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1. Introduction 

Much needs to be done to support the urgently needed food systems transformation in African city regions 

towards sustainable, low-emissions, food secure, circular, healthy and nutritious food environments. 

INCiTiS-FOOD pilots 8 city region living labs that co-create circular urban agri-food technologies by 

empowering communities. This assessment provides direction to the living labs towards defining their 

particular angle for impactful food systems transformation.   

INCiTiS-FOOD (Integrated and Circular Technologies for Sustainable city region food systems in Africa) is a 

4-year project (2023-2026) that aims to improve Food and Nutrition Security (FNS) in African city regions. 

The project also intends to reduce the food-system-related environmental footprint while contributing to 

circularity. The project will empower communities by opening up opportunities for them in agrifood supply 

and value chains, and by achieving environmental justice through transformative food policies which 

include:   

• Interdisciplinary research,   

• Integrated best-fit technologies,   

• Stakeholder led action, capacity-building,   

• Research-practitioner-policy collaborative engagement,  and 

• Europe-Africa partnership.  

A central structural component of INCiTiS-FOOD are living labs in 8 African cities: Bamenda in Cameroon, 

Franceville in Gabon, Moyamba in Sierra Leone, , Lagos and Ibadan in Nigeria,   Nairobi and Nakuru in 

Kenya, Tamale in Ghana. 

 

1.1. Methodology  

This research uses food systems analysis (FSA). FSA provides a systems-based approach towards research 

and innovation in the combined domains of vegetable production, fisheries, food, environment, climate, 

human nutrition and health (Halberg and Westbroek, 2019).  Food systems include all activities concerning 

food. It is about growing, processing, transporting, selling, marketing and consuming food (Food Systems 

Dashboard, 2023). These activities are also critical for ensuring FNS, social equity in health and wellbeing, 

improved livelihoods, the availability of decent jobs, market potential, and environmental sustainability.  

  

1.2. Objectives and Framework of the Food Systems Analysis 
Approach 

This food system analysis has two main objectives. It serves; (1) to test the hypothesis that African urban 

city food regions need healthier and protein rich food and vegetables, and (2) to provide the local living 

labs in the 8 African cities with a market, income and value chain perspective for integrated and circular 

agri-food technologies that promote sustainable city region food systems.    
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After adopting a scholarly food systems assessment framework (based on Carey, 2017; Van Berkum, 2021; 

GAIN, 2023, Borman, 2022; Boef, 2022) in line with the project’s objectives, a hybrid food systems 

assessment was conducted in 4 steps after reaching Milestone 1 (M1.1: 160-480 local food & innovation 

actors identified; 8+ cities, 1-3 use cases per city; 2+vactors per use case per city):   

Step 1: After identifying the local food systems actors in Milestone 1, an expert and practitioner panel 

from local representatives comprising all 8 cities was formed.  87 participants determined the 

questionnaire for a rapid assessment1 of the local food system (27-03-2023).   

Step 2: The questionnaire was programmed in KOBO into a survey of 83 questions using skip logic.1.. 

Consortium partners actively distributed the survey to ensure a required minimum number of respondents 

for each stakeholder group. The survey was also distributed through the project’s media channels, 

specifically linkedIn. In addition, students approached consumers and vendors at different markets in low, 

medium and high-income neighborhoods in teach participating city. The following table shows the 

respondents for each city.  

  

Table 1-1 Survey respondents per INCiTiS-FOOD city 

 BA TA NAK IB LA MA NAI FR Total 

Consumers 36 17 19 60 23 16 22 5 197 

Vendors 7 5 3 28 12 12 33 1 101 

Researcher 4 19 19 7 2 8 5 3 65 

Consumer organistion 2 5 3 0 0 8 0 0 18 

NGO 4 10 5 1 2 6 0 0 28 

Farmer organisation 5 5 6 4 0 4 2 2 28 

Governmental Institution 4 9 13 1 5 8 3 6 46 

Input technology supplier 0 10 1 1 1 5 0 1 18 

Financial organisation 3 7 4 5 5 5 0 0 24 

Processor 2 5 10 1 1 9 0 1 29 

Notes: BA=Bamenda, Cameroon, TA=Tamale,Ghana, NAK=Nakuru, Kenya, IB=Ibadan, Nigeria, LA=Lagos, Nigeria, 
MA=Mayomba,Sierra Leone, NAI=Nairoby, Kenya, FR=Franceville, Gabon, NGO=non-governmental 
organization. 

  

Step 3: The survey responses were transformed into food systems indicators and presented in heat maps2 

to the same expert and practitioner panel. The participants filled existing information gaps, provided 

background information and identified main impact areas per city that should be addressed by the living 

labs.  

Step 4: The main impact areas resulting from the heatmaps are described for each city in a city brief that 

defines impact areas and ideas for stakeholder action for the living labs. 

                                                             
1 Skip logic is a feature that changes what question or page a respondent sees next based on how they answer the current 
question. Also known as “conditional branching” or “branch logic,” skip logic creates a custom path through the survey that 
varies based on a respondent's answers. 
2 A heat map is a colour coded representation of weighted averages of respondents ratings of the food system performance.  
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1.3.  Food system elements, indicators and impact areas  

This report describes the results for societal, environmental and economic sustainability for 7 food systems 

outcomes with multiple compiled indicators, which resulted from the adopted food systems framework 

for INCiTiS-FOOD technologies. The indicators used to analyze results are described according to impact 

areas in Table 1-2.   

The indicators were developed based on the survey carried out in 8 cities. The survey respondents have 

rated the communities’ food systems performance from severely negative to highly positive on a Likert 

scale from 1-5. Answering neutral or not able to assess was also possible. The information gathered is 

visualized in combined impact areas and heat maps. These show the weighted average scores on a colored 

map using a traffic light system from red (very bad performance, challenging) to green (very good 

performance or opportunity). The indicators covered the ratings for several questions combined for 

different dimensions in Table 1-2. The heat maps show color-coded scores defining the intensity of positive 

impact for each indicator and different stakeholder groups/sectors. Since respondents could also vote “I 

do not know”, there are several blanks or research gaps in the results, which we have noted as such.  The 

rating from the survey where from 1-5 and weighted averages. This means, the higher the number, the 

more equal experts perceived the local food system. The empty cells mean that the countries local team 

could not provide information from certain actors. Empty cells are also a result of the used skip logic of 

the survey to reduce the number of answers per participants. For example we did not ask consumer 

organizations on equal opportunities for farm employees.  Experts could also make no ranking when they 

did not know. 
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Table 1-2 Impact areas of INCiTiS-FOOD systems (FS) 

Impact areas  Indicators give insights into:   

Socially 
sustainable FS   

(1) Stakeholders perception of healthy diets for all, with a focus is on the 
overall ability of the city to provide healthy nutritious food for all.  
Answers have been integrated in four indicators:  

- accessibility, 
- affordability,  
- availability of healthy nutritious food to all, and 
- food security.  

(2) Food governance as enabler of FNS and channeling retail influences. 
They focus on policies and regulations to  

- promote health and wellbeing,  
- equitable and just decision making, 
- accountability and monitoring, and  
- the health consequences) from exposure to unsafe food.  

(3) Equitable outcomes for  
- men and women,  
- young people, and  
- consumers buying from informal markets.   

Environmentally 
sustainable FS   

(1) Protecting resources by reducing:  
- food waste,  
- recycling,  
- food loss, and  
- hazard elimination.   

(2) stakeholder’s perception on the effectiveness of policies for:  
- environmental governance for circularity, and  
- stewardship of environmental resources.  

Economically 
sustainable FS 

Opportunities for entrepreneurs and innovators regarding:   
(1) Market potential of new technologies in terms of  

- competition,  
- access to inputs, and 
- supply and demand of produce.   

(2) Value chain development in terms of  
- linkages and connectivity for addressing FS change, and  
- sustainable employment.  

(3) Decent jobs with a focus on quality of employment in terms of  
- equality,  
- influence,  
- inclusion and diversity,  
- career opportunity,  
- attractiveness of jobs, and  
- job security in the new production and business area.   

(4) Resilience and income in terms of  
- access to knowledge, and  
- access to finance;  

to overcome barriers and develop business models that secure an income.   
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2. INCiTiS-Food systems analysis for Bamenda  

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental, 

and economic situation in Bamenda, Cameroon (East Africa).  

  

2.1. Bamenda city and country fact sheet  

Demographics and FS 
Outcomes  

Indicators  Figures  

Population  
28.69 million in 2023 [Cameroon],  
5.94 million in 2023 [Bamenda],  
(World Population Review, 2023).   

Geographic area  
475,440 km² [Cameroon],  
5250 km² [Bamenda],  
(World Data, 2023).  

Food Security  
26.7% food insecurity in 2020 (World Bank, 
2023a)  

Literacy rate, youth total (% of 
people ages 15-24)  

86% in 2020 (World Bank, 2023a).  

Women Business and the Law 
Index score (scale 1-100)  

60% in 2022 (World Bank, 2023a).  

Ease of doing business  

Individuals using the Internet (% of 
population) 

46% in 2021 (World Bank, 2023a).  

Ease of doing business score  46.1 in 2020 (World Bank, 2023a).  

New business registered 
(Cameroon)  

15,601 in 2022 (Business in Cameroon, 
2023).  

Informal economy (% of GDP) 29.9% in 2023 (World Economics, 2023a).   

Objective of the Living Lab 
in Bamenda: Bamenda 
University of Science and 
Technology  

Circular technology developed in 
the Living Lab  

Aquaponics  

Target stakeholders 

Farmers, members of cooperatives, and 
individuals interested in aquaponics, with an 
emphasis on youth and women.  

Major goal(s)  
of the Living Lab  

To co-create, develop and disseminate circular, soilless, water-saving aquaponics 
technologies capable of enhancing food security and nutrition in Bamenda, in an 
environmentally friendly, socially acceptable and economically viable manner.  

  

2.2. Barriers and opportunities for selected agri-food technologies   

For the food system analysis in Bamenda, barriers and opportunities were analyzed for the following 

circular agri-food technologies: aquaponics, recirculating aquaculture systems (RAS), and insect farming. 

The barriers and opportunities have been defined by depicting the indicators that respondents indicated 

as most challenging or most positive. In paragraph 2.2.1 for food systems performance in general, and 

then for social (paragraph 2.2.2), environmental (paragraph 2.2.3) and economic (paragraph 2.2.4) 

sustainability. These perceptions where benchmarked against the state of the art in the topical literature 

and substituted by the experts and practitioners in the second meeting. For the indicator framework 

please see chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact 

areas that the living lab in Bamenda should address given these results. We use a traffic light scale to signal 
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opportunities (green) and challenges (red). A full overview of respondents’ perceptions of the food system 

is depicted in Annex 1.  

  

2.2.1. The general picture of Bamenda’s city region food system  

Through a number of general questions in the survey, respondents provide a general picture of their 

perception on Bamenda’s food system performance. In Bamenda, stakeholders indicate that the food 

system delivers fair outcomes. Respondents to the survey, in particular traders, rate the introduction of 

aquaponics, hydroponics, RAS and insect farming as challenging (score: 2.08). Also, food governance (score 

2.46) has been poorly evaluated in terms of presence of regulations, implementation of programs for 

vulnerable groups and proper representation of different stakeholders in urban policy making.   

 

Table 2-1 Main impact to be needed in income and living conditions and food governance 

Resilience & income   Food governance   
  

This is complemented by research from Fonjong & Gyapong (2021). Their main conclusion is that existing 

legal provisioning support food industries well, but are woefully inadequate to address the needs of 

vulnerable groups, youth and women. Moreover, rising food prices (as observed during the pandemic but 

also recently as a consequence of the Russian invasion of Ukraine) and poor local working conditions put 

an extra burden on vulnerable groups especially women (full table of survey results in Annex 1).  

  

2.2.2. Access and affordability of healthy, nutritious (and socially acceptable) 
food in Bamenda 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food. (2) 

Unsafe food consumption, either based on consumer behavior or incidence of food-borne disease or 

communicable diseases, often due to a lack of food governance or industry standards for which we asked 

food systems stakeholders to provide their opinion.  

Concerning the access, and affordability of healthy diets, stakeholders generally believe that households 

in Bamenda do reach the dietary recommendations from WHO (2019) of consuming animal products, fruits 

and vegetables (score: 2.79 for healthy eating). This is particularly true for the perception in the fish and 

vegetable sectors. Additionally, stakeholders believe that the city has the ability to feed its population now 

and in the near future (1 to 5 years, score 3.61). Generally, the perception on healthy eating is quite 

positive, but researchers have a slightly negative opinion on rating the consumption of fish, insects and 

vegetables (score: 2.05) and overall, access is rated fair (score:3.10).  

Literature (Global Nutrition Report, 2022) on the issue shows that nearly half of Cameroonians (48%) 

cannot afford a diet that meets their nutritional requirements, and 24% cannot afford a diet that meets 

just their energy needs (World Food Program, 2021). The recommended fruit, vegetables and fish 
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consumption intake is 200, 300 and 28 gram/day, respectively. However, the actual consumption data of 

fruit, vegetables and fish (gram/day) in 2022 was at 83.3, 125, and 41.1 gram/day, respectively (Global 

Nutrition Report, 2022).   

 

Table 2-2 Perception that Bamenda eats healthy 

Healthy eating     Vegetables     Fish      Access food     Food security     

  

High food prices, low household income and a lack of access to affordable and clean cooking fuel are the 

main causes of reduced food accessibility, affordability and consumption of fruits and vegetables (Kc et. 

al., 2018). The fish consumption (gram/day) is higher than the recommended because respondents in the 

survey regions appear to have access to freshwater fish through own capture. One of the reasons being a 

high presence of fish farming activities in the city. Un-moderated fishing activity in the limited rivers, and 

inefficient fishing management is, however, the cause of disrupted fish value-chain management and its 

influence on socio-economic-wellbeing (Nyiawung et. al., 2023). There have been a number of calls in 

research and policy to more explicitly include seafood in the food system discourse (Olson et al. 2014; 

Levkoe et al. 2017; Tezzo et al. 2021; Naylor et al. 2021; Farmery et al. 2021). Bamenda is not linked to 

seas and rivers where fishing can be done on a large scale. Even seafood would have to be transported 

from other regions and countries. 

Regarding food and nutrition policy, especially in the fish sector (score: 1), the presence and 

implementation of policies and programs are rated low especially by other supply chain actors (score: 1.33) 

than fish producers, whilst stakeholders of the food environment (i.e., markets, processors, policy) are less 

negative on the issue. Also, the implementation of existing legislation is inadequate. This concerns also 

food safety policies.  

 

Table 2-3 Perception that policies are not supportive 

F&N policy     Retail/trade     

  

According to Ngouambe (2022), poor and inflexible food policies, and poor systems for regulating food 

access, result from inadequate development policy approaches. The failure of some food policies 

implemented in Cameroon is due to mismanagement of resources (human, finance and material), poor 

efficiency of public sector involvement in the agricultural private sector development to enable the agri-

food sector to meet up with their main functions. Furthermore, Government does not consider farmers’ 

opinions in agricultural policy decision making. Annex 1 contains the heatmaps for improving health.  Table 

2-4provides an overview of the selected barriers and opportunities to be addressed in Bamenda.  
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Table 2-4 Barriers and opportunities Bamenda (social food security) 

Barriers Opportunities  

Affordability of healthy diets is perceived to be 
quite low which is in line with literature. Food 
and nutrition policy as well is believed to be 
absent and not implemented. There is low 
perceive importance of the informal market in 
ensuring food and nutrition security in the city, 
29.9% of businesses are informal in 2023 (World 
Economics, 2023a). Which, depending on how it 
is managed, can both serve as advantage and 
disadvantage. Policy making should be more 
participatory to meet local needs regarding 
food, gender and youth. 

Stakeholders believe that households eat well 
with minimum required consumption of fruits, 
vegetables and fish. Women role in determining 
healthy eating, for example through food 
purchases, good access and affordability is well 
perceived. 

  

2.2.3. Environmental sustainability, circularity, food loss & waste management 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance to improve stewardship of environmental resources. Agricultural value chains should next to 

that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. Especially for local aquaponic facilities water quality, 

energy use and cooling should be taken into consideration.  

For what concerns environmental sustainability, food waste management and specifically elimination of 

hazards from food waste is positively evaluated among stakeholders (score: 3.85). However, the 

management of waste by the informal sector is not highly rated (score: 2.08).   

 

Table 2-5 Circularity perceived as good 

Eliminating hazards     circularity informal business     

 
The awareness and regulations for circularity, implementation of policies and programs and cost efficiency 
in waste management is rated low by most stakeholders. This was also reported by Manga et al. (2008). 
Inefficiencies in the implementation of waste management policy are attributed to devolved 
responsibilities between several governmental agencies and the local councils. The colour codes are 
demonstrated in Table 2-6 and the annex 1 contains the survey results on circularity. Table 2-7 provides 
an overview of the selected barriers and opportunities to be addressed in Bamenda. 
  

Table 2-6 Perception of environmental governance is good 

Governance circularity     G consumers     G vendors     
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Table 2-7 Barriers and opportunities Bamenda (Environmental FS) 

Barriers Opportunities  

Circularity governance. Policies and programs 
but also cost efficiency in waste management by 
local authorities and awareness on food loss. 

High perceived capacity of eliminating hazards from 
food waste. 

 

2.2.4. Market and business potential, value chain development and decent jobs 

Economic potential is evaluated along four different pathways. (1) The market potential, which focuses on 

the business potential of the agri-food technologies in terms of competition, adequacy of production 

technologies with regard to solving current food systems challenges, supply and demand of produce;  (2) 

Value chain development, which focuses on the interaction and connectivity of different stakeholders in 

the value chain and their potential to change current food system challenges and provide sustainable 

employment; (3) The pathway ‘decent jobs’ which focuses on equality, inclusion, diversity, career 

opportunity, attractiveness of offered (self-) employment and job security in the newly created production 

and business area; and (4) The resilience of business models, which focuses on the availability of resources, 

knowledge and liquidity to develop business models that secure an income.    

Bamenda stakeholders evaluated the market potential for new circular technologies, in particular RAS, 

remarkably positive with regard to competition (score: 3.48), and demand for fish and vegetables (score: 

4), supported by the perceived ability of the city to produce them (score 3.5). The demand for healthy food 

in Bamenda is rising because the urban population is growing. Lastly, insects are culturally accepted as 

protein rich food, although scores for the insect sector are poor on competition (score: 1). A lack of food 

safety regulations and poorly evaluated food safety levels could challenge the good market outlook as well 

as a lack of storage and limited access to finance. Post-harvest losses in Cameroon are high and range from 

40-50%. Very limited infrastructure to store, poor hygiene, packaging, and safety regulations are the 

challenges for technological development and adoption in the value chain (Kamda Silapeux et. al., 2021). 

However, it is unclear if this refers to storage in general or cool storage for fish and vegetables that is often 

limited through low energy efficiency and lack of power. Experts who were asked to reflect on the survey 

results believe that a proper access to external finance can be achieved and will enhance the business 

potential of RAS (score: 3.52), based on knowledge acquired through INCiTiS-FOOD (Expert Knowledge, 

2023), see Table 2-8. Also, others concluded that a combination of aquaponics and hydroponics systems 

is economically feasible if fabricated with local materials, and will also contribute to food and nutrition 

security of the beneficiaries (Benjamin et. al., 2021).   

 

Table 2-8 Perception of market potential varies 

Competition     Demand vegetables     Demand fish     Capability to produce     

Food safety  
  

Storage  
  

Access to 
finance  

   

  

The quality of jobs is also expected to be very high. Engagement of women and youth is highly rated by 

government officials and NGOs (score: 5) overall, and highly rated in the vegetable sector, while moderate 
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in the fish sector (Table 2-9). There is no other evidence-based literature on youth and women 

engagement. Career attractiveness for women and youth has been highly rated too. Stakeholders believe 

that women and youth can make a notable change by adopting the technologies, thus strengthening the 

resilience in the food system. Annex 1 contains the heatmap for resilience in income and the value 

chain. Table 2-10 provides an overview of the selected barriers and opportunities to be addressed in 

Bamenda.  

 

Table 2-9 Perception of women and youth engagement is good 

Engagement women/ vegetables  5  Engagement women/ fish  3  

Engagement youth/ vegetables  3.7  Engagement youth/ fish  3  

 

Table 2-10 Barriers and opportunities Bamenda (Economic food system) 

Barriers Opportunities  

Low perceived business potential for insect 
farming due to low demand in this sector. 
Services to support the development of insect 
farming and hydroponics are also poorly 
evaluated. A lack of food safety regulations and 
poorly evaluated food safety levels could 
challenge the good market outlook. 

High perceived market potential seen in demand 
and good starting position for women. This was 
especially believed for RAS systems development. 
Attractive job opportunities for women and youth, 
also high availability of labour. 

 

2.3.  Key Impact Areas for INCiTiS-FOOD Living Lab in Bamenda  

With good market prospects, except for insects, a positive perception of inclusion, but weak food 

regulations the following impact areas should be addressed. 

  

2.3.1. Weak implementation of food governance 

Healthy diets and food governance and food policies are in place but their implementation is weak, 

especially for food safety issues. After the proclamation of a policy, there is usually no systematic follow-

up.   

• The living lab could mobilize relevant stakeholders to be involved in discussions on new policies, or in 
follow-up actions regarding the implementation. This could also be based on mutual commitment of 
all stakeholders in combination with regular testing and monitoring to develop self-adherence in the 
sector for the benefit of all.  

• Awareness of healthy eating patterns is still rather low in Bamenda and could be raised by promoting 
the consumption of more vegetables and fish.   
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2.3.2. Challenges resulting from low governance on circularity 

In the fish and insects value chain, challenges such as low circularity governance, absence of policies and 

programs and low awareness on food could be improved with the following actions:  

• There is the need to ensure availability and accessibility of main inputs and products such as seeds, 
fingerlings, and insects. For the latter, stakeholders believe that coordinating the cultivation of different 
types of insects (e.g. harvesting of the green grasshopper is season bound) can ensure year-round 
availability.   

• Provide trainings for proper production methods on both, the cultivation of fish and vegetables and the 
use of circular technologies. Trainings should focus on proper storage methods and food handling, 
mainly for insects and fish products. In effect, storage of food still carries major challenges, for example, 
(dried) fish is now stored with high levels of contaminations and also in some cases, bad storage 
conditions result in high level of food waste. The role of the living lab is seen in providing stakeholders 
with the necessary services to overcome these challenges.   

• Stakeholders agree that interventions to increase circularity in the city are necessary. Actions could be 
promoting circularity cooperatives (e.g., for insect farming and hydroponics), wide testing and 
dissemination of circular technologies (e.g., aquaponics) in the living labs, which could also enhance 
the business potential.  

  

2.3.3. More cooperative business development 

Business potential, value chain development and resilience could be strengthened.  

• The living lab might stimulate the development of cooperatives for circular technologies to empower 
the producers and organize shared trainings and financing facilities. Currently there are only product 
specific cooperatives, e.g. for fish production.  

• Interventions should also look at socio-economic drivers and focus on promoting certification for the 
access to export markets. Certification increases the access to export markets which improves the 
business potential of circular technologies. Living labs could consider training for producers to be 
certified.  

• To enhance the resilience of women and youth entrepreneurs, stakeholders believe that it is important 
to involve more women and youth in the urban food value chain, and showcase their successes to 
motivate others. 
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3. INCiTiS-Food Systems Analysis for Franceville 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Franceville, Gabon.  

 

3.1. Franceville City and Country Fact Sheet  

Demographics and FS 
Outcomes  

Indicators  Figures  

Population  
 2,440,921 [Gabon], 110,568 [Franceville]  
(World Population Review, 2023). (Gabon 
census 2013)  

Geographic area  
267,670 KM² [Gabon]  
(World Data, 2023b).  

Food Security  
17% of population undernourished (World 
Bank, 2023b)  

Literacy rate, youth total (% of 
people ages 15-24)  

90% in 2021 (World Bank, 2023b)  

Women Business and the Law 
Index score (scale 1-100)  

95% in 2033 (World Bank, 2023b)  

Ease of doing business  

Individuals using the Internet (% 
of population)  

70.83% (Statista, 2023b)  

Ease of doing business score  Ranked 169th in 2019 (Word Bank, 2023b)  

New business registered (Gabon)  1,275 in 2020 (World Bank, 2023b)  

Informal economy (% of GDP) 51.6% in 2018 World Economics, 2023b)  

Objective of the Living Lab 
in Franceville 

Type of technology being 
developed in the Living Lab  

 Hydroponic, aquaculture and Aquaponic  

Target stakeholders (e.g., farmers, 
their associations & cooperatives, 
advisors)   

Farmers of integrated agropastoral complex 
of Franceville, cooperative societies, food 
processors and distributors (e.i Agro-
Matsou) as well as retailers in local markets, 
supermarkets and eateries in and around 
Franceville.  

Major goal(s) of the Living 
Lab  
(e.g., yield increase, risk 
reduction)  

Particular emphasis will be placed on training and support for vulnerable 
people and volunteers. The number of people trained will be the performance 
indicator. The living lab is also aiming to train certain households in waste 
sorting in order to recover biological waste. Finally, the LL plans to support 
small traders by supplying them with vegetables and fish in a win-win 
partnership.  
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3.2. Barriers and opportunities for selected agri-food technologies in 
Fanceville 

For the food system analysis in Franceville, barriers and opportunities were analyzed for the following 

circular agri-food technologies: aquaponics, recirculating aquaculture systems (RAS), and insect farming. 

Barriers and opportunities have been defined by depicting the indicators that respondents indicated as 

most challenging or most positive first in paragraph 3.2.1 for food systems performance in general and 

then for social (paragraph 3.2.2), environmental (paragraph 3.2.3) and economic (paragraph 3.2.4) 

sustainability. These perceptions where benchmarked against the state of the art in the literature and 

substituted by the experts and practitioners in the second meeting. For the indictor framework please see 

chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact areas that 

the LL should address given these results. We use a traffic light scale to signal opportunities (green) and 

challenges (red). A full overview of answers indicators of respondents’ perception of the food system is 

depicted in annex 1.  

 

3.2.1. Overview for Aquaponics, RAS System, Insect Farming Development 

Through a number of general questions in the survey, respondents provided a general picture of their 

opinion on Franceville’s food system performance. Survey respondents, practitioners and experts urge for 

solutions for a sustainable agri-food technology development in the local food system. However, market 

potential (score: 1.79) and therefore possibilities to generate income from aquaponics or hydroponics 

(score: 1.6) are believed to be challenging issues, and not very well supported by policies (score: 2.6), in 

particular in the fish sector, circularity, and for healthy diets.  

 

Table 3-1 Food governance and long-term income from aquaponics/hydroponics challenging 

Resilience & income    Food governance   
 

3.2.2. Access and affordability of healthy, nutritious (and socially acceptable) 
food 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food. (2) 

Unsafe food consumption, either based on consumer behaviour or incidence of food-borne disease or 

communicable diseases, often due to a lack of food governance or industry standards. Stakeholders 

provided their opinions on the current state of the food system.  

Major threats to access (score: 2.6) and affordability (score: 2.81) of healthy and nutritious diets identified 

by stakeholders in Franceville (Table 3-2 and Table 3-3) are represented by the belief that the city is not 

capable to feed itself in the near future (1 to 5 years of time, score: 1.81). Most stakeholders are also 

negative for what concerns the consumption of vegetables, fish and insects and citizens’ awareness on the 

nutritional value (Score: 2.08 for healthy eating). 
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Table 3-2 Food security and healthy eating perceived as challenging in Franceville 

Food security   Healthy eating   

 

Concerning insects, experts believe that in the region there is a high consumption of caterpillars and a 

growing market for it; also, caterpillars are not considered insects by a large part of the populations, thus 

possibly generating misunderstandings of their importance as source of food (Expert Comment, 2023). 

More information can be found in Annex 1, which contains the healthy eating results. The table below 

provides an overview of the selected barriers and opportunities to be addressed in Franceville.  

 

Table 3-3 Food security and healthy eating perceived as challenging in Franceville 

Barriers Opportunities  

Stakeholders identify barriers in healthy eating, 
thus believing that consumption of fish, vegetables 
and use/consumption of insects is low. 

This is also coupled with low trust in the ability for 
the city to produce the necessary quantity of 
products from now till the next five years. 

The informal food market is believed to be 
important in influencing the city’s food security. 
Although information is scarce, there is the 
potential that informal markets might provide 
the city with affordable food. 
 

  

3.2.3. Environmental sustainability, circularity, food loss and waste 
management 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance, in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. For local aquaponic facilities water quality, energy 

use and cooling should be taken into consideration.  

Perceptions of stakeholders are generally negative for the environmental sustainability in the food system, 

which means they see major challenges here (Table 3-4). Main points are identified in: Recycling of food 

loss waste (score: 1), circularity governance (score: 1.72) and waste management (score: 1.95). In 2005, 

the situation in Gabon highlighted a poorly developed waste collection and recycling system for household 

waste, due to inadequate municipal budget and 60% going to landfill with 29% of waste being incinerated 

(JB MOMBO, 2005). There is no literature on the waste collection situation development since then in for 

Gabon or for Franceville. But the survey respondents’ scores suggest that the system has not seen any 

major shifts in waste management. Annex 1 contains the heatmaps on circularity. Table 3-5provides an 

overview of the selected barriers and opportunities to be addressed in Franceville. 

 

Table 3-4 Food security and healthy eating perceived as challenging in Franceville 

Circularity governance     Recycling food waste     Waste management     



  

31 
 

 

Table 3-5 Food security and healthy eating perceived as challenging in Franceville 

Barriers Opportunities  

(1) Low ability in recycling food waste. 
(2) Low rating for circular governance. 
(3) Low waste management ability. 
(4) Low ability in elimination of hazards 

No specific opportunity identified. 

  

3.2.4. Market and business potential, value chain development and decent jobs  

Economic potential is evaluated along four different pathways. (1) The market potential, which focuses on 

the effectiveness of new technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce; (2) Value chain 

development which focuses on the interaction and connectivity of different stakeholders in the value chain 

and their potential to change current food system challenges and provide sustainable employment; (3) 

The pathway ‘decent jobs’ which focuses on equality, inclusion, diversity, career opportunity, 

attractiveness of offered (self-) employment and job security in the newly created production and business 

area; and (4) The resilience of business models, which focuses on the availability of resources, knowledge 

and liquidity to develop business models that secure an income.    

Respondents perceive aquaponics, hydroponics and insect farming as challenging for developing a 

profitable business for the future (Table 3-6). For example, the presence and potential of the new 

technologies is lowly rated by stakeholders (score: 1), although demand for fish and vegetables is rated 

high (3.25).  

  

Table 3-6 Food security and healthy eating perceived as challenging in Franceville 

Business potential 
aquaponics  

   
Business potential 

hydroponics  
   

Business potential 
insect farming  

   
Demand  

   

  

In 2011-2016 the Ministry of Agriculture and Rural Development in Gabon alongside the FAO ran a 

program to develop nationwide infrastructure support for aquaculture. Despite a strong start, there are 

constraints such as lack of fish feed accessibility, low quality and quantity of fry growth, lack of 

demonstrations and training amongst farmers, poor operator knowledge of techniques and a lack of 

interest among young people due to a widening age gap of farmers being mostly over 65 years of age 

(Ministere de l’agriculture, de l’elevage, de la peche et du developpement rural, 2016). With Tilapia as a 

main type of fish, the annual production of fish in Gabon is marginal (FAO estimation of 45 tons in 2017).   

Respondents think that access to knowledge (score: 2.5) and access to land (score: 2.19) are better 

compared to access to finance (score 1.13), and provision of supporting services (score: 1.1) for the three 

sectors, that is, fish, vegetables and insect farming (Table 3-7). 
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Table 3-7 : Business is perceived difficult due to challenges in access to finance,  
knowledge, land and services 

Finance access     Information a.     Knowledge a.     Land a.     Services     

  

Respondents believe that the in InCiTiS-Food developed production technologies could attract women 

(Score: 2.67) and youth (Score: 2.17), thus allowing for better inclusion of vulnerable groups (Table 

3-8).  Annex 1 contains all results for market and resilience and income.  

  

Table 3-8 Aquaponics and hydroponics perceived as inclusive job opportunities 

Career attractiveness women      Career attractiveness youth     

 

However, this is not yet the case for the three major value chains. Within the three value chains, major 

challenges are perceived with regard to linking to storage (Score: 1.83), possibly linked to food safety issues 

(score: 1.93), and in youth participation (score: 1.67), see Table 3-9. In effect, experts believe that young 

people, regardless of gender, are being marginalized and technological development and adoption is being 

held back because of lack of trust in the job market and employment opportunities, but also difficult access 

to financial capital (Expert Knowledge, 2023). The African Development Bank (AFDB) identified a number 

of criteria hampering development in Gabon’s agricultural system, among which are young farmers, small 

rural population, unfavorable economic conditions and high transport costs caused by low density, a weak 

and underdeveloped agricultural research system, and lacking government support services (AFDB, 2017). 

However, because aquaponics can be performed in urban areas, high transportation costs are not 

expected. It is likely that poor support from research in the agricultural system and low technical support 

services can negatively impact resilience and income of businesses if these technologies are to be 

deployed. Anecdotal evidence from Franceville seems to support this theory and provide prospects for 

women farmers (Agritecture, 2021). Annex 1 contains all value chain results. Table 3-9provides an 

overview of the selected barriers and opportunities to be addressed in Franceville. 

 

Table 3-9 Aquaponics and hydroponics perceived as inclusive job opportunities 

Barriers  Opportunities   

Market potential is perceived to be higher 
compared to business resilience, indicating that 
stakeholders do not have much trust that a 
business in aquaponics, RAS, hydroponics or 
insect farming will provide them with a long-
term income.    

Storage facilities seem to be insufficient and 
food safety is possibly an issue for value chain 
development. Young people find the market for 
new technologies challenging.  

Market perspectives from urban production are 
better, as they do not rely on fragmented rural 
disperse infrastructure. Also costs of urban farming 
might be lower than rural farming and transportation 
to the city. There is a perceived good current demand 
for fish, vegetables and insects. The INCiTiS-FOOD 
agri-food technologies seem to be attractive careers 
for vulnerable groups (women and youth).  
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3.3. Key impact areas for INCiTiS-FOOD living lab in Franceville 

3.3.1. Healthy diets, food governance and food policy  

Making use of informality and improving formality in business and in the enabling environment: As 

stakeholder recommendations suggest, attention should be given to improving the formal business 

structure, specifically, to encourage the youth and women to leave the informal business. Much attention 

is also given to the enabling environment, with stakeholders believing that there should be policies that 

enable stakeholders in the value chain to benefit from better food governance. 

There is need of an increase in food availability: A shared recommendation from stakeholders was that 

food supply and therefore availability in the city needs to increase. The use of the new agri-food 

technologies as tested by INCiTiS-FOOD that focus on urban farming is believed to be an opportunity in 

this regard.  

