PI, Dr. Huxley Makonde, (TUM )

Dr. Huxley Makonde (Fig. 23), a Senior Lecturer 
and Dean School of Health and Applied Sciences 
at TUM explained that TUM is responsible for the 
quality control component of the SolCoolDry pro-
ject. The role of the team from the University was 
to ensure that the SolCoolDry production system 
meets the requisite health and safety standards 
for the consistent production of quality food that 
is safe for human consumption. This was done 
by identifying potential food safety hazards and 
implementing mitigation measures to address 
these hazards throughout the SolCoolDry pro-
cessing system. He acknowledged the impor-
tance of academic institutions in training future 
experts who can further develop and scale-up 
systems such as SolCoolDry. He concluded by 
urging the Kwale County Government to adopt 
similar innovative technologies to address high 
post-harvest losses, improve food security, and 
enhance community livelihoods.
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6. SolCoolDry Co-PI, Dr. Peter Oduor-Odote, 
(KMFRI )

Dr Peter Oduor-Odote, a Principal Research Scien-
tist at  KMFRI, stated that the main objective of the 
SolCoolDry project is to improve the preservation 
of fish. He stressed that fish preservation is im-
portant because the spoilage process starts im-
mediately after the fish is caught and hauled out 
of the water at the fishing grounds. He stated the 
different ways of preserving fish, including cooling, 
smoking, frying and sun drying. In the SolCoolDry 
system, drying and cooling through flake ice pro-
duction is made possible.

He then gave a background about fish drying at 
the coast, ranging from sardines to bigger fish. 
Dr. Odote stated that in Vanga, sardines are tra-
ditionally dried on the sand and the challenge 
of this method is in the eating quality, where you 
find sand particles when eating the dried fish. 
He highlighted that the “ng’onda” (bigger fish 
that are dried when split open) are sometimes 

dried on rooftops, stones and some rudimentary 
racks. He explained that the challenge with such 
traditional drying methods is that it takes a lon-
ger time for the fish to dry because the ambient 
drying temperatures are low. Fish requires around 
50°C to dry. He highlighted the various benefits of 
drying fish at 50°C including reduced drying time 
and elimination of insect infestation during drying.

Dr. Odote then explained how the drying system 
would ensure all-season drying for the produc-
tion of high-quality products, which would pe-
netrate high-end markets for the benefit of the 
community members. He said that since the 
drying will be on raised racks, the dried pro-
ducts from the system would be free of sand 
and other contaminants that are common in 
fish dried conventionally on the ground in open 
spaces. The system would also ensure that the 

Fish preservation is imperative because fish 
spoilage begins immediately after harvest. We 
must embrace sustainable, affordable tech-
nologies that rely on renewable, green energy 

to ensure efficient preservation of fish along the 
entire value chain for reduced losses and produc-
tion of high quality products to reduce poverty 
among coastal communities. If you want good re-
sults, you must invest in sustainable technologies. 
- Dr. Oduor-Odote

’’

Figure 24. Dr. Oduor-Odote, a Principal Research Scien-
tist at KMFRI explains a key point on the dynamics of fish 
drying using the SolCoolDry system vis-a-vis conventional 
drying methods (Source: Phionalorna N.).

The intention of this project is to reduce 
post-harvest losses which occur whether it is dry 
or wet. This system ensures all-season drying by 
using UV-treated polythene to concentrate so-

lar insolation and a water system for drying when 
the weather is damp.- Dr. Oduor-Odote

’’

Figure 23. Dr. Huxley Makonde, a lecturer at TUM explains 
the role of academia in supporting the research and de-
velopment of innovative technologies. He calls upon 
County governments to adopt innovative projects such as 
the SolCoolDry hub (Source: Phionalorna N.).

The SolCoolDry hub is a model that will be 

used to create awareness and  demonstrate 

the utilization of climate-smart technologies 

to mitigate against post-harvest losses. We 

call upon County Governments to adopt such pro-

jects to ensure its sustainability and scaling up to 

other coastal regions. -Dr. Huxley Makonde

’’
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drying process occurs faster due to sustained 
high temperatures within the drying racks in 
comparison to ambient drying conditions. These 
drying conditions would further guarantee the 
production of dried products with extended shelf 
lives due to the reduction of moisture levels to 
the recommended levels beyond which spoilage 
agents such as microbes would not grow. 

