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Despite the crucial role played by informal markets in food distribution globally, the sector is ignored and marginalized. This study examined vegetable traders, the trading infrastructure available to them in the market, and how they conduct their businesses to explain the high food safety challenges in the sector. This paper is based on a survey, a learning journey, and transformation labs with market traders in Kumasi, Ghana. The study revealed that most traders were self-employed women with low education who worked for long hours. Access to electricity, water, refrigerators, and storage facilities was limited in the market. Vegetable spoilage was the highest cost associated with their trade. Due to the high spoilage rate, the traders sold the best vegetables at high prices and sold the bruised and rotten vegetables to local eateries and animal farms. The women made no losses through these strategies but used unsafe food handling practices and highly-priced wholesome vegetables. Their actions can reduce urban food security, especially in low-income households. Access to market infrastructure was influenced by availability, power and cost. Vegetable trading was the predominant livelihood of the traders. To improve the efficiency of the sector, efforts can be made toward the provision of services at the markets, and advocacy of the traders about food security implications of their actions by the municipal assemblies and market leaders.
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Introduction

Food safety and food security are critical components of food systems with implications for population health (Walls et al., 2019). Food safety and food security are influenced by how food is produced, accessed and consumed (Wilson and Worosz, 2014; Boatemaa et al., 2019). Food security is influenced more by access than production in urban areas since about 80% of food products are acquired from the market (Middleton, 2016; Tuholske et al., 2020). The informal food market is primarily the nerve center of food distribution and access and contributes significantly to urban household food safety and security (Battersby et al., 2016; Tete Larbi et al., 2021). Therefore, a thorough understanding of urban food systems must include informal food vendors, the challenges of the sector, and their contribution to the food and nutrition needs of present and future generations (Balineau et al., 2021).

In Africa, the informal market drives the entire food system, connecting small and medium-scale farmers to markets in cities (Goodfellow, 2018; Asante and Helbrecht, 2019). The informal market receives supplies from several rural markets through a chain of vastly interconnected intermediaries. This intricately complicated urban space with little formal regulation controls the handling, storing, preserving, and sale of a variety of fresh, cooked, and delicate food items (Tomlins et al., 2002; Bhattacharya and Reang, 2014; Omari and Frempong, 2016). However, little is known about how market traders undertake these complex processes with scarce resources and often limited logistics. Despite their contributions to urban food distribution, the informal market is often perceived as chaotic, unhygienic, inefficient, and outdated. Informal traders are usually ignored or marginalized by city policies (Asiedu and Agyei-Mensah, 2008; Anyidoho and Steel, 2016). These unfortunate perspectives associated with the informal African market are a derivative of years of neglect, spontaneous growth, and often little regulation (Resnisck, 2017; Kazembe et al., 2019).

Traditional market spaces are common across African societies (Clark, 2010; Ikioda, 2013). Research on the physical attributes of market spaces has described the market's origin and its positionality within the urban area (Ikioda, 2013). Most of the reports show limited access to physical market infrastructure and associated environmental degradation. For example, on market days, the conflict of space by users due to the influx of drivers, vendors and buyers without an organized traffic management system contributes to traffic congestions, decreased sales and stress (Agyapong and Ojo, 2018). Limited access to waste disposal services has created a significant challenge to maintaining and sustaining hygiene within markets. The implications of such are food safety compromises and the spread of infectious diseases associated with such spaces and vendors (Rheinländer et al., 2008; Omari and Frempong, 2016; Tete Larbi et al., 2021).

