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Abstract

The market survey analysis aimed to collect information on the demand, supply, pricing trends, and consumer preferences for fish among the communities living in the area and its environs. This information would support the Mgombezi community’s initiative to implement fish farming using aquaponics technology, to address malnutrition, kwashakor and food insecurity and at the same time empowering community members through experiential learning to discover and solve their own problems. An observational and survey method of study was employed. Primary and secondary data collection strategies were used. It involved planning for the survey where use of face-to-face interviews, questionnaires, phone calls and observations at markets were adopted. Questionnaires were used to collect information. The questions that sought to know fish types that had high turnover; fish types in high demand; price trends in each market and season; and sources of fish sold. Other data collected included the type of market, open or enclosed in a building or space; source of fish in terms of whether locally or externally sourced; buying/selling price; perishability, whether high or low; mode of transport, either motorbike or vehicle; market capacity; demand/supply; government interventions, among others. During the survey, 27 different types of fresh fish were sold in these markets. Almost 99% of these fresh fish were salt water fish obtained from the nearby Ocean. Few fresh water fish either from Lake Victoria or from China found their way into these markets. Most Coastal communities preferred salt water fish rather than fresh water fish.  The quantities of dried fish sold were also pocket friendly and therefore either sold in kilograms or in tins. These dried fish formed the major source of fish protein for most communities living in the hinterlands away from the sea. The study revealed that fish marketing is a viable business and offers significant growth opportunities since the demand for fish cannot be satisfied as evidenced by the high prices. However, there is need to address the observed challenges especially on provision of cold storage facilities and processing equipment since fish is a highly perishable commodity.
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1.0 Introduction
Mgombezi community has a membership of 1000 members. It is based in Lunga Lunga Sub-County, a semi-arid area in Kwale County that borders river Umba (Kwale County profile, 2020; Mwanga, 2019; Kwale County Integrated Development Plan, 2020). This community was earmarked to benefit from an Aquaponics project to be producing fish. The project aimed at empowering the community to address the rampant malnutrition and food insecurity in the region while at the same time generating income (Aich et al., 2020).  However, as a rule of thumb, before any fish production can be undertaken, it is a requirement that a market survey has to be done to identify and establish market dynamics involved, where the products would be sold, while at the same time identifying threats and opportunities. It is in this respect that this market survey was undertaken. 
[bookmark: _Toc186711419]1.1 Description of Mgombezi area and its environs
The Mgombezi area is located South of Kwale and borders Tanzania on the extreme southern end (Mwanga, 2019. The area is served by two seasonal rivers namely river Umba and Ramisi. These rivers, although seasonal, are the major sources of water for domestic, livestock and irrigation activities for most part of the year. These rivers will be an important source of water for the Mgombezi project before a borehole can be drilled. River Umba  flows through Lunga Lunga town, before emptying into the Indian Ocean near Vanga (Lerise, 2005). Vanga town is an important fish landing site and receives fish from both Kenyan and Tanzanian fishermen. 
Lunga Lunga Municipality  mainly relies on road transportation which has boosted its trade potential. It is served by matatus, buses, motorcycles, and bicycles which links it to major commercial hubs and fish markets such as Diani, Kinango, Mwangulu among others (Kemfsed, 2020). The dueling of the Malindi-Mombasa-Lunga Lunga-Bagamoyo road and tarmacking of other feeder roads, promise a bright future and further development potential for upscaling Mgombezi project.
[bookmark: _Toc186711423]1.5 Statement of the Problem
Mgombezi community intends to start fish farming project using aquaponics technology to empower its members to address the wide spread malnutrition and food insecurity (Sustainable development goals (SDGs) 1 and 2). However, there exists limited market information regarding the types fish preferred and consumed by the various communities in the area, as well as the potential demand, supply, and pricing trends for these products.
[bookmark: _Toc186711424]1.6 Objectives of the market survey
The market survey aimed at collecting information on the demand, supply, pricing trends, and consumer preferences for fish among the communities living in the area and its environs. This information would support the Mgombezi community’s initiative to implement fish farming using aquaponics technology, to address malnutrition, kwashakor and food insecurity and at the same time empowering community members through experiential learning to discover and solve their own problems.
[bookmark: _Toc186711425]1.6.1 Specific objectives of the market survey  
These were to:
i) To determine and understand consumer preferences for the various fish consumed in Lunga Lunga and neighboring Sub-Counties.
ii) To determine demand and supply for the various fish sold in the various markets in Lunga Lunga and neighboring Sub-Counties.
iii) To identify the various pricing trends for the various fish sold in the different markets in Lunga Lunga and neighboring Sub-Counties
iv) To analyze likely competition between Mgombezi produced fish, and those from different markets in Lunga Lunga and neighboring Sub-Counties
v) To determine the effects of seasonality on demand, supply and pricing for the various fish sold in the various markets in Lunga Lunga and neighboring Sub-Counties.