  

3.3.2. Business potential, value chain development and resilience  

More information and education should be provided on aquaponics and hydroponics: Stakeholders 

believe that in order to support the business and market potential of these technologies, there is the need 

for more information. For example, for insects farming, information such as the ecology of the insects (to 

identify collection areas and design production techniques) is required.   

For the business potential and value chain development, more socio-economic information such as the 

age groups and sex of the people most involved in these activities, the means of adoption, how the 

products are transported to urban centres, and market indicators such as the different customer 

categories.  

Stakeholders and experts believe that much attention should be given to enhancing engagement of 

women and youth. Women and youth are seen as minority groups with strong willingness to innovate and 

representing large parts of the Gabonese population. It is believed that there is the need for a unification 

of forces, especially including those of young people and women.  

  

3.3.3. Environmental sustainability and circularity  

Stakeholders identified the need to strengthen the enabling environment and the circularity governance 

by developing and enforcing policies and laws to better manage food waste. Moreover, it is believed that 

much effort should be given to mapping actors of the supply and value chain in order to identify customers 

for the different products developed (e.g., identify actors in value chain that require organic waste, like 

insect farmers and market gardeners).  

Increased awareness and strengthening education are also seen as an important action arena, for 

example, by creating activities on recycling of organic waste. Or by engaging in educational programs in 

schools around compost (that could be applied in school gardens). All of this is also seen as an opportunity 

to educate the population (and especially farmers) on alternative use of food waste material, such as 
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fertilization of soils. Municipal authorities are believed to be important for the implementation of these 

educational programs. Box 3-1 illustrates transitional pathways. 

 

Box 3-1: Illustration of food transition in Libreville, Gabon 

Hydroponics, 
Women 
Entrepreneur  

Libreville  

La Ferme Urbaine Okoume  

Description of action and how it transforms food systems. The Ferme 
Urbaine Okoume was founded by C.S. Ondo is a 10 square meter small scale 
hydroponic microfarm in Franceville founded with a World Bank grant.   

Impact areas addressed. The objective is to offer the Gabonese people a 
sustainable agricultural model that not only “met this need for local fruits and 
vegetables, but also offered up a solution for youth unemployment and 
encouraged the Gabonese people to take an interest in agriculture.”    

Scope of action. The farm produces about 300 lettuces (romaine and iceberg) 
and herbs (parsley, coriander, basil, oregano and arugula) per week. In an 
experimental garden the farm experiments with tomatoes, green onions, 
zucchini and experiments with crop rotation. Production is organic.  

Potential for scaling. The farm attracts a lot of attention for viewings, school 
visits, workshops, and individuals wanting to come and learn about growing 
plants at home, as well as restaurant owners wanting to integrate their 
products into their menu. However, the last posts on internet are from 2021.  

Source: Meet The Female Entrepreneur Changing Gabon’s Food Systems — 
AGRITECTURE  

  

  

https://www.agritecture.com/blog/2021/6/2/meet-the-women-reconnecting-african-communities-with-locally-grown-food
https://www.agritecture.com/blog/2021/6/2/meet-the-women-reconnecting-african-communities-with-locally-grown-food
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4. INCiTiS-FOOD Systems Analysis for Ibadan 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Ibadan, Nigeria.  

 

4.1. Ibadan City and Country Fact Sheet  

 

 

4.2. Barriers and opportunities in Ibadan’s Food System 

For the food system analysis in Ibadan, barriers and opportunities were analyzed for the following circular 

agri-food technologies: aquaponics, recirculating aquaculture systems (RAS), and insect farming. For 

Ibadan, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 4.2.1 for food systems performance in 

general and then for social (paragraph 4.2.2), environmental (paragraph 4.2.3) and economic (paragraph 

4.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 

and substituted by the experts and practitioners in the second meeting. For the indictor framework please 

see chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact areas 

Demographics and FS 
Outcomes 

Indicators Figures 

Population 
223.8 million [Nigeria], 
3.87 million [Ibadan]  
(World Population Review, 2023) 

Geographic area 
923,770 km² [Nigeria] 
3,080 km² [Ibadan] (World Data, 2023c) 

Population living in slums (% of 
urban population) 

49% in 2020 (World Bank, 2023c) 

Food Security 
28% population food insecure in 2021 
(International Monetary fund, 2023) 

Literacy rate, youth total (% of 
people ages 15-24) 

75% in 2018 (World Bank, 2023c) 

Ease of doing business 

Women Business and the Law 
Index score (scale 1-100) 

66.3% in 2022 (World Bank, 2023c) 

Individuals using the Internet (% 
of population) 

55% in 2021 (World Bank, 2023c) 

Ease of doing business score Rank 131 in 2019 (World Bank, 2023c) 

New business registered 
(Nigeria) 

348,618 in 2022 (gov.ng, 2023) 

Objective of the Living 
Lab at 
University of Ibadan (UI) 

Informal economy (% of GDP) 57.7% in 2023 (World Economics, 2023c) 

Type of technology being 
developed in the Living Lab 

Aquaponic, Aquaculture, Hydroponic, 
agronomy and Insect Culture 

Target stakeholders (e.g., 
farmers’ and their associations 
& cooperatives, advisors) 

Farmers and their associations and 
cooperatives, advisors. 

Major goal(s) of the LL 
(e.g., yield increase, risk 
reduction) 

Quality food production in a city environment with high yield per unit area of 
land at the lowest possible amount, optimal waste management, and a safe 
environment. 
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that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 

and challenges (red). A full overview of answers indicators of respondents’ perception of the food system 

is depicted in the annex.  

 

4.2.1. Overview for Aquaponics, RAS System, Insect Farming Development 

Through several general questions in the survey, respondents provide a general picture of their opinion 

on Ibadan’s’ food system performance. Stakeholders perceive the food system as well functioning and 

beleive that aquaponics, hydroponics, RAS systems and insect farming can be eventually sustainable due 

to the market potential (Table 4-1). This conclusion is not directly attributed to specific elements in the 

survey, but expressed by stakeholders in the panel discussion. In particular the vegetables sector is very 

positive towards new developments. This is also supported by the literature (Niyonsaba et. al., 2021;, 

Kaleem, & Sabi, 2021). Annex 1 contains a table representing the results on stakeholder perceptions for 

the food system of Ibadan. 

 

Table 4-1 Perceived good market potential for aquaponics, hydroponics, RAS and insect farming. 

Market potential   Market demand   

 

4.2.2. Access and affordability of healthy, nutritious (& socially acceptable) food 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food; and (2) 

Unsafe food consumption, either based on consumer behavior or incidence of food-borne disease or 

communicable diseases, often due to a lack of food governance or industry standards. Stakeholders 

provided their opinion on the current state of the food system.  

Stakeholders in Ibadan believe that demand (score: 3.57), consumption (score: 3.12) and accessibility 

(score: 3.30) of fish, and vegetables is quite high. As a consequence, the perception of the ability of the 

city region food system to feed its population in the next 1 to 5 years is also perceived as high (score: 3.42). 

However, experts agree that this perception is not reflected in reality, and believe that women's food 

security should be rated even lower than 2.93 points (expert comment, 2023). Indicators on dietary intake 

show that the consumption of vegetables in Nigeria (92.8g per day) is lower than the recommended target 

of 300g per day. Moreover, it is believed that production cannot meet demand (RVO, 2019). On the other 

hand, fish consumption (33.3g per day) is higher than the required dietary intake (28g per day) (Tufts 

University, 2019). Concerns are identified regarding the actual affordability of these products (Mekonnen 

et. al., 2021). Moreover, experts that had the chance to provide feedback on the survey results presented 

their interest in having more information how women perceive the affordability for different categories of 

products (expert comment, 2023), see Table 4-2. 

Food and nutrition policies (score: 2.49) are lowly rated by a considerable number of stakeholders. 

According to Okoruwa & Onuigbo-Chatta (2021) who reviewed four policy documents in Nigeria including 

the National Policy on Food Safety and its Implementation Strategy (NPFSIS), there is a need to update 
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roles, mandates, stakeholder responsibilities, areas of coordination, monitoring and control. This is a dire 

need for revisions with a public-private interface of multi-stakeholder management targeting food and 

nutrition security. Annex 1 contains the results for the indicator ‘improving health’, social sustainability. 

Table 4-3provides an overview of the selected barriers and opportunities to be addressed in Ibadan. 

 

Table 4-2 Perception of high consumer demand and accessibility for fish and vegetables 

Consumption   Accessibility food   Food security   Food security women   

 

Table 4-3 Barriers and Opportunities for Food Systems (social sustainability) 

Barriers Opportunities  

Affordability is perceived to be low. The 
perception is that the food system is not well 
supported by food and nutrition policies.    

The market demand for in particular fish seems 
to be high.  

 

4.2.3. Environmental sustainability, circularity, food loss and waste 
management 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. For local aquaponic facilities water quality, energy 

use and cooling should be taken into consideration.  

Stakeholders in Ibadan believe that the level of food loss in the city is high (score: 2.25), thus hindering 
environmental sustainability of the system (Table 4-4). According to the World Bank (2020) Nigeria loses 
and wastes 40% of its total food production, equal to 31% of its total land use and producing 5% of the 
country’s GHG emissions.  However, researchers and NGOs believe that the elimination of hazards 
(score: 4) from food waste through processes such as drying, boiling, blanching, acidification, 
fermentation and freezing is properly done. This contradicts research as literature shows that waste 
management in Ibadan is inadequate (Alabi, 2020). In this environmental sustainability overview, 
surprisingly, the insect sector is believed to be the least promising with high alleged level of food loss and 
poor ability in waste management. Annex 1 contains all results from the survey regarding circularity. 
Table 4-5provides an overview of the selected barriers and opportunities to be addressed in Ibadan.  

 

Table 4-4 Overall varying picture on food loss in Ibadan 

Food loss producers   Food loss processors   Food loss retail   
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Table 4-5 Barriers and Opportunities for FS in Ibadan (Environmental) 

Barriers Opportunities  

Low waste management in the sectors, whilst 
stakeholders believe in its efficiency can represent 
a barrier as it might not raise awareness in this 
field. Low presence and implementation of 
program and policies that address environmental 
sustainability. 

While stakeholders are optimistic regarding 
introducing aquaponics and hydroponics and their 
effect on environmental sustainability, perception 
varies. No specific opportunity was identified. 

  

4.2.4. Economic growth, decent jobs, market and business potential and value 
chain development 

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

effectiveness of new technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focus on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) The 

pathway ‘decent jobs’ focuses on equality, inclusion, diversity, career opportunity, attractiveness of 

offered (self-) employment and job security in the newly created production and business area. (4) While 

resilience of business models focuses on the availability of resources, knowledge and liquidity to develop 

business models that secure an income.    

The market potential for the development of aquaponics, hydroponics, RAS systems and insect farming in 

Ibadan, is supported by high perceived demand of fish vegetables and insects among consumers and users 

within the supply chain (score: 4.25). Specifically, consumption of fish and vegetables are rated as some 

of the highest (score: 3.50 for fish and 5 for vegetables); literature on the topic indicates that fish 

consumption in Nigeria is indeed high, but the same does not hold for vegetables (Tufts University, 2019). 

Stakeholders rate the current capacity for the city to produce vegetable, fish and insects as fair 

(score: 3.03), the prospects for a profitable business or job are less optimistic (Table 4-6). In effect, it is 

believed by financial organizations, input technology providers, producers and researchers that the initial 

costs for starting up the businesses (especially for vegetables and fish) is higher compared to traditional 

production systems (score:2 for vegetables, 3 for fish). According to UNDP (2022) high investment costs 

are recognized as challenges for business potential. Experts also have a higher belief in the business 

potential of the fish sectors compared to the insect sector (Expert Comment, 2023). 

 

Table 4-6 Perceived positive outlook for market potential in Ibadan 

Production capacity rated by producers   by government   by researchers   

 

In terms of value chain development, the processing step is seen as the one carrying major potential, 

specifically in the fish sector. Interestingly, experts who were engaged in providing feedback to the survey 

results, tend to support the more optimistic view of processors in circularity (see Annex 1 – circularity 
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table). Processors might have a different relationship to recycling than other stakeholders, seeing it as a 

way to add value (Expert Comment, 2023).  

Some issues are identified at the storage level. According to literature, lack of adequate handling, 

processing and storage of vegetables and fish poses major threat to meeting demand (Babalola, 2016; 

Adeyeye, 2016). The perception of available infrastructure is not well rated either. See Annex 1 for the 

market potential. 

Perceptions of stakeholders to secure a long-term income from aquaponics, hydroponics, RAS systems and 

insect farming is poor. Major issues are identified in access to primary inputs, such as land (score: 1.33), 

information (score: 1.71) and finance (score: 1.78), whilst knowledge access is generally believed to be 

better (score: 2.82). Moreover, the services for supporting the development of circular technologies are 

poorly rated (score: 1.63 hydroponics). Annex 1 contains the full table on resilience and income (Table 

4-7). Table 4-8 provides an overview of the selected barriers and opportunities to be addressed in Ibadan. 

 

Table 4-7 Challenging business conditions regarding access and services 

Access finance  A. knowledge  A. land  Services  

 

Table 4-8 Barriers and Opportunities for FS in Ibadan (Economic sustainability) 

Barriers Opportunities  

Due to high perceived costs and limited access to 
finance and market information there is a 
perceived low potential for business in 
aquaponics, hydroponics, RAS and (less in) insect 
farming, which is aggravated by a lack of labour 
availability, storage facilities and processing issues 
in the value chain. Therefore, business 
sustainability is also rated poorly. 

Informality, now representing 57.7% of the 
business population (World Economics, 2023c), is 
not believed to influence the market potential, 
which can both represent a disadvantage or an 
advantage depending on how efficiently the 
market operates. 

There is a perceived high potential and demand for 
fish products.  

Job perspectives for marginalized groups are rated 
high, with women involvement being considered 
higher than youth involvement. Literature shows 
that the role of women in the complementary 
aquaculture sector is high for SME, however in 
terms of ownership (businesses and boats) their 
role is marginal (Nwuosu, 2021).  
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4.3. Key impact areas for INCiTiS-FOOD living lab in Ibadan 

Based on expert opinion, literature and survey results, this assessment identified three main impact areas 

that could be addressed by the living labs. 

 

4.3.1. Environmental sustainability, circularity of food loss and waste 
management 

Experts identify the adoption of technology, and circularity awareness as major categories in the 

environmental sustainability impact area (expert comment, 2023). Fostering technology adoption, 

enhancing awareness, and generating evidence-based knowledge for food system actors is the way 

forward. To transform the perception of waste management, promoting collaboration, and developing 

cost-effective waste management opportunities will ultimately drive efficient aquaponics, hydroponics, 

and insect-based solutions for enhanced food production. 

Strategic actions and ambitions: 
• Awareness and knowledge creation for technology adoption in vegetable, fish, and insect circularity 

and waste management for all value-chain actors. 
• Evidence-based knowledge and information on circularity and waste management for government 

departments to change their perception of waste management. 
• Research and development on best practices on the role of different supply-chain actors, and 

collaboration to generate cost-effective waste management business opportunities. 
• No nationwide waste management plan exists for aquaponics, hydroponics and RAS yet, but inspiration 

can be taken from the Department of Agriculture and its strategy of using chicken and pig waste for 
fish feed and vegetable nutrients. 

• Commercialization of Insect production that creates high-quality input into fish and vegetable 
production. 

 

4.3.2. Economic growth, decent jobs, market and business potential and value 
chain development 

Fish production and scoping cultivating insects as feed has a low perceived business potential whilst the 

market potential is generally believed to be positive. Leveraging insects as affordable protein sources and 

optimizing aquaponic technology, is the way forward to innovate low-cost business models. By cultivating 

diverse crops, empowering local communities, and fostering global trade, we can shape Ibadan's future as 

a thriving economic hub. 

Strategic actions and ambitions: 
• Insects are a great low-cost alternative protein source. Insect farming is done mostly with wild insects. 

There is huge potential for farms to be set up to move production closer to the city due to low input 
costs and high expected revenue.  

• More study needs to be done on the sustainability of the initial deployment of aquaponic technologies 
such as technology, low-cost-based innovation and minimal resource utilization. 

• Business model analysis for low startup cost structure and value from revenue streams of food items 
grown.  
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• Adoption of novel cultivation practices such as the production of exotic but low-cost vegetables for the 
region such as kale or cauliflower and growing spices to offset costs then transition to local vegetables 
for food security. 

• Provision of processing and storage facilities (centralized and individual) to shorten the logistics, 
transportation and procurement in the supply chain and associated cost structure.  

• Access to credit (subsidy, grants, loan and insurance) and training on business potentials for value 
addition by provisioning inputs for fish from vegetable and insect production. 

• Creation of online and offline markets and avenues for improved engagement of informal 
producer/markers association. 

• Promotion of a soilless circular system to avoid land access issues for youth and women. 
• Production of high-quality export-grade produce for expansion to the international market. 
 

4.3.3. Affordability of products, resilience and income 

Education, investment, and collaboration are the keys to bridging research, policy, and practice, promoting 

a circular economy and enhancing income for Ibadan's households. Experts identify information, land and 

finance are major challenges to be tackled. 

Strategic actions and ambitions: 

• More should be done to encourage and educate current farmers about the potential of insects as a 
source of fish feed and manure for vegetable production.   

• No matter the sector or technology, the main goal to achieve food security must be low-cost produce, 
as that is the only way to reach lower-income households.  

• Black Soldier fly is crucial for developing a cheap functioning insect farming sector.  
• Training and sensitization on the importance of circular vegetable, fish, and insect production and value 

addition in the city. 
• Overall investment in insect farming. (i.e. Knowledge creation, local knowledge implementation, 

investment for the startup and scalability). 
• Seminars and workshops for value-chain actors to bridge the gap between research, innovation, policy 

and practice in fish, vegetable and insect production for a healthy diet in Ibadan city. 
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5. INCiTiS-Food Systems Analysis for Lagos 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Lagos, Nigeria.  

 

5.1. Lagos City and Country Fact Sheet  

Demographics and FS 
Outcomes  

Indicators  Figures  

Population  
223.8 million[(Nigeria], 1  
5.3 million [Lagos]   
(World Population Review, 2023). 

Geographic area  
923,770 km² [Nigeria]  
1,171 km² [Lagos] (World Data, 2023).  

Population living in slums (% of urban 
population)  

49% in 2020 (World Bank, 2023).  

Food Security  
28% population food insecure in 2021 
(International Monetary fund, 2023).  

Literacy rate, youth total (% of people 
ages 15-24)  

75% in 2018 (World Bank, 2023).  

Women Business and the Law Index 
Score (scale 1-100)  

66.3% in 2022 (World Bank, 2023).  

Ease of doing business  

Individuals using the Internet (% of 
population)  

55% in 2021 (World Bank, 2023).  

Ease of doing business score  Rank 131 in 2019 (World Bank, 2023).  

New business registered (Nigeria)  348,618 in 2022 (GOV.NG, 2023).  

Informal economy (% of GDP)  
57.7% in 2023 (World Economics, 
2023).  

Objective of the Living Lab 
in Lagos  
Aglobe Development 
Center  

Type of technology being developed in 
the Living Lab   

Aquaponics, Insect Farming Rabbit and 
Snail Farming.  
  

Target stakeholders (e.g., farmers’ and 
their associations & cooperatives, 
advisors  

Fish and vegetable farmers, 
cooperatives, policymakers and 
vulnerable groups.  

Major goal(s) of the LL 

(e.g., yield increase, risk 
reduction)  

Providing healthy food and improved nutritional diet to (peri-)urban population 
while conserving the environment as well as empowerment of vulnerable 
groups through innovative production techniques and practices.  

 

5.2. Lagos Food System Barriers and Opportunities  

For Lagos, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 5.2.1 for food systems performance in 

general and then for social (paragraph 5.2.2), environmental (paragraph 5.2.3) and economic (paragraph 

5.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 

and substituted by the experts and practitioners in the second meeting. For the indictor framework please 

see chapter 2. This chapter highlights main challenges and opportunities and ideas for the impact areas 

that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 
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and challenges (red). A full overview of answers indicators of respondents’ perception of the food system 

is depicted in Annex 1.  

 

5.2.1. Overview for aquaponics, RAS, hydroponics and insect farming 

Through several general questions in the survey, respondents provide a general picture of their opinion 

on Lagos’food system performance. According to stakeholders’ perceptions on the current challenges 

present in Lagos food system, food governance (score: 2.39) was the lowest scoring indicator for the 

performance of the system, followed by the resilience and income (score: 2.42) indicator (Table 5-1). 

Literature on resilience of Food Systems in Africa, shows constraints from competing claims over natural 

resources, socio-politics, demographics and migration. However, signs of economic resilience are seen in 

increased urban consumer demand, increase in population and strengthening of the middle class (de 

Steenhuijsen, 2021). Researchers seem to be the stakeholder group mostly indicating that businesses are 

more resilient. In particular, input technology providers rate the resilience of businesses as high.  The 

scientific community also believes that the market potential in Lagos can represent an opportunity for the 

development of alternative production systems. Annex 1 contains the full stakeholder overview of results. 

 

Table 5-1 Fair food governance and income possibilities in Lagos 

Food governance   Resilience & Income   

 

5.2.2. Access and affordability of healthy, nutritious (and socially acceptable) 
food in Lagos 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food. (2) 

Unsafe food consumption, either based on consumer behavior or incidence of foodborne disease or 

communicable diseases, often due to a lack of food governance or industry standards for which we asked 

food systems stakeholders to provide their opinion.  In general, stakeholders consider the influence of the 

informal market (score: 3.82) on the functioning of the food system very high (Table 5-2). In effect, the 

informal economy plays a substantial role in determining the performance of the system thus influencing 

also the food environment in its personal and external domain dimensions (e.g., availability 3.13, 

accessibility 3.32, affordability 2.71, etc.; Mekonnen, 2022). With regard to food and nutrition policy 

stakeholders believe the system is not performing according to the optimal need and could be better 

supported (score: 2.33). This is in line with the findings in the Nigerian Food System Assessment Profile 

that was conducted in 2022, where it was noted that weak implementation of relevant policies is 

stagnating agriculture production in Nigeria (FAO, EU and CIRAD 2022). Researchers seem to be the ones 

most negative about this element. 
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Table 5-2 Quite positive perception of access to and availability of food, mostly through informal 
markets 

Access 
  

Affordability 
  

F&N policy 
  

Food security 
  

Importance 
informal markets 

  

 

Government, NGO and consumers inferred that social equity is fair to good (Table 5-3). This contradicts 

the result of a survey carried out in 2020 to assess protein deficiency in Nigeria claimed that 45 percent of 

the population, translating to almost half of the 206 million Nigerians, do not consume protein daily as 

compared to the recommended dietary intake (Protein Challenge, 2020). In Nigeria, dietary intake for fish 

is higher than dietary intake for vegetables; however, if the first is higher than recommended target (33.3g 

per day compared to 28.2g), the second is lower (92.8g per day against 300g per day) (Tufts, 2019). The 

results on the indicator for healthy eating are available in Annex 1. Table 5-4 provides an overview of the 

selected barriers and opportunities to be addressed in Lagos. 

 

Table 5-3 Good access and availability of food for women and young people 

Social equity Government   NGO   Researchers   Consumers   

 

Table 5-4 Barriers and opportunities Lagos (Social FS) 

Barriers Opportunities  

Indicators on food and nutrition security have 
been generally poorly evaluated by the 
research community with major barriers 
identified at policy level and healthy eating. 
More positive reactions have been registered 
with other stakeholders including NGOs and 
the government.  

The misalignment of these group of actors 
can itself identify a barrier, as it shows the 
underestimation (or overestimation) of food 
and nutrition indicators in the food system, 
thus signaling different intensity in call for 
actions.  

As stakeholders believe that demand for products like 
fish, vegetables and insects is high, there is potential 
for further increase in supply of these products. In 
Lagos, stakeholders believe that demand for fish is 
higher than demand for vegetables, however this could 
be an overestimation.  

Informal markets influence the good performance of 
the food system and should be given particular 
attention. 

 

5.2.3. Environmental sustainability, circularity, food loss and waste 
management in Lagos 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 
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practices and fisheries need to deal with overfishing. For local aquaponic facilities water quality, energy 

use and cooling should be taken into consideration.   

In terms of environmental sustainability, stakeholders believe that the elimination of hazards is well 

managed in the city (score: 4), see Table 5-5. However, this item was evaluated only by NGOs, thus 

reporting a skewed stakeholder perspective on the issue. In effect, knowledge and practices on hazard 

elimination from food waste in Nigeria is limited (Diwe et. al., 2016). On the other hand, multiple 

stakeholders agree with high level of food loss, among which NGOs, and input and technology providers 

score the lowest (2 – high level of food loss). According to Onwude et. al. (2023), over 40% of this fresh 

produce is lost after harvest, resulting in more than 30% loss in smallholders’ income. Table 5-6provides 

an overview of the selected barriers and opportunities to be addressed. in Lagos. Annex 1 contains the 

table on circularity.  

Table 5-5 Hazards well addressed in Lagos, but not food loss 

Eliminating hazards   Food loss   

 

Table 5-6 Barriers and opportunities Lagos (Environmental FS) 

Barriers Opportunities  

NGOs were the group identifying recycling of 
biomass and reducing waste as the major barriers 
and threatening environmental sustainability. 
Other barriers that were recognized by major 
stakeholder groups were waste management and 
the scarce governance in the field of circularity, 
with the latter being assessed low by researchers, 
processors and input/technology providers. In this 
field, considerable effort is needed for policy 
applications engaging all value-chain actors with 
emphasis on the technology implementation and 
financial gain of food loss reduction (Onwude et. 
al., 2023). 

Perceptions of respondents indicate that the high 
food loss and the need for proper food waste 
management including hazard removal from food 
waste, can be seen as opportunities for job 
creation and strengthening of the enabling 
environment for technology development. This is 
especially true for the insect sector that is seen by 
stakeholders as the one mostly linked to the 
concept of circularity. All of these highlight the 
need for a more systemic approach where 
solutions to barriers become opportunities for 
sustainable development. 

 

5.2.4. Economic growth, decent Jobs, market potential, business resilience and 
value chain development in Lagos  

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

business potential of the technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focuses on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) Decent 

jobs focuses on equality, inclusion, diversity, career opportunity, attractiveness of offered (self-) 

employment and job security in the newly created production and business area. (4) While resilience of 

business models focuses on the availability of resources, knowledge and liquidity to develop business 

models that secure an income.     
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Overall, perceptions on the market potential for fish and vegetables are very positive (Table 5-7), even 

though the presence of aquaponics, hydroponics, RAS and insect farming is low in Lagos. This is in line with 

Focus Group Discussions held on 17th of August 2023. However, the same judgement cannot be made for 

insect farming, which was given a lower score by the same stakeholder group (score: 3). In effect, the 

knowledge about this technology is not yet embedded in the community as a commercial advantage 

(Verner et. al., 2021). Feedback from experts also highlighted how adoption of aquaponics is challenged 

in the region due to fluctuating feed prices, regulatory hurdles and limited market demand are all factors 

that pose threats to technology development (Expert Comment, 2023). 

 

Table 5-7 Positive perception on market outlook circular technologies in Lagos 

Market potential aquaponics/hydroponics   insect farming   RAS   

 

Producers and financial organizations also believe that the investment for start-ups in these technologies 

is quite high (score: 2.90) compared to conventional production systems. However, a recent UNDP (2022) 

study mentions that costs are also high for inefficient conventional practices. Stakeholders assume higher 

barriers for informal businesses (score: 2.77) as they also need substantial investment based on loans from 

formal financial intermediaries (which is not accessible by informal businesses) to start a more formal 

business.  

As part of the business and market potential there is also the need to understand if the integration of 

these sectors is possible. To better understand the market potential, respondents were also asked to rate 

the demand for fish, vegetables and insects as output of aquaponics, hydroponics, RAS and insect farming, 

which are rated positive. In particular NGOs, government and consumers think there is demand. 

Respondents perceive competition as fair. For business development labour availability is fair. While 

women and youth engagement is expected to be fair in fish, vegetable and insect production, it is 

perceived as low for youth within the value chains. Value chain development might also be challenges due 

to a lack of adequate handling, processing and storage of vegetables and fish (Babalola, 2016; Adeyeye, 

2016). Annex 1 contains table on market and value chain. 

 

Table 5-8 : Perception of higher costs for circular technologies in Lagos 

Market inputs and outputs (costs)   Competition   Labour availability   

 

Stakeholders’ perceptions on resilience of businesses to socio-economic and environmental shocks in 

relation to the development of aquaponics, hydroponics, insect farming and RAS technologies were 

relatively negative (compared to other categories such as market potential). Access to inputs for start-ups 

in terms of finances (score: 1.62), land (score: 1.96), knowledge (score: 2.44) and market information 

(score: 1.85) are scored low among major stakeholders. Feedback from experts report that the limited 

awareness that currently exists within the value chains for fish and vegetables may significantly hinder the 

adoption of the technology in question. For example, farmers do not have access to information about the 

use of RAS and aquaponics for fish and vegetables farming. A lack of awareness and knowledge on insect 
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farming also means that people would ignore the nutritional benefits and sustainability advantage of 

insects. For most, access to land is the main problem that affects the use of new circular technologies in 

the region because of its high costs. Lagos being a highly populous and urbanized city, has a limited amount 

of available land for agriculture purposes. Annex 1 contains the overview of results on income resilience. 

Table 5-9 provides an overview of the selected barriers and opportunities to be addressed in Lagos. 

 

Table 5-9 : Perception of higher costs for circular technologies in Lagos 

Barriers Opportunities  

Despite the well perceived business potential, 
stakeholders identify a barrier in the current city’s 
capacity for the production of insects, vegetables 
and fish. This is a major challenge that needs to be 
tackled.  

There is low youth participation in the value chain. 

Overall, a poor attribution to resilience and 
income can be observed, with low scores detected 
at the level of inputs (i.e., land) and services for 
the technologies. 

Sector integration and increasing value chain 
linkages in combination with food governance 
represents an opportunity as a lot of food is lost due 
to inadequate handling, storage and processing. 

Stakeholders perceive that there is high 
attractiveness for women in careers related to the 
development of the technologies. 

 

5.3. Key Impact Areas for INCiTiS-FOOD Living Lab in Lagos 

Based on expert opinion, literature and survey results, this assessment identified three main impact areas 

that could be addressed by the living labs. 

 

5.3.1. Resilience of new businesses is low due to poor access to knowledge, 
inputs and services  

Producers and value chain partners lack capacity in knowledge, finance and services related to aquaponics. 

Major concerns were also expressed for access to initial capital resources such as land. Communication 

between farmers in the vegetable sector is poor. This results in a low degree of organization in the value 

chain (Nigeria Sector Assessment, 2022)  

Strategic actions and ambitions:  

• Stakeholders recommend setting up structures (such as help lines or online platforms), where 
practitioners can seek expert advice, technical assistance and guidance on troubleshooting issues 
related to aquaponics and insect farming. 

• Provide comprehensive training programs and workshops on aquaponics and insect farming to 
bridge the knowledge gap and build capacity among aspiring urban farmers. The information 
available on the internet can be overwhelming so there is need to develop targeted training 
programs, online courses, and educational materials that cover various aspects of circular 
technologies, catering to different skill levels and backgrounds. 
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• A gendered investment guide for the city would be beneficial. Developing knowledge and 
information capacity building would provide them with a better functioning market and value chain 
efficiency and therefore more profitable and sustainable economic opportunities. 

• It is recommendable to research the potential of more integrated market and value chain 
development within the city as well as the potential for development of new value chains that are 
more favorable smallholder business, women, youth and citizens. Actions and ambitions should be 
discussed among the city region food stakeholders in the follow up process.  

 

5.3.2. Increase youth participation through strengthening the enabling 
environment: 

• Create awareness programs to showcase the benefits of circular technologies, such as aquaponics 
emphasizing their potential for sustainable careers and economic growth this can help improve 
acceptance and participation of youths. 

• Create platforms for young people to actively participate in circular technology projects by providing 
financial support such as grants, low-interest loans and funding opportunities specifically targeting 
youths interested in circular technologies such as aquaponics. 

• Provide financial support such as grants, low-interest loans and funding opportunities. 
• Ensure access to major capital inputs and initial resources.  
• Support collaboration between farmers; this will enable farmers to pool resources, with some 

farmers having extensive land but lacking necessary skills for implementation. By joining forces, they 
leverage each other's strengths and expertise. 

• Raise awareness about government land initiatives; it's crucial for farmers to have knowledge about 
land initiatives offered by both state and local governments for agricultural use. This information is 
important because governments at various levels as much as possible try to make land available for 
agriculture, facilitating easier access for farmers. 

 

5.3.3. Environmental sustainability as effective waste management and 
circularity governance  

Respondents to the survey in Lagos find environmental sustainability, food loss and waste management 

particularly challenging in the city. Strategic action could be linked to the interactive features of 

aquaponics and other circular technologies and better intersectoral dialogue and new value chain design 

within the city food region. Strategic actions should be well aligned with city region waste collection and 

recycling services.  

Strategic actions and ambitions: 

• Launch comprehensive awareness campaigns, workshop, seminars that educate the public about 
recycling of food waste and circular economy concepts, highlighting the benefits of circular 
technologies like aquaponics. 

 

5.3.4. Market potential vegetables and access to affordable food 

Survey results showed beneficial aspects of developing the potential for vegetable production in the city, 

as dietary intake of vegetables is still low, while fish consumption is within target range for Nigeria (Tufts, 

2019). Also, the career perspectives for women have been considered more positive for vegetable 
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production. This provides an opportunity to increase vegetable production for women within the city, its 

challenges in resilience and access to knowledge, land rights and finance can be overcome. As there is 

demand for vegetables, the risk of vegetables being wasted is low. 

Strategic actions and ambitions: 

• Encourage urban farming practices such as vertical farming, roof top farming, hydroponics and 
aquaponics and provide incentives in the form of capital, grants and loans for interested participants. 

• Establishment of farmers markets where urban farmers can sell their produce directly to 
consumers, reducing the need for extensive distribution networks, this will increase return on 
investments thus strengthening urban food systems.  
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6.   INCiTiS-FOOD Systems Analysis for Moyamba 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Moyamba, Sierra Leone.  

6.1. City and country fact sheet 

Demographics and FS 
Outcomes 

Indicators Figures 

Population 
8.80 million in 2023 [Sierra Leone], 
6,700 in 2023 [Moyamba], 
World Population Review, 2023. 

Geographic area 
72,300 km² [Sierra Leone], 
6,902 km² [Moyamba],  
(World Data, 2023d).  

Population living in slums (% 
of urban population) 

51% in 2020 (World Bank, 2023d). 

Food Security 
31.5% food insecurity in 2020 (World Bank, 
2023d). 

Literacy rate, youth total (% of 
people ages 15-24) 

72% in 2021 (World Bank, 2023d). 

Ease of doing business 

Women Business and the Law 
Index score (scale 1-100) 

72.5% in 2022 (World Bank, 2023d). 

Individuals using the Internet 
(% of population) 

18% in 2020 (World Bank, 2023d). 

Ease of doing business score 47 in 2019 (World Bank, 2023d). 

