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					The “green in the city”

					The design of cities has always been intrinsically linked to the presence of vegetation, considered from ancient times to the 15th century, notably in the gardens of Babylon and the Arab cities of North Africa, as a sacred and symbolic element connecting man to nature (McGregor 2015 ; McNeill 2009). In the contemporary context, the importance of plants in urban planning goes far beyond mere decoration or sanitation (Scharper and Leman-Stefanovic 2012). Caroline Mollie’s research on ‘L’urbanisme végétal’ (Hedblom et al. 2022) and Joëlle Salomon Cavin’s work on urban agricul-ture (UA) highlight how, in an era where the challenges of sustainability, resilience and health are at the forefront, plants are emerging as a key player in structuring and qualifying urban space (Ernwein and Salomon-Cavin 2014). These perspectives underline a radical transformation in how plants are conceived and integrated into the urban fabric today, where UA is emerging not only as a productive element but also as an instrument of socialization and urban qualification (Hassanein 1999 ; Salomon-Cavin et al. 2021). Allotment gardens, residents’ cooperatives, and eco-neighborhoods are becoming living spaces that reflect the aspirations of city dwellers to participate in the construction of their environment actively, thus claiming a share of power in city-building (Beatley 2011 ; K. Reynolds and Cohen 2016).

					Clergeau’s work on the typology of UA terrains (Blanco et al. 2022) and studies on urban gardening in Germany (Gustedt 2017 ; Hedblom et al. 2022) illustrate the growing importance of these practices in the design of inte-grated urban systems, where nature and agriculture play a vital role in creating more livable, healthy, and inclusive cities (Frantzeskaki 2019).
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					The contemporary challenges of urbanization call for a redefinition of human relationship with nature in the urban environment, where UA and green spaces become fundamental elements in meeting the needs of sustainability, well-being, and social equity in the cities of the fu-ture (Andersson et al. 2019 ; Barthel et al. 2022 ; Fuller and Stevens 2019 ; Geropanta et al. 2021 ; Lehmann 2019, 2021 ; Parker and Simpson 2020 ; Totaforti 2020). In the specific case of the link between the greening of cities, whether agricultural or not, and the health of the inhabitants of these cities, studies have also been carried out on all continents (Eisenman 2016 ; M. B.-M.-E. Levasseur 2017 ; Zeeuw et al. 2011).

					Conceptual framework and state-of-the-art. Within the field of spatial planning, the existing body of research devoted to UA and its health impli-cations in African urban contexts remains underdeveloped (Zeeuw et al. 2011). Nevertheless, a review of the current scientific literature reveals a clear opportunity for further development in this discipline.

					Urban Agriculture. The practice of UA, also called in this work urban farming or urban gardening is very diverse, making its definition even more complex. UA, with reference to Lohrberg et al. (2022) is a global phenomenon of all types of UA production in an intra- or peri-urban spa-tial context. This is the definition that is considered in this research. The Worldwatch Institute (2020) reports that 800 million people around the world grow vegetables and fruit and raise animals in cities, producing 15-20% of the world’s food.

					To have an overview of what could be cultivated or raised and where in the city, there is a “group of systems of UA” proposed by Smit and Ratta (1992) (in Sawio 1994).

					On the African continent in particular, UA is an essential source of nutri-tion for a growing number of urban populations (Foeken and Mboganie-Mwangi 1998). Drechsel and Dongus (2009) even added that, compared to European practices, UA is unique in African cities in terms of cultivated area, where production ranges from backyard gardening to aquaculture, outdoor cultivation, and animal husbandry. Driven by the continuing high 
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					demand for food as well as the constant search for new sources of income, African cities have become sites of experimentation and of innovation in urban agricultural practices (Memon and Lee-Smith 2014). Food security is therefore becoming more and more an unavoidable subject and, by the way, obviously considered as the first health impact on society. How are Food Security and Global Health related, then ?