In an attempt to improve market infrastructure, some governments in Ghana have attempted to regenerate and modernize old and dilapidated market structures (Asante and Helbrecht, 2020). These renovations include the construction of drainage systems, market shelves and washrooms. However, the scale of these renovations does not meet the demand for services by traders and vendors. In addition, research on how traders adapt to their market infrastructure and how this affects food handling, safety and security is limited. Using mixed methods approach, this study examined vegetable traders, the trading infrastructure available to them in the market, how they conduct their business, and how these factors affect vegetable handling, safety and waste. The findings provide evidence on improving food distribution in cities and informing global and national activities toward redesigning food systems to meet the UN Decade of Action on Nutrition 2016-2025 led by the WHO the FAO. In addition, through the provision of social and economic benefits, sustainable informal food systems contribute to achieving poverty eradication (SDG 1), zero hunger (SDG 2), full employment and decent work for all (SDG 8) and reducing inequalities (SDG 10).


Governance and infrastructure development of market places in Ghana

The importance of marketplaces in Ghana and most West African countries have been characterized with the role they play in the growth of urbanization. The District Assemblies (DAs) are responsible for the establishment and administration of market centers in the country, according to the Local Government Act 462, 1993. The DAs are tasked with foreseeing the daily administration of the markets, with the support of elected market queens (referred to as Ahemma). A market queen is selected on attributes like age, financial independence, conflict management, and resolution skills, and one's familiarity with market affairs (Owusu and Lund, 2004). The market queen is also the head of the various goods and services traders' associations. There are informal and oral rules set by the traders' associations that govern the daily behavior and actions of traders. In the Konkomba Yam market situated at Accra, there are traditional leaders which includes the Konkomba Chief of Accra, who participate in governance and receive tributes in kind from traders in return for influencing city authorities for improvements and inclusion in the decision making process (Stacey et al., 2021).

The needs and problems of traders are first reported to the market association and revenue collectors from the DA, who in turn present them to the Assembly. However, the role these trader association play in influencing the DAs are limited (Owusu and Lund, 2004). The limited power of market managers was seen clearly in the redevelopment of the Kotokuraba Market in Cape Coast. It was expected that the leaders in the markets would be engaged during the construction phase, however, this was not the case (Asante, 2020). Recently, the government has invested funds into market renovations and upgrading. The aim of these renovations is to modernize markets for economic growth and development. Unfortunately, these renovations have been hindered by financial challenges due to the inability of the government to raise both local and international funds (Lartey, 2021). This has stalled several projects and prevented traders from using the facilities. Another challenge with the markets, is the lack of regular maintenance which results in breakages and destruction of existing and new facilities (MyNews, 2022).




Materials and methods


The study area

This study was conducted in the Kumasi Metropolitan Assembly and Ejisu Municipal Assembly. Kumasi is the second-largest city in Ghana (GSS, 2019) and close to it is a typical farming municipality (Ejisu). Kumasi is a traditional trading city. The city has several markets, including the largest informal market in West Africa called the Kejetia market. The Kejetia market is a trading hub for Cote D'Ivoire, Togo, and Niger. Different vendors trade in these markets, providing a range of goods and services, including the sale of agricultural produce, processed foods, electronics and telecommunication, and others. The markets consist of stalls and open space trading spots. Women are the dominant traders in these markets (Clark, 1994). City authorities and market trading associations manage the markets. The market queen heads the market trading associations with the support of the commodity trading association market queens. All the commodity-specific market queens are in charge of their subordinate traders.

Even though Kumasi is a food hub, there is low consumption of fruits and vegetables, similar to what has been reported in other cities in Ghana (Amo-Adjei and Kumi-Kyereme, 2014). Dietary intake in Kumasi usually consists of a staple and sauce meal, with the most common being fufu (cassava and plantain pudding), and ampesi (boiled yam or plantain). Tomatoes and cocoyam leaves constitute essential ingredients of these Ghanaian staple foods (Frank et al., 2015). While tomatoes are used in almost all sauces/stews in Ghana, cocoyam leaves are used to prepare abom served with the ampesi.