New business registered 1980 in 2018 (World Bank, 2023d) 

Informal economy (% of GDP) 37.3% (World Economics, 2023d) 

Objectives of the living lab 
at  
Njala University 

Type of technology being 
developed in the Living Lab 

Aquaponics, Hydroponics, Insect Farming 

Target stakeholders (e.g., 
farmers’ and their 
associations & cooperatives, 
advisors) 

Farmers (including women groups) to 
produce for their own household and 
income generation. Youth (groups) to 
produce for markets. Potential: can reach 
middle-class households as well with spaces 
to produce for own consumption. 

Major goal(s) of the Living 
Lab (e.g., yield increase, risk 
reduction)  

The primary objective of the living lab is to offer comprehensive training to 
individuals interested in adopting the INCiTiS-FOOD  innovations, leading to 
substantial positive effects on food and nutrition security (FNS) within the 
country. Additionally, the lab aims to showcase sustainable, cost-effective 
food production methods through circularity, even in limited spaces. 
Moreover, the lab will actively promote backyard farming practices in Sierra 
Leone. 

 

6.2. Moyamba food system barriers and opportunities  

For Moyamba, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 6.2.1 for food systems performance in 

general and then for social (paragraph 6.2.2), environmental (paragraph 6.2.3) and economic (paragraph 



  

51 
 

6.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 

and substituted by the experts and practitioners in the second meeting. For the indictor framework please 

see chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact areas 

that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 

and challenges (red). A full overview of answers indicators of respondents perception of the food system 

is depicted in the annex.  

6.2.1. Overview for aquaponics, RAS, hydroponics and insect farming 

Several general questions in the survey provide a picture of the city’s long-term sustainability and 

resilience. Social and economic sustainability has overall been rated low for Moyamba. These results are 

in line with the FAO Sierra Leone’s food systems profile (FAO, 2021) stating that domestic agricultural 

production is not keeping up with the consumer demand caused by strong population growth, especially 

for urban populations. The current pace of overexploitation of fish stocks and forests, land degradation 

and slow uptake of technologies represent a food security risk likely to make Sierra Leones’ food system 

more food insecure. Sierra Leone currently has one of the highest food insecurity rates in the world (31,5%, 

World Bank, 2023d). Also, the GAIN food systems dashboard signals a lack of food availability (Food 

Systems Dashboard, 2023). The following  describes in more detail the situation in Moyamba as reflected 

on by the respondents. The best rated aspect is food governance and value chain linkages (Table 6-1).  

 

Table 6-1 Fair results for food governance and value chain connections in Moyamba 

Food governance   Value chain linkages   

  

6.2.2. Access and affordability of healthy,  nutritious (and socially acceptable) 
food in Moyamba 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food. (2) 

Unsafe food consumption, either based on consumer behaviour or incidence of foodborne disease or 

communicable diseases, often due to a lack of food governance or industry standards for which we asked 

food systems stakeholders to provide their opinion.   

Access to affordable food is of concern (score: 1.99) and increasing market demand (score: 2.42) cannot 

be met, according to producers, non-governmental organizations (NGOs) and consumer organisations. 

Informal markets are indicated to be of very high importance (score of 4 from producers). More than 50% 

of all foods are imported (WFP, 2023). Demand (score: 2.33) and supply (score: 2.33) per sector for fish 

and vegetables are explored in more detail in the market section. Undernutrition and malnutrition rates 

are compared to other countries fairly good (WFP, 2023). Food and nutrition policy has been rated overall 

high (score: 4.1), see Table 6-2. Annex 1 contains heatmaps on improving health. 
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Table 6-2 Sufficient affordable food is a concern in Moyamba 

Affordability 

  

Market 

demand   

Importance informal 

markets producers   

Demand 

fish   

Demand 

vegetables   

  

The concern for affordable food is shared in the literature. Food expenditure shares are higher than 75% 

in total income for more than 65% of the population, and even higher in Moyamba (for 95% of the 

households in Moyamba) (WFP, 2023). Fish is one of the most expensive food categories in Sierra Leone 

with 2.2% of average daily expenses (WFP, 2023). Women’s food insecurity (score: 2.46) is even lower than 

overall food insecurity, which is at 78% (reliefweb.int, 2023). Dietary intakes of vegetables and legumes 

are below target for all groups, and fish is overconsumed by high and upper-middle incomes and 

underconsumed by low income households. Overall consumption patterns show a large disparity of foods 

provided and consumed within the country (Global Nutrition report, Reliefweb.org, 2022). The food 

consumption score for healthy diets is particularly poor for Moyamba (9%). This score does however only 

consider food diversity and healthy consumption patterns, not caloric intakes.  

Government, NGO and consumers inferred that scores for improving health are fair to good. This 

contradicts the result of a survey carried out in 2020 to assess protein deficiency in Sierra Leone claimed 

that 45% of the population, translating to almost half of the 206 million Sierra Leoneans, do not consume 

protein daily as compared to the recommended dietary intake (Protein Challenge, 2020). In Sierra Leone, 

dietary intake for fish is higher than dietary intake for vegetables; however, if the first is higher than 

recommended target (33.3g per day compared to 28.2g), the second is lower (92.8g per day against 300g 

per day) (Tufts, 2019). In Moyamba, availability of fish is perceived better than that of vegetables (Table 

6-3). Table 6-4 provides an overview of the selected barriers and opportunities to be addressed in 

Moyamba. The results on the indicator for healthy eating are available in Annex 1.  

 

Table 6-3 More fish than vegetables available in Moyamba 

Healthy eating veg.   Healthy eating fish   Food security veg.   Food security fish   

  

Table 6-4 Barriers and opportunities Moyamba (Social FS) 

Barriers Opportunities  

Respondents reported significant barriers to food 
access and nutrition in particular energy intake 
(Food Systems Dashboard, 2023) because of 
inadequate nutrition levels. Also a major challenge 
is that the local economy cannot meet rising food 
demand in particular in cities. Both statements 
give rise to believe that present consumption 
levels of fish and vegetables require attention.  

The InCiTiS FOOD project champions circular 
technologies could lead to better food distribution 
by bringing fish and vegetables to Moyamba. The 
strong segmentation of food production calls for 
more attention on vegetables, in particular 
indigenous vegetables and more insights into local 
consumption patterns and diverse needs for 
certain types of fish and diverse types of 
vegetables in Moyamba. 
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6.2.3.  Environmental sustainability, circularity, food loss and waste 
management in Moyamba 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. Especially for local aquaponic facilities, water quality, 

energy use and cooling should be taken into consideration.   

Respondents in the enabling environment, researchers and vendors are comparatively negative about 

circularity, rating food loss as fair (score:2.66), see Annex 1. Contrary, in particular farmer organizations 

are negative about circularity governance (score: 1) but they think food loss is average at score: 2.5. The 

main challenges appear to exist in eliminating waste hazards (score: 2.27), and avoiding waste recycling 

(score: 2.67). On national level the greenhouse gas emissions related to food consumption patterns and 

the total ecological footprint per person is low compared to other countries (Food Systems Dashboard, 

2023). Table 6-6 provides an overview of the selected barriers and opportunities to be addressed in 

Moyamba. Annex 1 contains an overview of all indicators on circularity. 

 

Table 6-5 Circularity rated below average in Moyamba 

Food loss   Waste governance   Eliminating  hazards   Waste management    

  

Table 6-6 Barriers and opportunities Moyamba (Environmental FS) 

Barriers Opportunities  

Eliminating food waste hazards has been 
mentioned as main point of attention, coinciding 
with FAOs assessment that depletion of soil and 
overfishing are of concern for the country. Also, 
UNDP (2022), calls for attention to land 
degradation in Moyamba, Sierra Leone.  

Governmental representatives are overall most 
positive on circularity and waste management 
which could indicate a willingness to invest in 
reducing environmental risks.  
  

  

6.3. Market potential, business resilience and value chain development 
in Moyamba  

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

business potential of the technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focuses on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) Decent 

jobs focuses on equality, inclusion, diversity, career opportunity, attractiveness of offered (self-) 

employment and job security in the newly created production and business area. (4) While resilience of 

business models focuses on the availability of resources, knowledge and liquidity to develop business 

models that secure an income.     
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In line with earlier statements, respondents expect a good market potential for fish, while marketing of 

vegetable seems to be more challenging. Insects have been evaluated with a low potential by the insect 

sector (score: 1). Demand for vegetables is average (score:2.4), while demand for fish is high (score: 5). 

The market demand for fish and vegetables is average according to sector practitioners (score:3.31) (see 

Table 6-7). 

 

Table 6-7 Positive perception on marketing fish, less on marketing vegetables with circular 
technologies  

Market potential 

fish 

  Market 

potential veg 

  Competition   Demand 

fish 

  Demand 

 vegetables   

  

The attractiveness of jobs and resilience of businesses, as well as the opportunity of having a good return 

on investment depends largely on the access to finance, knowledge, land titles and access to services 

supporting the business. All of these have been rated rather low by sector representatives; and lower for 

fish  (score: 2.05) than for vegetables (score: of 2.65) (Table 6-8).   

Table 6-8 Rather negative perception on income from new circular technologies, fish,  
vegetables and income  

Resilience and income   fish   vegetables   insects   

  

Value chain development focuses on the interaction and connectivity of different stakeholders in the value 

chain regarding their potential to address current food systems’ challenges. Some stakeholders and also 

the FAO (2021) acknowledge the willingness of the government to improve value chain linkages and build 

a stronger infrastructure and agricultural sector, making food security a priority. 

Decent jobs, which focuses on equality, inclusion, diversity, career opportunity, engagement, 

attractiveness and job security in the newly created production and business area are also important 

factors in economic development. When a sector cannot offer attractive jobs with a career perspective, it 

will most likely experience a lack of innovation, labour shortage or low quality of labour provided. Notably, 

the good scores for women in vegetable production (score: 3.33), and overall good scores for the 

attractiveness of jobs for youth (score: 3,3.2) and women (score 2.83, 3.33) represent welcome 

opportunities for development (Table 6-9). However, these do not correspond with the perceived low 

market potential for vegetables (score: 2.40, above). Table 6-10 provides an overview of the selected 

barriers and opportunities to be addressed in Moyamba. Annex 1 contains an overview of the indicators 

on market and value chain.  

 

Table 6-9 Good career perspectives women and youth 

Career women fish   vegetables   Careers youth fish   vegetables   
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Table 6-10 Barriers and opportunities Moyamba (Economic FS) 

Barriers Opportunities  

From the data no clear challenges appear with the 

lowest scores for women in fisheries and food 

prospects for young people in vegetables and 

fisheries. While there does not appear a clear 

picture, challenges are most pronounced 

regarding vegetable production, value chain 

linkages, and circularity.    

The good overall prospects are not corresponding 

with the actual fish and vegetable consumption, so 

additional investigations should be undertaken. It 

appears as if economic activity is scattered, not 

coherent within the country, and future prospects 

are insecure. 

  

6.4. Key impact areas for INCiTiS-FOOD living lab in Moyamba 

Based on expert opinion, literature and survey results, this assessment identified three main impact areas 

that could be addressed by the living labs. 

 

6.4.1. Rising demand for affordable food 

Rising demand for affordable food in the city, overfishing and depletion of soil and segmentation in food 

production and local consumption patterns are major challenges for Moyamba which could be addressed 

by INCiTiS-FOOD technologies. Moyamba is among the areas with the highest food vulnerability in Sierra 

Leone (WFP, 2023).  

Strategic actions and ambitions: 

• Increasing investment towards smallholder food producers, e.g. by providing input credits in seeds 
and improved production technologies, in particular those that reduce food loss and provide 
affordable value-added agricultural techniques could help to respond to the increasing demand for 
food. 

• Build bridges from aquaculture to aquaponics by including vegetable production in aquaculture as a 
first step. Use indigenous vegetables as leverage for more vegetable production/consumption as they 
are perceived as healthy, and acceptability is high.  

• Open up production facilities to the public from the start to increase awareness and share knowledge.  
• Connect women in women groups and saving and loans associations (Pamuk, 2018) to promote 

resilience in business and secure income and investment.  
  

6.4.2. Discrepancies in business resilience 

Large discrepancies in resilience and prospects for vegetables and fisheries should be addressed in order 

to come to more desirable food outcomes in the city. While women’s perspectives seem to be low, as are 

income perspectives in the vegetable sector, perspectives for young people seem to be good. 

Strategic actions and ambitions: 

• Focus Group Discussion should be used to gain additional insights and data on the use and demand 
for (indigenous) vegetables and different sorts of fish demand in the city. 
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• Linkages to the already well-established aquaculture community should be built and enhanced to 
make value chain and market linkages for aquaponics.  

• The universities have a large role as knowledge facilitators and competence centres and should share 
and simplify as well as excel in knowledge on aquaponics in order to increase acceptance and success 
of the technology.  

• The living lab should strive to develop an effective service sector for technical/digital support to 
aquaponics producers to keep production facilities at maximum efficiency level.   

• The living lab should build on their ecosystem to develop (digital) market linkages with (just in time) 
sales possibilities to avoid that fish stock is kept too long which requires extra feed and causes extra 
costs. – The living labs can make use of the cascade fund to leverage more businesses into aquaponics.  

  

6.4.3.   Increase circularity 

Circularity outcomes seem to be overall low, and respondents see major challenges is food loss. This 

corresponds with the overall picture of fragmented industries and infrastructure. Strategic actions and 

ambitions: 

• Aquaponics and in particular its aspect of circularity is perceived as highly technological and actors 
should simplify technologies and provide information on these technologies in simple terms in order 
to make them accessible and affordable to a larger group of the population.  

• Universities have a large role as knowledge facilitators and competence centers to promote circularity 
and should share knowledge on aquaponics in order to increase acceptance and success of the 
technology as well as liaise with government in order to promote sound policy advise.  
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7. INCiTis-Food Systems Analysis for Nairobi 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Nairobi, Kenya.  

 

7.1. City and country fact sheet 

Demographics and FS 
Outcomes 

Indicators Figures 

Population 
54.02 Million in 2022 [Kenya], 
5.32 Million in 2023 [Nairobi], 
(World Bank, 2023e). 

Geographic area 
580,370 km² [Kenya] 
969.1 km² [Nairobi] 
(World data, 2023e). 

Population living in slums (% of 
urban population) 

50.81% in 2020 in Kenya, (World Bank, 
2023e). 

Food Security 
26.1% in 2020 food insecurity in Kenya, 
(World Bank, 2023e). 

Literacy rate, youth total (% of 
people ages 15-24) 

88.7% in 2021 in Kenya, (World Bank, 
2023e). 

Ease of doing business 

Women Business and the Law 
Index score (scale 1-100) 

80.62% in 2022, (World Bank, 2023e).  

Individuals using the Internet (% 
of population) 

28.75% in 2021, (World Bank, 2023e). 

Ease of doing business score 56 in 2029, (World Bank, 2023e). 

New business registered 
(Nigeria) 

49,037 in 2020 (World Bank, 2023e). 

 
Objective of the Living Lab 
at 
The Kenyatta University 
(KU) 

Informal economy (% of GDP) 32.6% of GDP (World Economics, 2023e). 

Type of technology being 
developed in the Living Lab 

Water circulation and waste composting 
for plant nutrition. 

Target stakeholders (e.g., 
farmers and their associations & 
cooperatives, advisors) 

Farmers (women in groups?) to produce 
for their own household and income 
generation. Youth (in groups) to produce 
for markets. Potential: can reach middle-
class households as well with spaces to 
produce for own consumption. 

Major goal(s) of the Living 
Lab (e.g., yield increase, risk 
reduction) 

Providing healthy food and improved nutritional diet to (peri-)urban 
population while conserving the environment as well as empowering 
vulnerable groups through innovative production 
techniques and practices. 

  

7.2. Nairobi food system barriers and opportunities  

For Nairobi, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 7.2.1 for food systems performance in 

general and then for social (paragraph 7.2.2), environmental (paragraph 7.2.3) and economic (paragraph 

7.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 
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and substituted by the experts and practitioners in the second meeting. For the indictor framework please 

see chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact areas 

that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 

and challenges (red). A full overview of answers indicators of respondents perception of the food system 

is depicted in the annex.  

 

7.2.1. Overview for aquaponics, RAS, hydroponics and insect farming 

Through a number of general questions in the survey, respondents provide a general picture of their 
opinion on Nairobi’s food system performance. In general citizens, businesses and government 
organisations are satisfied with the food system in place, claiming that it provides good opportunities for 
enterprises along the supply and value chains, especially mentioning market opportunities. However, the 
income perspective for producers of new circular agri-food technologies and the nutritious aspects of food 
currently provided in the city are of concern to producers and farmers organisations. This is mostly 
coinciding with the recently introduced Nairobi City County Food System Strategy (2022). The strategy 
aims “at institutionalizing a systemic approach for food in the city, providing synergies and linkages 
between stakeholders in order to provide sustainable food for all”. The rather good general perception 
about the Nairobi food system is, however, not fully reflected in the detailed responses of survey 
respondents provided in the follow up of this brief.  

 

7.2.2. Access and affordability of healthy,  nutritious (and socially acceptable) 
food in Nairobi 

The narrative on healthy food for all evolves around the pathways of (1) unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordable healthy food. (2) 

Unsafe food consumption, either based on consumer behavior or incidence of foodborne disease or 

communicable diseases, often due to a lack of food governance or industry standards for which we asked 

food systems stakeholders to provide their opinion.   

Survey respondents are particularly concerned about healthy and affordable food options in the city 

(score: 2.07), while vendors (score:4) are very positive about being able to provide these options. These 

attitudes are most likely reflecting an increased awareness in the city on healthy affordable food options. 

Researchers provide a score of 4 for food and nutrition policy in Nairobi. The overall results of the survey 

show challenges with regard to the vulnerability of citizens and producers regarding food safety (score: 2) 

and healthy eating (score: 2.03) patterns in a city, largely relying on informal food outlets. This is also very 

much in line with the Global Nutrition Report, 2022) that reports that Kenya is largely on track with 

improvements in malnutrition based on better provision and distribution of fish (see Table 7-1 and Table 

7-2). Table 7-3 provides an overview of the selected barriers and opportunities to be addressed in Nairobi. 

Annex 1 contains the results for healthy eating. 

 

Table 7-1 perception of challenging affordability of food and food safety in Nairobi. 

Affordability   Food safety   F&N policy   



  

59 
 

 

Table 7-2 More positive perception of access and affordability of food in Nairobi by vendors. 

Access vendors   Affordability vendors   

 

Table 7-3 Barriers and opportunities Nairobi (Social FS) 

Barriers Opportunities  

The 2022 Nairobi food systems strategy identified 
major barriers to affordable nutritious food and 
equitable food systems outcomes in the city: The 
cities food system is largely informal, 
undocumented and inefficient which forms major 
barriers to a city-wide delivery of sufficient 
quantities of safe, affordable, accessible and 
nutritious food. The cities diversity in dietary 
patters means that different groups in the city 
have preferences for different types of fish, 
vegetables and other products, thus locally 
different markets are needed, which need to 
provide a large variety of products. This in turn 
could reduce the potential for upscaling fish 
production in the city and requires detailed market 
intelligence for effective food supply that does not 
increase food waste. 

The precarious uncontrollable situation in Nairobi 
influenced attitudes and increased awareness for 
more city level urban food production, protection 
of water quality and food waste reduction 
strategies including recycling and river clean up 
measures. The stakeholders and different citizen 
groups are identified, and policies are in place to 
address these (Nairobi City Strategy 2022).  
Information from market studies on introducing 
fish as a value chain in Kenya (Soma, 2021) have 
shown that if fish is offered at the local market 
outlets it is usually also bought and consumed. 
There are strategies in place to make fish 
production work for women (Soma, 2022). Thus, 
consumers are responsive to healthy dietary 
options. This should be investigated for vegetables 
as well, as the dietary intake for vegetables is 
lagging behind target, while fish consumption is 
increasing.  

 

7.2.3. Environmental sustainability, circularity, food loss and waste 
management in Nairobi 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. Specifically for local aquaponic facilities water quality, 

energy use and cooling should be taken into consideration.   

Respondents are rather negative on the aspect of circularity and food loss reductions (score: 3.73). This is 

in line with most concerns rather being on the food governance aspects (score 2.18), and eliminating major 

hazards (score 2.32) (Table 7-4). Although other reports (Johnstone, 2022, Termeer, 2022) seem to 

indicate that in particular local informal markets have been rather successful in organizing food waste 

reduction strategies, it is very often linked to the rather well-developed insect industry in the area. Table 

7-5 provides an overview of the selected barriers and opportunities to be addressed in Nairobi. Annex 1 

contains the results on environmental issues reported for Nairobi. 
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Table 7-4 Environmental hazards, governance in circularity and food loss not well addressed in Nairobi 

Food loss   Circularity governance   Eliminating  hazards   

 

Table 7-5 Barriers and opportunities Nairobi (Environmental FS) 

Barriers Opportunities  

Eliminating hazards and the increased threat of 
greenhouse gas emission mentioned in the global 
health and nutrition report (2022) is of concern.  

Governance aspects are of concern, given the 
challenges in regulating a largely informal sector.  

The Nairobi City County Food System Strategy 
(2022) mentions major concerns about the fresh 
water supply and river pollution, but also mentions 
to have formulated policies addressing the issue 
with a major river clean up on the way. 

Establishing controlled growing conditions in 
circular technologies in urban areas is of interest 
to the city’s public institutions and public opinion 
is changing. The InCiTiS technologies can reduce 
many side effects of current food production 
systems through integrated fish and vegetable 
production in proximity to consumers. However, 
there is a need for standards and measurement as 
well as increased awareness for circularity. 

 

7.2.4. Economic growth, decent jobs, market potential, business resilience and 
value chain development in Nairobi 

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

business potential of the technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focuses on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) Decent 

jobs focuses on equality, inclusion, diversity, career opportunity, attractiveness of offered (self-) 

employment and job security in the newly created production and business area. (4) While resilience of 

business models focuses on the availability of resources, knowledge and liquidity to develop business 

models that secure an income.     

Sector practitioners in fish, vegetables and insect production evaluated the market potential of 

aquaponics, RAS and insect farming overall as good, in particular with regard to demand for vegetables 

(score: 4). Earlier studies on fish production mentioned a large demand for local fish, where the fish sort 

depends strongly on local diets. As income levels are rising a move away from cheap imported fish from 

China has been noticed (Soma, 2021). The same study supported by information provided by experts signal 

strong demand for insects as fish feed, as fish production currently heavily depends on expensive imported 

staple feed. Table 7-6 shows some the perceptions. An overview of results is depicted in Annex 1.   

 

Table 7-6 Positive perception on market outlook circular technologies in Nairobi 

Market potential aquaponics   Vegetables   Insects   
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The opportunities for business of having a good return on investment depends largely on the access to 

(own and/or external) finance, knowledge, land titles and access to services supporting the business. 

Respondents indicated that access to finance (score 2.18), knowledge (score 2.4), and land (score 2.25) 

are challenging (see Table 7-7). Respondents are overall very concerned about the possibility of accessing 

information for vegetables (score: 1.88) with better prospects for insect farming (score: 3). This should be 

evaluated in more depth for fish, for which survey data was scarce. In general, coming from other projects’ 

innovations in aquaculture/aquaponics have a positive market outlook (SMP2221 Recircular Aquaculture 

Systems, 2022; Soma, 2022).  

 

Table 7-7 Positive perception on business opportunities in Nairobi 

Access finance   Access information   Access knowledge   Access land   

 

Value chain development which focuses on the interaction and connectivity of different stakeholders in 

the value chain from inputs to retail sectors and their potential to change current food system challenges 

has been rated mostly positive by respondents, with insects being most positively perceived (score: 3.39), 

fish fair (score:2.72) and vegetables good (score: 3.03) (Table 7-8).  

 

Table 7-8 Positive perception on value chain opportunities in Nairobi 

Value chain efficiency for   vegetables   fish   Insect   

 

Decent jobs, which focus on equality, inclusion, diversity, career opportunity, attractiveness and job 

security in the newly created production and business area are also important factors in economic 

development. When a sector cannot offer attractive jobs with a career perspective, it will most likely 

experience a lack of innovation, labour shortage or low quality of labour provided. Notably, the good 

scores for women in vegetable production are positive (score: 4). However, the attractiveness of jobs for 

young people has been evaluated rather low (score: 1.5). These dimensions are represented by Table 7-9. 

 

Table 7-9 Positive perception on women careers, but not young careers in aquaponics in Nairobi 

Career attractiveness   women   youth   

 

The fish sector has not been rated for young people and women and additional research should be 

undertaken. Experts (Expert meeting, 2023) believe that the position of young people and women needs 

to be improved in this sector and have given examples on how this can be achieved with simple measures, 

as can be seen in Table 7-10. Annex 1 contains the results for the preception of respondents on value chain 

development and income oportunities, including aspects of business resilience. The table below provides 

an overview of the selected barriers and opportunities to be addressed in Nairobi. 
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Table 7-10 Barriers and opportunities in Nairobi (Economic FS) 

Barriers Opportunities  

A main barrier to the development of an 
urban aquaponics industry is the limited 
opportunity, access to knowledge, 
education, and finance for the younger 
population.  

Accessibility of markets and distance to markets are major 
drivers of income security and resilience. Therefore, 
providing fish, vegetable and insect close to the consumer 
increases the income perspective for local businesses and 
reduces costs of e.g. cold storage and transportation 
(Biswaijt et al. 2021). Experts also identified insects as fish 
feed as a large opportunity as it could replace expensive 
unsustainable imports of feed. 

 

7.3. Key impact areas for INCiTiS-FOOD living lab in Nairobi 

Based on expert opinion, literature and survey results, this assessment identified three main impact areas 

that could be addressed by the living labs. 

 

7.3.1. Changing perceptions on urban production and processing of healthy 
affordable food 

Current challenges regarding land use, agribusiness resilience and affordable food in the cities are 

changing perceptions of urban food production and processing, which seems to be evaluated positively by 

women, vendors and consumers, but producers seem to be experiencing more challenges. It is imperative 

that Nairobi manages to control soaring food prices and increases food availability in the city. 

Strategic actions and ambitions: 

• INCiTiS-FOOD technologies can directly influence perceptions through the engagement of 
stakeholders in the living lab and educational campaigns, e.g., in schools. 

• While vegetable production and insect production have been evaluated positively, there is a need for 
more market research on fish production.  

• Deploy a combination of roadshow events targeting urban value-chain actors, strategic online 
publications with placement on several websites and social media platforms, and improved 
communication strategies on changing perception of food in the city. This approach ensures 
widespread visibility and engagement within the public (various government departments) and other 
food system actors, effectively bridging the gap and promoting agricultural opportunities. 

• Incentivize local engagement: Develop targeted subsidies for financial support to foster active 
participation in profitable urban food production, reshaping the market perception by promoting 
self-sufficiency and a sustainable cycle of healthy, affordable produce. 

 

7.3.2. Increasing access to knowledge, and finance for young entrepreneurs  

Respondents have highlighted challenging conditions for young entrepreneurs with regard to access to 

knowledge, access to finance and opportunities for business creation and resilience of businesses. 

Producers in the fish, vegetable and insect sectors do not think that their businesses can provide them 

with a viable living income.   
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Strategic actions and ambitions: 

• Foster a network of investors and young entrepreneurs. 
• Elevate Youth Empowerment: Establish comprehensive support mechanisms encompassing 

accessible information and simplified financial guidance, thereby amplifying knowledge and fostering 
a conducive environment for young entrepreneur growth. 

• Strengthen Local Dissemination: Implement targeted distribution strategies at regional levels, 
ensuring wide accessibility to knowledge and financial resources, effectively strengthening support 
for the growth and success of young entrepreneurs. 

 

7.3.3. Increased action towards measurement, standardization of food safety, 
health and environmental hazards 

Food system governance in the city has been identified as a main challenge in Nairobi. While the main 

actors and stakeholders in the process of supplying health and nutritious food have been identified, 

diverse localized eating habits, a largely informal economy and insufficient progress on eliminating health 

and environmental hazards are reducing the cities' ability to provide healthy nutritious food. 

Strategic actions and ambitions: 

• Drive Technological Adoption: Strategically deploy cost-effective and profitable technologies to 
advance measurement and standardization efforts, enhancing food safety, health, and environmental 
hazard management for a more resilient and sustainable future. 

• Empower Market Readiness: Develop a comprehensive database and strategies to identify profitable 
opportunities, collaborate with supply-chain actors, and ensure effective distribution channels. This 
fuels action for measuring and standardizing food safety, health, and environmental hazards, driving 
overall impact. 

• Portray Comprehensive Preparation: Initiate streamlined cost-benefit analyses for holistic production 
understanding, develop simplified systems, and provide crucial initial financial support given a 
profitable business plan. This catalyzes intensified efforts in measuring and standardizing food safety, 
health, and environmental hazards, driving transformative impact. 

• Empower through Education: Offer free financial and business consultations to foster engagement 
and attract young talent. This speeds proactive improvements in measuring and standardizing food 
safety, health, and environmental hazards, amplifying impact and sustainability. 
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8. INCiTis-Food Systems Analysis for Nakuru 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Nakuru, Kenya.  

8.1. City and country fact sheet 

Demographics and FS 
Outcomes 

Indicators Figures 

Population 
54.02 Million in 2022 [Kenya], 
421,844 Million in 2023 [Nakuru], 
(World Bank, 2023e). 

Geographic area 
580,370 km² [Kenya] 
7,496.5 km² [Nakuru] 
(World data, 2023e). 

Population living in slums (% of 
urban population) 

50.81% in 2020 in Kenya, (World 
Bank, 2023e). 

Food Security 
26.1% in 2020 food insecurity in 
Kenya, (World Bank, 2023e). 

Literacy rate, youth total (% of 
people ages 15-24) 

88.7% in 2021 in Kenya, (World Bank, 
2023e). 

Women Business and the Law Index 
score (scale 1-100) 

80.62% in 2022, (World Bank, 2023e).  

Ease of doing business 

Individuals using the Internet (% of 
the population) 

28.75% in 2021, (World Bank, 2023e). 

Ease of doing business score 56 in 2029, (World Bank, 2023e). 

New business registered 49,037 in 2020 (World Bank, 2023e). 

Informal economy (% of GDP) 
32.6% of GDP (World Economics, 
2023e). 

The objective of the Living 
Lab in Nakuru: 
Egerton University 

Type of technology being developed 
in the Living Lab 

A combination of aquaponics and 
hydroponics, integrated into a 
closed-loop system. 

Target stakeholders  
Farmers and their Associations, 
Researchers, and Consumers. 

Major goal(s) of the Living 
Lab (e.g., yield increase, risk 
reduction) 

Link potential (peri-)urban agri-food innovations to LLs to promote 
circularity. Improved network of local resource and service streams to the 
LLs. Increased local production, processing, and marketing of healthy and 
nutritious foods Conceptualized WEFE nexus for city region food system 
assessments. A carbon-neutral world, within global warming of 1.5°C. 
Promoted a resource-efficient and resilient circular Economy Reduced 
vulnerabilities by enhancing opportunities for vulnerable groups. 
Strengthened scientific capacity in Africa 

 

8.2. Nakuru Food System Barriers and Opportunities  

For Nakuru, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 8.2.1 for food systems performance in 

general and then for social (paragraph 8.2.2), environmental (paragraph 8.2.3) and economic (paragraph 

8.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 

and substituted by the experts and practitioners in the second meeting. For the indictor framework please 
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see chapter 2. This chapter highlights main challenges and opportunities and ideas for the impact areas 

that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 

and challenges (red). A full overview of answers indicators of respondents’ perception of the food system 

is depicted in the annex.  

 

8.2.1. The General picture for Nakuru 

Through a number of general questions in the survey, respondents provide a general picture of their 
opinion on Nakuru’s food system performance. While social sustainability is generally rated above average 
(2.93), it is in particular consumer organisations (2.33) and farmer organisations (1.33) that are concerned 
about the equitability of food systems, which is shown by their low rating of this topic (see Table 8-1).  

 

Table 8-1 Perception of fair equitable health developments in Nakuru 

Improving Health    Consumer org.   Farmer org.   

 

The same groups are more concerned about economic sustainability, in particular value chain 
opportunities for fish (3.20) and vegetables (3.09) and aspects of environmental sustainability as in 
circularity, as seen in Table 8-2. In particular consumers and processors and vendors are more positive 
about overcoming current challenges of the food system overall.  

Table 8-2 Perception of good value chain linkages. 

Value chain fish   Value chain vegetables   

 

These general evaluations are not always reflected in comparable food systems evaluations. With regard 

to social equitable outcomes, a number of survey respondents mentioned that Nakuru provides overall 

unsustainable diversification in local food system outcomes. These refer in particular to caloric intake, 

nutrition as well as affordable healthy food. Nakuru provides strong economic opportunities, which are 

partly the result of the export-oriented growth in floriculture and horticulture and the production of staple 

crops (maize). While these sectors provide good economic opportunities and jobs, , the increasing focus 

on these cash crop sectors also leads to the marginalisation of indigenous vegetables, neglect of local SME 

development and creates environmental threats regarding soil and water pollution through fertilizer use 

and monoculture (ECDPM, 2021). The following paragraphs describe in more detail the situation in 

Nakuru’s food system as reflected on by the respondents. Annex 1 provides an overview of all results for 

the food systems performance in Nakuru. 

 

8.2.2. Access and affordability of healthy,  nutritious (and socially acceptable) 
food in Nakuru 

The narrative on healthy food for all evolves around the following pathways: (1) Unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordability of healthy food. (2) 
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Unsafe food consumption, either based on consumer behaviour or incidence of foodborne disease or 

communicable diseases due to a lack of food safety, reduced microbial resistance. (3) Environmental 

contamination and degradation leading to reduced nutrition and reduced food safety.    

Consumers stated in the survey that they have nutritious food in sufficient quantity (average score: 3.20 

for access, 2,93 for affordability, and 3 for food security) (Table 8-3). Experts acknowledge this, but 

mention that the diversity of food is limited, and that vegetables do not play a major role in traditional 

meals (first expert- and practitioners’ meeting). This is confirmed by  results from the Global Nutrition 

Report (2022) which states that the dietary intake for vegetables and legumes for adults above 20 years is 

below target (50% and lower), while the dietary intake for fish is within target on national level, but below 

target in some regions (Global Nutrition Report 2022, reliefweb.org). 

 

Table 8-3 Perception of fair social outcomes for citizens in Nakuru. 

Access food  Affordability  Food security  Food safety  

 

Food safety is rated high (3.07), thus has not been considered a major challenge by respondents. However, 

this could also be true due to unfamiliarity to safety standards. In practice, expert judgement of freshness 

and smell often replaces standards, which is however not a valid method (Korstens, 2022). Also, trust 

based on consistent delivery of high-quality food is often replacing standards. This is  supported by Gema 

(2018) who undertook a survey of consumer and vendor perceptions about food safety and quality in wet 

markets (i.e. a market selling for instance fresh meat, fish, and horticultural produce) in Kenya. This study 

highlights that only 2% of traders in wet markets having undergone any form of training in food 

management. In addition, 94% of wet market traders reported that consumers are unconcerned with 

possible agrochemical contamination. Corresponding barriers and opportunities are condensed in Table 

8-4. Annex 1 provides the heat map for healthy eating. The table below provides an overview of the 

selected barriers and opportunities to be addressed in Nakuru. 