[bookmark: _Toc186711426]1.7 Justification
The information generated from the market survey will facilitate determination of various types of fish that could be produced at the proposed Mgombezi Aquaponics Project for purposes of selling to the local markets. It will also gauge the amounts of fish that will be required for the different markets in the different seasons and the effects of seasonality on demand, supply and pricing for the various fish types.
[bookmark: _Toc186711427]2.0 Methodology 
[bookmark: _Toc186711428]2.1 Study area 
The study area for the market survey included all major and local markets in Lunga Lunga Sub-County and neighboring Sub-Counties, namely Msambweni and Kinango. Lunga Lunga Sub-County is bordered by Kinango Sub-County to the southwest, Msambweni Sub-County to the north and Tanzania to the south (Figure 1).
[image: ]
Figure 1: Map of Kwale County and its administrative boundaries showing various Sub-Counties.
[bookmark: _Toc186711429]2.2 Study design 
An observational and survey method of study was employed. Primary and secondary data collection strategies were used. It involved planning for the survey where use of face-to-face interviews, questionnaires, phone calls and observations at markets were adopted. The target population for the survey included fish mongers, wholesalers, retailers and some key informants. During planning, Wards in the three Sub-Counties of Lunga Lunga, Kinango and Msambweni were listed from where sampling was done. Before commencement of the survey, one of the key members of Mgombezi Community paid a visit to all important administration offices to seek permission for conducting the survey. These administrative offices included Chiefs, Sub-chiefs, Village elders, Sub-County Commanders and Heads of Police Stations. Key informants from the focal area were involved in identification and selection of markets for the survey and also gave information on market days. Purposive sampling was done to select at least three Sub-Counties and three Wards per Sub-County for the survey (Kemfsed, 2020).. Of the over 100 local market centers in all the Wards in the three Sub-Counties, only 10 markets were selected for data collection. Criteria used for selection of the markets included, logistical issues especially the distances involved, impassable roads and also presence or absence of a market or market day. The visit to the markets for data collection was aligned to the market days to obtain hands-on information.
[bookmark: _Toc186711430]2.3 Data collection 
 Questionnaires were used to collect information. The questions that sought to know fish types that had high turnover; fish types in high demand; price trends in each market and season; and sources of fish sold. Other data collected included the type of market, open or enclosed in a building or space; source of fish in terms of whether locally or externally sourced; buying/selling price; perishability, whether high or low; mode of transport, either motorbike or vehicle; market capacity; demand/supply; government interventions, among others. In each market, vendor competition was assessed by observing their pricing strategies, mode of packaging, and branding, and presence or absence of any promotional efforts. Market and price trends were assessed by looking at seasonal variations in fish demand and prices and also identifying trends in locally sourced and exotic types of fish. Two groups of enumerators (each group composed of two enumerators) were involved in interviewing the traders, two handling fresh and two handling dried fish. Before starting the interview, the total number of fishmongers were identified and 30% of them were randomly selected for interview. Also, in the specific markets, sampling of fish traders for interviews was done by identifying those selling locally sourced fish while the other group of enumerators sampled traders with externally sourced fish. The same was applied for fish mongers where one group interviewed those selling fresh fish while the other interviewed those selling dried fish. 
[bookmark: _Toc186711431]2.4 Data analysis 
Descriptive data analysis using excel, pie charts, bar charts and tables was used to identify patterns of demand and supply, price fluctuations and fish preferences in the individual markets and by Sub-Counties.
[bookmark: _Toc186711432]3.0 Results and discussions 
Fish market survey findings
The fish market survey was conducted along the sea shore markets and in the hinterland markets extending all the way to Kinango, some 50-60kms away from Lunga Lunga.
[bookmark: _Toc186711444]3.1 Categories of fish sold
There were two categories of fish i.e. those sold fresh and those sold dried. The fresh fish consisted of local (those straight from the ocean) and imported (cold stored) from China and Japan. The dried fish had been harvested and processed into dry form for longer shelf life and convenience during transportation. The imported fish initially sold at 150 per kg but the prices increased to 400 after introduction of import duty in 2023.
[bookmark: _Toc186711445]3.2 Types of fish
[bookmark: _Toc186711446]3.2.1 Fresh fish
During the survey, 27 different types of fresh fish were sold in these markets (Table 1). Almost 99% of these fresh fish were salt water fish obtained from the nearby Ocean. Few fresh water fish either from Lake Victoria or from China found their way into these markets. Most Coastal communities preferred salt water fish rather than fresh water fish. The fresh water fish were mainly preferred by hinterland consumers and a few up-country communities. Most of the fish mongers who sold fresh fish preserved their merchandise using refrigerators or cooler boxes filled with ice. These fish were either sold in kilograms or in pieces or bundles (Plate 1). Fresh salt-water fish was the major source of protein for communities living along the coastal strip.
[image: C:\Users\HP\Downloads\WhatsApp Image 2024-12-30 at 1.23.56 PM (1).jpeg]
Plate 1: Perani fish market during a market day. The fish were being sold in 3-5pieces per bundle.