Study design

This study is part of a broader transdisciplinary study of informal food vendors in Cape Town, South Africa and Kumasi, Ghana by the Food Security Initiative at Stellenbosch University, the Department of Chemistry at the Kwame Nkrumah University of Science and Technology (KNUST) and Iclei Africa through the Inclusive Metabolism project (Kushitor et al., 2020). The Inclusive Metabolism project examines how informal infrastructure facilitate service provision in cities. The project explores theories and practices of urban food flows, applying a critical metabolic lens to the whole food system. The International Science Council provided funding for the project through the LIRA Africa 2030 program. This paper uses mixed methods and presents data from a trader survey, a learning journey, and a transformation labs (T-labs) (Table 1). The results of the three data sources were triangulated and merged to tell a single story.


TABLE 1 Research methods and target social groups and social spaces.
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The methods were mixed sequentially. At inception meetings, several discussions were held between the research team, city authorities, and leaders of the various markets. These inception meetings provided the background to foray into the market process. This was followed by market visits by the research team to familiarize themselves with the markets. Based on these engagements, the appropriate sampling frames were developed from the information provided by the various commodity market queens. The survey findings were again communicated to the women for validation and appropriateness in T-lab workshops. Engagements from the T-lab were recorded with permission from the study participants. The participants provided explanations to the observations reported in the survey findings during the T-lab sessions. A learning journey was conducted before the T-labs. The aim of the learning journey was to facilitate interactions and explorations of the markets to identify challenges and opportunities for addressing such. The mixing of data types was to validate the survey findings (Olsen, 2004). Table 1 provides the breakdown of methods by their analytical procedures.



Quantitative data collection and analysis

This study surveyed vegetable traders in the Kumasi Metropolitan Area and one of Ghana's most prominent farmer's markets, Ejisu market. Based on co-production meetings with city authorities, we selected six of the most important markets for the distribution of vegetables. The selected markets were Asafo, Bantama, Ejisu, Kejetia, Sofoline, and Suame (Figure 1). The sampling frame for the survey was undertaken from the list provided by the tomato and cocoyam leaves commodity queens in all six markets. When convenient for the women, interviews were carried out by trained research assistants from the Kwame Nkrumah University of Science and Technology. The research assistants had competency in the Twi language, which was the preferred language of the interview.


[image: Figure 1]
FIGURE 1
 The map of the markets surveyed.


The study adapted the survey instrument designed by the Consuming Urban Poverty Project at the University of Cape Town (Fuseini and Sichone, 2018). The project aimed to examine the governance of food systems in secondary African cities to facilitate poverty alleviation (Fuseini et al., 2018). Co-production meetings were held with market coordinating councils to review the instrument for cultural appropriateness. Precisely, the questionnaires captured information on socio-demographic characteristics (age, level of education), employment details, business structure, vegetable sourcing, and handling. This study used means, standard deviations, and percentages to describe the variables.



Learning journey

A learning journey is a learning experience designed to enhance the learning experience of students in the field of education (Wilder and Lillvist, 2018). The goal of developing learning journeys is to allow teachers to put themselves in learners' shoes to understand better the learners' needs, perceptions, and emotions WBT Systems. (2021). Learning journeys facilitate conversation and insights about needs, pain, and opportunities for improvement. In the context of research, learning journeys have been described as a way of exposing a group of people (who are united in their interest in a particular issue but diverse in their positions and perspectives on that issue) to the current realities, experiences and stories of people most directly affected by that issue (Southern Africa FoodLab., 2021, p. 7). Learning journeys are expected to provide an entry point into a deeper understanding of the realities of the issues of interest and provoke discussions about how to address these realities. Learning journeys have been used across various contexts, including workplace and community observations (Greaves et al., 2012). In South Africa, the Southern Africa Food Lab has facilitated learning journeys of food systems transformations in Johannesburg, Cape Town and other towns (Southern Africa FoodLab., 2019).