 

Table 8-4 Barriers and opportunities Nakuru (Social FS) 

Barriers Opportunities  

While the surveyed respondents have not 

reported any significant barriers to food access 

and nutrition, experts from the practitioners’ 

panel pointed out nutrition deficits in school meals 

and risks of malnutrition because of inadequate 

micronutrients resulting from soil depletion and 

local cooking habits. This discrepancy in results 

means that respondents either underestimate the 

health risk of inadequate nutrition or they are not 

aware of it. 

Information from market studies on introducing a 
fish  value chain in Kenya (Soma, 2021) have shown 
that if fish is offered at the local markets it is 
usually also bought and consumed. Thus, 
consumers are responsive to healthy dietary 
options. This should be investigated for vegetables 
as well, as the dietary intake for vegetables is 
lagging behind target, while fish consumption is 
increasing. 
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8.2.3. Environmental sustainability, circularity, food loss and waste 
management in Nakuru 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. For local aquaponic facilities water quality, energy 

use and cooling should be taken into consideration.  Agri-food value chains should also take climate 

change considerations into account, thus minimize green-house gas emission. Specifically for local 

aquaponic facilities, water quality, (renewable) energy use and cooling should be taken into consideration 

because Kenya experiences high pressure on land use, water use, and green-house gases (Johnstone, 

2022).  

Respondents in the upstream (inputs for production) value chain and consumers seem to be most positive 

about circularity (score: 3.65, 3.83), while in particular consumer organizations and farmer organizations 

are rather negative about circularity (score: 1.75, 2.26), as farmer organizations often produce in bulk, and 

intensively, which is not an obvious practice for circular systems in the short run (expert opinion, 2023). 

While vegetable and fish businesses are less satisfied with achieved profits because they experience high 

food loss due to perishability (score:2.9), insect sector including experts on circularity evaluate 

environmental components with regard to aquaponics as positive (score: food loss 2.57, waste 

management 4.44), probably due to its potential to reduce waste and reduce water consumption (Table 

8-5). Systems are able to reduce water use with 90%, and if based on solar are energy neutral, while 

increasing the fish production 40 times compared to early-stage technologies. According to Soma (2022), 

similar advantages are expected for vegetable farming. Table 8-6 provides an overview of the selected 

barriers and opportunities to be addressed in Nakuru. Annex 1 contains circularity maps. 

 

Table 8-5 Environmental hazards, governance in circularity and food loss well addressed in Nakuru 

Governance   Elimination hazards   Food loss   Waste management   
 

Table 8-6 Barriers and opportunities Nakuru (Environmental FS) 

Barriers Opportunities  

It needs to be noted, that environmental hazards 
have not been evaluated and awareness for 
circularity has been evaluated low. Governance 
aspects might be of importance as governmental 
agencies and NGOs rate circularity more often as a 
challenge and circularity in the informal sector has 
also been rated low.  

Establishing controlled growing conditions in 
circular technologies can reduce many side effects 
of current food production systems in fish and 
vegetable production. However, there is a need for 
standards and measurement as well as increased 
awareness for circularity. 
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8.2.4. Economic growth, decent jobs, market potential, business resilience and 
value chain development in Nakuru 

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

business potential of the technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focuses on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) Decent 

jobs focuses on equality, inclusion, diversity, career opportunity, attractiveness of offered (self-) 

employment and job security in the newly created production and business area. (4) While resilience of 

business models focuses on the availability of resources,  

Practitioners in fish, vegetables and insect producing sectors evaluated the market potential of 

aquaponics, RAS, and insect farming overall as good, in particular with regard to competition (score: 3.2), 

demand (score: 3.78) for fish and vegetables and labour availability (Score: 4) (Table 8-7). This is in line 

with earlier studies on fish production, which mentioned a large demand for local fish, where the fish sort 

depends strongly on local diets and a move away from fish imported from China is noticeable as income 

levels are raising (Soma, 2021). The same study and information provided by experts signal strong demand 

for insects as fish feed, as fish production currently heavily depends on expensive imported staple feed. 

 

Table 8-7 Positive perception on market opportunities in Nakuru 

Competition   Demand   Labor availability       
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Example 1 Illustration of food transition in InCiTiS-FOOD, example Nakuru 

 

Enhancing the business 
potential of fish feed 
produced from insects 

Egerton Living Lab InCiTiS Food Project 

Provider: Egerton University 

PhD student working with Egerton InCiTiS team 

 

1 Description of action and how it transforms food systems. Using insect based feeds to feed 
O.Niloticus and O.aureus. The 4 insects to be used are: 

a. Black soldier fly maggot (Hermetia illucens) 

b. Daphnia (D.Pulex) 

c. Cricket (Grylloidea spp) 

d. Termite (Hodotermes spp). 

2 Impact areas addressed. Major aim is to reduce human fish food competition because most feed 
used in aquaculture is also human feed hence with the current global food shortage for humans the 
food meant for human plate should not be shared with aquaculture. The life cycles of insects are 
pretty short and hence they can be produced massively and effectively without impact on 
environment. 

3 Scope of action, figures according to age and gender. Ten farmers selected five males and five 
females because aquaculture is both labor and capital intensive. The selected candidates should be 
in their most productive age between 25-45yrs. 

4 Potential for scaling. Depending on success of the project, young people should be given the work 
for breeding insects and later on processing for feed. 

 

The long-term perspective of businesses using circular technologies and the opportunity of having a good 

return on investment depends largely on the access to (own and external) finance, knowledge, land titles 

and access to services supporting the business. All of these have been rated positive by sector 

representatives with the largest challenges expected regarding access to land (score: 2.37) (see Table 8-8). 

Also, other sources support the idea that business opportunities are positive given that initial investment 

costs have been reduced. According to Soma (2022) RAS that were sold for €100.000 earlier, are now 

available at €5.000 in terms of investment cost, thus making these types of production systems financially 

more accessible to small scale farmers.  

 

Table 8-8 Perceived good business and income perspectives in Nakuru 

Land access   Access finance   Access knowledge   
 

Value chain development which focuses on the interaction and connectivity of different stakeholders in 

the value chain and their potential to change current food system challenges have also been rated mostly 

positive in Nakuru (score: 3.3) (Table 8-9). While internationally food safety is an important issue for health 

(WHO, 2022), the export orientation of the region has probably helped to develop sufficient knowledge 

on food safety (score: 3.1) standards leaning on European and other continents’ import standards.  
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Table 8-9 Positive perception on value chain opportunities in Nakuru 

Value chain efficiency   Vce fish   Vce vegetables   Food safety   
 

Decent jobs, which focuses on equality, inclusion, diversity, career opportunity, attractiveness and job 

security in the newly created production and business area are also important factors in economic 

development. When a sector cannot offer attractive jobs with a career perspective, it will most likely 

experience a lack of innovation, labour shortage or low quality of labour provided. The good score for 

women in vegetable production (score: 4.08 for women career attractiveness) should be noted. However, 

the attractiveness of jobs for young people has been evaluated rather low (score: 2.20). Table 8-10 

presentsthe results. Table 8-11 provides an overview of the selected barriers and opportunities to be 

addressed in Nakuru. Annex 1 contains all results for market, perspectives for income and resilience and 

value chain development. 

 

Table 8-10 Positive perception on women careers, but not young careers in aquaponics in Nakuru 

Women career   Youth career   

 

Table 8-11 Barriers and opportunities in Nakuru (Economic FS) 

Barriers Opportunities  

A main barrier to the development of an urban aquaponics 
industry is the limited knowledge and opportunities for 
education for the younger population. So far, there are no 
educational courses teaching urban farming technologies, 
nor are there sufficient urban test facilities for urban 
farming. Access to clean water, even though the need for 
water is greatly reduced is a concern and there is a lack of 
policies and governance structures for urban farming 
therefore putting producers and upstream and down-
stream business as well as consumers at a higher risk. 
(Expert group) Also maintaining a high level of water 
quality and nutrient rich water seems to be challenging 
without any major food safety guidelines or safety 
standards in place. (Expert group) In addition a current 
lack of awareness of the financial capacities to develop an 
aquaponics business, in particular for vulnerable 
groups/young adults, is a critical barrier for business 
development. The survey respondents indicate barriers 
regarding limited access to finance, land and knowledge.  
 

Accessibility of markets and distance to 
markets are major drivers of income 
security and resilience. Therefore, 
providing fish, vegetable and insect close 
to the consumer increases the income 
perspective for local businesses and 
reduces costs of e.g. cold storage and 
transportation (Biswaijt et al. 2021). 
Experts also identified insects as fish feed 
as a large opportunity as it could replace 
expensive unsustainable imports of feed.  
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8.3. Key impact areas for INCiTiS-FOOD living lab in Nakuru 

Based on expert opinion, literature and survey results, this assessment identified three main impact areas 

that could be addressed by the living labs. 

 

8.3.1.  Value chain development and food governance, in particular, food safety 

Environmental hazards and awareness of circularity seem to be mostly underexplored and reflected in the 

unawareness of value chain partners and consumers that rate waste management and circularity as a 

challenge and seem to be unaware of nutrition effects and food safety threats. Addressing these issues 

within the context of aquaponics and other circular agri-food technologies might provide major 

opportunities for integrated sector development and value chains and environmental sustainability.  

Strategic actions and ambitions: 

• Consumer awareness on the nutritional values of traditional and indigenous vegetables with an aim 
to ultimately promote the consumption of indigenous vegetables because they require fewer inputs 
to grow, are cost-effective and are nutrition dense.  

• Motivating producers to start utilizing organic inputs for cultivation or an integrated use of pesticides 
with organic pesticides/manuals. 

• Knowledge and information campaigns targeting all value-chain actors on issues of safe handling of 
food products and associated measures to prevent environmental hazards. 

 

8.3.2. Land access, access to knowledge and financial access 

The challenges regarding land access, access to knowledge and entrepreneurial training, and  finance for 

youth are standing out as a challenge in the survey. Addressing these challenges with education and 

entrepreneurship programs has already been suggested by local experts.  

Strategic actions and ambitions: 

• Create an enabling environment and capacity building along the value chain to effectively evolve youth 
and women. Sustained networking and collaboration among most public and private food system 
actors is a way forward to achieve this.  

• Technical support such as training, workshops, and networking events for entrepreneurs, supply-chain 
actors' financial intermediaries. This will allow knowledge dissemination on cost-effective and 
profitable agri-food technologies and business models that utilize limited land and input use and high 
revenue streams. Ultimately creating avenues for the construction and scalability of the circulatory 
systems in the city. 

• Access to grants via so-called cascade funds to support profitable and circular business ideas in the 
food system of young entrepreneurs and the sustainability of the circularity systems. Financial 
inclusion will allow women and youth access to land as access to land is one of the major limitations 
for the adoption of a circulatory system and food cultivation in the city.  
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8.3.3. Market potential for insects and fish value-chain development 

Through the survey and other research emerges a high potential for insect farming in relation to fish feed 

and human consumption. This potential could be further explored within the context of this project for 

the benefit of the local peri-urban food system and fish value chain development. 

Strategic actions and ambitions: 

• Capacity building and knowledge creation for the value-chain actors, providing them with resources 
and networking with an aim to ultimately promote to adopt insect farming.   

• Set up water harvesting and purification systems for efficient irrigation or water conservation 
technologies. 
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9. INCiTis-Food Systems Analysis for Tamale 

This chapter discusses the perception of stakeholders regarding the socially, equitable, environmental and 

economic situation in Tamale, Ghana.  

 

9.1. City and country fact sheet 

 

 

9.2. Tamale’s food system barriers and opportunities  

For Tamale, barriers and opportunities have been defined by depicting the indicators that respondents 

indicated as most challenging or most positive first in paragraph 9.2.1 for food systems performance in 

general and then for social (paragraph 9.2.2), environmental (paragraph 9.2.3) and economic (paragraph 

9.2.4) sustainability. These perceptions where benchmarked against the state of the art in the literature 

and substituted by the experts and practitioners in the second meeting. For the indictor framework please 

see chapter 1. This chapter highlights main challenges and opportunities and ideas for the impact areas 

that the LL should address given these results. We use a traffic light scale to signal opportunities (green) 

Demographics and FS 
Outcomes 

Indicators Figures 

Population 
34.16 Million in 2023 [Ghana], 
360,579 Million in 2023 [Tamale],  
(World Population Review, 2023). 

Geographic area 
238,540 km² [Ghana] 
750 km² [Tamale], (World Data, 2023f). 

Food Security 
5.6% food insecurity in 2020 (World Bank, 
2023f). 

Literacy rate, youth total (% of 
people ages 15-24) 

93% in 2020 (World Bank, 2023f). 

Women Business and the Law 
Index score (scale 1-100) 

Score of 75 in 2020 (World Bank, 2023f). 

Ease of doing business 

Individuals using the Internet (% 
of population) 

68% in 2021 (World Bank, 2023f). 

Ease of doing business score Ranked 118 in 2019 (World Bank, 2023f). 

New business registered 
(Ghana) 

18,000+ in 2022 (Statista, 2023). 

Informal economy (% of GDP) 35.6% in 2023 (World Economics, 2023f) 

Objective of the Living Lab 
at the University for 
Development Studies (UDS) 

Type of technology being 
developed in the Living Lab 

Aquaponics, Hydroponics and Insect 
farming 

Target stakeholders (e.g., 
farmers’ and their associations 
& cooperatives, advisors) 

Farmers, students, cooperatives, policy 
activists, civil society organizations 

Major goal(s) of the Living 
Lab (LL) (e.g., yield increase, 
risk reduction) 

The UDS LL aims at promoting increased productivity of both fish and 
vegetables, reduced risks and resilience of production systems to 
environmental stressors and improved income for beneficiary farmers. 
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and challenges (red). A full overview of answers indicators of respondents’ perception of the food system 

is depicted in the annex 1.  

 

9.2.1. The General picture for Tamale 

Through a number of general questions in the survey, respondents provide a general picture of their 
opinion on Tamales’s food system performance. Stakeholders’ perceptions about Tamale food system 
barriers and opportunities are balanced among the different categories, highlighting that there is no 
particular food system element that is believed either posing high threats or being a strong catalyser for 
change for the development of aquaponics, hydroponics, insect farming and RAS systems. However, 
specific stakeholder observations differ per element with traders and vendors being more positive on the 
overall value chain scoring (3.40) & (3.49) and circularity potential (3.29) & (3.60) and processors and input 
technology providers being less positive on the market potential (1.67) & (1.70) of the before mentioned 
agri-food technologies. Also, there is a slightly higher positive perception on circularity (3.55) and current 
healthy eating (3.55) associated to the fish sector (Table 9-1. Resilience and income (2.49) are also a 
sensitive food system element, as it has been lowly rated from a broader variety of stakeholders for 
consumers. A table presenting stakeholder perceptions on the different categories can be found in Annex 
1.  

Table 9-1 Fair food systems performance in Tamale 

Circularity 
  

Food 
governance 

  
Improving 
health 

  
Market 

  
Resilience & 
income 

  
Value 
chain 

  

 

9.2.2. Access and affordability of healthy, nutritious (and socially acceptable) 
food in Tamale 

The narrative on healthy food for all evolves around the following pathways: (1) Unhealthy diets and food 

insecurity caused by reduced access to healthy nutritious food or lack of affordability of healthy food. (2) 

Unsafe food consumption, either based on consumer behaviour or incidence of foodborne disease or 

communicable diseases due to a lack of food safety, reduced microbial resistance. (3) Environmental 

contamination and degradation leading to reduced nutrition and reduced food safety.    

Tamale stakeholders generally consider the informal market very important in ensuring food and nutrition 

security (FNS) in the city (score: 3.87). However, vendors seem to be less positive on the matter (score: 

3.00). Literature shows that the informal sector can both represent an opportunity, if properly managed, 

playing a substantial role in FNS and providing affordable and healthy food to consumers, but also an 

economic and social threat. For example, the structure could not allow for economies of scale or enforcing 

human rights (Young, 2019). Overall, respondents believe that consumption/use of vegetables (score: 

3.19) and insects (score: 3.00) is higher than fish (score: 2.00), even though these products seem to be less 

accessible than fish products and are also believed of not being able to meet the city’s demand in the near 

future (Table 9-2). Dietary intake indicators reviewed seem to suggest that fish consumption is lower than 

vegetables consumption. In effect, Ghana consumes on average more than the minimum recommended 

intake of fish (90.4g per day compared to 28g recommended); meanwhile, national vegetable 

consumption is lower with 137.4g per day compared to a global level of 180.8g (which is still lower than 

the recommended target of 300g per day).  
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Table 9-2 Perception of good consumption patterns in Tamale. 

Importance 
informal 
market  

Inf. markets 
vendors 

 Healthy 
eating veg. 

 Healthy 
eating fish 

 Healthy eating 
insects 

 

 

The absence and lagging implementation of food and nutrition policies but also food safety policies in the 

region is identified as a major barrier by non-governmental organizations (score: 1.50). A recent study 

showed that integration of nutrition into food policies in Ghana remains narrow, whilst more attention is 

given to value chain activities (such as production) and socio-economic indicators (e.g., financial profit and 

employment) (Thow et al., 2021). Table 9-3 summarizes the social food security barriers and opportunities 

in Tamale. Annex 1 shows the heat map for improving health and responses amongst stakeholders. The 

table below provides an overview of the selected barriers and opportunities to be addressed in Tamale. 

 

Table 9-3 Barriers and opportunities Tamale (Social Food Security) 

Barriers Opportunities  

The current perceived low consumption of 
fish products, which does not match reality, 
can pose a threat to the market opportunity 
for aquaponics and RAS systems 
development. Moreover, the lack of policies 
and their implementations are also seen as 
potential barriers. 

The fish sector is seen as an opportunity in improving 
diets and health among stakeholders. The sector also 
carries positive judgments in relation to women 
accessibility, affordability and buying behavior for fish 
products, in particular on informal markets. The 
informal market is also believed to be the most 
influencing network in ensuring food security among 
the urban population. 

 

9.2.3. Environmental sustainability, circularity, food loss and waste 
management in Tamale 

Circularity has been evaluated with a focus on (1) waste management (efficiency and effectiveness) and 

governance in order to improve stewardship of environmental resources. Agricultural value chains should 

next to that also take climate change considerations and certification into account for management of best 

practices and fisheries need to deal with overfishing. For local aquaponic facilities water quality, energy 

use and cooling should be taken into consideration.  Agri-food value chains should also take climate 

change considerations into account, thus minimize green-house gas emission. Especially for local 

aquaponic facilities, water quality, (renewable) energy use and cooling should be taken into consideration 

because Kenya experiences high pressure on land use, water use, and green-house gases (Johnstone, 

2022).  

In relation to the environmental sustainability of the city, input technology providers (score: 2.0) and 

governmental institution representatives (2.40) identify low adoption of new technologies; literature 

shows that adoption of aquaponics technology in Ghana is low and it is specifically connected to scarcity 

of information (Obirikorang et al, 2021). This in particular applies to the insect sector (score: 2.06). 

Moreover, all stakeholders believe that large quantities of produce are lost, especially, in the vegetables 
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(score: 2.26) and insects supply chains (score: 2.58), before reaching the consumer. ‘Recycling of food’ and 

‘food loss and waste’ was rated low by government institutions (score: 2.00), however literature shows a 

growing interest in recycling of solid waste in the Metropolis of Tamale under different incentive schemes 

(Asare,2020, see also Table 9-4). Table 9-5 provides an overview of the selected barriers and opportunities 

to be addressed in Tamale. The maps for circularity are available in Annex 1. 

 

Table 9-4 Slow uptake of circularity in Tamale 

Adoption circular technology   Food loss   Recycling   

 

Table 9-5 Barriers and opportunities Tamale (Environmental FS) 

Barriers Opportunities  

The lack in adoption of technologies can represent a major 
barrier (especially in the aquaponics sector). Moreover, there 
is a general perception of lack of awareness in circularity 
issues and lack of proper circularity governance, though more 
among processors and less at consumption level. 

Reportedly, there is a growing interest 
in recycling activities under different 
incentive schemes in Tamale 
Metropolis (Asare,2020). 

 

9.2.4. Market potential, business resilience and value chain development in 
Tamale 

Economic potential is evaluated along four different pathways. (1) The market potential focuses on the 

business potential of the technologies in terms of competition, adequacy of production technologies with 

regard to solving current food systems challenges, supply and demand of produce.  (2) Value chain 

development focuses on the interaction and connectivity of different stakeholders in the value chain and 

their potential to change current food system challenges and provide sustainable employment. (3) Decent 

jobs focuses on equality, inclusion, diversity, career opportunity, attractiveness of offered (self-) 

employment and job security in the newly created production and business area. (4) While resilience of 

business models focuses on the availability of resources, knowledge and liquidity to develop business 

models that secure an income.     

Respondents in Tamale believe that there is business potential for the evaluated agri-food technologies 

with higher trust in RAS development (score: 4.50) compared to insect farming (score: 2.97). Yet, it is 

shown that the development of insect farming systems in Ghana is financially viable at small scale and can 

contribute to address malnutrition and employment for women and youth (Adams, 2021). Nevertheless, 

consumer acceptance of these products is very poorly rated among stakeholders with farmer organizations 

(score: 1.60) being the least positive ones. Other respondents believe that there is market potential 

(especially for the vegetable sector, score:  3.56), combined with a fairly high perceived capacity 

(score: 3.67) for the city to produce these products (see Table 9-6). The production is however not without 

challenges as literature shows that vegetable production in Ghana is still linked to various challenges such 

as scarcity of improved varieties, poor value chain infrastructure (storage and processing), uncontrolled 
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used of agrochemicals (Osei, 2022). Annex 1 contains the heat maps for the assessed market potential in 

Tamale. 

Table 9-6 Positive perception on market opportunities in Tamale 

Business potential RAS   Bus. potential insects   Demand veg.   Capacity veg.   

 

For what concerns the value chain development, stakeholders provided fairly positive ratings for women 

(score: 3.71) and youth (score: 3.27) participation in the main value chain activities, such as processing, 

storage and transportation of agri-food products; this is especially believed to be the case in the vegetable 

sectors (score: 3.85) for women and youth (3.43), whilst the insect sector is rated low on this indicator, 

women (score: 2.42) and youth (score: 1.92) (Table 9-7). This is true for women involved in retailing 

activities and consumption of vegetables as literature shows a female predominance in the sector 

(Atuna,2022). Literature also shows that women and youth involvement in the fisheries value chain in 

Ghana is high, however, major challenges still impede the sector for being a sustainable livelihood for them 

(Ameyaw, 2020; Van der Knaap, et al. 2020). Table 9-8 provides an overview of the selected barriers and 

opportunities to be addressed in Tamale. Annex 1 contains the heat maps for value chain development. 

 

Table 9-7 Positive perception on value chain opportunities in Tamale 

Participation women   W. vegetable   W. insects   

Participation youth   Y. vegetable   Y. insects   

 

Table 9-8 Barriers and opportunities in Tamale (Economic FS) 

Barriers Opportunities  

Awareness raising measures among 
consumers on vegetable consumption is 
needed in order to further boost the market 
potential for these technologies. Moreover, 
even though stakeholders believe in the 
market potential of the technologies, there is 
an overall perceived high cost of investment 
for starting up the businesses, which is backed 
up also by observations of the financial 
community. This may deter entrepreneurs to 
embark in the initial costs. 

Poor information, knowledge and access to 
finance, in combination with perceived low 
services for aquaponics, hydroponics and 
insect farming are the major threats identified 
for the sustainability and resilience of the 
alternative production systems in Tamale. 

Business and market potential are both seen as opportunities by 
stakeholders, despite the reported low consumer acceptance of 
these products. As noted, there is a shared belief that informality 
plays a substantial role in determining the business potential of 
these technologies, but the influence is not sufficient for 
sustaining the value chain development. Considering that the 
informal sector in Ghana represents 35% of the businesses, thus 
covering a substantial part of the commercial community, this 
can be an opportunity for small scale producers and support 
positive food systems outcomes. 

Women and youth participation in the vegetable value chain is 
high. Whilst it is lowly rated in the insect value chain. Literature 
sustains the importance of the fishery value chain for women in 
Ghana though it still needs improvement.  

The major opportunity is seen in the career attractiveness for 
youth and women. Stakeholders are unanimous in this regards, 
highlighting the possible potential of the development of the 
technologies. 
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9.3. Key impact areas for INCiTiS-FOOD living lab in Tamale 

The following recommendations, strategic actions and ambitions are purely based on the emerging 

insights from the state of art literature review and the results of the heat maps. Due to time and 

management limitations, the results of the heat maps and knowledge gaps were not validated and filled 

in respectively by the national and regional food system actors.  

 

9.3.1. Access and affordability of healthy, nutritious (and socially acceptable) 
food in Tamale. 

Promoting access and affordability of healthy, nutritious, and socially acceptable food in Ghana's food 

system, particularly in the value chains for fish, vegetables, and insects, requires a comprehensive 

approach involving various stakeholders. Currently, the consumption of fish products is perceived as low 

despite the high belief in its value chain development. 

Strategic actions and ambitions 

• Create supportive trade and market policies: Develop trade and market policies that facilitate 
the distribution of local food products, reduce trade barriers, and promote fair pricing. These 
policies ensure that locally produced foods can reach wider markets, reducing transportation 
costs and increasing affordability for consumers. They also encourage the diversification of food 
sources. 

• Behavioral change and incentives: Implement behavioral change campaigns and incentives to 
encourage consumers to incorporate more fish, vegetables, and insects into their diets.  

• Address food waste and loss: Implement policies that target the reduction of food waste and loss 
through measures such as incentivizing food recovery and redistribution efforts. 

 

9.3.2. Environmental sustainability, circularity food loss and waste management 
in Tamale. 

The current perception of the adoption of insect farming technologies in Ghana is low. Promoting the 

adoption of insect farming technologies and addressing environmental sustainability, circularity, and food 

loss and waste management in Ghana's food system requires a comprehensive approach that involves 

various stakeholders. Based on existing literature and the results of the heatmaps, here are strategic 

ambitions and corresponding actions that food system actors should consider: 

Strategic actions and ambitions 

• Develop policies that provide incentives, such as tax breaks or subsidies, for entrepreneurs and 
farmers engaging in insect farming for food and feed. Access to finance and enabling 
environment will promote the inclusion of youth and women in entrepreneurship. 

• Invest in the development of appropriate insect farming technologies and aquaponics that are 
suitable for local conditions, including low-cost and scalable methods. 

• Promote knowledge-sharing and training programs to educate farmers and entrepreneurs about 
effective insect-rearing techniques and optimal resource utilization. 
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9.3.3. Economic growth, decent jobs, market and business potential and value 
chain development in Tamale 

Taking into consideration the importance of the informal economy and the potential barriers posed by 

high startup costs, food system actors should adopt a strategic approach that prioritizes economic growth, 

decent jobs, market and business potential, and value chain development in Ghana's food system. Based 

on existing literature and the results of the heatmaps, here are the strategic ambitions and corresponding 

actions to address these challenges:  

Strategic actions and ambitions 

• Support local aggregation and cooperatives: Provide training and capacity-building programs to 
enhance the business skills of informal food producers, enabling them to participate more 
effectively in value chains. 

• Develop market linkages: Facilitate connections between informal food producers and formal 
markets such as supermarkets, restaurants, and processing companies. 

• Access to finance and investment support: Establish microfinance schemes such as cascade funds 
that are tailored to the needs of informal food producers, offering affordable credit and flexible 
repayment terms. Collaborate with financial institutions to develop innovative financing 
mechanisms such as impact investing and crowdfunding to support food entrepreneurs. 

• Link informal producers to formal supply chains: Promote partnerships between informal food 
producers and formal agribusinesses, allowing small-scale producers to become suppliers of raw 
materials, ingredients, or finished products. 
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10. Conclusion and Recommendations 

The 8 city-region food system analyses provided insights for capitalizing on challenges identified and 

making use of the available opportunities. Though systems thinking can result in a complicated approach, 

requiring a holistic perspective on the system, it helps in driving sector transformation in agri-food systems 

and this is closely linked to food security and nutrition, and positive socio-economic and environmental 

outcomes (Borman et.al 2018). On the one hand, this allowed us to broaden views and take into account 

the complexity of the system with different drivers (socio-economic and environmental), multiple 

activities, and various system outcomes (food security, environmental and social); on the other hand, it 

helped in identifying specific elements, peculiar to each city that can guide in highlighting priority areas, 

thus leverage for impacts.   

For this reason, the insights collected have been organized in three main impact areas per city. Each city 

has its own barriers and opportunities, thus a generalization of the information collected and further 

development of a unique advise can leave out the needed contextualization for a targeted call to actions 

of concerned stakeholders.  

This section (10. Conclusion and Recommendations) is structured in summary tables. The tables present 

information on:  

1. Impact areas -> priority elements in the food system that can act as leverage for change and/or 

present the majority of challenges identified. 

2. Challenges -> main barriers for the sustainable transformation of the food systems. 

3. Opportunities -> circumstances that increase the possibility for a change in the system to happen. 

4. Gaps -> misalignments of the reality of facts and the perceptions of stakeholders on certain issues. 

5. Recommendations -> main leverage points for enhancing a call for action. 

 

10.1.  Conclusions and recommendations for Bamenda 

Bamenda faces challenges related to healthy diets such as low access and affordability of healthy food, 

but also non inclusive food policymaking. The main recommendations look at increasing the awareness 

and mobilization of relevant stakeholders in relation to healthy diets. Environmental sustainability is being 

challenged by low awareness and governance and policies, even though stakeholders perceive high 

capacity of hazard elimination from food waste. There is the need for proper input availability and 

accessibility, but also increased awareness creation and knowledge sharing through education and 

training. The possible successful development of the technologies is also threatened by low perceived 

business potential and lack of services. However, career attractiveness for vulnerable groups such as 

women and youth are well seen and considered a major leverage for positive change. With proper 

development of cooperatives and creation of export opportunities the business potential of the 

technologies can further be strengthened (Table 10-1). 
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Table 10-1 Challenges, opportunities, gaps and recommendation per impact areas in Bamenda 

BAMENDA Challenges Opportunities Gaps Recommendations 

Healthy diets 
and food 
governance and 
food policies 

Low sufficient healthy dietary 
intake 

Low access and affordability 
of fruits and vegetables 

Policy making is not 
perceived as minority 
inclusive 

Perceived low food safety 
policies  

No clear 
opportunity 
identified 

Misalignment of 
healthy diets 
perceptions 
compared to 
reality 

Mobilize relevant stakeholders 
to be involved through the 
Living Lab 

Increase awareness of healthy 
eating through promotion of 
consumption of more 
vegetables and fish 

Environmental 
sustainability 
and circularity 

Low circularity governance 

Absent and scarce policies 
and programs 

Low awareness on food loss 

High perceived 
capacity of 
eliminating 
hazards 

/ Need to ensure availability and 
accessibility of main inputs and 
products such as seeds, 
fingerling fish, and insects 

Provide training on proper 
production methods on both 
the cultivation of fish and 
vegetables and the use of 
circular technologies. 

Stakeholders agree that 
interventions to increase 
circularity in the city are 
necessary (e.g., wide testing and 
dissemination of the 
technologies). 

Business 
potential, value 
chain 
development 
and Resilience 

Low perceived business 
potential (especially for 
insects) 

Lack of services to support 
development of technologies 

Low food safety (storage 
issues) 

High perceived 
market 
potential for 
RAS systems. 

Inclusion of 
women and 
youth 

Career 
attractiveness 
for youth and 
women 

The Living Lab can stimulate the 
development of cooperatives 
for circular technologies to 
empower the producers and 
organize shared trainings and 
financing facilities. 

Interventions should also look 
at socio-economic drivers and 
focus on promoting certification 
for access to export markets. 

Involve more women and youth 
in the urban food value chain 
and showcase their successes to 
motivate others. 

 

10.2. Conclusion and recommendations for Franceville 

Circular technologies like aquaponics encounter challenges by low food security and affordability of 

healthy diets. However, the high presence of informal markets, if well exploited can provide and avenue 

for opportunities. Environmental sustainability is characterized by low perceived circularity and waste 

management activities; there is a need to strengthen the enabling environment and the circularity 

governance. A focus on increasing awareness creation and education can also be a solution for enhancing 

the business potential for aquaponics and hydroponics systems (Table 10-2).  
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Table 10-2 Challenges, opportunities, gaps and recommendation per impact areas in Franceville 

FRANCEVILLE Challenges Opportunities Gaps Recommendations 

Healthy diets 
and food 
governance 
and food 
policies 

Low healthy eating 
(affordable and 
healthy diets) 

Low city capacity to 
cover demand 

Better 
understanding 
informal structures 
and mechanisms 

/ Making use of informality and improving 
formality in business and in the enabling 
environment 

There is need of an increase in food availability 

Environmental 
sustainability 
and circularity 

Low ability in 
recycling food 
waste. 

Low rating for 
circular 
governance. 

Low waste 
management 
ability. 

Low ability in 
elimination of 
hazards. 

No opportunity 
identified 

/ Stakeholders identified the need to strengthen 
the enabling environment and the circularity 
governance 

Increased awareness and strengthening 
education 

Business 
potential, 
value chain 
development 
and Resilience 

Low proper 
storage, 
infrastructure and 
food safety. 

No trust in 
technology 
development for 
the fish sector. 

Perceived good 
current demand of 
the products. 

Perceived good 
career 
attractiveness for 
vulnerable groups 
(women and 
youth). 

/ More information and education should be 
provided on aquaponics and hydroponics 

 

10.3. Conclusion and recommendations for Ibadan 

Ibadan’s food system should increase investment opportunities for the development of the technologies 

identified. With more awareness creation through education and training, low affordability and 

consumption of healthy food (mainly vegetables) can be further boosted. There is also a need to 

strengthen the development and implementation of nutrition related policies. The business potential of 

aquaponics, hydroponics, RAS systems and insect farming can also increase with improvement of new 

knowledge and information sharing (for example on circularity), but also with enforcement of already 

existing quality products and circularity systems, and increased creation of export opportunities (Table 

10-3). 
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Table 10-3 Challenges, opportunities, gaps and recommendation per impact areas in Ibadan 

IBADAN Challenges Opportunities Gaps Recommendations 

Affordability 
of healthy 
diets and 
healthy 
consumption  

Low affordability 
(especially for 
women) of 
vegetables and fish 

Low consumption 
of vegetables 

Insufficient food 
and nutrition policy 
presence and 
implementation 

High demand and 
consumption of 
fish 

Local needs for 
vegetables not 
well 
understood. 

Need for more awareness and 
education/training to actors on the  
potential of the technologies  

Need to focus on low cost produce as 
a way to reach lower income 
households. 

Need for more investment 
opportunities to aid the development 
of the technologies.   