					Urban planning and land tenure in urban agriculture. UN-Habitat’s New Urban Agenda has highlighted five different issues that are expec-ted to help nations implement the policies of the National Urban Policy Framework : Urban Legislation, Rules and Regulations ; Urban Planning and Design ; Urban Economy and Municipal Finance ; and Local Implementation (Evans et al., 2016)

					Gallaher et al. (2013) noted that researchers found that post-colonial governments often prohibited or discouraged the practice of UA because they considered it unworthy of the urban geographical area. However, UA has withstood these challenges in Africa.

					In addition to public policies, education of UA practitioners by civil society or the implementation of international organizations’ programs, can the integration of UA into urban planning tools contribute to achieving this goal ?

					The cities of Dar-es-Salaam and Lomé are no exception to the practice of UA. In this context, the study seeks to determine whether urban planning and design decisions in terms of UA land use and infrastructure have a sustainable impact on urban health. What is the land tenure of UA plots ?

					As Schmidt (2012 : 142) points out :

					Urban agriculture should be fully incorporated into the planning process and be fully integrated with other urban activities and processes… As the city expands, public lands need to be set aside for a variety of categories of urban agriculture. This will allow public ownership of land dedicated to agriculture and will offer the opportunity to address public health concerns and quality control of production more easily ; for example, through the establishment of a secure water source. In this way agriculture can be monitored, issues can be addressed, and a database could be established.
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					Indeed, a systematic literature review conducted from July to September 2020 revealed that many studies have been published on UA and health in both the academic and grey literature, but most come from disciplines such as public health, earth and environmental sciences, and agriculture, and very few come from planning. Thus, the project aims to help bridge this gap in the literature on the subject (Konou et al. 2021).

					To do this, the emphasis is on land ownership in all hypotheses since land is the main support element for UA. Lynch et al. (2001) give the example of Kano in Nigeria, where UA contributes enormously to the socio-economic development of farmers but is actually threatened by land insecurity and expanding real estate projects.

					Accordingly, the focus is placed on tenurial regimes within all conside-red scenarios, given that land constitutes the principal substrate for UA. Lynch et al. (2001) cite the case of Kano, Nigeria, as illustrative, where UA significantly fosters the socio-economic enhancement of agrarians, yet concurrently, it faces jeopardization from tenurial instability and proliferating real estate developments.

					Global Health and Food Security in Africa. Malnutrition-related patholo-gies, attributable to inadequate alimentary intake, represent a critical fac-tor in the evaluation of urban health indices, particularly within the context of emerging economies. In this context, the concept of Food Security emerges as a pivotal consideration in discourse relating to Global Health.

					Global Health : Global Health is considered here, according to Beaglehole and Bonita (2010 : 1) study to be “an area for study, research, and practice that places a priority on improving health and achieving health equity for all people world-wide.” This is the definition that seemed to be as close as possible to the spirit of this book. The definition considered in the thesis is Global Health as the representation of any health topic that can be transversal in terms of nationalities and disciplines. This is how agri-culture finds its place in this transdisciplinary subject matter. Therefore, even if UA and health are strongly linked to the actual territorial context, the subject deserves to be considered globally. Urban planning challenges and solutions are willing to become global.
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					Food Security. McIntyre and Rondeau (2011 : 1) stated : “If we achie-ved food security for all, we would advance the prospects of global health for all, arguably beyond any other single intervention.” 

					This underscores the seriousness of Food Security as an important compo-nent of Global Health. The definition of Food Security considered in this research is that of the United Nations for which Food Security is the condi-tion of “People having at all times, physical, social and economic access to sufficient, safe and nutritious food which meets their dietary needs and food preferences for an active and healthy life.” In addition, food availability, access, utilization, and stability are the four main dimensions of Food Security to be considered in this research. In relation to these four criteria, food insecurity is defined as the absence of Food Security and one way to measure it is by the Food Insecurity Multidimensional Index (FIMI).