We adapted the food system learning journey developed by the Southern Africa FoodLab. The research team led by the officers from the municipality went to the markets to observe specific infrastructures such as trading spots, goods display, and availability of toilets, electricity, and water (learning objects). The visits were set up to provide an opportunity for cross learning between the research team, market women and municipal officers. For this study, two sets of learning journeys were conducted. The first was before the survey, and the second was after the data collection in preparation for the T-lab. Debriefing sessions were organized after each learning journey to reflect on the observations and to discuss steps forward. Notes were collated into a single document.



Transformation-lab with traders

Transformation lab (T-lab) is a facilitation approach that enables dialogue, sense-making, reflection, and reflexive learning, while supporting the reframing of issues in ways that allow solutions—or attempts to experiment and transform—to be co-created and co-realize. The goal of T-labs is to foster mutual learning and reflections about topics that matter to the participants. T-labs are designed to be people and context-specific. In South Africa, a set of T-labs has been conducted to discuss food system transformations with alternative food system actors and coastal wild food actors (Zgambo et al., 2018; Cramer et al., 2019). SBK was involved in the planning and facilitation of these T-labs, and MKK was a participant observer at one of the T-labs.

The objective of this T-lab was to have a conversation with the traders about their livelihood activities and find innovative ways of addressing their challenges. The T-lab was conducted in Ejisu and Oforikrom Municipalities. The T-lab was designed in four sections. The participants were asked to introduce themselves by describing their passions about food and how their passions influence their market activities. The introductions were followed by a presentation of the survey findings, with questions and answers. This was followed by a photo exhibition of food distribution in African cities. The pictures were selected from a collection of photos prepared by urban residents and professional photographers about resources in Africa cities called Hidden Flows. The Inclusive Metabolism project created hidden Flows in African Cities (see the exhibition here: https://www.thenatureofcities.com/hidden-flows-rise-africa/). The photos were used to facilitate photo-voice discussions related to market activities and processes. Three T-labs were held on two working days (November 18 and 19th Nov. 2020). Key participants of the T-lab were vegetable traders from two markets in the Ejisu (n = 17) and Oforikrom municipalities (n = 20) selected by the commodity queen mothers. The market queen mothers were also in attendance. The sessions were recorded, and the research team took field notes.



Ethics

The study protocol was reviewed and approved by the Ethics Review Committee at KNUST. Written informed consent was sought from each respondent before the commencement of the interviews. In compliance with COVID-19 safety protocols, all participants were provided with face masks. Also, participants were required to wash their hands before entering the venue. They were also provided with alcohol-based hand sanitisers before and after the workshop. Participants were significantly distanced in their seating arrangements by following the 6-meter spacing protocol of the Ghana Health Service.




Results


Socio-demographic characteristics and business information of vegetable traders

The survey recruited 376 traders. Two hundred and sixty were tomato sellers, and 116 were cocoyam leaves traders (Table 2). The majority of the traders were female (95%). For both tomatoes and cocoyam leaves, only 12 out of a total 376 people recruited were men. This may not truly reflect the ratio of men to women in the market place given that gender dynamics influence the trading product in the marketplace. For example, the story might have been different if the study was conducted amongst meat traders since men dominate meat trading. Traders with Junior High School education constituted the largest educational block of the vendors (50%). The women perceived the market as the only means of legitimate means of employment as indicated by the following quote:

“Our low educational background makes us not well resourced to work in offices. Therefore, selling food items provides the best opportunity for us as women” (Ejisu, T-lab).


TABLE 2 Background characteristics of respondents.
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About one-fifth of the traders were from the Asafo (19%), Ejisu (20%), and Sofoline (22%) markets. The majority of the women owned their business (93%), and about half had traded for more than 10 years (52%). The women worked for long hours, about 11 h on average. Most start their trade between 4 and 6 am (73%) and close at about 3 pm-6 pm (57%). Almost all the women traded at approved zones at the market (90%). The approved zones included sheds and spots on the floor. Some of the trading spots of the women were inherited from their mothers as reported below:

“My mother sold food for several years in the market where I used to visit and help her to sell. My continuous visit to the market made me love selling food at the market as my mother made several friends and networks by working in the market. I took over her trading spot.” (Ayigya, T-lab).