Economic 
growth, 
decent jobs, 
market and 
business 
potential and 
value chain 
development 

Low business 
potential (low 
vegetable 
production and 
consumption 
capacity) 

High perceived 
start-up 
investment needed 

Storage and 
processing level 
issues 

Low information, 
finance and land 
access 

Perceived low role 
of informal sector 

Perceived high 
engagement of 
marginalized 
groups (women) 

High demand for 
fish products 

Better 
understanding 
informal 
structures and 
mechanisms 

Misaligned 
perceptions 
(compared to 
reality) of 
consumption of 
vegetables/ 
investment 
costs not well 
understood 

Capitalize on the potential for farms 
to move production closer to the city. 

More studies needed on sustainability 
of the technologies, business models 
including and cost structures. 

Adoption of novel cultivations and 
techniques, such as exotic but low 
cost vegetables for the region such as 
kale or cauliflower, and soilless 
circular system. 

Production of high-quality export-
grade produce for expansion to the 
international market. 

Increased investment in strengthening 
facilities and access to credit. 

Creation of online an offline markets 
for the informal sector. 

Environmental 
sustainability 
and circularity 

Low waste 
management 

Low presence and 
implementation of 
program and 
policies that 
address 
environmental 
sustainability. 

High food loss 

No clear 
opportunity 
identified 

Misalignment of 
perception and 
reality in waste 
management in 
Ibadan 

Increase awareness and  knowledge 
on technology adoption, circularity 
and waste management. 

Learn from already existing systems 
for waste management. 

Increase the commercialization of 
insect rearing technology. 
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10.4. Conclusions and recommendations for Lagos 

Lagos can increase the resilience of the future established technologies with providing financial starting 

capital and ease its access. Moreover, focusing on inclusion of youth, can build on the already perceived 

career attractiveness for women. Environmental sustainability and market potential can be strengthened 

with proper education and knowledge sharing on waste management and circular economy. Stakeholders 

should also encourage circular practices such as urban farming and capitalise on the perception that insect 

farming is seen as a game changer in the system (Table 10-4). 

Table 10-4 : Challenges, opportunities, gaps and recommendation per impact areas in Lagos 

 

10.5. Conclusions and recommendations for Moyamba 

Although Moyamba presents barriers for healthy and sustainable diets, enhancing connections among 
technologies and increase the use of indigenous vegetables can be a leverage for increasing vegetable 
consumption in the city. As a consequence, this can improve awareness and further push for the 
development of production facilities. With the government interest in enhancing circularity and waste 
management, there is good prospect for environmental sustainability. The vegetable and fisheries 
sectors are the most promising in terms of youth engagement. However, more effort should be given 
into research and knowledge sharing on issues such as land prices and availability in the peri-urban area. 
There is also the need to strengthen the enabling environment (with more efficient services) and boost 
market linkages (Table 10-5). 

LAGOS Challenges Opportunities Gaps Recommendations 

Resilience as access to 
knowledge, inputs 
and services 

Low youth participation 

Low access to land 

Low services in insect 
farming and aquaponics 

Low knowledge and 
finance access 

High careers 
attractiveness for 
women 

/ 

 

Setting up knowledge transfer 
structures for practitioners 

Providing financial and initial 
resources support and ensure 
its access 

Increase youth participation 

Environmental 
sustainability as 
effective waste 
management and 
circularity governance 

Low recycling of food 
loss waste 

Low waste management 

Scarce governance in 
circularity  

Low circularity 
awareness 

Insect sector perceived 
as game changer in 
terms of circularity 

/ Enhance education on food 
waste, circular economy and 
technologies 

Market potential 
vegetables/fish and 
access to affordable 
food 

Low (perceived) city’s 
capacity in production of 
vegetables and fish  

Good demand of the 
products (more fish than 
vegetables) 

Better understanding 
informal structures and 
mechanisms 

Opportunity for 
integration of the three 
sectors 

Misalignment of 
perceptions in 
healthy diets 

Encourage urban farming 
practices 

Establish farmers markets 



  

85 
 

Table 10-5 Challenges, opportunities, gaps and recommendation per impact areas in Moyamba 

 

 

10.6. Conclusions and recommendations for Nairobi 

To overcome healthy and nutrition challenges in Nairobi’s food system, there is the need to change 

perceptions on healthy foods in the urban environment. The change is already supported by good 

diversification of food sources and increased awareness. Food policies to ensure an efficient enabling 

environment are also in place. More communication and market research are seen as great tools to further 

MOYAMBA Challenges Opportunities Gaps Recommendations 

Healthy and 
Nutritious diets 
and market 
potential in the 
vegetable and 
fish sectors 

Barriers to 
food access 
and nutrition 
 
Concerns in 
food security 
(meeting 
rising 
demand) 
 
Low 
vegetables 
production 
and Value 
chain linkages 

Willingness to 
address 
infrastructural 
and value chain 
inefficiencies 
 
Indigenous 
vegetables 
possibly leverage 
for food systems 
change 
 
Diversification of 
fish and 
vegetable 
consumption 
possibly leverage 
for change 

Good prospects for 
young people in 
vegetables and 
fisheries do not 
match with the 
overall picture 

Build bridges from aquaculture to 
aquaponics by including vegetable 
production in aquaculture as a first 
step.  
 
Use indigenous vegetables as 
leverage for more vegetable 
production/consumption as they 
are perceived as healthy. 
 
Open up production facilities from 
the start to increase awareness 
and share knowledge. 
 
Connect women in women groups 
to promote resilience in business 
and secure income and 
investment. 

Environmental 
sustainability, 
circularity and 
food waste 
management 
 

 
Low 
elimination of 
food waste 
hazards 
 
High food loss 

Government are 
more positive 
about circularity 
and waste 
management, 
willingness to 
invest 
 

Full circularity is still 
a long way as 
experience on 
insects/microbes 
and their role in the 
process is lagging. 

Simplify technologies in order to 
make them accessible  and 
affordable to a larger group of the 
population. 
 
Universities should share 
knowledge on aquaponics in order 
to increase acceptance and success 
of the technology. 
 

 

Low access to 
finance, land, 
services and 
knowledge 
(more for fish 
than 
vegetables) 

Good prospects 
for youth in 
vegetables and 
fisheries 

Land prices in the 
city are perceived to 
be high but peri-
urban land is rich in 
nutrients and 
available. Better 
insights into land 
prices is required. 

Link to the already well established 
aquaculture community to make 
value chain linkages for 
aquaponics. 
 
Universities should share 
knowledge on aquaponics in order 
to increase acceptance and success 
of the technology. 
 
Develop an effective service sector 
to keep production facilities at 
maximum efficiency level.  
 
Develop (digital) market linkages 
with just in time sales possibilities 



  

86 
 

engage stakeholders (for example through the living lab). To further increase the business potential of the 

technologies (especially in relation to the fish value chain), there is the need for a network of investors 

and entrepreneurs where proper support is given (e.g., through education, empowerment of market 

readiness, sharing of technical knowledge, etc.). This can also increase the resilience of the possible 

established technologies (Table 10-6). 

 

Table 10-6 Challenges, opportunities, gaps and recommendation per impact areas in Nairobi 

NAIROBI Challenges Opportunities Gaps Recommendations 

Healthy and 
nutritious diets and 
market potential in 
the vegetable and 
fish sectors 

Diverse localized 
eating habits that 
need to be 
managed 

Informality 
affecting food 
security 

Low food 
governance 

Diversification of major 
food sources – integration 
of technologies 

Increased healthy food 
awareness 

Food and nutrition policies 
are in place 

Increased potential  

/ Changing perceptions on 
urban production and 
processing of healthy 
affordable food 

Engage stakeholders in the 
living lab activities. 

Need for more market 
research on fish production. 

Increase the communication 
and marketing on changing 
perception of food in the 
city 

Incentivize local 
engagement 

Fish value chain 
development and 
business potential 

Low career 
attractiveness for 
youth and women 

Food safety issues 

Potential for fish value 
chain 

Shortening of the supply 
chain 

Perceived 
potential for 
vegetable 
value chain 

Foster a network of 
investors and young 
entrepreneurs 

Empower Market Readiness 

Drive Technological 
Adoption 

Portray Comprehensive 
Preparation 

Empower through 
Education 

Resilience Low perceived 
business 
development and 
resilience 

Low access to 
knowledge, land 
and finance for the 
young people 

Lack of trust in 
high income for 
fish/vegetable 
farming. 

No clear opportunity 
identified, but overall 
technology level in 
aquaponics/RAS is much 
higher than in other 
countries, even in low 
income areas. 

Fish sector – 
low confidence 
in positive 
impact on 
livelihoods 
(high income) 

Elevate Youth 
Empowerment 

Strengthen Local 
Dissemination 
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10.7. Conclusion and recommendations for Nakuru 

In Nakuru, the development of the technologies can profit from the strengthening of the consumption 

side of the supply chain. In effect, stakeholders identify more awareness creation on healthy foods as a 

solution. This can build on the high presence of healthy dietary options. To overcome obstacles in the fish 

and insect value chains, more effort should be given to increasing knowledge and information, 

strengthening technical support and enhancing capacity building. There can be more resilience of newly 

established businesses if the enabling environment is further enforced with increased financial access and 

inclusion of women and youth producers (Table 10-7). 

   

Table 10-7 Challenges, opportunities, gaps and recommendation per impact areas in Nakuru 

NAKURU Challenges Opportunities Gaps Recommendations 

Healthy diets 
and food 
governance 

Low food diversity 
and malnutrition 

Low vegetable 
consumption 

Food safety 
concerns 

Good response to 
healthy dietary 
options 

Misalignment of healthy 
diets perceptions 
compared to reality 

Potential of healthy 
vegetable options to 
consumers to further be 
explored 

Increased consumer awareness 
needed 

Fish and insects 
value chain 
development 
and circularity 

Scarce knowledge 
of  environmental 
hazards and 
awareness for 
circularity 

Insects sector 
good opportunity 
to overcome 
expensive feed 
imports 

/ Increased knowledge and 
information campaigns 
targeting all value-chain actors 
on issues of safe handling 

Technical support such as 
training, workshops, and 
networking events for 
entrepreneurs 

Capacity building and 
knowledge creation for the 
value-chain actors 

Setting up water harvesting and 
purification systems for 
efficient 

Resilience 

Limited knowledge 
and education for 
the youth 

Low access to 
quality water 

Low knowledge on 
access to finance 
and land access 

No significant 
opportunity 
identified. 

/ Motivating producers to start 
utilizing organic inputs for 
cultivation or an integrated use 
of pesticides 

Creating an enabling 
environment and capacity 
building along the value chain 
for women and youth 

Increased access to finance 
(e.g., grants). 
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10.8. Conclusions and recommendations for Tamale 

To further strengthen healthy diets consumption in the population in Tamale, stakeholders identify the 

need for behavioural change supported by implementation of proper policies. Environmental 

sustainability, circularity and food loss is also seen as a potential leverage for change as there is a growing 

interest in recycling activities. It is recommended to develop instruments to support and incentivise 

stakeholders and promote knowledge sharing through training programs for farmers and entrepreneurs. 

Supporting local aggregation and cooperatives formation, enhancing market and supply chain linkages can 

increase the business potential of the technologies. The possibility to access finance and investment 

opportunities plays a major role (Table 10-8). 

 

Table 10-8 Challenges, opportunities, gaps and recommendation per impact areas in Tamale 

TAMALE Challenges Opportunities Gaps Recommendations 

Access and 
affordability of 
Healthy,  
Nutritious (and 
Socially 
Acceptable) 
Food in Tamale 

Low consumption and 
challenged capacity of 
vegetable production 

Lack of policies and 
implementation 

Informal sector 
influencing food 
security 

Fish sector as 
leverage for diets 
improvement 

High perceived 
women role in the 
fish sector 

Better 
understanding 
informal structures 
and mechanisms in 
affecting food 
security 

Wrong 
perception of 
fish 
consumption 
(lower than 
reality) 

 

 

Create supportive trade and 
market policies 

Need for behavioral change and 
incentives 

Implement policies that target 
the reduction of food waste and 
loss 

Environmental 
sustainability, 
circularity food 
loss and waste 
management 
in Tamale 

Low adoption of 
technologies 
(aquaponics) 

Perceived low recycling 
of food waste 

Scarce governance and 
awareness in 
circularity  

Growing interest in 
recycling activity 

/ Develop policies for supporting 
and incentivizing entrepreneurs 

Invest in the development of low 
cost insect farming technologies 
and aquaponics 

Promote knowledge sharing and 
training programs to educate 
farmers and entrepreneurs 

Economic 
growth, decent 
jobs, market 
and business 
potential and 
value chain 
development 

Low vegetables 
acceptance 
(vegetables) 

Low supply chain 
efficiency 

Low perceived women 
and youth 
participation in insect 
value chain 

High investment in 
starting up the 
business 

High business and 
market potential 
for the 
technologies 
(especially, insect 
farming) 

High women and 
youth participation 
in the vegetable 
and fish value chain 

Better 
understanding 
informal structures 
and mechanisms 

/ Support local aggregation and 
cooperatives 

Further ddevelop market linkages 

Facilitate access to finance and 
investment support 

Link informal producers to formal 
supply chains 

  



  

89 
 

REFERENCES 

Adams, F., Aidoo, R., Mensah, J. O., Mensah, A., Amankwah, K., Kyei, B. K., Gbadago, J. E., Konadu, K. A., 
Boateng, G., Oduro, A. B., & Attobrah, C. K. (2021). Commercialisation of African palm weevil larvae 
for employment creation and nutritional security in rural Ghana: a financial feasibility approach. 
Https://Doi.Org/10.3920/JIFF2020.0153, 7(6), 1051–1060. https://doi.org/10.3920/JIFF2020.0153  

Adeyeye, S.A.O. (2016). Traditional fish processing in Nigeria: a critical review, Nutrition & Food Science, 
Vol. 46 No. 3, pp. 321-335. https://doi.org/10.1108/NFS-11-2015-0148. 

African Development Bank (2017). Technical support for the agricultural transformation. Appraisal 
report, retrieved from internet: 18-08-2023. 
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-and-Operations/Gabon_-
_Technical_Support_for_the_Agricultural_Transformation.pdf. 

African Development Bank (AFDB, 2020). Strategy and promotion of youth entrepreneurship in the 
agricultural sector and agribusiness Gabon. Retrieved from internet: 04-08-2023. 
https://projectsportal.afdb.org/dataportal/VProject/show/P-GA-A00-004?lang=en. (afdb.org) . 

Alabi, M. A., Kasim, O. F., & Lasisi, M. O. (2020). Public-Private Partnership (PPP) in residential solid waste 
management in Ibadan: Challenges and opportunities. Journal of Geography and Regional 
Planning, 13(1), 30-40.  

Ameyaw, A. B., Breckwoldt, A., Reuter, H., & Aheto, D. W. (2020). From fish to cash: Analyzing the role of 
women in fisheries in the western region of Ghana. Marine Policy, 113, 103790.  

Asare, W., Oduro Kwarteng, S., Donkor, E. A., & Rockson, M. A. (2020). Recovery of municipal solid waste 
recyclables under different incentive schemes in Tamale, Ghana. Sustainability, 12(23), 9869.  

Atuna, R. A., Djah, J., Achaglinkame, M. A., Bakker, S., Dari, L., Osei-Kwarteng, M., ... & Amagloh, F. K. 
(2022). Types of indigenous vegetables consumed, preparation, preferences and perceived benefits 

in  Ghana. Ghana. Journal of Ethnic Foods, 9(1), 38. https://doi.org/10.1186/s42779-022-00154-3. 
Babalola,S.O.,  I. B. Adeoye & O. O. Adegbite (2016) Patterns and Challenges in Exotic Vegetables 

Marketing, International Journal of Vegetable Science, 22:4, 376-
382, DOI: 10.1080/19315260.2015.1055640. 

Benjamin, E. O., Buchenrieder, G. R., & Sauer, J. (2021). Economics of small-scale aquaponics system in 
West Africa: A SANFU case study. Aquaculture economics & management, 25(1), 53-69.  

Boef, W. (2020). Nigeria horticulture sector assessment, retrieved from internet: 15-08-2023. 
https://www.wur.nl/en/research-results/research-institutes/centre-for-development-
innovation/research-topics/guiding-sector-transformation/the-effects-of-covid-19-on-food-systems-
rapid-assessments/nigeria-horticulture-sector-assessment.htm;Wageningen Centre for 
Development.   

Borman,G.D., Walter S. de Boef, Flo Dirks, Yeray Saavedra Gonzalez, Abishkar Subedi, Marja H. Thijssen, 
Judith Jacobs, Ted Schrader, Salome Boyd, Hermine J. ten Hove, Edwin van der Maden, Irene Koomen, 
Sheila Assibey-Yeboah, Coulibaly Moussa, Assumpta Uzamukunda, Annabelle Daburon, Asaah 
Ndambi, Simone van Vugt, Joost Guijt, Jan Joost Kessler, Jan Willem Molenaar, Siemen van Berkum 
(2022). Putting food systems thinking into practice: Integrating agricultural sectors into a multi-level 
analytical framework, Global Food Security, Volume 32, 2022, 100591, ISSN 2211-9124, 
https://doi.org/10.1016/j.gfs.2021.100591; retrieved from internet: 05-07-2023. 
https://www.sciencedirect.com/science/article/pii/S2211912421000997   

Business in Cameroon, 2023. Government helped create over 15,000 SMEs in 2022 (official data), 
retrieved from internet: 31-07-2023. https://www.businessincameroon.com/economy/3105-13173-
govt-helped-create-over-15-000-smes-in-2022-official-data\  

Carey,J. and Dubbeling, M. (2017), City Region Food System Indicator Framework, retrieved from 
internet: 15-02-2023. Resources | (ruaf.org)  

https://doi.org/10.3920/JIFF2020.0153
https://wageningenur4-my.sharepoint.com/personal/sabine_desczka_wur_nl/Documents/Projects/InCiTis/FSA%20literatuur/Nutrition%20&%20Food%20Science
https://doi.org/10.1108/NFS-11-2015-0148
https://projectsportal.afdb.org/dataportal/VProject/show/P-GA-A00-004?lang=en.%20(afdb.org)
https://doi.org/10.1080/19315260.2015.1055640
https://www.wur.nl/en/research-results/research-institutes/centre-for-development-innovation/research-topics/guiding-sector-transformation/the-effects-of-covid-19-on-food-systems-rapid-assessments/nigeria-horticulture-sector-assessment.htm
https://www.wur.nl/en/research-results/research-institutes/centre-for-development-innovation/research-topics/guiding-sector-transformation/the-effects-of-covid-19-on-food-systems-rapid-assessments/nigeria-horticulture-sector-assessment.htm
https://www.wur.nl/en/research-results/research-institutes/centre-for-development-innovation/research-topics/guiding-sector-transformation/the-effects-of-covid-19-on-food-systems-rapid-assessments/nigeria-horticulture-sector-assessment.htm
https://doi.org/10.1016/j.gfs.2021.100591
https://www.sciencedirect.com/science/article/pii/S2211912421000997
https://www.businessincameroon.com/economy/3105-13173-govt-helped-create-over-15-000-smes-in-2022-official-data/
https://www.businessincameroon.com/economy/3105-13173-govt-helped-create-over-15-000-smes-in-2022-official-data/
https://ruaf.org/publications/


  

90 
 

Diwe, K. C., Uwakwe, K. A., Iwu, A. C., Duru, C. B., Merenu, I. A., Ogunniyan, T. B., ... & Ndukwu, E. U. 
(2016). Knowledge, attitude and safety practices amongst public and private solid waste handlers in a 
South Eastern State, Nigeria. GoogleScholar Weblink.  

ECDPM (2021), retrieved from internet: 15-08-2023. Understanding and managing trade-offs in food 
systems interventions: The case of Nakuru county, Kenya – ECDPM (euagenda.eu). 

Expert comments, 2023. Feedback Forms submitted by WUR team to INCiTiS-FOOD experts and Living 
Lab Leaders for validating the heat maps (2023).  

Fonjong, L. N., & Gyapong, A. Y. (2021). Plantations, women, and food security in Africa: Interrogating 
the investment pathway towards zero hunger in Cameroon and Ghana. World Development, 138, 
105293.  

Food and Agricultural Organization (FAO), European Union and Centre de coopération internationale en 
recherche agronomique pour le développement (CIRAD) (2022). Food Systems Profile – Sierra Leone. 
Catalysing the sustainable and inclusive transformation of food systems. Rome, Brussels and 
Montpellier, France.  

Francis M. Nwosu, Kafayat A. Fakoya, Shehu L. Akintola, Ayojesutomi O. Abiodun-Solanke (2021). 
Women in Fisheries and Aquaculture in Nigeria: Introducing the Bootstrap in the Roadmap. 
International Journal of Food Science and Agriculture, 5(4), 570-573. DOI: 10.26855/ijfsa.2021.12.002 

Gabon Census (2013). Instat Gabon. Retrieved from internet : 04-08-2023. Démographie - Direction 
Générale de la Statistique (instatgabon.org)  

Global Alliance for Improved Nutrition (GAIN), CCS and FAO (2023). Food Systems Dashboard, retrieved 
from internet: 10-07-2023. https://www.foodsystemsdashboard.org/information/about-food-
systems  

Gema, J; Keige, J; Ngetich, T; Echeverri, I M; Gonzalez, Y S; Koomen, I (2018). Catalysing food safety in the 
domestic horticulute sector in Kenya. Wageningen University and Research. Retrieved from internet: 
03-08-2023. 

Global Dietary Database (GDD, 2019). Tufts University. Retrieved from internet: 18-08-2023. 
https://www.globaldietarydatabase.org/data-download  

Global Nutrition Report (2022). Country nutrition profiles - Cameroon. Retrieved from internet: 03-08-
2023. https://globalnutritionreport.org/resources/nutrition-profiles/africa/middle-africa/cameroon/   

Gov.ng (2023). Registration Statistics | Corporate Affairs Commision. Retrieved from internet: 25-07-
2023. https://www.cac.gov.ng/resources/registration-statistics/  

Graeme Young And Jonathan Crush, 2019. Governing The Informal Food Sector In Cities Of The Global 
South. Hungry Cities Partnership. Accessed on 10-07-2023 from https://hungrycities.net/wp-
content/uploads/2019/04/DP30.pdf   

Halberg and Westbroek (2019). Synthesis of existing food systems studies and research projects in 
Europe. SCAR food systems. Project co-funded by H2020Programme under Grant Agreement no 
727486.    

International Labour Organisation (ILO,2015). Decent work (ilo.org). Retrieved from internet: 1-7-2023 
https://www.ilo.org/global/topics/decent-work/lang--en/index.htm . 

International Monetary fund (IMF,2023). Food Insecurity in Nigeria: Food Supply Matters: Nigeria. 
Retrieved from internet: 25-07-2023. 
https://www.elibrary.imf.org/view/journals/018/2023/018/article-A001-
en.xml#:~:text=Food%20insecurity%20is%20elevated%20in%20Nigeria.&text=(2021)%20show%20si
milar%20results%20using,achieves%20food%2Dbased%20dietary%20guidelines.  

Kaleem, O., & Sabi, A. F. B. S. (2021). Overview of aquaculture systems in Egypt and Nigeria, prospects, 
potentials, and constraints. Aquaculture and Fisheries, 6(6), 535-547. 

Kamda Silapeux, A. G., Ponka, R., Frazzoli, C., & Fokou, E. (2021). Waste of fresh fruits in Yaoundé, 
Cameroon: Challenges for retailers and impacts on consumer health. Agriculture, 11(2), 89.  

https://euagenda.eu/upload/publications/understanding-managing-trade-offs-food-systems-interventions-case-nakuru-county-kenya-discussion-paper-293-ecdpm-february-2021.pdf.pdf
https://euagenda.eu/upload/publications/understanding-managing-trade-offs-food-systems-interventions-case-nakuru-county-kenya-discussion-paper-293-ecdpm-february-2021.pdf.pdf
https://instatgabon.org/demographie/
https://instatgabon.org/demographie/
https://www.foodsystemsdashboard.org/information/about-food-systems
https://www.foodsystemsdashboard.org/information/about-food-systems
https://www.foodsystemsdashboard.org/information/about-food-systems
https://www.globaldietarydatabase.org/data-download
https://globalnutritionreport.org/resources/nutrition-profiles/africa/middle-africa/cameroon/
https://www.cac.gov.ng/resources/registration-statistics/
https://hungrycities.net/wp-content/uploads/2019/04/DP30.pdf
https://hungrycities.net/wp-content/uploads/2019/04/DP30.pdf
https://www.ilo.org/global/topics/decent-work/lang--en/index.htm
https://www.ilo.org/global/topics/decent-work/lang--en/index.htm
https://www.elibrary.imf.org/view/journals/018/2023/018/article-A001-en.xml#:~:text=Food%20insecurity%20is%20elevated%20in%20Nigeria.&text=(2021)%20show%20similar%20results%20using,achieves%20food%2Dbased%20dietary%20guidelines
https://www.elibrary.imf.org/view/journals/018/2023/018/article-A001-en.xml#:~:text=Food%20insecurity%20is%20elevated%20in%20Nigeria.&text=(2021)%20show%20similar%20results%20using,achieves%20food%2Dbased%20dietary%20guidelines
https://www.elibrary.imf.org/view/journals/018/2023/018/article-A001-en.xml#:~:text=Food%20insecurity%20is%20elevated%20in%20Nigeria.&text=(2021)%20show%20similar%20results%20using,achieves%20food%2Dbased%20dietary%20guidelines


  

91 
 

Kc, K. B., Legwegoh, A. F., Therien, A., Fraser, E. D., & Antwi‐Agyei, P. (2018). Food price, food security 
and dietary diversity: a comparative study of urban Cameroon and Ghana. Journal of International 
Development, 30(1), 42-60.  

Manga, V. E., Forton, O. T., & Read, A. D. (2008). Waste management in Cameroon: A new policy 
perspective?. Resources, conservation and recycling, 52(4), 592-600.  

Meet The Female Entrepreneur Changing Gabon’s Food Systems — AGRITECTURE. Agritecture, 
blog/2021/6/2. Retrieved from internet: 04-08-2023.  

Mekonnen, D. A., Akerele, D., Achterbosch, T., De Lange, T., & Talsma, E. F. (2021). Affordability of 
healthy and sustainable diets in Nigeria. Frontiers in Sustainable Food Systems, 5, 726773. 

Mekonnen, D. A., Termeer, E., Soma, K., van Berkum, S., & de Steenhuijsen Piters, B. (2022). How to 
engage informal midstream agribusiness in enhancing food system outcomes: what we know and 
what we need to know better. Working paper, Wageningen Economic Research; No. 2022-
034. https://doi.org/10.18174/567791 . 

Ministère de lágriulture, de lélevage, de la peche du développement rural (2016). Plan strategique pour 
le développement durable de la peche et de láquaculture. Retrieved from internet : 04-08-2023: 
Gab164991.pdf (fao.org). 

Mombo, J.-B. and Edou, M. (2023). La gestion des déchets solides urbains au Gabon. GéoProdig, portail 
d'information géographique. Retrieved from internet: 04-08-2023. 
http://geoprodig.cnrs.fr/items/show/188073. 

Ngouambe, N. (2022). Are the Food Security Policies in Cameroon addressing food insecurity? A review. 
Agricultural Advisory Services (CAMFAAS). Retrieved from internet: 04-08-2023. 
https://www.researchgate.net/publication/362068663_Are_the_Food_Security_Policies_in_Cameroo
n_addressing_food_insecurity_A_review_NGOUAMBE_Nestor_agricultural_economist_senior_extens
ion_officer_at_Cameroon_forum_for_Agricultural_Advisory_Services_CAMF.   

Nigeria Rapid Assessment of the Vegetable Sector in Nigeria, (2022). Wageningen Centre for 
Development. Retrieved from internet: 12-08-2023. https://www.wur.nl/en/show/rapid-assessment-
nigeria-horticulture-january.htm. 

Niyonsaba, H. H., Höhler, J., Kooistra, J., Van der Fels-Klerx, H. J., & Meuwissen, M. P. M. (2021). 
Profitability of insect farms. Journal of Insects as Food and Feed, 7(5), 923-934. 

Nyiawung, R. A., Bennett, N. J., & Loring, P. A. (2023). Understanding change, complexities, and 
governability challenges in small-scale fisheries: a case study of Limbe, Cameroon, Central Africa. 
Maritime Studies, 22(1), 7.  

K. A. Obirikorang, K.A., Sekey, W., Gyampoh, B.A., Ashiagbor,G. and Asante,W. (2021). Aquaponics for 
improved food security in Africa: A Review, Frontiers, 30-Jul-2021. Retrieved from internet: 03-08-
2023. https://www.frontiersin.org/articles/10.3389/fsufs.2021.705549/full. 

Okoruwa, A., & Onuigbo-Chatta, N. (2021). Review of food safety policy in Nigeria. JL Pol'y & 
Globalization, 110, 57. 

Onwude, D., Motmans, T., Shoji, K., Evangelista, R., Gajardo, J., Odion, D., ... & Defraeye, T. (2023). 
Bottlenecks in Nigeria's fresh food supply chain: What is the way forward?. Trends in Food Science & 
Technology.  

Osei, M., Ofori, P., Adjebeng-Danquah, J., Nketia, S., Frimpong-Anin, K., Osei-Bonsu, I., & Puozaa, D. 
(2022). Harnessing technologies for vegetable cultivation: A panacea for food and nutrition insecurity 
in Ghana. Vegetable Crops-Health Benefits and Cultivation.  

Pamuk, H., van Asseldonk, M., Deering, K., Girvetz, E., Hella, J.,  Karanja, S., Masoud, T., Osiemo, J. and 
Ruben, R. (2018), Testing a new model combining micro-finance and farmer training to upscale the 
adoption of climate-smart agriculture practices by small-scale farmers in developing countries: 
Applying an innovative micro-finance model to harness the uptake of climate-smart agriculture 

https://www.agritecture.com/blog/2021/6/2/meet-the-women-reconnecting-african-communities-with-locally-grown-food
https://doi.org/10.18174/567791
https://faolex.fao.org/docs/pdf/Gab164991.pdf
http://geoprodig.cnrs.fr/items/show/188073
https://www.researchgate.net/publication/362068663_Are_the_Food_Security_Policies_in_Cameroon_addressing_food_insecurity_A_review_NGOUAMBE_Nestor_agricultural_economist_senior_extension_officer_at_Cameroon_forum_for_Agricultural_Advisory_Services_CAMF
https://www.researchgate.net/publication/362068663_Are_the_Food_Security_Policies_in_Cameroon_addressing_food_insecurity_A_review_NGOUAMBE_Nestor_agricultural_economist_senior_extension_officer_at_Cameroon_forum_for_Agricultural_Advisory_Services_CAMF
https://www.researchgate.net/publication/362068663_Are_the_Food_Security_Policies_in_Cameroon_addressing_food_insecurity_A_review_NGOUAMBE_Nestor_agricultural_economist_senior_extension_officer_at_Cameroon_forum_for_Agricultural_Advisory_Services_CAMF
https://www.wur.nl/en/show/rapid-assessment-nigeria-horticulture-january.htm
https://www.wur.nl/en/show/rapid-assessment-nigeria-horticulture-january.htm
https://www.frontiersin.org/articles/10.3389/fsufs.2021.705549/full


  

92 
 

practices with Tanzanian smallholder farmers, Info-note, CCAFS. Retrieved from internet: 14-08-2023. 
Info-note_CSA_SUPER_19Dec_LS_SS.pdf.  

RVO, 2019. The Vegetable and Potato sector Nigeria. Retrieved from internet: 25-07-2023. 
https://www.rvo.nl/sites/default/files/2020/01/The-Vegetable-and-Potato-sector-Nigeria.pdf. 

Soma, K.; Obwanga, B.; Kanyuguto, C.M. (2021). A New Rural Urban Fish Food System Was Established in 
Kenya–Learning from Best Practices. Sustainability 2021, 13, 7254. https://doi.org/10.3390/ 
su13137254 

Statista (2023a). Digital connectivity indicator. Retrieved from internet: 03-08-2023: Internet - Gabon | 
Statista Market Forecast. 

Statista (2023b). Companies in Ghana - statistics & facts. Retrieved from internet: 27-07-2023. 
https://www.statista.com/topics/10207/companies-in-ghana/ . 

Steenhuijsen Piters, B.de, Joost Nelen, Bertus Wennink, Verina Ingram, Fabien Tondel, Froukje Kruijssen 
and Jenny Aker (2021). West African food system resilience. Wageningen, Wageningen Economic 
Research, Report 2021-006. 184 pages.; 37 fig.; 14 tab.; 12 maps; 489 ref. 

Thow AM, Apprey C, Winters J, Stellmach D, Alders R, Aduku LNE, Mulcahy G, Annan R. Understanding 
the Impact of Historical Policy Legacies on Nutrition Policy Space: Economic Policy Agendas and 
Current Food Policy Paradigms in Ghana. Int J Health Policy Manag. 2021 Dec 1;10(12):909-922. doi: 
10.34172/ijhpm.2020.203. PMID: 33201655; PMCID: PMC9309960. 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9309960/.   

United Nations Development Program (UNDP, 2022). Developing A Climate Smart Aquaculture Toolkit. 
Retrieved from internet: 26-07-2023. https://www.undp.org/sites/g/files/zskgke326/files/2022-
09/Climate%20Smart%20Aquaculture%20Synthesis%20Report_0.pdf. 

UNDP (2022). Land degradation assessment in Moyamba and Pujehun districts, Technical Report 
(undp.org). 

Van Berkum, S., Dengerink, J., & Ruben, R. (2018). The food systems approach: sustainable solutions for a 
sufficient supply of healthy food (No. 2018-064). Wageningen Economic Research, Wageningen. 

Van der Knaap, M., & Kanyi, A. (2020). Use of Social Media by Youth Fish-Farming Groups in Ghana. FAO 
Aquaculture Newsletter, (61), 37-38. 

Verner, D., Roos, N., Halloran, A., Surabian, G., Ashwill, M., Vellani, S., & Konishi, Y. (2021). Insect and 
Hydroponic Farming in Africa: The new circular food economy. World Bank Publications.  

World Bank (2023a). Cameroon. Retrieved from internet: 31-07-2023. 
https://data.worldbank.org/country/cameroon. 

World Bank (2023b). Gabon. Retrieved from internet: 03-08-2023: Gabon | Data (worldbank.org). 
The World Bank, 2020. Nigeria Food Smart Country Diagnostic - World Bank Document. Retrieved from 

internet: 02-08-2023. 
https://documents1.worldbank.org/curated/en/703791601302657183/pdf/Nigeria-Food-Smart-
Country-Diagnostic.pdf . 

World Bank (2023c). Ease of doing business rank (1=most business-friendly regulations) - Nigeria. 
Retrieved from internet: 25-07-2023. 
https://data.worldbank.org/indicator/IC.BUS.EASE.XQ?locations=NG .  

World Bank (2023d). Firms that do not report all sales for tax purposes (% of firms) - Nigeria. Retrieved 
from internet: 25-07-2023. https://data.worldbank.org/indicator/IC.FRM.INFM.ZS?locations=NG.  