					UA is being practiced ever more in Africa and is part of the solutions that people are using to try to achieve this Food Security goal. Consequently, Obeng-Odoom (2013: 623) pointed out that “the evidence from Africa shows that UA substantially contributes to the supply of food for urban residents, enhances the income of urban farmers, and enhances their well-being, without being dispossessive, expropriatory, or exploitative.” However, the question is whether the safety of food from UA is accurate. 

					Food security in Africa. According to United Nations statistics (United Nations 2018), urban population will increase by more than 66 %, and at least 90 % of the inhabitants will live in Asia and Africa. Thus, Africa is also a breeding ground for Food Insecurity. Moreover, it is said that the cities in the South, the ones experiencing the fastest population growth today are also those that lack the most planning capacity (Cobbinah et al. 2017). This could mean that for UA to also be effective and safe, it must be planned. Therefore, it would be necessary to have adapted planning tools that consider the major concern of Food Security in UA. Even if the UA’s capacity in quantity is sometimes seen as anecdotal (Aubry and Consalès 2014), this quantity is what is often studied and promoted in scientific and grey literature and safety is not sufficiently so (Lin et al. 2015 ; Velten et al. 2015 ; Weidner et al. 2019a). This theory considers that the safety of UA food is as important, if not more important, than quantity in terms 
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					of food safety, because safety can be more quickly devastating to health even if quantity is met. This is why regulations exist for both UA and rural agriculture, for example, the “from farm to fork,” (EC) 852/2004, 853/2004, and 854/2004 rules for sanitizing food and feed across the entire supply chain was established in Europe (Buscaroli et al. 2021).

					This study will test this hypothesis by comparing data from Dar es Salaam, where UA is being planned slightly, and Lomé, where it is not yet plan-ned. This hypothesis will make it possible to know whether UA is legally practiced in these two cities because it is planned or not, and whether it contributes sufficiently to safety in Food Security, or rather to another more preponderant factor.

					Dar es Salaam in Tanzania and the city of Lomé in Togo, respectively East and West African countries, are ready to find strategies to be among the most sustainable cities in the years to come. Brown and Jameton (2000 : 1), as in bringing together the three themes of UA, health, and urban planning, stated that “urban gardening has potential as an important element of urban public health.” Moreover, as the literature shows, UA contributes significantly to Food Security and could even represent “the future of food” in Africa (Nkrumah 2019 : 1). However, when assessed against the basic cri-teria for evaluating UA’s contribution to food security in terms of safety, do the findings truly confirm that UA is beneficial at the city-wide level, or only for specific segments of the population, or that its tangible benefits remain limited ?

					Urban-rural linkages, urban agriculture, and health : It is noticed that rural-urban migration contributes to the urban sprawl in Africa weighing for over half of the population growth (Teye 2018). This migration has introduced changes in the socio-cultural and economic environments in the lives of city dwellers, in terms of knowledge, lifestyles and income-generating activities (Teye 2018). One of the transfers is UA, as a means of subsistence for rural immigrant populations in urban areas (Tacoli 2002), which also affects the health conditions of city dwellers.

					Controversies. All in all, it is empirically assumed that UA contri-butes positively to the overall health of city dwellers. However, other specificities could be found. Moreover, in literature, some controversies 
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					could inspire the research hypotheses, regardless of whether opinions are represented. The agenda of food and nutrition security, defined by the FAO as constant access to ‘sufficient, safe and nutritious food’ (Kopainsky et al. 2018), has largely focused on rural areas, while the role of urban and peri-UA remains underestimated (Badami and Ramankutty 2015). In fact, the FAO first African CITYFOOD month campaign for July 2020 focuses as well on urban and peri-urban areas. These data lead to carry out the research on both intra-urban and peri-urban areas. In her studies, Armar-Klemesu (2000) tried to point out to what extent planners addressed UA in the contexts of food security, income generation, but also possible health dangers due to pesticides, irrigation water, and lack of drainage setup. West et al. (2014) stated and Nicholls et al. (2020) reported that :

					Current agricultural practices, particularly those associated with large-scale, industrial farming systems, are in fact one of the biggest drivers of environmen-tal damage globally, resulting in degraded soils, freshwaters polluted with soil particles, pesticides and fertilizers, high greenhouse gas emissions and massive loss of biodiversity.