Table 1: Fresh fish types found in fish markets in the study area.
	S/No
	Fish type
	S/No
	Fish type
	S/No
	Fish type
	S/No
	Fish type

	1
	Kolekole
	9
	Msuse
	17
	Prawns
	25
	Tafi

	2
	Mizira
	10
	Ngisi
	18
	Pweza
	26
	Tangu

	3
	Mkundaji
	11
	Ngurangura
	19
	Red snapper
	27
	Mabeshe

	4
	Mkupi
	12
	Barracuda
	20
	Tembo
	
	

	5
	Tilapia
	13
	Chaa
	21
	Kibembere
	
	

	6
	Tsengo
	14
	Fute
	22
	Kipepeo
	
	

	7
	Una
	15
	Kanga macho
	23
	Simsim
	
	

	8
	Kidau
	16
	Parawe
	24
	Sulisuli
	
	



High perishability of the fresh fish determined the quantities a family could buy since most of them had no refrigerators. This factor explained why few types of fresh salt water fish were sold in the hinterland markets while the dried fish dominated these markets. This suggests that if the Mgombezi project was to sell fresh fish, it has to provide for cold storage, freezers and cooler boxes for transportation and delivery to distant markets.
[bookmark: _Toc186711447]3.2.2 Dried fish
Nine types of dried fish were identified in the sampled markets (Table 2 and Plate 2a, b). Most of these fish were mainly derived from the sea. Few dried fish types were derived from fresh water sources, namely Omena and Tilapia (Kamongo) both from Lake Victoria. Some fresh water fish derived from fresh water ponds were also noted. These included Mabeshe and Mtonzi (Mud fish) (Table 2). 
Table 2: Dried fish types found in fish markets in the study area 
	S/NO
	Fish type
	
	Fish type

	1
	Kata shingo
	6
	**Kamongo (Tilapia)

	2
	Simsim
	7
	**Mtonzi

	3
	Papa
	8
	**Omena

	4
	Kipungu
	9
	Kimala wari

	5
	Prawns 
	10
	**Mabeshe


 **Denotes fresh water fish, either from Lake Victoria, Taveta or fresh water ponds, and are important candidates for Mgombezi project since they are locally acceptable especially in the hinterlands.  