He gave an insight on how the thickness of the 
fish determines the drying period. He said that 
the recommended thickness is half an inch or 
one inch. He then explained that if the fish is a 
half inch thick, two days of drying at 50°C are 
enough to complete the drying process and to 
reduce the moisture content to  15 - 20%.  He 
stated that if the dried fish is of higher quality, 
they will be sold in the supermarkets. He also 
mentioned that since the HACCP system is also 
being introduced at the SolCoolDry site, the fish 
would even penetrate the more lucrative ex-
port markets. These markets with higher income 
prices will have a trickle-down effect back to the 
fishermen for improved livelihoods. 

Dr. Odote explained that most landing sites lack 
operational ice production infrastructure due to 
the high costs associated with meeting the power 
requirements for running such systems. The Sol-
CoolDry system would therefore provide a reliable 
source of flake ice, which would be run on green 
energy, ensuring the sustainability of the system. He 
finalized by remarking that due to the high demand 
for ice and drying systems along the Kenya coast, 
there would be need to scale up the project and/ 
or replicate the system at other sites to address the 
challenge of high post-harvest losses and improve 
the livelihoods of coastal communities.

7. KIRDI Board of Management representative, 
Eng. Lucy Wanjiku Mutinda

Eng. Lucy Wanjiku Mutinda (Fig. 25), a Board 
member of KIRDI, who was present at both 
Workshop at KMFRI and Technology Day at Mwa-
zaro expressed elation at the launch of the Sol-
CoolDry system. She explained that the system is 
aimed at reducing post-harvest fish losses, which 
occur due to inadequate preservation infrastruc-
ture along artisanal fish value chains. She pointed 
out that during bumper harvest, fishermen en-
counter a significantly high proportion of losses. 
Additionally, delays during artisanal fishing and the 
lack of ice for the preservation of fish immediately 

after harvest result in the spoilage of fish harvested 
early in the fishing trip, making it unfit for the mar-
ket. She mentioned that when fishermen use the 
ice flakes provided through the SolCoolDry system 
to preserve the fish directly in the cooler boxes while 
fishing, the post-harvest losses will be reduced.

Eng. Mutinda explained that KIRDI implemented 
the multi-stakeholder project as part of its man-
date to innovate, design and develop techno-
logies that can be disseminated to industries 
and communities towards tangible impacts. 
She acknowledged the local and international 
partners that had collaborated to implement 
the project, noting that the partnership would in-
crease the project’s impact by providing a pilot 
training site for learners to build capacity in the 
maintenance, design and development of such 
systems to ensure sustainability and scalability 
of such projects. She reiterated the importance 
of having collaborations with capable partners 
like KMFRI, Fraunhofer ISE, Innotech and TUM in the 
project. Eng. Mutinda summed up her remarks by 
noting that the project would enhance food se-
curity, create employment opportunities for the 
youth and improve livelihoods while contributing 
towards the realization of the sustainable deve-
lopment goals through promoting the utilization 
of green energy and building a circular economy.

Figure 25. Engineer Lucy Mutinda, a member of the KIR-
DI BoM explains the role of strategic multi-stakeholder 
collaborations in implementing innovations geared to-
wards addressing challenges affecting local communities 
(Source: Phionalorna N.).

The importance of multi-stakeholder collabo-
rations is that the SolCoolDry project will realize 
greater impact; not only increasing the income 
of fisherfolk but also as a training site for up-

coming technicians to learn how to maintain and 
scale up such innovations. - Eng. Lucy Mutinda

’’
Kenya Aquatica Journal - Volume 8, Issue No. 02  SPECIAL EDITION

42|



6. ACKNOWLEDGEMENTS

We are grateful for the funding received from the Federal Ministry of Food and Agriculture (BMEL), 
Germany to undertake the research on the “Development of Milkfish (Chanos chanos) and Kima-
rawali (Stolephorus delecatulus) Solar Drying-Cooling Technology, Value Addition and Quality As-
surance” and develop the SolCoolDry system. The hard work of the project team members that 
developed and implemented the proposal including scientists from KMFRI, KIRDI, TUM, Fraunhofer 
ISE and INNOTECH is highly appreciated. A special vote of thanks goes to our Chief Guest, Eng. Lucy 
Wanjiku Mutinda. 