					Besides, food consumption is increasingly challenging urban resilience, and some believe that regionalizing or having food produced locally is the most effective way to reduce supply chains (Gulyas and Edmondson 2021). The longer the production chains are, the more the food system is at risk, and the less UA achieves its food security goals. Is this phenomenon noticeable in Greater Lomé and Dar es Salaam ?

					The question of food safety in Food Security. Safety can also mitigate the positive health outcomes of the availability of urban food produc-tion. Indeed, it is unfortunately observed that these agricultural activi-ties, depending on the conditions under which they are carried out, can also be harmful to urban health, such as air, water and soil pollution, the breeding of female Anopheles mosquitoes carrying malaria, the damage to the health of farmers and the poisoning of food by residues of pesticides, chemical fertilizers, contaminated and irrigation water from the polluted urban environment (Audate et al. 2019). Studies have 
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					also shown, for example, a high health risk due to contamination of UA-based foods with heavy metals (Uzu et al. 2014), and pathogens (Keraita et al. 2008).

					This study, following the literature gap, has decided to focus on the UA food safety rather than their quantity (Buscaroli et al. 2021). Should empirical evidence suggest that UA fails to guarantee Food Security with respect to nutritional safety, might there exist additional advantages that remain underrepresented within scholarly discourse ? Therefore, would it not be of scholarly interest to find out the perceptions of stakeholders such as urban agriculturists, especially women, who are mostly usually “guardians” of their households’ Food Security in Africa ? It is essential to question which they perceive as the more substantial benefit : the assu-rance of food security or their well-being ?

					Women among African urban farmers. In Africa, UA is seen as a means of income for the poor, especially for women living in urban areas (Egziabher 2014 ; Freeman 1993). This is due to the fact that household Food Security is mostly entrusted to the good care of women, even though women often have very little access to land (Van Veenhuizen 2006). In addition, there are findings on the gender of farmers and research on the economic contri-bution of UA to farmers, but very little published on the perception of the actual impact of UA on household food security and its comparison to less visible advantages like women well-being through decision-making empowerment. Though, it can be read that : 

					On the other hand, urban farming in Africa provides opportunities for women’s empowerment that rural agriculture never has. Women are more likely to pitch in to physical labor in urban farms because plots are smaller, and they are gaining more bargaining position within their households as dependency on female income increases. (Reed 2014 : 1)

					Moreover, it is noted that up to 65 % of urban farmers are women (Orsini et al. 2013a). In Cape Town, research has even found that women farmers use more of their produce to feed their families (Figure 1) than men farmers do (Olivier 2015).
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					Slater (2010) writes that the majority of studies conducted on the bene-fits of UA in the southern part of Africa reveal that improved household income is the most important. However, the study conducted in Cape Town shows that the most notable element is empowerment through increased social ties, sense of security, belonging and participation in community development. Furthermore, Beteta (2006) argues that the measurement of women’s empowerment must go beyond economic and political data and consider individual and family dimensions. He even adds that it should be a process that depends on the territory to which it is linked, not an outcome. Hence the need to get closer to women farmers and, in a kind of anthropological approach, to obtain their per-ception of the benefits of UA. On the other hand, the World Economic Forum (2019) adds that when a woman leads a UA activity, she is socially empowered and through a ripple effect, not only her household but her entire community benefits. Women urban farmers then seem to be an interesting population to focus on in this study and to form an objective opinion on the real benefits of UA on their daily lives. Given that urban farmers are both key actors and consumers, this broadened perspective 

				

			

			
				
					1. Networks of women farmers empower them to fight patriarchy. Green Renaissance (olivier 2015).
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					on stakeholders – potentially including researchers – is also supported by Slater (2010).