[image: ]
Plate 2a: Types of dried fish sold in Kinango market during a market day.
These dried fish were preferred for their different tastes and qualities, and especially their long shelf life since they were of low perishability and could keep for longer period until the next market day (Plates 2a and 2b).
   [image: ]
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Plate 2b: Types of dried fish sold in Kinango market on a market day.
The quantities of dried fish sold were also pocket friendly and therefore either sold in kilograms or in tins. These dried fish formed the major source of fish protein for most communities living in the hinterlands away from the sea. It should be noted that most of the fresh salt water fish sold in the sea shore markets also found their way into hinterlands, being sold as dried fish since they could keep for long periods after processing (Table 2). The fresh water fish were likely to dominate fish farming activities at Mgombezi aquaponics project. Therefore, conducting trials on identification of suitable species of fresh water fish to adapt to re-circulatory system will occupy the initial stages of the project period (Table 2 and Plates 7-10). The possibility of using sea water for fish farming should also be given a trial as research has shown that some fish can thrive under brine or brackish water especially from boreholes.
[bookmark: _Toc186711448]3.3 Sources of fish in the markets
It should be noted that of all the fish types, only Omena, Mabeshe, Mtonzi and Tilapia were from fresh water sources, while the rest were from the ocean (Table 2 and Plates 7-10). The major sources of fresh water fish included Lake Victoria, Taveta, local rivers, swamps and ponds. Vanga was the major source of salt water fish with well-developed fish landing bay and market fitted with refrigeration facilities (Plate 3). 
[image: C:\Users\HP\Downloads\WhatsApp Image 2024-12-30 at 5.27.10 PM.jpeg] [image: ]
Plate 3: Vanga fresh fish landing bay and market.
Significant amounts of fish catches come from Tanzania ocean waters, courtesy of the strength of the Kenyan currency. Other fish sources included Shimoni, Gasi, Msambweni, Likoni and Kibuyuni 
[bookmark: _Toc186711449]3.4 Fish selling units
Both fresh and dried fish were sold in kilograms, bunches and per piece (Table 3 and Plate 4). For both types of fish, prices per kilogram ranged from Ksh. 300-500, while per bunch ranged from Ksh. 50-200 and per piece ranged from Ksh. 100-200 (Table 3). These prices were dependent on size, fish type, market, buying price, and season which in turn affected the supply. For papa and kipungu fish types, the prices were Ksh. 700 per kilogram and Ksh. 20 shillings per piece.
      
Table 3: Average fish prices at the markets (in Ksh).
	 
	Type of fish
	Unit
	Price, normal season
	Price, off-season

	 
	Fresh/Dried
	kg
	300-400
	400-600

	
	Fresh/Dried
	piece
	100
	200-300

	
	Fresh/Dried
	bunch
	50-100
	70-150



Factors that determined fish prices included: fish type, size, buying price, season.
 [image: ]
Plate 4: Weighing balances used for weighing dried fish in Kinango market.