The organisers would also wish to give special thanks to the chairs, rapporteurs and speakers of 
the workshop sessions. All the participants drawn from different stakeholders (including county 
government officials, community members, researchers, NGOs, media and people from the indus-
try) who showed interest and participated actively in the different sessions made the Workshop 
and Technology Day a resounding success. The effort of the organizing and drafting committee 
members, who tirelessly planned the conference and drafted the proceedings is highly treasured. 
Finally, the dedication of the secretariat, accounts department and the logistics team who did the 
behind-the-scenes organization is sincerely appreciated.

SPECIAL EDITION  Kenya Aquatica Journal - Volume 8, Issue No. 02

 | 43



Poster Authors

The improved Mama Karanga fried fish display box:  Climate-smart 
innovation improves small-scale fisheries trade

Dr. Peter Oduor-Odote, Josephine Marigu, Raymond 
Ruwa, Winnie Jefwa, Rael Achieng’ and Maurice 
Omega

Hybrid windmill solar tunnel dryer with integrate ice production 
unit 

Dr. Peter Oduor-Odote, Josephine Marigu, Raymond 
Ruwa, Rael Achieng’ and Maurice Omega

Commercialization potential & energetics of hybrid windmill solar 
tunnel dryer

Dr. Peter Oduor-Odote, Raymond Ruwa and Grace 
Gacanja

Hybrid windmill solar tunnel dryer with integrate ice production 
unit 

Dr. Peter Oduor-Odote, Josephine Marigu, Raymond 
Ruwa, Rael Achieng’ and Maurice Omega

Biowaste treatment using BSFL (Hermertia illucence) to produce 
fish, poultry, pig feed and organic fertilizer

Gladys Mwaka, Peter Thuo and Mary Opiyo

“Go blue, Grow blue”: Building a vibrant mariculture sector Drs. Morine Mukami, Anthony Nzioka, Dr. James 
Mwaluma, Dr. David Mirera, Dr. Esther Wairimu, Miriam 
Wainaina, Alex Kimathi, Hirizano Mdzomba and Glad-
ys Mwaka

Industrial Entrepreneurship support by EICT-RC Engineering work-
shop equipped with modern computer numerically controlled 
(C.N.C) machines for the production of high precision and stan-
dardized products 

Justus Kithuka, Stephen Midega and Linus K’Osambo 
M.D.O

Development of milkfish (Chanos chanos) and Kimarawali (Stelo-
phorus delecatulus) Solar Drying-Cooling Technology, value addi-
tion and quality assurance

Huxley Makonde (PhD), Kassim Ziro and Edith Muwa-
wa (PhD)

A pilot project to introduce renewable energy and reduce environ-
mental pollution by using a solar collector in Kenya

John Maitha, Kjel Van Schijndel, Salsabila Abdulhalim, 
Leon Vandenberghe and Khawla Khalid

Design and implementation of a hybrid biogas plant to reduce en-
vironmental pollution and food waste

John Maitha, Daan Vanhoudt, Salsabila Abdulhalim, 
Toblas Corthouts and Khawla Khalid

Climate smart dehydration and value addition technologies for in-
digenous fruits and vegetables in Kenya

George Wanjala, Shadrack Makori, Linus K’ Osambo 
M.D.O, and Stella Wanjiku

Climate smart agriculture as a novel approach in the valorization 
of fruits and vegetable wastes as sustainable Eco materials for 
high value added products

Shadrack Isaboke Makori, George Wafula Wanjala 
and Linus K’ Osambo M.D.O

Development of milkfish (Chanos chanos) and Kimarawali (Stelo-
phorus delecatulus) Solar Drying-Cooling Technology, value addi-
tion and quality assurance