					Research sites

					Urban agriculture in Dar es Salaam. Of the 1,350 km2 of land available in Dar es Salaam, about 900 km2 are suitable for UA. The remainder is mainly devoted to urban development, and this can be seen in the environmental profile of Dar es Salaam. The city is composed of three municipal dis-tricts : Kinondoni, Ilala and Temeke. Hoogland (2003) in Schmidt (2012) reveals that these municipalities each include about 15 000 UA farmers (Kinondoni), 12 000 UA farmers (Ilala) and 7 700 UA farmers (Temeke). They are full-time farmers for the majority and supply to their family’s needs thanks to UA.

					According to the United Nations Development Program (UNDP), 68 % of the population in six Tanzanian cities practice UA. De Bon et al. (2010a) and several other estimates have been published, but the one that will be considered at this stage of the study is the UNDP estimate. UA in Dar es Salaam is practiced on vacant lots, open spaces and in residential and administrative areas. However, it should be noted that after 1978, UA was found on small portions of land throughout the city (Idrc and Sawio 1998). Production ranges from corn to bananas, cashew nuts and horticulture.

					Sawio continues saying that UA is supposed to be practiced there mainly as a source of income and that it contributes to 40 % of household food production in the city. From the National Survey, 1991, they found that almost all farmers have a second occupation in the informal sector. Figure 
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					2. Dar es Salaam City Council’s organigram.
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							Schmidt, S. (2012): “Getting the policy right: Urban agriculture in Dar es Sa-laam, Tanzania”, International Development Planning Review, no34(2), pp.129-145 [online].
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					3 provides an overview of the chronology of UA in Dar es Salaam from independence to 2020, showing that UA has almost always been part of the city and has also been part of this part of its history.

					In fact, Julius Nyerere’s call for self-sufficiency during the global econo-mic crisis of 1970s and 1980s while food price inflated and wages dimi-nished increased UA activity in the city (Binns and Lynch 1998, in Schmidt 2012). This fact has revived the UA’s reputation among the policymakers, but it has not been easy to translate it into regulations. However, UA has included Dar es Salaam City Council (DCC) ordinances and by-laws. Thus, each of the three districts has an independent administration (Figure 2).

					The Department of Agriculture is led by a Municipal Agriculture and Livestock District Officer, and they provide funds (for the acquisition of fertilizer, seeds, tractors, animal breeds, roads) and training (demons-tration plots and model farms) services. In 2001, around 200 extension workers were responsible for these activities, with approximately half assigned to urban areas. But the majority of the actions were aimed at rural areas because agriculture has almost always been seen this way. Municipal councils are also accountable for land use decision-making, and then for planning.

					Nevertheless, even if obviously UA seems to be well organized in Dar es Salaam, and “although urban agriculture has been recognized as serving an important role in the provision of food and income generation in Dar 
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					3a. A mosaic of various UA practices in the city of Dar es Salaam (ARDHI University Data collectors, 2023).
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					es Salaam, its practice remains largely unregulated, unplanned and faces a number of problems” (Schmidt 2012 : 133). Moreover, agriculture is still culturally perceived as a largely rural activity, a perception reinforced by institutional and governmental structures that consider it preferable for rural areas. Schmidt pointed out in this work six general reasons that make it difficult to achieve actual legalization of UA :

					A lack of awareness of the role of UA in the food security, economic and social life of urban dwellers and marginalization of agriculture by government officials and city planners. 

					An ambiguous and poorly enforced legal environment for urban farmers. 

					Insecure tenure arrangements and fear of expropriation of farmers. 

					Rapid urbanization and competition for space, particularly in the peri-urban areas combined with a lack of protected lands reserved for agriculture. 