[bookmark: _Toc186711450]3.5 Packaging
Fresh fish were mainly packaged in nylon, newspaper and raffia strings while the dried fish were packaged in nylon, newspapers and nets.
[bookmark: _Toc186711451] 3.6 Storage and preservation
Due to the high perishability of fresh fish most fishmongers stored their merchandise in cooler boxes filled with ice blocks and in refrigerators. In situations where spoilage of fresh fish would occur, the fish especially the small sizes ones were preserved by boiling, salting and drying while the big sized fish were preserved after removal of offals, by salting and drying (Plate 5). Dried fish were stored in cool dry place for future sales (Plates 2a, b). 
To facilitate its operations, the Mgombezi project will have to consider installing refrigeration facilities to preserve their catches, but also consider selling a given proportion of their fish as fresh, processed or dried for future sales. Since the major market for fresh water fish was in the hinterlands, most of the Mgombezi project’s fish will have to be sold in the hinterland markets where the communities are used to them and also have little choices, unless the fish are processed such that they can compete with the salt water sea fish.
[bookmark: _Toc186711452]3.7 Processing and value addition
Fresh fish were sold as a whole or processed by removal of offals and scales. Some of the small sized fish such as Kata-shingo, Simsim and Kimala-wari were processed into dried fish by boiling, salting and drying (Plates 2, 4, 5 and 6). 
[image: ]
 Plate 5: Fish processing equipment. Boiler, drying screens, and sorting platforms.

Value addition of fresh fish was done by deep frying (Plate 6). The Mgombezi communities will need to be trained on various methods of fish  processing and value addition techniques.
[image: ]
Plate 6: Value added fish by deep frying in cooking oil.

[bookmark: _Toc186711453]3.8 Mode of transportation
Most fresh fish were transported to markets using bicycles for nearby shopping centers, motorbikes for moderately distant markets, and refrigerated vans for far markets such as Mombasa Town and Kinango. The Mgombezi project will have to explore the use of motorbikes at initial stages when the produced quantities are small but escalate to use of refrigerated vans once the production has picked up.
[bookmark: _Toc186711454]3.9 Demand and supply
The demand for fish ran throughout the year while the supply was seasonal for both fresh and dried fish. Along the seashore markets, demand for fresh salt water fish was much higher than for dried fresh water fish. However, demand for fresh water dried fish was highest in the hinterland markets. The high preference for dried fish in the hinterland markets was attributed to their long shelf life with minimal demand for storage equipment (Plates 2a and 2b). This is where much of fish from Mgombezi project should be targeted to go. Use of motorbikes fitted with cooler boxes will be quite handy for transporting fresh and dried fish to the various markets.
[bookmark: _Toc186711455]3.10 Market days
Along the seashore markets, fresh salt water fish availability and marketing was not strongly tied to market days (Table 4). Thus, in these markets fish selling was a daily activity. 
Table 4: Fish market days in the study area
	s/no
	Market/Days
	Mon
	Tues
	Wed
	Thur
	Fri
	Sat
	Sun

	1
	Mwangulu
	X
	
	
	
	
	
	

	2
	Kinango
	
	
	X
	X
	
	
	

	3
	Ukunda
	X
	X
	X
	X
	X
	X
	X

	4
	Msambweni
	
	
	
	
	
	
	X

	5
	Shimoni
	X
	X
	X
	X
	X
	X
	X

	6
	Mrima
	
	
	
	X
	
	
	

	7
	Perani
	
	
	
	
	
	
	X

	8
	Menzamwenye
	
	
	
	X
	
	
	

	9
	Lunga Lunga
	
	
	
	
	X
	
	

	10
	Vanga
	X
	X
	X
	X
	X
	X
	X


However, in the hinterland markets availability and marketing of large volumes of fresh and dried fish was strongly dependent on market days. Therefore, once Mgombezi fish production picks up there will be need to explore the possibility of sustaining a continuous supply of their fish in these markets so that communities get accustomed to them.
[bookmark: _Toc186711456]3.11 Proposed types of fresh water fish for farming in Mgombezi project
From the analysis of the findings of the market survey, it is evident that Mgombezi can only venture in fresh water fish farming since it has no sea front for farming salt water fish. While majority of fish found in the markets especially along the Coastal strip markets were salt water fish, they were highly preferred along the Coast than fresh water fish. However, fresh water fish were more preferred and dominated the hinterland markets of Kinango and Mwangulu among other markets. Table 5 shows a list of fish that were being sold in the local markets and could be farmed locally in fresh water ponds in Mgombezi.
Table 5: Types of fish that can be farmed in freshwater ponds in Mgombezi project.
	