World Bank (2023e). Population, total Kenya. Retrieved from internet: 26-07-2023. 
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=KE . 

World Data (2023a). Cameroon. Retrieved from internet: 31-07-2023. 
https://www.worlddata.info/africa/cameroon/index.php .  

World Data (2023b). Gabon. Retrieved from internet: 03-08-2023 Gabon: country data and statistics 
(worlddata.info) . 

http://41.73.194.142/bitstream/handle/123456789/3613/Info-note_CSA_SUPER_19Dec_LS_SS.pdf?sequence=1&isAllowed=y
https://www.rvo.nl/sites/default/files/2020/01/The-Vegetable-and-Potato-sector-Nigeria.pdf
https://www.statista.com/outlook/co/digital-connectivity-indicators/internet/gabon#internet-users
https://www.statista.com/outlook/co/digital-connectivity-indicators/internet/gabon#internet-users
https://www.statista.com/topics/10207/companies-in-ghana/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9309960/
https://www.undp.org/sites/g/files/zskgke326/files/2022-09/Climate%20Smart%20Aquaculture%20Synthesis%20Report_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-09/Climate%20Smart%20Aquaculture%20Synthesis%20Report_0.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-10/UNDP_Sle_Validated_LDA_Technical_Report.pdf
https://www.undp.org/sites/g/files/zskgke326/files/2022-10/UNDP_Sle_Validated_LDA_Technical_Report.pdf
https://data.worldbank.org/country/cameroon
https://data.worldbank.org/country/gabon
https://documents1.worldbank.org/curated/en/703791601302657183/pdf/Nigeria-Food-Smart-Country-Diagnostic.pdf
https://documents1.worldbank.org/curated/en/703791601302657183/pdf/Nigeria-Food-Smart-Country-Diagnostic.pdf
https://data.worldbank.org/indicator/IC.BUS.EASE.XQ?locations=NG
https://data.worldbank.org/indicator/IC.FRM.INFM.ZS?locations=NG
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=KE
https://www.worlddata.info/africa/cameroon/index.php
https://www.worlddata.info/africa/gabon/index.php
https://www.worlddata.info/africa/gabon/index.php


  

93 
 

World Data (2023c). Kenya. Retrieved from internet: 27-07-2023. 
https://www.worlddata.info/africa/kenya/index.php.  

World Data (2023d). Nigeria. Retrieved from internet 25-07-2023.  
https://www.worlddata.info/africa/nigeria/index.php. 
World Data (2023e). Sierra Leone. Retrieved from internet: 01-08-2023. 

https://www.worlddata.info/africa/sierra-leone/index.php.  
World Data (2023f). Ghana. Retrieved from the internet: 27-07-2023. 

https://www.worlddata.info/africa/ghana/index.php.   
World Economics (2023a). Cameroon's Informal Economy Size. Retrieved from internet: 31-07-2023. 

https://www.worldeconomics.com/National-Statistics/Informal-
Economy/Cameroon.aspx#:~:text=The%20size%20of%20Cameroon's%20informal,billion%20at%20GD
P%20PPP%20levels.   

World Economics (2023b). Informal Economy Gabon. Retrieved from internet: 03-08-2023: Gabon's 
Informal Economy Size | Shadow Economy | 2023 | Economic Data | World Economics. 

World Economics (2023c). Kenya's Informal Economy Size. Retrieved from internet: 27-07-2023. 
https://www.worldeconomics.com/National-Statistics/Informal-
Economy/Kenya.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20G
DP%20PPP%20levels. 

World Economics (2023d). Nigeria's Informal Economy Size. Retrieved from internet: 25-07-2023. 
https://www.worldeconomics.com/National-Statistics/Informal-
Economy/Nigeria.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20
GDP%20PPP%20levels.  

World Economics (2023e). Sierra Leone's Informal Economy Size. Retrieved from internet: 01-08-2023. 
https://www.worldeconomics.com/National-Statistics/Informal-
Economy/Sierra%20Leone.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%
20at%20GDP%20PPP%20levels.  

World Economics (2023f).  Ghana's Informal Economy Size. Retrieved from the internet: 27-07-2023. 
https://www.worldeconomics.com/Informal-
Economy/Ghana.aspx#:~:text=The%20size%20of%20Ghana's%20informal,easy%20comparison%20wi
th%20other%20countries.   

World Food Programme (WFP, 2021). Summary report on Fill the Nutrient Gap Cameroon. Retrieved 
from internet: 03-08-2023. https://docs.wfp.org/api/documents/WFP-0000135806/download/.   

World Food Programme (WFP, 2023). Food Security Monitoring Report. Retrieved from the internet: 01-
08-2023. WFP Sierra Leone Country Office: Food Security Monitoring System Report - February 2023 - 
Sierra Leone | ReliefWeb. 

World Health Organization (2019). Healthy Diet. Retrieved from internet: 08-09-2023. 
EMROPUB_2019_en_23536.pdf (who.int).   

World Health Organisation (WHO), Food safety dashboard. Retrieved from internet: 01-08-2023. Food 
safety (who.int). 

World Population Review (2023a). Cameroon Population 2023. Retrieved from internet: 31-07-2023. 
https://worldpopulationreview.com/countries/cameroon-population.  

World Population Review (2023b). Gabon population 2023. Retrieved from internet: 03-08-2023. Gabon 
Population 2023 (Live) (worldpopulationreview.com). 

World Population Review (2023b). Kenya population 2023. Retrieved from internet: 03-08-2023. Kenya 
Population 2023 (Live) (worldpopulationreview.com). 

World Population Review (2023d). Nigeria population 2023. Retrieved from internet: 25-07-2023 from 
https://worldpopulationreview.com/countries/nigeria-population. 

https://www.worlddata.info/africa/kenya/index.php
https://www.worlddata.info/africa/nigeria/index.php
https://www.worlddata.info/africa/sierra-leone/index.php
https://www.worlddata.info/africa/ghana/index.php
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Cameroon.aspx#:~:text=The%20size%20of%20Cameroon's%20informal,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Cameroon.aspx#:~:text=The%20size%20of%20Cameroon's%20informal,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Cameroon.aspx#:~:text=The%20size%20of%20Cameroon's%20informal,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/Informal-Economy/Gabon.aspx
https://www.worldeconomics.com/Informal-Economy/Gabon.aspx
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Kenya.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Kenya.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Kenya.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Nigeria.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Nigeria.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Nigeria.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Sierra%20Leone.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Sierra%20Leone.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/National-Statistics/Informal-Economy/Sierra%20Leone.aspx#:~:text=An%20informal%20economy%20(informal%20sector,billion%20at%20GDP%20PPP%20levels
https://www.worldeconomics.com/Informal-Economy/Ghana.aspx#:~:text=The%20size%20of%20Ghana's%20informal,easy%20comparison%20with%20other%20countries
https://www.worldeconomics.com/Informal-Economy/Ghana.aspx#:~:text=The%20size%20of%20Ghana's%20informal,easy%20comparison%20with%20other%20countries
https://www.worldeconomics.com/Informal-Economy/Ghana.aspx#:~:text=The%20size%20of%20Ghana's%20informal,easy%20comparison%20with%20other%20countries
https://docs.wfp.org/api/documents/WFP-0000135806/download/
https://reliefweb.int/report/sierra-leone/wfp-sierra-leone-country-office-food-security-monitoring-system-report-february-2023
https://reliefweb.int/report/sierra-leone/wfp-sierra-leone-country-office-food-security-monitoring-system-report-february-2023
https://apps.who.int/iris/bitstream/handle/10665/325828/EMROPUB_2019_en_23536.pdf
https://worldpopulationreview.com/countries/cameroon-population
https://worldpopulationreview.com/countries/gabon-population
https://worldpopulationreview.com/countries/gabon-population
https://worldpopulationreview.com/countries/gabon-population
https://worldpopulationreview.com/countries/gabon-population
https://worldpopulationreview.com/countries/nigeria-population


  

94 
 

World Population Review (2023e). Sierra Leone Population 2023 (Live). Retrieved from internet: 01-08-
2023. https://worldpopulationreview.com/countries/sierra-leone-population. 

World Population Review (2023f). Ghana Population 2023. Retrieved from the internet: 27-07-2023. 
https://worldpopulationreview.com/countries/ghana-population. 

Wageningen Centre for Development (2022). Nigeria Rapid Assessment of the Vegetable Sector in 
Nigeria. Wageningen. Retrieved from internet: 10-07-2023. https://www.wur.nl/en/show/rapid-
assessment-nigeria-horticulture-january.htm. 

  

https://worldpopulationreview.com/countries/sierra-leone-population
https://worldpopulationreview.com/countries/ghana-population
https://www.wur.nl/en/show/rapid-assessment-nigeria-horticulture-january.htm
https://www.wur.nl/en/show/rapid-assessment-nigeria-horticulture-january.htm


  

95 
 

11. Annex 1: Overview results on indicator level 

11.1. Bamenda 

Table 11-1 Stakeholder Perception on Food System Performance 
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Circularity  2.60  3.53  2.83  3.07    2.87  3.00  3.27  2.36  2.83  3.47  3.01  2.99  

Food 

governance  2.00  3.00  2.67  2.70    1.87  2.50  2.67  2.56  2.17      2.46  

Improving 

health  2.45  2.80  2.50  3.08    2.55  2.13  2.75  2.60  1.73  3.00  3.32  2.63  

Market  2.67  3.62  3.00  3.48    3.40  3.83  3.38  3.02  2.50    1.50  3.04  

Resilience 

income  2.75  2.05  1.87  2.74    1.77  2.00  1.94  2.56  1.00      2.08  

Value chain  2.36  2.92  2.63  3.11    2.86  2.58  2.49  3.05  2.46  3.49  2.90  2.80  

  

 

Table 11-2 Stakeholder Perception on Access and Affordability of Healthy, Nutritious (and Socially Acceptable) 
Food in Bamenda 
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Access  2.50        5.00              2.33  2.60  3.07  3.10  

Affordability  1.75  2.00  1.67  2.25  1.83  2.00  1.50  2.17     3.32  3.82  2.23  

F&N policy  2.00        2.88  1.33        2.50  1.33        2.01  

Food security  3.00        4.00  4.00        4.00     3.06     3.61  

Healthy  eating  3.00  3.30  2.78  2.75  3.25  2.50  3.00  2.05  2.00  3.25     2.79  

Importance informal 
food market  

   2.60     2.83  1.89  1.50     2.75  1.00        2.10  

Improving health 
market demand  

5.00     4.00  4.00  4.00     3.58  2.00     3.25     3.69  

Social equity           3.50  3.50        5.00           4.00  

Women food security  2.25        3.50  2.75        3.67     3.09  4.32  3.26  
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Table 11-3 Sector perception on Access and Affordability of Healthy, Nutritious Food 

  Sector independent  Vegetable  Fish  Insects  

Access  3.00  3.40  2.80  2.92  

Affordability  2.50  2.67  2.50  1.83  

F&N policy  2.33  3.00  1.00    

Food security  4.00  4.00  2.00  3.00  

Healthy eating  2.00  3.33  4.00  1.67  

Importance informal food market  4.05  3.75  2.75  3.00  

Improving health market demand    4.00  5.00  1.00  

Social equity  3.00  2.33  2.00  2.00  

Women food security  3.00  3.46  2.50  2.13  
  
  

Table 11-4 Stakeholder Perception on Circularity Food Loss and Waste Management in Bamenda 
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Adoption technology            3.00  2.89        2.00           2.63  

Circularity  awareness           3.00        4.33              3.67  

Circularity governance  2.50  2.25  1.67  2.25  2.44  1.00  1.00  1.75     3.47  4.00  2.23  

Circularity informal 
business           2.00  2.75        1.50           2.08  

Eliminating hazards      3.00  3.83  4.67  4.33  4.00  4.00  3.11           3.85  

Food loss   2.50  2.00  3.25  2.92    3.17  2.50  2.79  2.83  3.00    4.21  

Recycling food loss 
waste           2.00  2.50        2.00           2.17  

Waste management  4.00        2.50  2.46     3.50  1.88     3.47  4.25  3.15  
  

 

Table 11-5 Stakeholder Perception Business Potential Aquaponics, Hydroponics, RAS and Insect Farming 
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Business potential 
aquaponics  

2.00  4.50  2.00           2.50           2.75  

Business potential 
hydroponics  

         3.00  1.00        2.00        2.00  

Business 
potential  insect 
farming   

                     2.00        2.00  
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Business potential 
RAS  

1.00  3.00  3.67  4.00  4.33  4.00  4.50  3.67        3.52  

Capacity  5.00  3.20     3.25  2.75     3.17  3.00        3.39  

Competition  2.50  4.00  2.00  4.00  4.00     3.83  4.00        3.48  

Cemand  4.00                    4.00        4.00  

Engagement women           5.00  5.00                 5.00  

Engagement youth     3.50     3.00                    3.25  

Labour availability      4.00     4.00                    4.00  

Market input output  4.00  3.20  2.00  3.13  2.50  1.50  2.83  2.50  3.50  4.50  2.97  

New tech  1.50  3.75  2.83  3.50  2.78  4.00  3.50  2.67        3.07  

Role informality  1.00  3.00  3.17  3.25  3.83  3.00  3.22  2.50        2.87  
  
  

Table 11-6 Sector Opinions on Market and Business Potential, Decent Jobs and Value Chain Development in 
Bamenda 

  Sector independent  Vegetable  Fish  Insects  

business potential aquaponics  4.30  2.67  3.00    

business potential hydroponics  4.00  2.50  4.00    

Business potential insect farming   4.13  4.00    2.00  

Business potential RAS  3.83        

capacity    4.00  3.00    

competition    3.80  3.67  1.00  

demand    4.00  4.00  1.00  

Engagement women    5.00  3.00    

Engagement youth    3.67  3.00    

labour availability     4.00  3.50    

Market input output    3.20  2.00  5.00  

New technology  3.54  2.88  3.00  2.00  

Role of informality  3.81  3.00  2.25    

 

Table 11-7 Stakeholder perception on Market and Business Potential, Decent Jobs and Value Chain Development 
in Bamenda 
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Business potential aquaponics  
2.00  4.50  2.00        2.50          2.75  

Business potential hydroponics  
      3.00  1.00      2.00        2.00  

Business potential insect farming   
              2.00        2.00  
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Business potential RAS  
1.00  3.00  3.67  4.00  4.33  4.00  4.50  3.67        3.52  

Capacity  5.00  3.20    3.25  2.75    3.17  3.00        3.39  

Competition  2.50  4.00  2.00  4.00  4.00    3.83  4.00        3.48  

Demand  4.00              4.00        4.00  

Engagement women        5.00  5.00              5.00  

Engagement youth  
  3.50    3.00                3.25  

labour availability     4.00    4.00                4.00  

Market input output  4.00  3.20  2.00  3.13  2.50  1.50  2.83  2.50  3.50    4.50  2.97  

New tech  1.50  3.75  2.83  3.50  2.78  4.00  3.50  2.67        3.07  

Role informality  
1.00  3.00  3.17  3.25  3.83  3.00  3.22  2.50        2.87  

  

  

Table 11-8 Stakeholder Perception on Resilience and Income for Technologies Development in Bamenda 
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Career woman 
attractiveness                4.00    4.00  

Career youth 
attractiveness  5.00                          5.00  

Finance access  1.00  1.50  1.67  2.60  1.43  2.00  2.00  2.73  1.00  1.77  

Information access  2.00  1.92  2.00  3.00  1.96  2.00  2.00  1.92     2.10  

Knowledge access     2.90     2.54  2.25        3.00     2.67  

Land access     3.00     3.00        1.83        2.61  

Opportunities  women  3.00  2.80                       2.90  

Services aquaponics  1.50  2.13  2.67  2.75  2.00  2.00  2.00  2.17     2.15  

Services hydroponics     1.50  1.75  3.00  1.50  2.00  2.00  2.17     1.99  

Services insect farming     1.25  1.75  2.75  1.50        2.33     1.92  

service RAS                      
  

 
Table 11-9 Stakeholder Perception on Social Equity in Bamenda 
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Food safety            3.00  2.00  1.56  3.00  1.67      2.24  

Inclusion    2.67  3.83  4.13    3.13  3.00  2.72  2.63  2.17    3.79  3.12  
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Infrastructure  2.50      4.00    4.25    3.58  3.50  2.33      3.36  

Participation 
women  2.50      2.00    3.00  3.50    3.50        2.90  

Participation 
youth  2.50  3.20  2.67  2.80    2.50    3.04  2.33    2.92    2.74  

Presence of 
informal 
business  3.00                    4.06    3.53  

Processing              2.00  1.56    1.67      1.74  

Production        3.00                  3.00  

Retail  2.75  3.08  3.83  3.43    3.19  3.25  2.77  3.19  3.67  3.49  3.41  3.28  
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11.2. Franceville 

Table 11-10 Stakeholder Opinions on Major Food System Categories 

 

Table 11-11 Stakeholder Opinions on Major Food System Categories 
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Access       2.20 3.00 2.60 

Affordability   2.40 3.25 2.60 3.00 2.81 

F&N policy 3.00 2.25 2.00     2.42 

Food security   1.83 2.00 1.60   1.81 

Healthy eating   1.92 2.67 1.67   2.08 

Importance informal food market   2.67 4.00 3.00 2.00 2.92 

Improving health market demand   2.00 4.00 1.67   2.56 

Social equity   1.30 1.50 3.00   1.93 
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Circularity  1.58  2.33    2.48 2.17  3.20 3.00 2.46 

Food 
governance  3.50  2.08     2.50    2.69 

Improving 
health  3.00  2.03     2.65  2.22 2.80 2.54 

Market  1.67  2.05    1.88 1.67    1.82 

Resilience 
income  1.68  1.94    1.39 1.72    1.68 

Value chain  2.11  2.17    2.03 2.73   2.00 2.21 

Storage             3.00  2.00  1.56  3.00  1.67      2.24  

Support for 
informal 
business    2.67  3.83  4.13    3.13  3.00  2.72  2.63  2.17    3.79  3.12  

Value chain 
efficiency  2.50      4.00    4.25    3.58  3.50  2.33      3.36  
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Women food security   1.70 3.50 2.80 3.00 2.75 

 

Table 11-12 : Stakeholder Opinions on Circularity 
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Circularity governance 1.50 2.11 1.25 2.00     1.72 

Circularity informal business               

Eliminating hazards        2.00     2.00 

Food loss  4.50 3.67 2.67 3.33 3.00 4.00 3.53 

Recycling food loss waste       1.00     1.00 

Waste management   2.17 1.75 1.94     1.95 

 

Table 11-13 Stakeholder Opinions on Market, Resilience and Income 
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Business potential aquaponics     1.00 1.00 1.00 

Business potential hydroponics   2.50 1.00 1.00 1.50 

Business potential insect farming  2.00 1.00     1.50 

Capacity 2.00 2.25 2.75 3.00 2.50 

Competition   2.50 2.00 1.50 2.00 

Demand   3.50   3.00 3.25 

Engagement women 2.00 2.50   2.00 2.17 

Engagement youth 2.00 1.50   1.50 1.67 

Labour availability    2.50 1.25 2.00 1.92 

Market input output   3.00 2.75 4.00 3.25 

New tech 1.50 1.58 1.00 1.00 1.27 

Role informality 1.00 1.25 1.50 1.00 1.19 
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Table 11-14 Stakeholder perception on business potential 
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Career 
woman 
attractivenes
s 

  

2.50 

  

3.00 

   

2.50  

   

2.67 

Career youth 
attractivenes
s 

  
2.50 

  
2.50 

   
1.50  

   
2.17 

Finance 
access 

 
1.00 

 
1.50 

   
1.00 1.00 

   
1.13 

Information 
access 

 
1.00 

 
1.50 

   
1.00 1.00 

   
1.13 

Knowledge 
access 

 
2.50 

 
2.25 

   
 2.75 

   
2.50 

Land access  2.00  2.50    1.75 2.50    2.19 

Opportunitie
s women 

 
1.50 

 
1.61 

   
1.00 2.00 

   
1.53 

Services 
aquaponics 

  
 

  
 

   
1.00 1.00 

   
1.00 

Services 
hydroponics 

  
 

  
1.75 

   
1.00 1.00 

   
1.25 

Services 
insect 
farming 

  
1.00 

  
1.00 

   
  

   
1.00 
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Table 11-15 Stakeholder Opinions on the Value Chain 

 

fa
rm

er
 

o
rg

an
is

at
io

n
  

go
ve

rn
m

en
ta

l i
n

st
it

u
ti

o
n

  

p
ro

d
u

ce
r 

re
se

ar
ch

er
  

ve
n

d
o

rs
  

al
l t

o
ge

th
er

  

Food safety   2.08 1.83     1.96 

infrastructure 2.00 2.00 1.33 2.50 2.00 1.97 

Participation youth   1.33 2.00     1.67 

processing   2.50       2.50 

production 1.50 2.33 2.44 2.63   2.22 

retail             

storage      1.83     1.83 

Support of informal 
business 

  2.33       2.33 

Value chain 
efficiency 

2.33 2.30 1.50 2.75 2.00 2.18 

 

11.3. Ibadan 

Table 11-16 Stakeholder Opinions on Access and Affordability of Healthy,  Nutritious (and Socially Acceptable) 
Food in Ibadan 
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Access             3.50 3.06 3.33 3.30 

Affordability   3.50 3.00     2.45   2.49 2.53 2.80 

F&N policy 2.25 2.50 3.00 2.50   2.70 2.00     2.49 

Food security   3.50 5.00     2.60   2.57   3.42 

Healthy eating   4.00 3.00     2.61   2.88   3.12 

Importance informal 
food market   2.00 4.00     4.00 3.50 3.11 3.13 3.29 

Improving health 
market demand   5.00       2.83   2.88   3.57 
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Social equity   2.50 3.50     2.70   3.38   3.02 

 

Table 11-17 Stakeholder Opinions on Circularity, Food Loss and Waste Management in Ibadan 
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Circularity governance 1.50 2.50 2.17 3.00 2.75 2.50 2.17 2.30 1.50     2.26 

Eliminating hazards          4.00     4.00       4.00 

Food loss  3.33 2.75 2.00 2.00 2.25 3.50 2.85 2.20 3.00 2.73 2.97 3.31 

Recycling  food loss 
waste 

        2.00     2.50       2.25 

Waste management 2.00 2.75 2.00 2.50 2.00 3.00 2.63 2.96       2.48 

 

Table 11-18 Stakeholder Opinions on Market and Business Potential and Value Chain Development in Ibadan 
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Business potential aquaponics 2.00       2.50 2.00 2.60 2.60 3.00 2.45 

Business potential hydroponics 2.00   1.00     4.00 1.00 2.00   2.00 

Business potential insect farming  2.00         3.00 4.00 3.00   3.00 

Business potential RAS 3.00           1.50 2.00   2.17 

Capacity 2.00 2.75 4.00 2.00   4.00 3.23 3.25   3.03 

Competition   2.25         2.00 2.58   2.28 

Demand     5.00         3.50   4.25 

Engagement women 3.50             3.00   3.25 

Engagement youth 2.00             2.33   2.17 

Labour availability              2.50 2.75   2.63 

Market input output  1.75   3.00   2.83 2.83 3.40 

New tech 2.10   1.00 2.00 2.00 2.63 2.19 2.30 2.00 2.03 

Role informality 2.75   1.00   1.50 2.00 2.41 2.83 2.00 2.07 
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Table 11-19 Stakeholder perception on business development 
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Career woman attractiveness 2.75  2.00  3.00  2.75 2.00 0.00 2.50 

Career youth attractiveness 1.75    3.00  2.08 3.00 0.00 2.46 

Finance access 2.60  1.00  1.50 1.75 1.50 1.63 2.50 1.78 

Information access 2.00  1.00  1.50 2.50 1.85 2.15 1.00 1.71 

Knowledge access 2.88  2.50  3.00   2.90  2.82 

Land access 1.00  1.00    2.33 1.00  1.33 

Opportunities women 2.08 4.25 1.67 4.00 2.33 1.50 1.75 2.17 1.00 2.31 

Services aquaponics 2.00    1.50 2.00 2.20 2.00 1.50 1.87 

Services hydroponics 2.00  1.00   2.50 1.00 1.63  1.63 

Services insect farming 3.00     2.25 1.75 1.75  2.19 

 

11.4. Lagos 

Table 11-20 Stakeholders Opinions on Major Food Systems Categories 
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circularity 3.01 2.35 2.83 2.62 2.75 2.68 2.88 2.74 2.38 2.69 

Food 
governance   3.07   2.50 2.00   2.00     2.39 

Improving 
health   3.79   3.23 2.00   1.67 3.09 3.37 2.86 

Market 3.08 2.99 2.33 2.79 2.60 2.94 3.33     2.87 

Resilience 
income 2.90 2.65 4.00 2.27 2.17 1.60 1.36     2.42 

Value chain 2.76 3.06 3.00 2.82 3.00 2.04 2.86   2.75 2.78 
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Table 11-21 Stakeholders Opinions on Access and Affordability of Healthy,  Nutritious (and Socially Acceptable) 
Food in Lagos 

 

G
o

ve
rn

m
en

ta
l 

in
st

it
u

ti
o

n
 

N
go

 

P
ro

ce
ss

o
r 

R
es

ea
rc

h
er

 

C
o

n
su

m
er

 

V
en

d
o

r 

A
ve

ra
ge

 

Access     3.26 3.38 3.32 

Affordability 3.17 2.50  2.00 2.65 3.21 2.71 

F&N policy 3.30 2.50 2.00 1.50   2.33 

Food security 4.00 3.50  2.00 3.00  3.13 

Healthy eating 4.43 3.67  1.67 2.97  3.18 

Importance informal food  market  4.00   3.78 3.67 3.82 

Improving health market demand 4.50 5.00  2.00 2.97  3.62 

Social equity 3.67 3.50  2.00 3.35  3.13 

Women food security 3.00 3.25  2.00 3.04 3.38 2.93 

 

Table 11-22 Stakeholders Opinions on Circularity Food Loss and Waste Management in Lagos 
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Circularity 
governance 

2.40 2.40 3.00 2.75 3.00 2.57 3.00     2.73 

Eliminating 
hazards 

      4.00           4.00 

Food loss 2.38 3.83 2.00 2.00 3.00 3.00 3.00 2.91 3.08 2.80 

Recycling food 
loss waste 

      2.00           2.00 

Waste 
management 

2.75 2.56 2.50 1.89   2.70       2.48 

 

  



  

107 
 

Table 11-23 Stakeholders Opinions on Market and Business Potential and Value Chain Development in Lagos 
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Business potential 
aquaponics 

   3.00  4.33 4.00 3.78 

Business potential 
hydroponics 

   4.00 4.00 4.50 2.50 3.75 

Business potential 
insect farming  

    4.00 1.00 4.00 3.00 

Business potential 
RAS 

     4.50  4.50 

Capacity 2.75 3.25 2.00 4.00  2.59 3.00 2.93 

competition 2.25 2.00  2.00  1.86  2.03 

Demand  5.00  5.00   2.00 4.00 

Engagement 
women 

 3.33  4.00    3.67 

Engagement 
youth 

 3.67  2.00    2.83 

labour availability   3.17  3.00  2.44  2.87 

Market input 
output 1.75 3.83 3.00 4.00 

 
1.92  2.90 

New technology  1.75 2.00 2.83 3.00 3.17 3.00 2.63 

Role in formality    1.50 2.00 3.25 4.33 2.77 

 

Table 11-24 Stakeholder perception Value chain development 

 

C
o

n
su

m
er

 

o
rg

an
is

at
io

n
  

Fa
rm

er
 

o
rg

an
is

at
io

n
  

Fi
n

an
ci

al
 

o
rg

an
is

at
io

n
  

G
o

ve
rn

m
en

ta
l 

in
st

it
u

ti
o

n
  

In
p

u
t/

te
ch

n
o

lo
gy

 

p
ro

vi
d

er
s 

O
th

er
 N

G
O

  

P
ro

ce
ss

o
r 

 

P
ro

d
u

ce
r 

R
es

ea
rc

h
er

  

Tr
ad

er
 e

tc
 

C
o

n
su

m
er

 

V
en

d
o

rs
  

W
ei

gh
te

d
 

A
ve

ra
ge

 

Food safety    3.10   3.50 1.48 2.50    2.65 

Inclusion    3.06 3.00 3.00  2.05 2.00   2.14 2.54 

Infrastructur
e    2.00  3.00  1.64     2.21 

Participation 
women    3.00  4.00 4.00  3.00    3.50 
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Participation 
youth   3.20 3.25 3.00 2.00  2.30     2.75 

Presence of 
informal 
business              

Processing       4.00 1.48     2.74 

Production    2.60         2.60 

Retail    3.31 3.00 3.20 4.00 2.03 2.50   2.54 2.94 

Storage     3.10   3.50 1.48 2.50    2.65 

Support for 
informal 
business    3.06 3.00 3.00  2.05 2.00   2.14 2.54 

Value chain 
efficiency    2.00  3.00  1.64     2.21 

 

Table 11-25 Stakeholders Opinions on Resilience and Income for Technologies Development in Lagos 
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Career woman attractiveness       3.50   3.43   3.47 

Career youth attractiveness   2.50   3.50   2.30   2.77 

Finance access 2.00     2.00 1.67 1.42 1.00 1.62 

Information access       1.50 3.00 1.08 1.83 1.85 

Knowledge access   2.63   2.25       2.44 

Land access   3.00   1.00   1.88   1.96 

Opportunities women 3.80 2.63 4.00 2.67 2.00 1.25 1.00 2.48 

Services aquaponics       1.00   1.50 1.50 1.33 

Services hydroponics       2.50 2.50 1.25 1.25 1.88 

Services insect farming         2.50 1.00 1.50 1.67 
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11.5. Moyamba 

Table 11-26 Stakeholder Opinions on Major Food System Categories 
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Circularity 2.64 2.49 2.50 2.68 1.83 1.91 2.43 2.75 2.79 2.54 0.00 3.36 2.54 

Food 
governance 5.00 3.33 4.00 3.27 0.00 1.75 2.25 3.50 3.60 3.37 3.44 0.00 3.35 

Improving 
health 2.63 2.63 2.67 2.47 2.43 1.62 2.28 2.13 2.50 2.80 0.00 2.29 2.40 

Market 2.74 2.33 0.00 3.00 2.50 2.30 2.38 2.90 2.97 3.43 0.00 2.67 2.72 

Resilience 
& income 2.57 1.88 2.50 2.48 2.36 1.44 2.56 2.05 2.87 3.02 0.00 2.67 2.40 

Value chain 3.15 2.42 2.80 3.29 2.35 1.48 2.53 3.29 3.28 2.98 2.91 3.00 2.79 

 

Table 11-27 Stakeholder Opinions on Access and Affordability of Healthy Food in Moyamba 
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Access 2.00 2.58  2.28  1.56 2.56 2.22 2.44 2.61   2.28 

Affordabilit
y 2.00   2.32  1.00   2.63 3.00   1.99 

F&N Policy 4.00         4.20   4.10 

Food 
Security 2.38 2.50 3.00 2.44 1.80 2.17 2.17 2.00 2.63 2.60   2.37 

Healthy 
eating 3.00 2.75  2.58 2.75 3.00 2.50 2.17 2.00 2.00   2.53 

Importance 
informal 
food market 3.00 2.50 2.00 3.67  1.50 2.00 4.00 3.00 2.80   2.72 

Improving 
health 
market 
demand 3.00 2.75  2.58 2.75 3.00 2.50 2.17 1.00 2.00   2.42 

Social equity            2.29 2.29 
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Women 
food 
security  2.50  2.68  2.00 2.56 2.33 2.40 2.93  2.29 2.46 

 

Table 11-28 Sector opinions on Healthy food and consumption 

 Sector 
independent 

Vegetable Fish Insects 

Access 3.67 3.55 3.40  

Affordability 3.26 2.36 2.68  

F&N policy 3.00 2.57 3.17  

Food security 3.00 2.33 2.33  

Healthy eating 2.14 2.33 3.67  

Importance informal food 
market 3.66 3.70 3.93 1.00 

Improving health market 
demand  2.40 5.00  

Social equity 3.14 2.25 2.67  

Women food security 3.69 2.74 2.98  

 

Table 11-29 Stakeholder Opinions on Market Potential, Value Chain Development, Decent Jobs and Income in 
Moyamba 

 Sector 
independent 

Vegetable Fish Insects 

Business potential aquaponics 3.60 2.00 3.20  

Business potential hydroponics 3.67 1.00 3.67  

Business potential insect 
farming  3.60  4.00 1.00 

Business potential RAS 3.25  3.20  

Capacity  2.29 2.71 1.00 

Competition  1.80 3.29 1.00 

Demand  2.40 5.00  

Engagement women  2.33 2.86 1.00 

Engagement youth  2.67 2.83 1.00 

Labour availability   2.50 3.00 1.00 

Market input output  2.14 3.86 1.00 

New technology 3.18 1.75 3.04 1.00 

Role informality 3.03 2.00 1.66 1.00 
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Table 11-30 Sector perception on business potential of circular technologies 
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finance access 2.91 1.88 2.5 2.36 2.4 1.38 2.22 3 2.8 2.7     2.41 

information access 2     2.97 2.2 1   1.75 3.17 2.67     2.25 

knowledge access 2.5     2.88   1     3.25     2.67 2.46 

land access 2     2.3   1   2 2.45 2.5     2.04 

opportunities women       1.33       1 3.33     2.67 2.08 

services aquaponics       1.33 2.3 1   1 2.25 3     1.81 

services hydroponics       3.33 2.2     2 3.33       2.72 

services insect farming 2.75 2.25 2.4 2.73 2.4 1.5 2.33 2.5 3.19 2.9     2.49 

 

Table 11-31 Sector perception on value chain efficiency and job quality in Moyamba 
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Food safety 2.96 2.78 2.57 
 

Infrastructure 2.89 2.52 2.62 1 

Processing 3.11 2.5 2.4 
 

Production 2.57 2.65 2.92 1 

Retail 2.45 2.5 3 
 

Storage  2.75 2.27 2.44 
 

D
ec

en
t 

jo
b

s 

Engagement women 
 

2.33 2.86 1 

Engagement youth 
 

2.67 2.83 1 

Career woman attractiveness 4 3.33 2.83 
 

Career youth attractiveness 3.2 3 3.2 1 

Opportunities women 2.8 2.32 2.21 1 

Participation youth 3.8 3.37 3.62 1 
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Table 11-32 Stakeholder Opinions on Circularity, Food Loss and Waste and Waste Management in Moyamba 

Circularity 
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Circularity  
governance 3.50 1.00  3.38   2.75 3.00 2.00 2.67   2.61 

Circularity 
informal 
business 2.25 3.00  2.33 1.83 2.00 2.13 2.38 2.50 2.00   2.27 

Food loss  2.00 2.50 2.67 2.50 
 

2.33 2.33 3.00 3.67 2.20  3.38 2.66 

Recycling 
food loss 
waste 3.00 2.67 2.00 3.33  3.00 2.00 3.00 2.67 2.40  

 
2.67 

Waste 
managemen
t 3.00 1.83 2.00 3.04  2.00 2.55 2.50 2.22 2.47  3.33 2.49 
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11.6. Nairobi 