					An institutional environment at the national and local levels generally biased against the practice of UA and a consequent lack of support for the specific needs of practicing farming in an urban area.
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					3b. A mosaic of various UA practices in the city of Dar es Salaam (ARDHI University Data collectors, 2023).
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					Public health concerns over the relative safety of UA products, espe-cially as irrigation waters are often polluted.

					In any case, despite existing measures, the actual practice of urban agri-culture (UA) in Dar es Salaam, along with international policy agendas promoting UA as a means of improving health through enhanced food security, must be viewed in light of persistent national challenges. A 2006 report by the Tanzania Food and Nutrition Centre (TFNC) indicated that approximately 35% of the Tanzanian population (around 20% at the time) faced chronic food insecurity, while nearly 40% had experienced periodic food insecurity. Although these figures are national in scope, they raise important concerns and warrant further scholarly reflection, particularly regarding whether UA effectively contributes to ensuring sufficient and safe food in Dar es Salaam, Tanzania, as well as in Lomé, Togo.

					Urban agriculture in Lomé. Even though agriculture accounts for 60 % of Togo’s economy, approximately 1,3 million (22 %) of the Togolese popula-tion require humanitarian assistance and over 280 000 people are at risk of falling into food insecurity (World Food Programme 2020).

					A field visit revealed that UA has always been an integral part of the land use, especially in the coastal and intra-urban peripheral areas such as Baguida, Avepozo, Kodjoviakope, Agoe-Nyive, the Zio riverbank, along the Bè lagoon, in the premises of the University of Lomé, even in front of the Presidency. Market gardening or vegetable growing is the most widespread type of UA in Lomé, even though the percentage of the surface area hosting the UA has considerably decreased over the years (Atakpama 2021), under the land pressure of galloping urbanization.

					Greater Lomé, the capital of Togo, has a population of about 2 million (2018 census). It is the largest city in Togo, and it is located on the Gulf of Benin, between Ghana and Benin. Its port exports products such as phos-phates, coffee, cocoa, cotton, and palm oil. According to the World Bank, in 2011, Togo had a poverty rate of 58,70 % and this rate is increasing. With the creation of the Department of Grassroots Development, Youth and Youth Employment, the country in general and the city of Greater 
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					Lomé in particular has embarked on an entrepreneurial innovation pro-cess in the area of UA products and technologies.

					As a result, all stakeholders are trending toward the evolution of green cities. However, studies have rarely been conducted to analyze Greater Lomé as a green and sustainable city and to determine the impact of this trend on the health of its citizens. What is the relationship between UA and the healthy habits of citizens ? Our research aims to address this information gap. Literature reveals that pesticide poisoning is widespread in UA in Greater Lomé, and most research is on this topic.

					Field surveys conducted in Bawa (2017) also showed that more than half of urban farmers complain about urbanization as a threat to their agricul-tural activities. This urbanization is mainly reflected in Greater Lomé by land pressure and residential construction, especially since every Greater Lomé dweller wants to have his own “house” (Guézéré 2011).
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					4. Large, cultivated areas in Greater Lomé (1985)(SCHILTER 1988: 26-37, in Schilter 1991).
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					In terms of socio-economic data, Atakpama (2021) stated that 63 % of urban farmers are between 31 and 50 years old and 32 % are over 50 years old. 51 % are women against 49 % of men. Of all these farmers, 75 % are married, 21 % are widowed and 4 % are single. These data make it interesting to study the impact of the UA on the women within the household.

					An informal interview with an urban planner, professor of urban planning and consultant on several planning tools for the city of Greater Lomé, inclu-ding the CDS Grand Lomé and the latest “Schéma Directeur d’Aménagement et d’Urbanisme (SDAU) du Grand Lomé”, confides that UA is hardly consi-dered in the tools, but he acknowledges that it is a non-negligible activity in the socio-economic life of city dwellers. However, proceeding with an analysis of the initial content of the same master plan document, the urban planning by-law provides for the reservation of a “green belt” including :

					Agricultural Development Zones (ZAA) : “These are areas dedicated to food production activities related to agricultural and pastoral activities. It extends over 3 124 ha.”