	Fish type
	
	Fish type

	1
	Mtonzi (Mud-fish)
	4
	Cat fish

	2
	Tilapia 
	5
	Common carp

	3
	Mabeshe
	
	



3.11.1 Pictures of fresh water fish proposed for Mgombezi 
Tilapia (Oreochromis niloticus)
Tilapia is the most farmed fish and a popular choice for most fish farming communities in Kenya due to its adaptability and rapid growth. 
[image: ]
Plate 7: Tilapia fish
Thus, it is quite prolific and multiplies very fast leading to overpopulation. It thrives and adapts well in different environmental conditions and has a high demand in the market. 
African Catfish (Clarias gariepinus). 
Catfish is the most common type of freshwater fish farmed in ponds in Kenya. 
It is known for its resilience and tolerance to low oxygen levels. 
 [image: ]
Plate 8: Cat fish
It can be farmed in areas with limited access to clean water because it can tolerate poor water quality. It grows quickly and is favored for its high protein content. The catfish can easily be distinguished from other fish types because it lacks scales. 
Common carp (Cyprinus carpio)	
This is one of popular types of fish farmed in ponds. 
[image: ]
Plate 9: Common carp fish
It is valued for its fast growth rate and ability to adapt to various conditions including hot and cold areas. The species can survive prolonged periods of low oxygen. 
Mud fish
Mud fish, is locally known as Kamongo. It can easily be farmed in fishponds or swampy areas. They remain buried in the mud during the dry season to avoid dehydration. [image: ] 
Plate 10: Mud fish

[bookmark: _Toc186711457]3.12 Challenges facing fish marketing 
Fish marketing in the study area was influenced by a number of challenges that affected efficiency of markets operations. These included:
i) Poor handling and transportation of harvested fish especially from the sea or landing sites to destined markets. In most cases the fresh fish were stashed into gunny bags and carried at the back of bicycles, motor bikes or loaded at the back of matatus to destination points. Others used crates for fish transportation. 
ii) Inadequate storage facilities in the market centers: Most fish mongers literally “walked” with their fish merchandise from one market to the next after a market day. In most cases there was no organized storage for their merchandise. Often they had to hire premises to store their remaining merchandise after a market day. Unlike vegetables, dried fish had longer shelf life. However, fresh fish was highly perishable and required fulltime refrigeration.
iii) Transportation and delivery delays also affected freshness and quality of fresh fish since the distances involved were large.
iv) Harsh climatic and weather conditions: Most fish mongers especially those operating in the open air markets complained of substantial loses of their fish merchandise during rainy seasons which resulted in mold or danger of aflatoxin. The rain also affected the flow of customers and this affected daily sales and turnover since few customers turned up. 
v) Lack of power and cold storage facilities: Since most markets were in the rural areas, lack of power supply made it difficult to install cold storage rooms or facilities leading to high rates of spoilage of fresh fish when power failed, leading to huge loses since fish are highly perishable.
[bookmark: _Toc186711458]3.13 Opportunities in fish marketing
During the survey, a number of opportunities were evident: -
a) Preferences for fresh salt water fish. The communities along the coastal strip had more preference for fresh salt water fish for their daily meals than dried fish. However, dried fish was more preferred in the hinterlands than in coastal strip. This worked well in favor of Mgombezi project in that the project should maximize on production of dried fish since it had a wider market in the hinterlands and low requirement for cold storage refrigeration facilities during transportation.
b) Value-addition of fish: There is a wide scope for processing and value addition of harvested fish. Diversification of these processed and value added fish products would offer a wider price and income range, and time for selling the products since these processes enhance their appearance and shelf life.
c) Technology integration: A large number of fish mongers were using mobile apps for obtaining orders and making payments directly to their suppliers and buyers. This improved efficiency of the marketing processes and reduced time wastage in traveling to look for merchandise or orders.
d) There were limited cooperatives dealing with fish selling and marketing. Establishment of more cooperative societies would enhance efficiency in fish marketing in the region. 
[bookmark: _Toc186711459]3.14 Conclusion on fish marketing
The study revealed that fish marketing is a viable business and offers significant growth opportunities since the demand for fish cannot be satisfied as evidenced by the high prices. However, there is need to address the observed challenges especially on provision of cold storage facilities and processing equipment since fish is a highly perishable commodity. 
[bookmark: _Toc186711460]4.0 General Conclusions and Recommendations
[bookmark: _Toc186711461]4.1 Conclusions 
The market survey has assisted in gathering information on demand, supply, price trends and their seasonality and consumer preferences for fish sold in the study area markets. This information has been used to make a case for production of fish for Mgombezi project and sale of the same to markets in the study area at a profit. It has also helped to establish the likely competition relationship between the fish supplies and Mgombezi community products. It has assisted in determining the types and quantities of fish to be produced by Mgombezi community.