Linus      K’ Osambo, Jackis Auka, Sarah Kwach, Win-
ston Asugo, Stephen Midega, James Mwaluma, Peter 
Odote, Morine Mukami, Huxley Makonde, Albert Esper, 
Norbert Pfanner and Alexander Morgenstern

Aquaculture of seaweeds and fish: Opportunity for Blue economic 
empowerment and covid-19 resilience of fisher women in Kenya 
(Blue empowerment project)

Linus K’ Osambo, M.D.O, Justine Anyango Ochieng, 
Stella Wanjiku, Eva Komba, Fatuma Usi, Tei Usi, Mo-
rine Mukami, Caroline Wanjiru, Josephine Obondo, El-
sie Wanjiku, Victor Opondo, Catherine Kilelu and Joel 
Onyango

Refractance window drying technology for production of high 
quality bio products: Integration in the SolCoolDry system

Dr. George Wanjala, Prof. John Muyonga, Prof. Arnold 
Onyango, Eng. Joseph Kamau, Mr. Nicholas Ngetich, 
Linus K’ Osambo M.D.O, Dr. Shadrack Makori and Ms. 
Stella Ndungu

The evolution of drying technologies along the Kenyan Coast Dr. Peter Oduor-Odote, Josephine Marigu, Raymond 
Ruwa, Winnie Jefwa and Rael Achieng’ 

7. CONFERENCE RESOURCES

Annex I. Posters

Pages 44 - 191Kenya Aquatica Journal - Volume 8, Issue No. 02  

44|



CLIMATE-SMART INNOVATION IMPROVES SMALL-SCALE FISHERIES TRADE
Reduction of quality and quantity losses of the product by minimizing contamination 
Carbon footprint reduced due to elimination of burning kerosene burning for lighting
Attracts more customers due to sanitary food handling; Customizable to suit user needs 
100% smoke elimination has led to reduction of respiratory illnesses among the traders
Less operational costs: Lamp is solar powered hence replaces kerosene/battery purchases
Future applications: Other small-scale food vendors e.g pastry vendors need the display box             

Koroboi smoke : Pollutant; Cause diseases; Contaminant

Mama Karanga’s using the Innovation Delivering the Innovation to the County for Distribution 

O  C                        
C  D  C

T  
A

% ( =36)

THE IMPROVED MAMA KARANGA 
FRIED FISH DISPLAY BOX

Fried Fish Mongers (Mama Karanga’s)

Dr. Peter Oduor-Odote, Josephine Marigu, Raymond Ruwa, Winnie Jefwa, Rael Achieng’ and Maurice Omega 
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HOW DOES THE CLIMATE-SMART INNOVATION IMPROVE AGRICULTURE AND TRADE?
Uninterrupted 24/7 production: All weather drying
Higher quality, higher value products for high end markets e.g. supermarkets
Ice production for upstream maintenance of high quality ish during harvesting
Purely operated through clean renewable energy hence affordable and pollution-free
Electricity supply to power home appliances and support small scale community shops 
Future applications: Production of ice lakes: Better than ice cubes for preservation of ish 

                                                  Drying high value micro algae eg spirulina (Ksh.20,000/kg dry prdct)

Ice Production Unit

The Hybrid Windmill Solar Tunnel Dryer (with Ice-production Unit) in Kipini

Drying Vegetables & Fruits 

24/7 Operation: Drying Fish at Night 

Powering Homesteads in the Viscinity

HYBRID WINDMILL SOLAR TUNNEL DRYER WITH  AN     
INTERGRATED ICE PRODUCTION UNIT

Dr. Peter Oduor-Odote, Josephine Marigu, Raymond Ruwa, Winnie Jefwa, Rael Achieng’ and Maurice Omega 
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Biowaste treatment using BSFL(Hermertia illucence) 
to produce fish, poutry and pig feed 

and organic fertiliser. 

te treatmete treatmeB BSFFL(F tia illucenceHermertiti ) e
o produceo produce y and pig fey and pig fe

d organic ferandd rtiliser r. rr

  

1. Quickly and efficiently converts organic waste into high quality
  protein food for fish , pigs and paultry as well asorganic
    fertilizer.