From the learning journey, it was observed that most of the trading in the markets spilled over into adjoining bus stations. Some vendors traded at the intersection between the market gate and the main street causing heavy traffic and discomfort to motorists and pedestrians alike. It was common for women to sell vegetables in the open sun, as that was the only space available to sell to some traders. Selling under these difficult circumstances had implications for both traders and the quality of vegetables sold. Most of the women traded in the market without a license. About 75% of traders believed they required no license to trade. Only 2% had been given the permit to trade from the municipal assemblies (Table 3).


TABLE 3 Business information of tomatoes and cocoyam leaves traders at six markets in Kumasi.
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Access to trading infrastructure at the market and its effect on food handling and safety

Most of the traders did not have access to basic amenities at the markets (Table 4). About two out of five had access to piped water (40%). According to the women, without water, they could not clean their vegetables or keep them fresh. From the learning journey, we observed that the market is a busy social space, with lots of human and vehicular traffic, resulting in close contact with goods. Secondly, prospective buyers' touch and feel the products before buying, highlighting the need to wash vegetables constantly.


TABLE 4 Type of infrastructure available to traders at the market and major cost associated with their trading in Kumasi.

[image: Table 4]

About two-thirds (67.3%) of the traders had access to waste disposal facilities. According to the women, garbage tanks are often kept at specific locations outside the markets. City authorities periodically emptied these. However, the little challenge was that many traders were unprepared to move out to dispose of their waste. Frequently, the market floors were covered with litter from trading activities as reported by the Ayigya traders:

We sweep and gather the waste and then keep them outside until the waste disposal vehicle comes for them around 6 am. The containers are large metallic containers situated outside the market. However, this does not apply to every market woman since the waste disposal service comes at a cost. (Ayigya T-Lab)

A large proportion of the waste eventually got into the limited drainage facilities on the market floor. It was common to find water stagnating in these drainages because they were choked with rubbish. It often produced a strong smell of rotten vegetables in a few locations. For a system that produced so much waste, waste disposal efforts were mismatched with the sheer quantity of waste generated.

Besides waste, storage was a key individual attribute of women in the market. The survey revealed that only 5.6% of all vegetable traders recruited for this study had any form of secure storage. The shed on the market is often constructed without shelves for storage. Black opaque polythene bags were commonly used to bag vegetables. These black opaque inappropriate polythene bags trap heat and hasten the rate of spoilage. Some women developed makeshift wooden storage facilities in their sheds. Market women stored food items in baskets and bowls wrapped in polythene bags. Traders could also keep their vegetables in refrigerators, but this was uncommon since only 26.6% had access to electricity and 5.6% had refrigerators. A few women could afford stalls designed to store. Only a handful of vegetable traders fell within this category. Although sheds that had built-in secure storage were available, they were not designed for vegetables. These market designs challenge made it difficult for vegetable traders to function well. Due to the lack of secured storage, most traders consistently complained about theft and insecurity in the marketplace.



The major cost associated with vegetable trading

One of the most important and revealing sections of the survey was the most important cost associated with trading vegetables. Aside from stocking, about 86% of all respondents mentioned spoilage as the most important cost item. While this high reported rate of spoilage was alarming, it was not entirely surprising. Vegetable producers agree that most vegetables have a short shelf life of between 3 days and 2 weeks due to their fragile nature. Market conditions were extreme. Travel duration, handling, and prevailing market conditions were some of the factors associated with the shelf life of vegetables. Vegetable traders had very little control of prevailing market conditions as they mostly did not have the appropriate means nor the space to secure and preserve the vegetables. As reported earlier, less than half (42%) of the traders had a shade over their goods, exposing the products to the direct intensity of the midday tropical sun and increasing the rate of deterioration (Table 3). The women supported these finding with the following quotes:

The sun's intensity forces all tomatoes on the market to ripen, creating a glut that drives down profit. (Ejisu T-lab)

Normally, after 3 days, the tomato starts to rot. When you also wash the tomatoes, it deteriorates faster than when you don't wash them. When you bring the tomatoes, they should sell within 3 days. Otherwise, you run into losses. Further, the chemicals used in processing tomatoes for the market contribute to wastage because sometimes they stick to the vegetables even after they are carted to the market. Tomatoes with a visible chemical presence on them wilt faster. We lose a lot of money through spoilage. (Ayigya T-lab)

Beyond spoilage, the damaging and crushing of vegetables were mentioned at the T-lab. Waste generated from traveling, handling, and crushing vegetables accounted for about a quarter of losses reported by traders. The bruises and the crushing of the vegetables resulting from the manual handling of the vegetables were an important source of waste. First, it reduced the product's visual quality, which is an essential determinant of the market value of the vegetable. Secondly, the bruises create an entry point for pathogens, thus resulting in wilting, yellowing, and vegetable spoilage as explained by the participants:

The sale of cocoyam leaves is even more precarious. Once the vegetables did not sell on that same day, they ripened. Many people simply do not like the look of the leaves when they ripen. However, if you need to preserve it, you might store it in a white polythene bag. It can stay for 4 days with that method. Even with this method, it can only be sold between 1 and 3 days. The glory of the leaves departs after a day. (Ejisu T-lab)

Other important cost items were transportation, licenses, energy, debts, and wages (Table 4). Traders also mentioned licenses where municipal authorities levied some local-level taxes on traders. Some traders described the taxes as menacing as they were required daily before entry was permitted. During the T-labs, the traders mentioned that excessive inorganic chemical fertilizers also caused the rapid deterioration of vegetables. All traders noted that the use of inorganic fertilizers had replaced natural processes for growing vegetables. The traders explained that tomato varieties produced by farmers from Burkina Faso and other places had a much longer shelf life and much better durability compared to those sourced from Ghanaian farmers. They attributed these differences to the application of inorganic chemical fertilizers as noted by the quote below:

In the past, farmers grew tomatoes without the use of inorganic agrochemicals. But now, they force the tomatoes with strong chemicals at almost every stage of growth. The chemicals reduce the durability and the shelf life of the tomatoes. Today, tomatoes from Ghana have a very limited shelf life. So I want to use this medium if it is possible to communicate with our farmers to reduce the quantum of inorganic agrochemicals that are currently applied to the tomatoes. (Ejisu T-lab)

The vegetable supply chain was very manual and rudimentary. Less than 1% of traders received their goods through well-structured formal arrangements. Most vegetables are acquired through middlemen or directly from farmers. Most vegetable vendors had to travel some distance to buy their products and hire labor which is the primary reason for the high cost of transporting the goods as explained below:

The transport cost associated with tomatoes comes in bits. For example, you will need people to bag the tomatoes, and you may have to pay them 0.86 US$. Some laborers then offload from the big trucks to safety. You have to pay 1.72 US$ for that. You now have to find smaller vehicles to transport your tomatoes to your local market. (Ayigya T-lab)



Navigating market infrastructure while pursing profits

According to Clark, market women have a persona of 'shameless persistence in the pursuit of profit' (1999, p. 1). Therefore, we wanted to find out how the women make profit in their business despite the limited resources available to them. In the survey, 37% of the traders reported high profits, while 57% reported average to high profits. According to 20 of the women, they make about 25.77 US$ a week. The market women provided explanations for the way profits were derived despite the high level of waste. According to them, the source of the product determined the timing, sale strategy and price of tomatoes. Market women argued that tomatoes sourced from local Ghanaian farmers had a relatively short shelf life (about 3–5 days), were not as strong, and wilted faster. The following quotes reflects these views:

When the cocoyam deteriorates or shows signs of ripening, it can no longer be sold at the regular market price. We reduce the selling price. (Ayigya T-lab)

One day, I got tomatoes grown by the Agriculture Unit of the University of Science and Technology, Kumasi. I kept the tomatoes for more than 5 days, yet the tomatoes did not show any sign of wilting, wasting, or changing color. It goes to buttress the point that too much use of inorganic agrochemicals substantially weakens the durability of the tomato. Sometimes I buy tomatoes from a local farmer, and by evening I have to discard them. Somehow holes develop in the tomatoes by evening. It is serious!!! (Ayigya T-lab)

They necessarily had to sell and make their money within those 5 days. The spoilage and wastage resulted from the inability of sellers to provide cold chain storage for their produce. The traders selected the stronger and better-looking tomatoes from the lot for the best price to compensate for the devalued ones. The nearly rotten tomatoes were sold to local eateries at reduced prices. Completely rotten tomatoes were sold off to animal farmers at bargain prices. This way, vegetable traders found a way of making as much as possible from the inevitable deterioration of the vegetables as explained by a participant:

Even completely crushed vegetables are still profitable. I sell all of mine. (Ejisu T-lab)



Factors that influence access to market infrastructure

The women reported three main factors influencing access to market infrastructure: (1) service availability, (2) power or social position and (3) cost. At the local level, the municipal authority is responsible for building and managing marketspaces. They provide the sheds, electricity, stalls, toilets and others. They are expected the deliver these services with funds from the municipal common fund and taxes levied on market traders. Unfortunately, the provision is non-existent, irregular in spaces and not maintained. According to the women, “proper sanitation facilities that meet the demand levels of market users are not available at the market”. (Ejisu T-lab)

For available infrastructure, access can be dependent on power or social position at the market. For example, the distribution of resources is shared according to hierarchy, first to the market queen, then to commodity queens and lastly to all other traders. Since there is usually not enough to go to everybody, only a few traders do access. The final determinant of access to infrastructure was cost. Access to the infrastructure came at a cost, and traders had to pay. Some women have low capital levels, so paying for these services was seen as expensive and out of their means as shown in the statement below:

“There is electricity at our market, but you need to get a meter, pay electricians and load credits to get it going. It is quite expensive, and most of us cannot afford it.” (Ayigya T-lab)




Discussion

The informal market is the largest employer and the most important distributor of food items in urban centers in Africa. This study investigated the characteristics of vegetable traders, their access to trading infrastructure, trading cost, and profits in Kumasi and Ejisu, Ghana. The current study revealed that most traders were self-employed women with low education who worked for long hours. The majority of them did not have access to basic amenities in the market. Vegetable spoilage was the most important cost associated with their trade apart from stocking. The women sold the best vegetables at high prices and sold the bruised and rotten vegetables to local eateries and animal farms to make some profit. Through these strategies, the women could increase their profit margin but contribute to unsafe handling practices, the high price of food and waste.

This study showed that most of the vegetable traders were self-employed women with low education. Most of the women had inherited their trade. These findings were corroborated by evidence from other African countries as the characteristics of these markets were quite similar (Osei-Boateng and Ampratwum, 2011; Horwood et al., 2019). The informal market's sheer size, diversity, and inclusiveness allowed everyone to participate, particularly the less educated and people with limited opportunities. The International Labor Organization estimates that the informal market absorbs about 50–75% of all self-employed people in low-income countries (Galdino et al., 2018; Horwood et al., 2019; Adesiyun et al., 2021).