[bookmark: _Toc186711462]4.2 Recommendations
i) For vendors: There is need for vendors to invest in cold storage facilities to enhance fish freshness quality and reduce post-harvest losses. However, this will require support from authorities in electrification of most markets and production areas. Equally Mgombezi will have to invest in installation of cold storage facilities.
ii) Mgombezi will need to diversify on different types and sources of fish that will grow faster at minimal costs to meet demand and eliminate seasonality in supply and stabilize prices especially during off-seasons.
iv) Once production at Mgombezi has established and stabilized, there will be need to establish collection and marketing centers and fish selling outlets. The project should eventually be scaled up to all Mgombezi community members so that they can experience individual benefits of practicing fish farming.
v) There will also be need to bring fish farmers together and initiate formation of cooperatives societies to access better marketing and transportation services.
vi) There will also be need to introduce subscription models for weekly deliveries to the various fish markets and consumers.
[bookmark: _Toc186711463]4.3 Way forward: Some important issues to be addressed or considered
The following will need to be addressed. 
1. What will be the source of water before a borehole is drilled. 
2. If Mgombezi project has to sell fresh fish, it has to provide for cold storage facilities such as freezers and cooler boxes for storage, transportation and delivery to distant markets. 
3. Fresh water fish, from fresh water ponds, will be important candidates for Mgombezi project since they are the most locally acceptable especially in the hinterlands. Such are Kamongo, Mtonzi, Omena, Kimala-wari, and Mabeshe.
4. At initial stages there will be need to set up trials to determine the suitable fish during the aquaponics testing phase. Thus, initial stages of the project period (phase 1) will involve conducting trials on identification of suitable species of fresh water fish to adapt to re-circulatory system. 
5. The possibility of using sea water for fish farming should also be given a trial as research has shown that some fish can thrive under brine or brackish water especially from boreholes.
6. To facilitate its operations, the Mgombezi project will have to consider installing refrigeration facilities to preserve their catches, but also consider selling a given proportion of their fish as fresh, processed or dried for future sales. 
7. Since the major market for fresh water fish is in the hinterlands, most of the project’s fish will have to be sold in the hinterland markets where the communities are used to them and also have little choices, unless the fish are processed such that they can compete with the salt water sea fish.
8. Value addition of fresh fish was done by deep frying. The Mgombezi communities will need to be trained on these processing and value addition techniques.
9. The Mgombezi project will have to explore the use of motorbikes at initial stages when the produced quantities are small but escalate to use of refrigerated vans once the production has picked up.
10) There will be need to introduce subscription models for weekly deliveries to the various fish markets and consumers in the markets.
11. There will be need to do sensitization of community members about the project, their role and project’s role and also address their expectation. 
13. Some expected important challenges will need to be addressed. i) Source of water for the project and farmers, ii) identification of land for the project iii) identification of equipment needed, iv) stray livestock, v) and fencing will be a priority.
14. There will be need to consider establishing project steering committee and later formation of cooperatives. 
15. There will be need to determine sources of fingerlings and water for hydroponics system.
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[bookmark: _Toc186711467]Appendix 1: The Data Collection Team at Mgombezi
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