Table 11-33 Stakeholder opinions on the Food System Overview Nairobi 
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Circularity 2.5 3.57 3.4 3.15 3.59 2.37 3.1 

Food governance 3 2.57 2 2.67     2.56 

Improving health 1.75 2.35 1.2 2.43 2.73 3.48 2.32 

Market potential 2.83 3.5 3.2 3.39   2.14 3.01 

Resilience & income 2.17 2.29 1.67 2.31     2.11 

Value Chain development 4.1 3.46 3.89 3.53 2.77 2.83 3.43 
 

Table 11-34 Access and Affordability of Healthy, Nutritious (and Socially Acceptable) Food in Nairobi 
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Food safety       2.00 2.00    2.00 

Inclusion 2.00  2.56    1.00 2.58   2.92 2.21 

Infrastructure       2.00 2.00    2.00 

Participation 
women   3.00     3.00    3.00 

Participation 
youth 2.50  2.00    1.67 1.85  2.45  2.09 

Presence of 
informal 
business          4.00  4.00 

Processing       2.00     2.00 

Production   2.00         2.00 

Retail 1.50  2.70    3.00 2.56  3.23 3.11 2.68 

Storage        2.00 2.00    2.00 
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Support for 
informal 
business 2.00  2.56    1.00 2.58   2.92 2.21 

Value chain 
efficiency       2.00 2.00    2.00 

 

Table 11-35 Stakeholder Perception on Equitable Health and Consumption in Nairobi 
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Access     0 0 2.41 3.36 2.88 

Affordability 1 2 1 1.79 2.89 3.71 2.07 

F&N policy   2.67   4     3.33 

Food Security   2.67   2 2.32   2.33 

Healthy eating 2 1.89 1.25 2.27 2.73   2.03 

Importance informal food market 2 2.61   2.87     2.49 

Demand     2 3 2.73   2.58 

Sociale equity     1 1.75 4.09   2.28 

womenfoodsecurity   2   1.67 3.14 4.06 2.72 

food safety     2 2     2 
 

Table 11-36 Sector Perception Market Potential, Value Chain Development, Decent Jobs and Income in Nairobi 
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Business potential hydroponics       2     2 

Business potential RAS       3.5     3.5 

Capacity 3.5   2.5 2.44     2.81 

Competition     3 2.67     2.83 

Demand       4     4 
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Engagement women       4     4 

Engagement youth       2     2 

Labour availability        1     1 

Market input/output 2.5 2.33 2 2.5   3.86 2.64 

New Tech Acceptance   2.67   2.67     2.67 

Role informality     4 2.5     3.25 

 

Table 11-37 Income perspective new circular businesses in Nairobi 
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Finance access 2.5 2.33 1 2.65 2.12 

Information access 1 2 1 2.08 1.52 

Knowledge access 2.25 2.5   2.88 2.54 

Land access 0 2.33 3 1.5 2.28 

Opportunities women 2.25 2   2.21 2.15 

Services aquaponics       2.5 2.5 

Services hydroponics 2 2.5 1 2.5 2 

Services insect farming   2.5   2.38 2.44 
 

Table 11-38 Environmental Sustainability, Circularity Food Loss and Waste and Waste Management in Nairobi 
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Decent Work 

Inclusion 4 3.8 4 4   2.67 3.68 

Infrastructure 2 2.6 1 2.6   2.92 2.21 

Participation women     4 3.6   2.67 3.43 

Participation youth     2 2     2 

Presence of informal business 4 3.3 4 3.1   2.78 3.45 

Efficiency Processing   3   3     3 
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Production 2.5 2 1.7 1.9 2.45   2.09 

Retail         4   4 

Storage      2       2 

Support of informal business   2         2 

Food safety     2 2     2 
 

Table 11-39 Stakeholder perception on  Circularity 
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adoptiontechnology               

circularityawareness              

circularitygovernance  
1.0
0  

2.3
3    

1.0
0 

2.3
5  

2.4
1 

4.0
0 

2.1
8 

circularityinformalbusi
ness              

eliminatinghazards   
3.0
0  

2.0
0    

1.0
0 

3.2
8    

2.3
2 

foodloss  
 

5.0
0  

2.5
0    

4.0
0 

3.6
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3.4
8 

3.7
3 

recyclingfoodlosswast
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2.5
0    

2.5
0 

wastemanagement         
1.9
6  

2.4
1 

3.8
5 

2.7
4 

 

 

11.7. Nakuru 
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Table 11-40 Stakeholder perception food systems performance in Nakuru 
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Circularity 1.75 2.26 2.44 2.6 3.33 2.61 2.87 3.09 3.16 2.71 3.65 3.83 2.86 

Food Governance   1.33   2.92   1.23 2.8   3.74 2.47 3.19   2.53 

Improving Health 2.33 1.33   2.85   3.67 2.6   3.61 3.09 3.11 3.79 2.93 

Market 2.67 2.25 2.18 2.7 3 2.9 3.58 3.23 3.69 2.65 3.56   2.95 

Resiliene and Income   3.08 2.44 2.5 1 3.02 3.6 2.82 3.09 2.67 3.14   2.74 

Value Chain 1.71 2.42 2.27 3.1 2.2 2.78 3.48 2.79 3.96 3.05 3.6 3.47 2.9 

 

Table 11-41 Sector Opinions on the Food System Performance in Nakuru 

 

Table 11-42 Stakeholder Opinions Food Safety in Nakuru 
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Food safety       2.5 0 2 3.66 2.31 4.4 2.84 3.76   3.07 

 

 sector 
independent  vegetables  fish  insects  

 

circularity 3.15 3.21 3.74 3.61  

Food governance 3.08 2.95 3.10 3.46  

Improving health 3.15 3.21 3.74 3.61  

market 2.54 3.09 3.38 2.75  

Resilience income 2.82 2.86 3.13 3.00  

Value chain 3.22 3.09 3.20 3.29  
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Table 11-43 Sector Opinions on Market Potential, Value Chain Development and Income in Nakuru 

 Sector 
independent 

Vegetable Fish Insects 

Business potential aquaponics 2.67 2.50 3.29  

Business potential hydroponics 3.00 3.00 3.40  

Business potential insect 
farming  2.33 3.00 3.50 2.00 

Business potential RAS 2.00 3.00 3.33  

capacity  2.71 2.63 3.00 

competition  3.91 3.20  

demand  3.78 4.00  

Engagement women  3.79 3.25  

Engagement youth  2.38 4.00  

labour availability   4.00 4.40  

Market input output  3.58 4.20  

New technology 2.56 2.76 3.26 2.50 

Role informality 2.52 2.88 3.03 3.00 

 

Table 11-44 Sector Perception on Value Chain Development 
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Food safety 3.28 2.75 2.91   

Infrastructure 2.42 3.11 3.38 3.18 

Processing 3.67 2.92 4   

Production 3.67 3.04 3.53   

Retail   3.3 3.13   

Storage  4 2.9 2.71   

D
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s Career woman attractiveness   4.08 3.2   

Career youth attractiveness   2.2 2   

Opportunities women 2.83 2.74 2.98 2.5 

Engagement women   3.79 3.25   

Engagement youth   2.38 4   
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Table 11-45 Sector perception on resilience of businesses and income 
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Finance access 2.86 3.03 3.04 3 

Information access 2.71 2.67 3.55 3 

Knowledge access 3 3.04 3.2 3.5 

Land access 2.33 2.39     

Services aquaponics 3.33 3.33 2.89   

Services hydroponics 3.5 2.85 3.2   

Services insect farming 2.83 2.83 3.75 3 

Services RAS 2 2.5 3.33   

Support of informal business 2.75 2.75 3 3 
 

Table 11-46 Stakeholder perception on business potential 
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Career woman 
attractiveness  3.00  3.50  4.00  4.23   3.20  3.59 

Career youth 
attractiveness  2.83  3.00  3.00  2.00 2.00  2.00  2.47 

Finance access  3.40 2.33 2.16  2.50 3.33 2.88 3.29 2.69 3.45  2.89 

Information 
access  3.25 2.50 2.63  3.00 3.95 3.00 3.28 2.61 3.75  3.11 

Knowledge 
access  3.17  2.77  3.25   3.30  2.58  3.01 

Land access  2.60  2.33  2.67  2.37 2.00  2.25  2.37 

Opportunities 
women  2.90 2.63 2.45 1.00 3.17 3.83 2.00 2.97 2.82 2.53  2.63 

Services 
aquaponics  3.50 2.00 2.50   3.67 2.38 3.70 3.00 3.75  3.06 

Services 
hydroponics  3.25 3.50 2.50  3.00 3.80 2.44 3.71 2.79 3.11  3.12 

Services insect 
farming   2.00 2.50   3.75 4.00 3.50 2.00 4.00  3.11 
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Table 11-47 Sector Opinions on Circularity Food Loss and Waste and Waste Management in Nakuru 

Circularity Sector 
independent 

Vegetable Fish Insects 

Adoption technology  4.33 2.10   

Circularity awareness 2.13 2.51 2.58 3.00 

Circularity governance 2.88 2.87 2.96 3.00 

Circularity informal business 5.00 2.50 3.00  

Eliminating hazards      

Food loss  3.58 2.90 3.39 2.57 

Recycling food loss waste 5.00 2.50   

Waste management 4.44 2.25 2.60  
 

Table 11-48 : Stakeholder Opinions on Circularity Food Loss and Waste and Waste Management in Nakuru 
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Circularity  
governance 1.33 2.00 1.50 2.78 3.00 2.20 2.90 3.37 3.47 2.53 3.50  2.60 

Food loss     2.67     3.50  5.00  3.72 

Recycling 
food loss 
waste 2.33 2.40 3.00 2.83 3.00 2.80 2.67 2.67 2.95 2.71 3.53 3.67 2.88 

Waste 
managemen
t    2.33     4.00  5.00  3.78 
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11.8. Tamale 

Table 11-49 Stakeholder Opinions on Food systems Performance 

 

 

Table 11-50 Stakeholder Opinions on Improving Health 
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Access 3.60 3.20 3.06 2.89 3.10 2.44 3.28   3.50 3.13 

Affordability 3.30   3.33 2.43   3.13   2.65 3.00 2.97 

F&N Policy 3.00   3.33 1.50   2.67       2.63 

Food Security 2.40           2.00 3.24   2.55 

Healthy eating 3.00   3.30 3.00   3.56   2.90   3.15 

Importance informal 
food market 

4.20   4.50     4.00 4.10 3.41 3.00 3.87 

Improving health market 
demand 

3.60   3.50     4.00   2.90   3.50 

Social equity 3.10   2.92 3.30   3.25   3.76   3.27 

Women food security 3.80   3.37 3.23   3.13 3.00 3.18 2.80 3.21 
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Circularity 3.08 2.95 2.82 2.93 2.63 2.96 2.46 3.06 2.81 3.29 2.97 3.60 2.96 

Food 
governance 

      2.72         2.77       2.75 

Improving 
health 

3.24 3.10   3.29   2.42 1.80 3.10 3.04 3.27 3.05 3.20 2.95 

Market 3.05 2.77 3.33 3.22 1.70 2.33 1.67 3.29 3.05 2.78     2.72 

Resilience 
income 

2.25 2.71 2.06 3.02 2.10 2.45 2.33 2.69 2.81 2.46     2.49 

Value chain 2.98 2.84 2.47 2.93 2.65 2.93 2.54 3.07 2.88 3.40   3.49 2.93 
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Table 11-51 Stakeholder Opinions on Circularity 

Circularity 
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Adoption 
technology  

      2.00 2.40               2.20 

Circularity 
awareness 

3.30 3.00 2.29 2.94 2.55 2.55 2.10 3.01 2.74 2.95     2.74 

Circularity  
governance 

3.40 3.20 2.43 3.03 2.40 2.80 2.00 3.06 2.89 3.20     2.84 

Circularity 
informal 
business 

3.00     3.00   2.50 2.33 3.26 2.70 3.33     2.88 

Food loss  3.20 3.00 2.25 2.35 2.00 2.56 3.25 3.09 2.54 2.76 2.41 2.60 2.67 

Recycling 
food loss 
waste 

      2.00                 2.00 

Waste 
managemen
t 

      2.18 2.40 2.83 2.33 3.19 2.70 3.33     2.71 

 

Table 11-52 Sector perception on circularity in Tamale 

 Sector 
independent 

Vegetable Fish Insects 

Adoption technology  2.22   2.06 

Circularity awareness 2.61 2.97 2.81 2.75 

Circularity governance 2.61 3.07 3.06 2.89 

circularity in formal business     

Eliminating hazards      

Food loss   2.26  2.58 

Recycling food waste     

Waste management 2.17 2.51 3.55 2.07 
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Table 11-53 Stakeholder Opinions on Market Potential 
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Business potential 
aquaponics 

3.00     3.50   2.00   3.62 3.80   3.18 

Business potential 
hydroponics 

3.00 3.00   5.00   2.00   3.55 3.50   3.34 

Business potential insect 
farming  

      4.00       2.33 2.57   2.97 

Business potential RAS       5.00       3.50 5.00   4.50 

Capacity 2.80 3.00 4.00 4.00   2.33 1.50 3.20 2.95 3.17 3.00 

Competition       3.00   2.25   3.15 2.06   2.62 

Demand   1.60 2.00 2.00     2.00 2.50 1.86 2.00 1.99 

Engagement women   2.60   2.75   1.83     3.50   2.67 

Engagement youth   3.20   3.00   2.25     2.67   2.78 

Labour availability        2.50   2.25   3.19 3.67   2.90 

Market input output 
  

2.00 3.00 
 

1.75 
 

1.87 1.81 
 

2.09 

New tech acceptance 2.50 2.50   3.77 1.70 1.93   3.11 3.25   2.68 

Role informality 4.00 4.00   3.50   1.75   3.46 3.18   3.31 

 

Table 11-54 Sector perception on Business Potential Circular Technologies 

 Sector 
independent 

Vegetable Fish Insects 

Business potential aquaponics 3.00 3.43 3.71 3.50 

Business potential hydroponics 3.67 3.31 3.71 3.33 

Business potential insect farming  2.00 2.67 2.40 2.17 

Business potential RAS  4.00 3.67  

Capacity  3.22  3.67 

Competition  2.89  2.40 

Demand  3.56  3.20 

Engagement women  3.06  2.29 

Engagement youth  3.07  2.86 

Labour availability   3.00  2.60 

Market inpu toutput  2.13  3.50 

New technology acceptance 2.55 3.07 3.15 2.61 

Role informality 2.44 3.21 3.42 2.86 
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Table 11-55 Stakeholder Opinions on Value Chain 

 

C
o

n
su

m
er

 

o
rg

an
is

at
io

n
  

Fa
rm

er
 

o
rg

an
is

at
io

n
  

Fi
n

an
ci

al
 

o
rg

an
is

at
io

n
  

G
o

ve
rn

m
en

ta
l 

in
st

it
u

ti
o

n
  

In
p

u
t/

te
ch

n
o

lo
g

y 
p

ro
vi

d
er

s 

O
th

er
 N

G
O

  

P
ro

ce
ss

o
r 

 

P
ro

d
u

ce
r 

R
es

ea
rc

h
er

  

Tr
ad

er
 e

tc
 

V
en

d
o

rs
  

W
ei

gh
te

d
 

A
ve

ra
ge

 

Food safety 3.00     2.87   3.25 2.40   2.50 3.60 3.60 3.03 

Inclusion 3.20 2.80 3.16 3.23 2.55 3.13 2.95 3.12 3.10 3.55   3.08 

Infrastructure   2.00   2.50   2.17 2.33 2.64 2.87 3.07 2.33 2.49 

Participation 
women 

4.60     3.41   3.30 3.79 3.67 3.33 3.89   3.71 

Participation 
youth 

2.80     4.00   3.83 2.25 3.41 2.83 3.76   3.27 

Presence of 
informal business 

2.20 2.50 2.04 2.17   4.00 1.66 2.42 2.33 2.98 4.17 2.64 

Processing   2.40 2.71 2.50 2.40 2.39     3.15     2.59 

Production 2.60     2.92   2.92 3.00 3.60 2.05     2.85 

Retail 3.20 3.00   3.50       3.64 2.93 2.20   3.08 

Storage  3.00     3.50   2.50 2.00   2.00 4.10 3.60 2.96 

Support for 
informal business 

      2.22         2.50     2.36 

Value chain 
efficiency 

3.00 3.15 2.71 2.95 2.40 2.41 2.56 2.97 3.43 3.33 2.70 2.87 

 

Table 11-56 Sector Opinion on Value Chain Development 

 Sector 
independent 

Vegetable Fish Insects 

Food safety 2.85 2.58 2.75 2.48 

Infrastructure 2.95 2.46 3.46 2.66 

Participation women 3.20 3.85  2.42 

Participation youth  3.43  1.92 

Processing  2.75  1.50 

Production 2.37 3.10 2.63 2.27 

Retail  2.29  1.00 

Storage   2.24  2.00 

Support of informal business 2.50 2.25 2.00 2.50 

Value chain efficiency  2.69  2.10 
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Table 11-57 Stakeholder Opinions on Business Resilience and Income 
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Career woman 
attractiveness 

  3.00   4.00   3.60   3.39 3.50       3.50 

Career youth 
attractiveness 

  3.40   4.00   3.50   3.42 2.67       3.40 

Finance 
access 

2.33 2.40 1.83 2.86   2.00   2.32 2.85 2.65 2.76 2.60 2.46 

Information 
access 

            2.67 3.00   2.50 3.06   2.81 

Knowledge 
access 

  2.60   3.00   2.60   2.13 2.00       2.47 

Land access       3.00   2.50 2.00 2.59 3.50 2.00     2.60 

Opportunitie
s women 

2.00 2.60 2.29 2.59 2.10 2.13   2.50 2.70       2.36 

Services 
aquaponics 

                    2.91   2.91 

Services 
hydroponics 

            2.67 3.00   3.00   2.60 2.82 

Services 
insect 
farming 

  2.80   2.89         3.00 2.75     2.86 

 

Table 11-58 Sector Opinions on Business Resilience and Income 

 Sector 
independent 

Vegetable Fish Insects 

Career woman attractiveness 3.60 3.32 3.67 3.62 

Career youth attractiveness 3.60 3.28 3.78 3.45 

Finance access 2.22 1.97 2.40 2.18 

Information access 2.11 2.60 3.63 2.36 

Knowledge access 2.86 3.13 2.75 2.95 

Land access  2.34  2.14 

Opportunities women 2.47 2.65 2.24 2.51 

Services aquaponics 2.00 2.50 3.29 2.58 

Services hydroponics 2.50 2.35 3.14 2.56 

Services insect farming 2.00 2.00 2.70 1.92 

Services RAS  2.38 2.92  



  

126 
 

12. Annex 2: Questionnaire 

Questionnaire for food systems analysis in African cities: What is the potential of different vegetable, fish 

and insects production systems (aquaponics, hydroponics, insect farming and RAS) and how does this 

affect or is affected by the system? 

Topic Sub-topic Target respondents/stakeholders 

Food and nutrition 
Security 

Food and nutrition security 

consumers 
nutrition policy advisors 

NGOs (e.g. GAIN…) 

Health, Wellbeing & nutrition utilisation 

Accessibility 

Affordability 

Inclusiveness 

Informality 

Food safety 

General 

  

farmers 
processors 

governmental bodies 
consumers 

retailers 
market organisations 

association of women vendors 
association of young entrepreneurs 

Chain diversity 

Governance 

Inclusiveness 

Linkages 

Food safety 

Informality  

  

  

Access to land  

Production diversity 

Production capacity 

Production 

      Inputs investment 

Farmers 
Input providers 

governmental bodies (ministry of 
agriculture/ spatial pl 

Energy management 

Access to knowledge and skills  

Labour availability 

Production diversity 

Production capacity 

Water management 

Inclusiveness (gender and youth)  

Post-harvest loss  

Informality 

Processing, 
Storage, Transport 

and Trade 

Processing  

Processors 
Traders 

Technology suppliers 
Governmental bodies 

Food supply  

Trade  

Storage 

Inclusiveness (gender and youth)  

Transport 

Financial services 
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Informality 

Food environment 
and food 

consumption 

  

Retailers 
Wholesalers 
Consumers 

Consumer organisations 
Municipality 

Household consumption 

Accessibility of food outlets 

Market infrastructure 

Inclusiveness (gender/youth)  

Consumers' acceptance 

Consumers’ awareness  

Informality 

Waste generation 
and Circularity 

       Food loss  

research institutes  
Technology providers 

Farmers/producers 
Waste management companies 

Food waste recycling  

Waste segregation  

Hazards from food waste 

Residual organic streams 

Waste management practices 

Knowledge on waste management 

Business potential 
of hydroponics, 

aquaponics, insect 
farming, RAS 

 

Start-ups 
Entrepreneurs 

Investors 

Business diversity 

Business potential 

Competition 

Services 

Inclusiveness 

Labour availability 

Access to information services 

Informality 
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NOTE: the colour coding scheme has following means: 

- Yellow: The elements highlighted in yellow represent different items/choices that can be tackled 

either through a drop down menu in the questionnaire or that can determine the skip logic. This 

allows for tailor-made questionnaires to different stakeholder groups/expertise. 

- Blue: Indicators for internal use only. The purpose is to link each question to the specific sub-

topic. This will not be visible in the final survey for the actors to fill-in.  

 

PERSONALIA QUESTIONS 

I. If relevant, for which organisation do you work for?  

 

II. To which area belongs your profession?  

a. Production  

a. Processing  

b. Logistics (storage, transport, trade)  

c. Food retail or catering  

d. Financial sector  

e. Extension services  

f. Policy  

g. Research  

 

In which sector are you involved?  

a) Vegetables  

b) Fish  

c) Insects 

d) Food in general  

e) Sector independent  

 

III. Are you an expert in one of the mentioned areas? Multiple answers possible  

a. Gender  

b. Youth 

c. Aquaponics 

d. Hydroponics  

e. Insect farming  

f. No expertise 

 

IV. In which country do you work or is your expertise based on?  

a. Cameroon  

b. Gabon 

c. Ghana 

d. Kenya  

e. Sierra Leone  
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FOOD AND NUTRITION SECURITY IN THE CITY 

1.1 How do you rate the ability of your city to feed its population now and in the near future (1-5 

years)? (Food security) 

1.2  (Health and wellbeing and nutrition utilization) 

1.3 How do you rate the number of households in your city that reaches the WHO dietary 

recommendation of consuming a minimum of 400 grams of fruits and vegetables per day? (Health 

and wellbeing and nutrition utilization) 

1.4 How do you rate the number of households in your city reach the dietary recommendation of 

consuming 2 portions of animal products like meat, fish, or eggs per week?  

1.5 How do you rate the accessibility to a variety of food retail outlets located in or near to low-income 

neighbourhoods that sell [vegetables/fish/insects]? (Accessibility) 

1.6 How do you rate the ability for consumers to access different types of food? (Accessibility) 

1.7 How do you rate the ability for women to access different types of food? (Accessibility/Gender) 

1.8 How do you rate the ability for consumers to afford buying food? (Affordability) 

1.9 How do you rate the ability for women to afford buying food? (Affordability) 

 

1.10 How do you rate women decision making on the expenditure of purchase food? (Affordability) 

1.11 How do you rate the importance of informal food markets for ensuring food and nutrition 

security in the city? (Informality) 

1.12 How do you rate the presence of food and nutrition policies in your region? (Food policy)  

1.13 How do you rate the implementation of food and nutrition policies in your region? (Food policy)  

1.14 How do you rate the presence of food safety policies? (Food safety) 

1.15 How do you rate the implementation procedure of food safety policies? (Food safety) 

 

SUPPLY CHAIN DEVELOPMENT 

2.1 How do you rate the extent to which the city’s [vegetables/fish/insects] supply chains are in place 

enabling consumers to access a diversity of local food outlets? (Chain diversity) 

2.2 How do you rate the participation/leadership of women within the [vegetables/fish/insects] 

supply chains? (Governance/inclusiveness) 

2.3 How do you rate the participation/leadership of youth within the [vegetables/fish/insects] 

supply chains? (Governance/inclusiveness) 

2.4 How do you rate to what extent social and gender norms affect participation of women in their 

specific function, positions and tasks in the [vegetables/fish/insects] supply chains? 

(Inclusiveness) 

2.5 How do you rate the linkage of producers in the [vegetables/fish/insects] to various buyers and 

markets? (Linkages) 

2.6 How do you rate the presence of registered businesses compared to unregistered businesses in 

the [vegetables/fish/insects] supply chain? (Informality) 

2.7 How do you rate the rules and regulations governing the [vegetables/fish/insects] sector? 

(rules & regulations)  

2.8 How do you rate the participation of [vegetables/fish/insects] supply chain actors in policy 

discussions relevant to the sector? (policy participation)  
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2.9 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) 

enabling [vegetables/fish/insects] supply chain actors to maximise their operations/practices? 

(infrastructure)  

 

PRODUCTION 
2.10 How do you rate the access to land and secure ownership/tenure arrangements in the 

city for the production of [vegetables/fish/insects]? (Access to land) 

2.11 How do you rate the cities’ ability to produce a diverse range of healthy foods? (Production 

diversity) 

2.12 How do you rate the cities’ capacity to produce [vegetables/fish/insects]? (Production capacity) 

2.13 How do you rate the appropriate and efficient use of inputs for [vegetables/fish/insects] 

production? (Inputs) 

2.14 How do you rate the access to energy for [vegetables/fish/insects] production? (Energy 

management) 

2.15 How do you rate producers’ capacity to invest in inputs and/or improved practices? (Inputs 

investment) 

2.16 How do you rate women’s capacity to invest in inputs and/or improved practices? (Gender/ 

Inputs investment) 

2.17 How do you rate producers’ access to knowledge and skills? (Access to knowledge and skills) 

2.18 How do you rate women’s access to knowledge and skills? (Gender/Access to knowledge and 

skills) 

2.19 How do you rate water management practices at production level? (Water management) 

2.20 How do you rate access to clean water at production level? (Water management) 

2.21 How do you rate the availability of labour for [vegetables/fish/insects] production? (Labour 

availability) 

2.22 How do you rate [youth/women] engagement in [vegetables/fish/insects] production (i.e., 

young people increasingly growing vegetables)? (Gender and youth inclusion in production) 

2.23 How do you rate the career attractiveness of working in the food system for [youth/women]? 

(Gender and youth inclusion in production) 

2.24 How do you rate the presence of registered businesses compared to unregistered businesses at 

the production phase? (informality)  

2.25 How do you rate the management or reduction of post-harvest losses at the production 

facilities? (post-harvest loss) 

STORAGE, PROCESSING, TRANSPORT AND TRADE 

2.26 How do you rate the ability for food processors to provide healthy, safe and sustainable 

[vegetables/fish/insects] products in the city? (Processing) 

2.27 How do you rate the reliability of [vegetables/fish/insects] supply in terms of volume? (food 

supply)  

2.28 How do you rate the ability for traders to provide healthy, safe and sustainable 

[vegetables/fish/insects] products in the city? (Trade) 

2.29 How do you rate the quality of [vegetables/fish/insects] supply regarding required or desired 

standards? (food supply) 

2.30 How do you rate the extent to which processing sectors comply with sanitation and food 

safety regulations? (Food safety) 
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2.31 How do you rate the ability to safely store [vegetables/fish/insects] products in the city? 

(Storage) 

2.32 How do you rate the ability of the urban plan to support the safe movement of products from 

production areas to consumers? (Transport) 

2.33 How do you rate access to affordable and suitable (e.g., cold chain transport system) product 

transport services? (Transport) 

2.34 How do you rate access to formal financial services by informal value chain actors? 

2.35 How do you rate the presence of women in processing in the [vegetables/fish/insects] supply 

chains? (gender)  

2.36 How do you rate the presence of women in storage in the [vegetables/fish/insects] supply 

chains? (gender)  

2.37 How do you rate the presence of women in transport and trade in the [vegetables/fish/insects] 

supply chains? (gender)  

2.38 How do you rate the presence of youth in processing, storage, transport and trade in the 

[vegetables/fish/insects] supply chains? (age)  

2.39 How do you rate the difference between ethnic groups in being able to participant in supply 

chain activities? (Inclusiveness)  

2.40 How do you rate the presence of registered businesses compared to unregistered businesses in 

the processing, storage, transport and trade? (Informality) 

FOOD ENVIRONMENT AND FOOD CONSUMPTION  

2.41 How do you rate the consumption of [vegetables/fish/insects] at household level? (Household 

consumption) 

2.42 How do you rate the infrastructure for the city’s food marketing, catering and retail for the 

[vegetables/fish/insects] products? (Market infrastructure) 

2.43 How do you rate the ability for food outlets to be tailored to the different needs of people based 

on individual factors (e.g., sex, age, ethnicity, religion)? (Inclusion) 

2.44 How do you rate consumers’ acceptance of [vegetables/fish/insects] products? (Consumers’ 

acceptance) 

2.45 How do you rate the awareness on the nutritional value of [vegetables/fish/insects] among 

consumers? (Consumers’ awareness)  

2.46 How do you rate the presence of registered businesses compared to unregistered businesses for 

food outlets? (Informality) 

2.47 How do you rate the extent to which retail and catering sectors comply with sanitation 

and food safety regulations? (Food safety) 

 

WASTE GENERATION AND CIRCULARITY 

 

3.1  How do you rate the scale of food loss (produce loss in the supply chain before it reaches the 

consumer) in your sector [agriculture (vegetables, fruits & cereals), livestock (cattle, pigs, 

poultry) and aquaculture)]? (food loss) 

3.2  How do you rate the level of food waste (waste from households, restaurants and industrial 

waste) in your sector? (food loss)  

3.3  How do you rate the level of food loss and food waste being recycled (composting, biodigester, 

bio incineration etc.) in your sector? (food waste recycling)  
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3.4  How do you rate the level of food loss and food waste ‘not’ being recycled (landfill sites, 

incineration etc.) in your sector? (food waste recycling)  

3.5  How do you rate the efficiency of waste segregation (separation of plant and animal waste, dry 

waste, wet waste) in your sector? (waste segregation)  

3.6 How do you rate the process of eliminating hazards from food waste (for example; drying, boiling, 

blanching, acidification, fermentation and freezing) in your sector? (hazards from food waste)  

3.7 How do you rate the pre-treatment of residual organic streams (pasteurization, fermentation etc.) 

in your sector? (waste management practices)  

3.8 How do you rate the availability of land for circular waste management (bio-digester, bio-

incineration, insect farming etc) in your sector? (waste management practices)  

3.9 How do you rate the technology adoption of circular waste management in question 3.7 & 3.8 

(pasteurization, fermentation, bio-digester, bio-incineration, insect farming etc.) by ‘existing 

businesses? 

3.10 How do you rate the technology adoption of circular waste management in question 3.7 & 3.8 

(pasteurization, fermentation, bio-digester, bio-incineration, insect farming etc.) by ‘new potential 

businesses?  

3.11 How do you rate the business (cost-benefit analysis) of the waste produced in your sector (formal 

approach by institutes, for example by local municipality, companies etc.)? (waste management 

practices)  

3.12 How do you rate the business (cost-benefit analysis) of the waste produced in your sector 

(informal approach for example by farmers, consumers etc.)? (waste management practices)  

3.13 How do you rate the knowledge and information on the circularity of food loss and waste for the 

actors in the formal food sector(s) (national government, local municipality, supply-chain actors etc.)? 

(knowledge circular waste management)  

3.14 How do you rate the knowledge and information on the circulation of food loss and waste for the 

actors in the informal food sector(s) (farmers, consumers etc.)? (knowledge circular waste 

management)  

 
 

BUSINESS POTENTIAL OF HYDROPONICS, AQUAPONICS, INSECT FARMING, RAS  

1.1. How do you rate the current presence of different types of production systems in the city? 

(Business diversity) 

1.2. How do you rate the current business potential in [hydroponics/aquaponics/insect 

farming/RAS] in the city? (Business potential) 

1.3. How do you rate the competition between [vegetables/fish/insects] production and other 

farming systems (i.e., cereals or livestock) to various buyers and markets? (Competition) 

1.4. How do you rate the initial cost of investment/start up in [vegetables/fish/insects] production 

compared to other traditional systems? (Competition) 

1.5. How do you rate the access to formal and informal financial services by stakeholders (other 

than farmers) in [hydroponics/aquaponics/insect farming/RAS] sectors? (Services) 

1.6. How do you rate to what extent are these ‘services’ catering for the needs of women in their 

existing positions in the sectors? (Services - Gender Inclusiveness) 

1.7. How do you rate the availability of labour along the [vegetables/fish/insects] value chains (for 

activities other than production)? (Labour availability) 

1.8. How do you rate the access to information services (e.g., price, or market information, city 

planning) for [hydroponics/aquaponics/insect farming/RAS] sectors? (Access to information 

services) 
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4.9. How do you rate the level and role of informality in determining the business potential for 

[hydroponics/aquaponics/insect farming/RAS]? (Informality) 

4.10. How do you rate availability of energy supply (electricity) as a challenge to business potential 

in your region? (energy)  

4.11. How do you rate the availability of clean water supply as a challenge to business potential in 

your region? (water management)  

 

 

URBAN FOOD POLICIES  

2.1. How do you rate the presence of an active municipal government body that is concerned with 

food policies? (structure of government bodies) 

2.2. How do you rate the implementation of an active municipal government body that is concerned 

with food policies? (structure of government bodies) 

2.3. How do you rate the degree of multi-stakeholder representation in urban food policy making? 

(structure of government bodies) 

2.4. How do you rate the presence of assembling and analysing urban food system data for 

monitoring and evaluation purposes? (structure of government bodies) 

2.5. How do you rate the implementation of assembling and analysing urban food system data for 

monitoring and evaluation purposes? (structure of government bodies) 

2.6. How do you rate the presence of programs/policies that promote the availability of nutritious 

and diversified foods? (social sustainability) 

2.7. How do you rate the implementation of programs/policies that promote the availability of 

nutritious and diversified foods? (social sustainability) 

2.8. How do you rate the presence of food-related programs/policies with a specific focus on socially 

vulnerable groups? (social sustainability) 

2.9. How do you rate the implementation of food-related programs/policies with a specific focus on 

socially vulnerable groups? (social sustainability) 

2.10. How do you rate the presence of programs/policies that promote agricultural production 

and processing in the municipal area? (economic sustainability) 

2.11. How do you rate the implementation of programs/policies that promote agricultural 

production and processing in the municipal area? (economic sustainability) 

2.12. How do you rate the presence of programs/policies that specifically promote 

technologies like hydroponics, aquaponics, insect farming, or RAS in the municipal area? 

(economic sustainability) 

2.13. How do you rate the implementation of programs/policies that specifically promote 

technologies like hydroponics, aquaponics, insect farming, or RAS in the municipal area? 