Overall, the vegetable market functioned as a transit point for the distribution of vegetables in the city. The trading infrastructure available in the markets buttresses this point. The traders had limited access to electricity, water, sanitation, and storage facilities. As a result of the infrastructural limitations, there were limited opportunities for safe handling and storing vegetables. Our findings can explain the high microbial load of vegetables on the market (Saba and Gonzalez-zorn, 2011; Nyenje et al., 2012; Yeleliere et al., 2017). In 2016, the Kumasi Metropolitan Assembly reported poor sanitation, hygiene, and congestion at the markets in the metropolis (Kumasi Metropolitan Assembly., 2015). Unfortunately, our findings in 2020 confirm the assembly's report and indicate that not much has been invested in improving conditions in the market, especially markets that have been earmarked for modernization, such as Asafo, Ejisu and Bantama.

According to Osei-Boateng and Ampratum, food traders are low-income earners (2011). In our study, we found that some vegetable traders make about 25.77 US$ a week. Although, this may not may not fully reflect incomes within the sector, the reported income was higher than the minimum weekly wage for the country as of April 2021. The high prices can explain the relatively high income of the vegetable traders. The vegetable value chain rewards the traders despite the poor attention to food security and safety. For example, the high cost of vegetables is the dominant barrier to vegetable consumption, especially among low-income families (Tallant et al., 2018; Kehoe et al., 2019; Kasprzak et al., 2020). Selling wholesome goods is a food safety criteria defined by the Ghana Food and Drugs Authority (FDA Ghana., 2022). However, the traders did not comply with this food safety criteria as they sold rotten vegetables to consumers in order not to lose money. Other studies have reported ignoring the social good to ensure profit among other food traders (Rheinländer et al., 2008; Owusu-Sekyere and Amoah, 2020). Food traders can break the laws because some regulations are unclear and not enforced (Forkuor et al., 2017).

Transforming the informal food distribution market would require changes and commitment from all the actors involved in the sector. We recommend that national and municipal government policies and budgets allocated for market development projects should be disbursed. This would ensure that there are funds for maintaining and developing new infrastructure to address the lack and limit the potential congestion and sanitation challenges in the marketplaces. Although there is usually tension between the municipal authorities and market leaders (Asante and Helbrecht, 2019), the challenge of improper food handling would require collaboration. Community market leaders have been reported to settle disputes, facilitate educational programs and ensure traders observe market rules and regulations. The local authorities and market leaders can ensure that traders regularly receive education on market rules and regulations through collaborative activities.

The findings of this study have highlighted that there are still challenges with access to infrastructure at traditional markets such as storage, electricity and sanitation, even though vendors work at the markets for long hours. Also, the study has expanded our understanding of the nuance strategies adopted by vegetable traders in light of the limited resources available to them and how this influence vegetable handling, safety and waste. Although this study provides an understanding of the activities of vegetable traders at markets, the study did not measure the quantity of food loss at these markets. This is crucial since vegetable spoilage is the dominant cost associated with the trade and also the reason for the high price of vegetables. Future studies can quantify the loss and waste, and the price of the vegetables. In addition, the content of the learning journey was influenced by the perspectives of the research team and local officers. This perspective could be biased based on the expectations and experiences of the team. From our findings, we noticed that most of the views at the transformation labs were consensual. This could have been influenced by the strong group nature of the women who were recruited by the market queens. Future studies that apply the transformation lab approach can consider recruiting participants through invitations of the research of team, instead of through the market queens as was done in this study.



Conclusion

This study examined vegetable traders, the trading infrastructure available to them in the market, and how these factors affect food safety and waste. The majority of the traders did not have access to basic amenities in the market. Vegetable loss was the most important cost associated with their trade. The women sold the best vegetables at high prices and sold the bruised and rotten vegetables to local eateries and animal farms to make some profit. According to the finding of this study, the high prices demanded by the market vendors could increase food insecurity of low-income households. Furthermore, the handling practices of the vendors can contaminate the produce. However, since vegetable trading is the livelihood of the women, adopting oppressive governance approaches, which is the common tool that has been used over the years, may not be helpful. Instead, we recommend collaboration between city and market authorities.
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