2. Reduces greenhouse gases emmision from landfills.

3.Does not transmit diseases.

Organic frass Bsfl 

Livestock feed

For more information contact:  Director KMFRI, holegladys@gmail.com or 
petethuo520@gmail.com

Comparing growth performance of Nile tilapia fed on BSFL and fish meal  

Kongowea Market 

BSFL structure 

Live BSFL  

BSFL eggs 
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1. The growth rate in BSFL fed tilapia was 

  reduces the ammount of protein cost 
  by 1/2 (from 133,200 to 66600).

3. BSFL feed shows higher palatability.

s

Thuo, P., Holeh G.M.*, Kimanga, F.
Kenya Marine and Fisheries Research Institute, P.O Box 81651-80100, Mombasa, Kenya 
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Title First Name Last Name Gender Age Affiliation Designation Contact
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Mr. Gilbert Atuga M >35yrs KMFRI Research Sci-
entist

atuga2004@yahoo.com

Mr. Philip Ndugu M >35yrs KMFRI Research Sci-
entist

limitlessa16@gmail.com

Mr. Alexander Fulanda M >35yrs KMFRI Lab Tech alexanderfulanda@
gmail.com

Mr. John Macharia M <35yrs KMFRI Attaché machariaj401@gmail.com

Mr. Josephat Koros M <35yrs KMFRI Attaché kipkemoijosphat357@
gmail.com
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Mr. Mwendwa Mbaluka M >35yrs KMFRI Lab Tech Mwendwambaluka43@
gmail.com