(economic sustainability) 

2.14. How do you rate the presence of support services for the informal food sector (e.g., in 

the form of business planning, finance, and development advice)? (economic and social 

sustainability) 

2.15. How do you rate the implementation of support services for the informal food sector 

(e.g., in the form of business planning, finance, and development advice)? (economic and 

social sustainability) 
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2.16. How do you rate the presence of programs/policies that address environmental 

sustainability (e.g., through more sustainable land use, the use of organic fertilizers, the 

promotion of mechanization)? (environmental sustainability) 

2.17. How do you rate the implementation of programs/policies that address environmental 

sustainability (e.g., through more sustainable land use, the use of organic fertilizers, the 

promotion of mechanization)? (environmental sustainability) 
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Table 3.1 Definition indicators (questions to indicators) 

Indicator Definition Questions 
included 

Food and 
nutrition 
security 

Food and nutrition security refers to a state in which all individuals have 
access to sufficient, safe, and nutritious food to meet their dietary needs 
and preferences for an active and healthy life. It encompasses availability 
and accessibility of food, utilization of food, stability of future food supply 
and nutritious value of food, dietary diversity, safe food. 

1.1-1.15 

Ability to feed 
city 

Is about ensuring that food will be available for all in the future (1-5 years). 1.1-1.4 

Access and 
affordability 
food 

People should have the physical and economic means to obtain a diverse 
range of the food they need. This involves factors like income, 
transportation, and market access. 

1.4-1.11 

Social equity Social equity refers to the principle of fairness and justice in the distribution 
of resources, opportunities, and privileges within a society or community. It 
involves ensuring that all individuals have equal access to food, inclusion, 
equal opportunities to consume healthy food. 

2.41-2.47 

Food 
governance 

Food governance refers to the systems, processes, and regulations that 
govern and manage various aspects of the food supply chain, from 
production and distribution to consumption and waste management, 
including decision making processes and education. 

1.12-1.15, 
2.42, 2.45, 
2.46, 2.1-
2.17 

Food safety Food safety ensures that the food we consume is safe for human 
consumption, meaning it does not pose a threat to human health. 

1.14, 1.15, 
2.30, 2.47, 
3.6 

Market 
potential 

Market potential refers to the maximum sales or revenue a product or 
service can generate in a specific market under ideal conditions. It 
represents the upper limit of what a business or product can achieve within 
a particular geographic area, industry, or demographic group. Market 
potential is typically assessed based on various factors, including the size of 
the target market, consumer demand, economic conditions, and 
competitive dynamics. 

2.10-2.40, 
2.42, 4.3, 
5.10-5.15 

Demand Market demand refers to the total quantity or level of demand for a specific 
product or service within a given market or among potential consumers. 

1.5, 1.10, 
2.41 

Supply Market supply refers to the total quantity of a specific product or service 
that all producers, are able to offer in a particular market at various prices. 

4.1-4.11; 
2.29 

Access to 
Inputs/outputs 

This refers to the ability of producers or businesses to acquire the essential 
resources, materials, and factors required for their production processes. 
Inputs can include raw materials, labor, technology, capital, energy, and 
other resources. Outputs can be goods, services, or information produced 
as a result of various production processes. Access to outputs involves 
considerations such as distribution channels, marketing strategies, sales 
networks, and the demand for the products or services in the market. 

2.5, 2.10-
2.21, 4.5-
4.11 

Capacity market 
to absorb 

It represents the upper limit of what the market can support in terms of 
product sales or revenue. Understanding market capacity is essential for 
businesses when assessing market opportunities and making strategic 
decisions. 

4.4, 2.42, 
2.26-2.29 

Business 
potential 

Business potential refers to the opportunities and possibilities for growth, 
profitability, and success that a particular business or business venture 
possesses. It represents the range of future opportunities and the extent to 
which a business can realize its objectives, expand its operations, and 
achieve its financial and strategic goals. 

4.1-4.11 

Supply chain 
development 

Streamlining supply chain operations to reduce costs, minimize waste, and 
improve overall productivity.  
Enhancing collaboration and communication among supply chain partners, 
including suppliers, manufacturers, distributors, and retailers. Collaboration 

2.1-2.9, 
2.26-2.40 
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can lead to better coordination, reduced stockouts, and improved 
responsiveness. 

Supply chain 
efficiency 

Supply chain efficiency refers to the extent to which a supply chain is able 
to operate smoothly, effectively, and economically in delivering products or 
services to customers while minimizing waste, costs, and delays. 

2.1-
2.9,2.26-
2.34 

Supply chain 
decent work 

All individuals should have access to work that is productive, secure, 
respects their rights, and provides them with a fair income.  

22.3,2.4, 
2.16,2.18, 
2.24, 2.35-
2.39 

Circularity technologies in agriculture that are designed to create a more sustainable 
and environmentally friendly food production system by minimizing waste, 
conserving resources, and closing nutrient cycles. 

3.1-3.13 
3.9 

Waste 
management 

Waste management refers to the systematic collection, transportation, 
processing, recycling, and disposal of various types of waste materials 
generated by human activities. Its primary goals are to minimize the 
negative environmental and health impacts of waste, conserve resources, 
and promote sustainability. (including governance) 

3.1-3.5, 
3.7-3.13, 
 

Food loss Food loss refers to the decrease in the quantity or quality of food along the 
supply chain, from the initial production and harvesting of crops or livestock 
to the point of consumption. 

3.1-3.4,  

Eliminating 
hazards 

Hazardous waste materials, which can be harmful to human health and the 
environment, require specialized handling, treatment, and disposal 
methods to ensure their safe containment and minimization of risks. 

3.6 

 

 

  

social equity 

Access 

Affordability 

Affordability 

nutrition security 

food governance (Food/nutrition) 

food governance (food safety) 

value chain jobs (decent work) 

inputs/outputs 

waste management 

value chain efficiency 

Awareness 

Supply 

Markets 

Demand 
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Table 3.2 questions to indicators 

 

 

  

group_gb7hi25 Food and nutrition security

ability_feed_city How do you rate the ability of your city to feed its population now and in the near future (1-5 years)? social equity

WHO_veg How do you rate the number of households in your city that reaches the WHO dietary recommendation of consuming a minimum of 400 grams of fruits and vegetables per day?social equity

WHO_protein How do you rate the number of households in your city that reaches the dietary recommendation of consuming 2 portions of animal products like meat, fish, or eggs per week?social equity

ability_women_access_food How do you rate the ability for women to access different types of food? acess

afford_food_consumers How do you rate the affordability of food for consumers? affordability

afford_food_women How do you rate the affordability of food for women? affordability

women_decision_making_expenditure How do you rate women decision making on food purchases? affordability

important_informal_food_markets_for_FNS How do you rate the importance of informal food markets for ensuring food and nutrition security in the city? nutrition security

presence_F_N_legislation How do you rate the presence of food and nutrition policy in your region? food governance

implementation_F_N_legislation How do you rate the implementation of food and nutrition legislation in your region? food governance

presence_food_safety_legislation How do you rate the presence of food safety policies? food governance

implemation_food_safety_legislation How do you rate the implementation procedure of food safety policies? food governance

group Supply chain activities

How_do_you_rate_to_food_supply_chains How do you rate to what extent social and gender norms affect participation of women in their specific function, positions and tasks in the food supply chains? decent work

How_do_you_rate_prod_r_improved_practices How do you rate producers’ capacity to invest in inputs and/or improved practices? inputs/outputs

How_do_you_rate_wome_r_improved_practices How do you rate women’s capacity to invest in inputs and/or improved practices? inputs/outputs

How_do_you_rate_prod_knowledge_and_skills How do you rate producers’ access to knowledge and skills? decent work

How_do_you_rate_wome_knowledge_and_skills How do you rate women’s access to knowledge and skills? decent work

How_do_you_rate_wate_at_production_level How do you rate water management practices at production level?

How_do_you_rate_acce_at_production_level How do you rate access to clean water at production level?

How_do_you_rate_the_ood_system_for_youth How do you rate the career attractiveness of working in the food system for youth? decent work

How_do_you_rate_the_ood_system_for_women How do you rate the career attractiveness of working in the food system for women? decent work

How_do_you_rate_the_the_production_phase How do you rate the presence of registered businesses compared to unregistered businesses at the production phase? decent work

How_do_you_rate_the_roduction_facilities How do you rate the management or reduction of post-harvest losses at the production facilities? waste management

How_do_you_rate_the_d_safety_regulations How do you rate the extent to which processing sectors comply with sanitation and food safety regulations? waste management

How_do_you_rate_the_n_areas_to_consumers How do you rate the ability of the urban plan to support the safe movement of products from production areas to consumers? waste management

How_do_you_rate_acc_t_transport_services How do you rate access to affordable and suitable (e.g., cold chain transport system) product transport services? inputs/outputs

How_do_you_rate_the_ply_chain_activities How do you rate the influence of ethnicity in opportunities to participate in supply chain activities? decent work

How_do_you_rate_the_he_processing_sector How do you rate the presence of registered businesses compared to unregistered businesses in the processing sector? decent work

How_do_you_rate_the_rt_and_trade_sector How do you rate the presence of registered businesses compared to unregistered businesses in the storage, transport, and trade sector? decent work

How_do_you_rate_the_ethnicity_religion How do you rate the ability for food outlets to be tailored to the different needs of people based on individual factors (e.g., sex, age, ethnicity, religion)? access

How_do_you_rate_the_ses_for_food_outlets How do you rate the presence of registered businesses compared to unregistered businesses for food outlets? input/outputs

How_do_you_rate_the_d_safety_regulations_001 How do you rate the extent to which retail and catering sectors comply with sanitation and food safety regulations? food governance

group_yx8vd34 Waste generation and circularity

How_do_you_rate_the_dry_waste_wet_waste How do you rate the efficiency of waste segregation (separation of plant and animal waste, dry waste, wet waste)? efficiency

How_do_you_rate_the_in_the_food_sector How do you rate the use of pre-treatment of residual organic streams (pasteurization, fermentation etc.) in the food sector? inputs/outputs

How_do_you_rate_the_insect_farming_etc How do you rate the availability of land for circular waste management (bio-digester, bio-incineration, insect farming etc)? waste management

How_do_you_rate_the_existing_businesses How do you rate the technology adoption of circular waste management (pasteurization, fermentation, bio‐digester, bio‐incineration, insect farming etc.) by ‘existing businesses?waste management

How_do_you_rate_the_potential_businesses How do you rate the technology adoption of circular waste management (pasteurization, fermentation, bio‐digester, bio‐incineration, insect farming etc.) by ‘new potential businesses?waste management

How_do_you_rate_the_ply_chain_actors_etc How do you rate the awareness of food loss and opportunities for waste recycling among actors in the formal food sector(s) (national government, local municipality, supply-chain actors etc.)?food governance

How_do_you_rate_the_rmers_consumers_etc How do you rate the awareness of food loss and waste recycling among actors in  the actors in the informal food sector(s) (farmers, consumers etc.)? awareness

group_gb8aa29 Business potential

How_do_you_rate_the_systems_in_the_city How do you rate the presence of production systems like hydroponics, aquaponics and RAS in the city? supply

How_do_you_rate_the_roponics_in_the_city How do you rate the current business potential in hydroponics in the city? supply

How_do_you_rate_the_uaponics_in_the_city How do you rate the current business potential in aquaponics in the city? supply

How_do_you_rate_the_l_in_RAS_in_the_city How do you rate the current business potential in RAS in the city? supply

How_do_you_rate_the_farming_in_the_city How do you rate the current business potential in insect farming in the city? supply

How_do_you_rate_the_hydroponics_sectors How do you rate the access to formal and informal financial services by stakeholders in hydroponics sectors? value chain

How_do_you_rate_the_n_aquaponics_sectors How do you rate the access to formal and informal financial services by stakeholders (other than farmers) in aquaponics sectors? value chain

How_do_you_rate_the_in_the_RAS_sectors How do you rate the access to formal and informal financial services by stakeholders in the RAS sectors? value chain

How_do_you_rate_the_n_the_insect_sectors How do you rate the access to formal and informal financial services by stakeholders in the insect sectors? value chain

How_do_you_rate_to_w_tions_in_the_sectors How do you rate the accessibility to financial and information services for women working with technologies like hydroponics/aquaponics/RAS/insect farming?value chain

How_do_you_rate_the_hydroponics_sectors_001 How do you rate the access to information services (e.g., price, or market information, city planning) for hydroponics sectors? markets

How_do_you_rate_the_r_aquaponics_sectors How do you rate the access to information services (e.g., price, or market information, city planning) for aquaponics sectors? markets

How_do_you_rate_the_ing_for_RAS_sectors How do you rate the access to information services (e.g., price, or market information, city planning) for RAS sectors? markets

How_do_you_rate_the_sect_farming_sectors How do you rate the access to information services (e.g., price, or market information, city planning) for insect farming sectors? markets

How_do_you_rate_the_tial_for_hydroponics How do you rate the level and role of informality in determining the business potential for hydroponics? supply

How_do_you_rate_the_ntial_for_aquaponics How do you rate the level and role of informality in determining the business potential for aquaponics? supply

How_do_you_rate_the_ss_potential_for_RAS How do you rate the level and role of informality in determining the business potential for RAS? supply

How_do_you_rate_the_l_for_insect_farming How do you rate the level and role of informality in determining the business potential for insect farming? supply

group_vu2gw35 Urban food policies

How_do_you_rate_the_d_with_food_policies How do you rate the presence of an active municipal government body that is concerned with food policies?

How_do_you_rate_the_d_with_food_policies_001 How do you rate the implementation of an active municipal government body that is concerned with food policies?

How_do_you_rate_the_n_food_policy_making How do you rate the representation of different stakeholders in urban food policy making?

How_do_you_rate_the_evaluation_purposes How do you rate the presence of assembling and analyzing urban food system data for monitoring and evaluation purposes?

How_do_you_rate_the_evaluation_purposes_001 How do you rate the implementation of assembling and analyzing urban food system data for monitoring and evaluation purposes?

How_do_you_rate_the_nd_diversified_foods How do you rate the presence of programs/policies that promote the availability of nutritious and diversified foods?

How_do_you_rate_the_nd_diversified_foods_001 How do you rate the implementation of programs/policies that promote the availability of nutritious and diversified foods?

How_do_you_rate_the_ly_vulnerable_groups How do you rate the presence of food-related programs/policies with a specific focus on vulnerable groups (e.g., women, children, the elderly, disabled people, and other individuals marginalized because of their spirituality, ideology or sexuality)?

How_do_you_rate_the_ly_vulnerable_groups_001 How do you rate the implementation of food-related programs/policies with a specific focus on vulnerable groups (e.g., women, children, the elderly, disabled people, and other individuals marginalized because of their spirituality, ideology or sexuality)?

How_do_you_rate_the_n_the_municipal_area How do you rate the presence of programs/policies that promote agricultural production and processing in the municipal area?

How_do_you_rate_the_n_the_municipal_area_001 How do you rate the implementation of programs/policies that promote agricultural production and processing in the municipal area?

How_do_you_rate_the_d_development_advice How do you rate the presence of support services for the informal food sector (e.g., in the form of business planning, finance, and development advice)?

How_do_you_rate_the_d_development_advice_001 How do you rate the implementation of support services for the informal food sector (e.g., in the form of business planning, finance, and development advice)?

How_do_you_rate_the_ion_of_mechanization How do you rate the presence of programs/policies that address environmental sustainability (e.g., through more sustainable land use, the use of organic fertilizers, the promotion of mechanization)?

How_do_you_rate_the_ion_of_mechanization_001 How do you rate the implementation of programs/policies that address environmental sustainability (e.g., through more sustainable land use, the use of organic fertilizers, the promotion of mechanization)?
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group_rh5hp31 Vegetables

accessibility_food_retail_vegetables How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell vegetables? access

participation_women_vegetables How do you rate the participation/leadership of women within the vegetables supply chains? access

How_do_you_rate_the_tables_supply_chains How do you rate the participation/leadership of youth within the vegetables supply chains? access

How_do_you_rate_the_s_buyers_and_markets How do you rate the linkage of producers in the vegetable sector to various buyers and markets? decent work

How_do_you_rate_the_etables_supply_chain How do you rate the presence of unregistered businesses compared to registered businesses in the vegetables supply chain? decent work

How_do_you_rate_the_levant_to_the_sector How do you rate the participation of vegetable supply chain actors in policy discussions relevant to the sector? decent work

How_do_you_rate_the_operations_practices How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling vegetables supply chain actors to maximise their operations/practices?decent work

How_do_you_rate_acce_uction_of_vegetables How do you rate the access to land and secure ownership/tenure arrangements in the city for the production of vegetables?

How_do_you_rate_the_to_produce_vegetable How do you rate the cities’ capacity to produce fresh vegetables?

How_do_you_rate_the_vegetable_production How do you rate the appropriate and efficient use of inputs for vegetable production? food safety

How_do_you_rate_the_egetables_production How do you rate the access to energy for vegetables production? efficiency

How_do_you_rate_the_vegetable_production_001 How do you rate the availability of labour for vegetable production? efficiency

How_do_you_rate_wome_y_growing_vegetables How do you rate women engagement in vegetable production (i.e., women people increasingly growing vegetables)? decent work

How_do_you_rate_yout_y_growing_vegetables How do you rate youth engagement in vegetable production (i.e., young people increasingly growing vegetables)? decent work

How_do_you_rate_the_products_in_the_city How do you rate the ability for food processors to provide healthy, safe and sustainable vegetables products in the city? efficiency

How_do_you_rate_the_products_in_the_city_003 How do you rate the ability to safely store vegetables products in the city? efficiency

How_do_you_rate_acce_other_than_producers How do you rate access to formal financial services (e.g., banks) by informal vegetables value chain actors? efficinecy

How_do_you_rate_the_tables_supply_chains_001 How do you rate the presence of women in processing in the vegetables supply chains? decent work

How_do_you_rate_the_tables_supply_chains_002 How do you rate the presence of women in storage in the vegetables supply chains? decent work

How_do_you_rate_the_etable_supply_chains How do you rate the presence of women in transport and trade in the vegetable supply chains? decent work

How_do_you_rate_the_etable_supply_chains_001 How do you rate the presence of youth in transport and trade in the vegetable supply chains? decent work

How_do_you_rate_the_s_at_household_level How do you rate the consumption of vegetables at household level? awareness

How_do_you_rate_the_vegetables_products How do you rate the  infrastructure for the city’s food marketing, catering and retail for the vegetables products? access

How_do_you_rate_cons_vegetables_products How do you rate consumers’ acceptance of vegetables products?

How_do_you_rate_the_les_among_consumers How do you rate the awareness on the nutritional value of vegetables  among consumers? awareness

How_do_you_rate_the_s_buyers_and_markets_003 How do you rate the competition between vegetables production and other farming systems (i.e., cereals or livestock) to various buyers and markets?

How_do_you_rate_the_traditional_systems How do you rate the initial cost of investment/start up in vegetables production compared to other traditional systems? efficiency

How_do_you_rate_the_the_vegetable_sector How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the vegetable sector? waste management

How_do_you_rate_the_and_industrial_waste How do you rate the level of food waste of vegetables (waste from households, restaurants and industrial waste)? waste management

How_do_you_rate_the_he_vegetables_sector How do you rate the level of food loss and food waste being recycled (composting, biodigester, bio incineration etc.) in the vegetable sector? waste management

How_do_you_rate_the_he_vegetables_sector_001 How do you rate the level of food loss and food waste ‘not’ being recycled (landfill sites, incineration etc.) in the vegetable sector? waste management

How_do_you_rate_the_he_vegetables_sector_002 How do you rate the effectiveness of eliminating hazards from food waste (for example; drying, boiling, blanching, acidification, fermentation and freezing) in the vegetable sector?effectiveness

How_do_you_rate_the_ality_companies_etc How do you rate the cost-efficiency of waste management  in the vegetable sector by your municipality? efficiency

How_do_you_rate_the_rmers_consumers_etc_001 How do you rate the  cost-efficiency of waste management of the waste produced in the vegetable sector  by informal organisations(e.g. farmers, informal businesses etc)?efficiency

group_bs9zg34 Fish

accessibility_food_retail_fish How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell fish? access

participation_women_fish How do you rate the participation/leadership of women within the fish supply chains? decent work

How_do_you_rate_the_e_fish_supply_chains How do you rate the participation/leadership of youth within the fish supply chains? decent work

How_do_you_rate_the_s_buyers_and_markets_001 How do you rate the linkage of producers in the fish sector to various buyers and markets? efficiency

How_do_you_rate_the_he_fish_supply_chain How do you rate the presence of unregistered businesses compared to registered businesses in the fish supply chain? decent work

How_do_you_rate_the_levant_to_the_sector_001 How do you rate the participation of fish supply chain actors in policy discussions relevant to the sector? decent work

How_do_you_rate_the_operations_practices_001 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling fish supply chain actors to maximise their operations/practices?efficiency

How_do_you_rate_acce_e_production_of_fish How do you rate the access to land and secure ownership/tenure arrangements in the city for the production of fish? efficiency

How_do_you_rate_the_city_to_produce_fish How do you rate the cities’ capacity to produce fish? inputs/outputs

How_do_you_rate_the_for_fish_production How do you rate the appropriate and efficient use of inputs for fish production? efficiency

How_do_you_rate_the_for_fish_production_001 How do you rate the access to energy for fish production? efficiency

How_do_you_rate_the_for_fish_production_002 How do you rate the availability of labour for fish production? efficiency

How_do_you_rate_wome_y_growing_vegetables_001How do you rate women engagement in fish production (i.e., women people increasingly fish)? decent work

How_do_you_rate_yout_y_growing_vegetables_001 How do you rate youth engagement in fish production (i.e., young people increasingly growing fish)? decent work

How_do_you_rate_the_products_in_the_city_001 How do you rate the ability for food processors to provide healthy, safe and sustainable fish products in the city? food security

How_do_you_rate_the_products_in_the_city_004 How do you rate the ability to safely store fish products in the city? food safety

How_do_you_rate_acce_other_than_producers_001 How do you rate access to formal financial services (e.g., banks) by informal fish value chain actors? efficiency

How_do_you_rate_the_e_fish_supply_chains_001 How do you rate the presence of women in processing in the fish supply chains? decent work

How_do_you_rate_the_e_fish_supply_chains_002 How do you rate the presence of women in storage in the fish supply chains? decent work

How_do_you_rate_the_e_fish_supply_chains_003 How do you rate the presence of women in transport and trade in the fish supply chains? decent work

How_do_you_rate_the_e_fish_supply_chains_004 How do you rate the presence of youth in transport and trade in the fish supply chains? decent work

How_do_you_rate_the_h_at_household_level How do you rate the consumption of fish at household level? awareness

How_do_you_rate_the_or_the_fish_products How do you rate the  infrastructure for the city’s food marketing, catering and retail for the fish products? efficiency

How_do_you_rate_cons_nce_of_fish_products How do you rate consumers’ acceptance of fish products? demand

How_do_you_rate_the_fish_among_consumers How do you rate the awareness on the nutritional value of fish among consumers? awareness

How_do_you_rate_the_s_buyers_and_markets_004 How do you rate the competition between fish production and other farming systems (i.e., cereals or livestock) to various buyers and markets?

How_do_you_rate_the_traditional_systems_001 How do you rate the initial cost of investment/start up in fish production compared to other traditional systems? efficiency

How_do_you_rate_the_in_the_fish_sector How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the fish sector? efficiency

How_do_you_rate_the_and_industrial_waste_001 How do you rate the level of food waste of fish  (waste from households, restaurants and industrial waste)? efficiency

How_do_you_rate_the_in_the_fish_sector_001 How do you rate the level of food loss and food waste being recycled (composting, biodigester, bio incineration etc.) in the fish sector? efficiency

How_do_you_rate_the_in_the_fish_sector_002 How do you rate the level of food loss and food waste ‘not’ being recycled (landfill sites, incineration etc.) in the fish sector? efficiency

How_do_you_rate_the_in_the_fish_sector_003 How do you rate the effectiveness of eliminating hazards from food waste (for example; drying, boiling, blanching, acidification, fermentation and freezing) in the fish sector?effectiveness

How_do_you_rate_the_ality_companies_etc_001 How do you rate the cost-efficiency of waste management in the fish sector by your municipality? efficiency

How_do_you_rate_the_rmers_consumers_etc_002 How do you rate the cost-efficiency of waste management of the waste produced in the fish sector  by informal organisations(e.g. farmers, informal businesses etc)?efficiency

group_se2bf96 Insects

accessibility_food_retail_insects How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell edible insects? access

participation_women_insect How do you rate the participation/leadership of women within the insects supply chains? decent work

How_do_you_rate_the_nsects_supply_chains How do you rate the participation/leadership of youth within the insects supply chains? decent work

How_do_you_rate_the_s_buyers_and_markets_002 How do you rate the linkage of producers in the insects to various buyers and markets? efficiency

How_do_you_rate_the_insects_supply_chain How do you rate the presence of unregistered businesses compared to registered businesses in the insects supply chain? decent work

How_do_you_rate_the_levant_to_the_sector_002 How do you rate the participation of insect supply chain actors in policy discussions relevant to the sector? decent work

How_do_you_rate_the_operations_practices_002 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling insects supply chain actors to maximise their operations/practices?efficiency

How_do_you_rate_acce_roduction_of_insects How do you rate the access to land and secure ownership/tenure arrangements in the city for the production of insects?

How_do_you_rate_the_y_to_produce_insects How do you rate the cities’ capacity to produce insects? food security

How_do_you_rate_the_r_insects_production How do you rate the appropriate and efficient use of inputs for insects production? efficiency

How_do_you_rate_the_r_insects_production_001 How do you rate the access to energy for insects production? efficiency

How_do_you_rate_the_r_insects_production_002 How do you rate the availability of labour for insects production? efficiency

How_do_you_rate_wome_y_growing_vegetables_002How do you rate women engagement in insects production (i.e., women people increasingly growing insects)? decent work

How_do_you_rate_yout_y_growing_vegetables_002 How do you rate youth engagement in insects production (i.e., young people increasingly growing fish)? decent work

How_do_you_rate_the_products_in_the_city_002 How do you rate the ability for food processors to provide healthy, safe and sustainable insects products in the city? food security

How_do_you_rate_the_products_in_the_city_005 How do you rate the ability to safely store insects products in the city? food governance

How_do_you_rate_acce_other_than_producers_002 How do you rate access to formal financial services (e.g., banks) by informal insect value chain actors? efficiency

How_do_you_rate_the_nsects_supply_chains_001 How do you rate the presence of women in processing in the insects supply chains? decent work

How_do_you_rate_the_nsects_supply_chains_002 How do you rate the presence of women in storage in the insects supply chains? decent work

How_do_you_rate_the_nsects_supply_chains_003 How do you rate the presence of women in transport and trade in the insects supply chains? decent work

How_do_you_rate_the_nsects_supply_chains_004 How do you rate the presence of youth in transport and trade in the insects supply chains? decent work

How_do_you_rate_the_s_at_household_level_001 How do you rate the consumption of insects at household level? awareness

How_do_you_rate_the_the_insects_products How do you rate the  infrastructure for the city’s food marketing, catering and retail for the insects products? awareness

How_do_you_rate_cons_of_insects_products How do you rate consumers’ acceptance of insects  products? awareness

How_do_you_rate_the_ects_among_consumers How do you rate the awareness on the nutritional value of  insects among consumers? awareness

How_do_you_rate_the_s_buyers_and_markets_005 How do you rate the competition between insect production and other farming systems (i.e., cereals or livestock) to various buyers and markets? efficiency

How_do_you_rate_the_traditional_systems_002 How do you rate the initial cost of investment/start up in insect production compared to other traditional systems? efficiency

How_do_you_rate_the_in_the_insect_sector How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the insect sector? efficiency

How_do_you_rate_the_and_industrial_waste_002 How do you rate the level of food waste of insects  (waste from households, restaurants and industrial waste)? efficiency

How_do_you_rate_the_n_the_insects_sector How do you rate the level of food loss and food waste being recycled (composting, biodigester, bio incineration etc.) in the insects sector? efficiency

How_do_you_rate_the_n_the_insects_sector_001 How do you rate the level of food loss and food waste ‘not’ being recycled (landfill sites, incineration etc.) in the insects sector? efficiency

How_do_you_rate_the_n_the_insects_sector_002 How do you rate the effectiveness of eliminating hazards from food waste (for example; drying, boiling, blanching, acidification, fermentation and freezing) in the insects sector?effectiveness

How_do_you_rate_the_ality_companies_etc_002 How do you rate the cost-efficiency of waste management in the insect sector by your municipality? efficiency

How_do_you_rate_the_rmers_consumers_etc_003 How do you rate the cost-efficiency of waste management of the waste produced in the insect sector by informal organisations(e.g. farmers, informal businesses etc)?efficiency

group_il66o29 Sector independent

How_do_you_rate_the_s_buyers_and_markets_006 How do you rate the linkage of producers in the food sector to various buyers and markets? efficiency

How_do_you_rate_the_levant_to_the_sector_003 How do you rate the participation of food supply chain actors in policy discussions relevant to the sector? decent work

How_do_you_rate_acce_uction_of_food How do you rate the access to land and secure ownership/tenure arrangements in the city for the production of food?

How_do_you_rate_the_products_in_the_city_006 How do you rate the ability for food processors to provide healthy, safe and sustainable food products in the city? food security

How_do_you_rate_the_products_in_the_city_003_001How do you rate the ability to safely store food products in the city? food safety

How_do_you_rate_acce_other_than_producers_003 How do you rate access to formal financial services (e.g., banks) by informal food value chain actors? efficiency

How_do_you_rate_the_tables_supply_chains_001_001How do you rate the presence of women in processing activities in the food supply chains? decent work

How_do_you_rate_the_tables_supply_chains_002_001How do you rate the presence of women in storage in the food supply chains? decent work

How_do_you_rate_the_etable_supply_chains_002 How do you rate the presence of women in transport and trade in the food supply chains? decent work

How_do_you_rate_the_etable_supply_chains_001_001How do you rate the presence of youth in transport and trade in the food supply chains? decent work

How_do_you_rate_the_food_products How do you rate the infrastructure for the city’s food marketing, catering and retail for the food products? food security

How_do_you_rate_the_in_the_food_sector_001 How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the food sector? efficiency

How_do_you_rate_the_and_industrial_waste_003 How do you rate the level of food waste from households, restaurants and industrial waste? efficiency

How_do_you_rate_the_in_the_food_sector_002 How do you rate the level of food loss and food waste being recycled (composting, biodigester, bio incineration etc.) in the food sector? efficiency

How_do_you_rate_the_in_the_food_sector_003 How do you rate the level of food loss and food waste ‘not’ being recycled (landfill sites, incineration etc.) in the food sector? efficiency

How_do_you_rate_the_in_the_food_sector_004 How do you rate the effectiveness of eliminating hazards from food waste (for example; drying, boiling, blanching, acidification, fermentation and freezing) in the food sector?efficiency

How_do_you_rate_the_ality_companies_etc_003 How do you rate the cost-efficiency of waste management in the food sector by your municipality? food governance

How_do_you_rate_the_rmers_consumers_etc_004 How do you rate the cost-efficiency of waste management of the waste produced in the food sector  by informal organisations (e.g. farmers, informal businesses etc)?efficiency
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group_nh2kv87 Student Survey 

group_bs3lk95 Consumers

How_do_you_rate_the_ar_future_1_5_years How do you rate the ability of your city to feed its population now and in the near future (1-5 years)? food security

How_do_you_rate_the_ferent_types_of_food How do you rate the ability for consumers to access different types of food? access

How_do_you_rate_the_ferent_types_of_food_001 How do you rate the ability for women to access different types of food? access

How_do_you_rate_the_o_afford_buying_food How do you rate the affordability of food for consumers? affordability

How_do_you_rate_the_o_afford_buying_food_001 How do you rate the affordability of food for women? affordability

How_do_you_rate_wome_ng_on_food_purchases How do you rate women decision making on food purchases? access

How_do_you_rate_the_security_in_the_city How do you rate the importance of informal food markets for ensuring food and nutrition security in the city? food security

How_do_you_rate_the_s_at_household_level_002 How do you rate the consumption of vegetables at household level? awareness

How_do_you_rate_the_h_at_household_level_001 How do you rate the consumption of fish at household level? awareness

How_do_you_rate_the_s_at_household_level_003 How do you rate the consumption of insects at household level? awareness

How_do_you_rate_the_and_indust How do you rate the level of food waste from households, restaurants and industrial waste? efficiency

How_do_you_rate_the_in_the_foo How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the food sector? efficiency

group_lm8gh13 Vendors

How_do_you_rate_the_that_sell_vegetables_001 How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell vegetables? access

How_do_you_rate_the_hoods_that_sell_fish_001 How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell fish? access

How_do_you_rate_the_sell_edible_insects_001 How do you rate the accessibility to a variety of food retail outlets located in or near to low-income neighbourhoods that sell edible insects? access

How_do_you_rate_the_ferent_types_of_food_002 How do you rate the ability for consumers to access different types of food? access

How_do_you_rate_the_ferent_types_of_food_003 How do you rate the ability for women to access different types of food? access

How_do_you_rate_the_o_afford_buying_food_002 How do you rate the affordability of food for consumers? affordability

How_do_you_rate_the_o_afford_buying_food_003 How do you rate the affordability of food for women? affordability

How_do_you_rate_the_security_in_the_city_001 How do you rate the importance of informal food markets for ensuring food and nutrition security in the city? food security

How_do_you_rate_the_s_buyers_and_markets_007 How do you rate the linkage of producers in the vegetable sector to various buyers and markets? efficiency

How_do_you_rate_the_s_buyers_and_markets_008 How do you rate the linkage of producers in the fish sector to various buyers and markets? efficiency

How_do_you_rate_the_s_buyers_and_markets_009 How do you rate the linkage of producers in the insects to various buyers and markets? efficiency

How_do_you_rate_the_etables_supply_chain_001 How do you rate the presence of unregistered businesses compared to registered businesses in the vegetables supply chain? decent work

How_do_you_rate_the_he_fish_supply_chain_001 How do you rate the presence of unregistered businesses compared to registered businesses in the fish supply chain? decent work

How_do_you_rate_the_insects_supply_chain_001 How do you rate the presence of unregistered businesses compared to registered businesses in the insects supply chain? decent work

How_do_you_rate_the_he_food_supply_chain How do you rate the presence of unregistered businesses compared to registered businesses in the food supply chain? decent work

How_do_you_rate_the_operations_practices_003 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling vegetables supply chain actors to maximise their operations/practices?efficiency

How_do_you_rate_the_operations_practices_004 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling fish supply chain actors to maximise their operations/practices?efficiency

How_do_you_rate_the_operations_practices_005 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling insects supply chain actors to maximise their operations/practicesefficiency

How_do_you_rate_the_operations_practices_006 How do you rate the level of existing infrastructure (i.e. roads, internet access, power) enabling food supply chain actors to maximise their operations/practices?efficiency

How_do_you_rate_the_in_the_foo_001 How do you rate the scale of food loss (produce loss in the supply chain before it reaches the consumer) in the food sector? efficiency

How_do_you_rate_the_and_indust_001 How do you rate the level of food waste from households, restaurants and industrial waste? efficiency