Mr. James Waithaka M <35yrs KMFRI Intern waithakajames404@
gmail.com

Ntalaki Francis M <35yrs RMS Journalist (+254)724546421

Mr. John Nyaberi M >35yrs KMFRI Maritime nyaberijohn1@gmail.com

Mr. Oliver Ochola M >35yrs KMFRI Lab Tech Oochola@gmail.com

Morine Mukami F >35yrs KMFRI Research Sci-
entist

Mr. Bwana Joackim M >35yrs KMFRI Lab Tech bjoackim@gmail.com

Pendo Kazungu F <35yrs KMFRI Research Sci-
entist

(+254)799215360

Mr. Bonface Kioko M >35yrs Standard Journalist bonnykioko86@gmail.
com

Jackline Oleando F >35yrs KMFRI Lab Tech (+254)718308410

Mr. Robert Mensa M <35yrs Standard Journalist dirkenya@gmail.com

Mr. Patrick Kanga M <35yrs RMS Press (+254)725500741

Mr. Mtalaki Francis M <35yrs RMS Journalist fmkonu@gmail.com

Mr. Peter Thuo M <35yrs KI Intern petethuo520@gmail.com

Ms. Phionalorna Nzikwa F <35yrs KMFRI CC & PRO phionalornanzikwa@
gmail.com

Ms. Pendo Kazungu F <35yrs KMFRI Research Sci-
entist

pendokazungu54@gmail.
com

Ms. Issabella Santa F <35yrs KMFRI Research Sci-
entist

suntahbella7@gmail.com

Ms. Jackline Oleando F >35yrs KMFRI Lab Tech jacklineollando@yahoo.com

Ms. Priscillah Githui F >35yrs KMFRI Marketing priscillagithui@gmail.
com

Ms. Caroline Nkirote F <35yrs KMFRI Attaché carolinenkirotedavid@
gmail.com

Ms. Sharon Cheruto F <35yrs KMFRI Attaché cheruto957@gmail.com

Ms. Eunice Mugo F >35yrs KMFRI Intern eunicekarugi25@gmail.
com

Ms. Sarah Ater F >35yrs Billfish WIO Project Manager atersy@gmail.com

Ms. Morine Mukami F >35yrs KMFRI Research Sci-
entist

morinemukamik@gmail.
com

Salsabila Said F <35yrs TUM Research Sci-
entist

salsabilaabdulhalim@
gmail.com

Ms. Josephine Marigu F <35yrs KMFRI Research Sci-
entist

marigujosephine@gmail.
com

Dorothy Mwende F <35yrs KMFRI Attaché dorothymwande292@
gmail.com

Ms. Winie Jefwa F >35yrs KMFRI Lab Tech winjefwa11@gmail.com

Rose Mali F <35yrs KMFRI Attaché

Ms. Maureen Kinyua F <35yrs KMFRI Intern maureenkinyua217@
gmail.com

Sarah Anyango F <35yrs KMFRI Intern (+254)791069744

Ms. Immaculate Kinyua F <35yrs KMFRI Intern immaculatemuthoni27@
gmail.com

Brenda Shimeli F <35yrs KMFRI Ass PRO (+254)712808927

Ms. Christine Migwi F >35yrs KMFRI Technologist tinamigwi@gmail.com

Ms. Charity Mukabane F <35yrs KMFRI Attaché (+254)742197555

Ms. Hellen Ngoa F >35yrs KMFRI Lab Tech moyonih@gmail.com

Kenya Aquatica Journal - Volume 8, Issue No. 02  SPECIAL EDITION

178|



Title First Name Last Name Gender Age Affiliation Designation Contact

Ms. Faith Kimanga F >35yrs KMFRI Research Sci-
entist

faithkimanga7@gmail.
com

Ms. Salsabila Said F <35yrs TUM Research Sci-
entist

salsabilaabdulhalim@
gmail.com

Chelsey Achieng F <35yrs KMFRI Attaché (+254)746166762

Ms. Josephine Kerubo F <35yrs KMFRI Intern kerubojosephine07@
gmail.com

Damaris Mutia F <35yrs KMFRI Research Sci-
entist

(+254)715427143

Ms. Dorothy Mwende F <35yrs KMFRI Attaché dorothymwande292@
gmail.com

Ms. Sandra Wanjiku F <35yrs KMFRI Attaché sandranaser@gmail.com

Ms. Rose Mali F <35yrs KMFRI Attaché

Ms. Margaret Kamau F <35yrs KMFRI Intern margaretkendykamau@
gmail.com

Ms. Sarah Anyango F <35yrs KMFRI Intern (+254)791069744

Ms. Mary Mkonu F >35yrs KMFRI Lab Tech mkonumary@gmail.com

Ms. Brenda Shimuli F <35yrs KMFRI Ass PRO shimulibrenda@gmail.
com

Ms. Meggy Kinyingo F >35yrs KMFRI PR meggykinyingo@yahoo.
com

Ms. Gladys Mwaka F <35yrs KMFRI Research Sci-
entist

holegladys@gmail.com

Ms. Divina Wanjigu F <35yrs KMFRI Attaché divinawanjigu@gmail.
com

Ms. Patricia Angeline F <35yrs KMFRI Attaché trishaangel201@gmail.
com

Ms. Mercy Kemboi F <35yrs KMFRI Intern mercykemboi4455@
gmail.com

Ms. Chelsey Achieng F <35yrs KMFRI Attaché (+254)746166762

Ms. Barbra Muhonja F <35yrs KMFRI Attaché muhonjababra2020@
gmail.com

Ms. Damaris Mutia F <35yrs KMFRI Research Sci-
entist

mutiadamaris@gmail.
com

Ms. Joan Khalifa F >35yrs KIRDI Research Sci-
entist

jckhalifa85@gmail.com

SPECIAL EDITION  Kenya Aquatica Journal - Volume 8, Issue No. 02

 | 179



Annex V. SolCoolDry Brochure
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Annex VII. Organizing committee

1. Dr. Alexander Morgenstern, Franhoufer ISE
2. Dr. James Mwaluma, KMFRI
3. Dr. Linus K‘Osambo, KIRDI
4. Dr. Peter M. Oduor-Odote, KMFRI
5. Dr. Huxley Makonde, TUM
6. Ms. Morine Mukami, KMFRI
7. Ms. Sarah Kwach, KIRDI

8. Ms. Josephine Marigu, KMFRI
9. Eng. Stephen Midega, KIRDI
10. Dr. George Wanjala, KIRDI
11. Eng. Jackis Auka, KIRDI
12. Mr. Winstone Nyaguti, KIRDI
13. Ms. Stella Wanjiku, KIRDI
14. Dr. Shadrack Makori, KIRDI
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