					Agricultural and tourist development zones (ZAAT) : “They are reserved for agriculture, market gardening, temporary constructions, leisure and tourism facilities.”

					Djagblé agricultural development project : “It concerns a wide strip loca-ted south of Djagblé, in the flood plain of Zio. The project concerns the development of 340 hectares of agricultural land and will focus on rice cultivation.”

					This raises questions that are consistent with the issues of this current project such as the level of awareness of experts and authorities towards 
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					5a. A mosaic of various UA practices in the city of Greater Lomé (Akuto Konou, January 2021).
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					5B. A mosaic of various UA practices in the city of Greater Lomé (Akuto Konou, January 2021).
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					UA. In addition, there are not many publications on Greater Lomé in the English language. This project is an opportunity to contribute to bridging this gap.

					It was also very interesting to discover a private organization called TAR Group, which has initiated a project called “Suivi de potager – Une maison un potager” (“Follow-up vegetable garden – One house one vegetable garden”), which offers system installation and monitoring services of vegetable gardens in homes, in Greater Lomé in particu-lar and in Togo in general. They even apply innovative systems such as vertical and rooftop gardening and are positioning themselves as likely partners and an interesting source of data for the following of this research project.
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					6. urban agriculture product by TAR Group (© tar group).
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					Research gaps from the literature review. This section is introduced to re-view the gaps that have been identified throughout the State-Of-The-Art.

					Bourdieu pointed out that scientific research could be supposed to go against common sense, describing a PhD thesis as a kind of “political act”. The present research seeks to propose an update of what has already been said about UA and health, but also to point out inconsistencies that may have appeared over the years, and in the specific situations of Greater Lomé and Dar es Salaam.

					First, minimal academic work has been done in the field of urban plan-ning about UA and its impacts on health, little information was found about the position of planning tools on UA and Food Security in Dar es Salaam and Greater Lomé. For instance, the literature review revealed a few new publications on UA and health in Dar es Salaam and Greater Lomé from 2000 to 2020. It would be good to have a work which studies to what extent planning tools recognize urban planning as a lever for UA contribution to urban health in Dar es Salaam and Greater Lomé. There is also a lack of empiric and mixed method use.

					Second, current literature lacks detailed information on the effective integration of UA into urban strategies, particularly in contexts where in-ternational organizations and civil society have not yet carried out aware-ness-raising actions. This research will explore experts’ precise knowledge of the practicalities of UA, to identify the real challenges and needs of urban farmers, and to verify the concrete incorporation of UA into these cities’ urban planning documents. In short, the aim is to analyze various corpora to understand the actual conditions of UA in these cities.

					Third, it is not precise enough in UA studies whether or not, at the city scale, the safety of UA products actually meets the standards. In fact, many publications have concluded that Food Security is a primary outcome of the UA, but research is often not conducted to the point of seeing exactly what safety of UA food is involved in Food Security at the city level. It would be interesting to know more about that in Dar es Salaam and in Greater Lomé. 

					Finally, studies show that UA is an adequate means to improve house-hold food security and incomes. But there is not much focus on actual outcome on urban farmers psychological well-being in general and this 
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					of women farmers in particular as a very important impact. These percep-tions would be a rich source of data for research since women are one of the key actors in the UA chain and are responsible for household food in Dar es Salaam and Greater Lomé.

					In the light of these findings, it is clear that UA, far from being a novelty in the African urban landscape and endowed with characteristics dis-tinctively adapted to the continent, is confronted with the challenges posed by accelerated urbanization and the scarcity of green spaces, as well as the propensity to imitate Western models that devalue UA in urban environments. However, despite its drawbacks, such as pollution from UA products, it offers considerable benefits for the health of urban commu-nities, particularly through its role in empowering women and impro-ving the psychological well-being of farmers thanks to the generated income. The increased commitment of researchers and urban planning professionals, combined with the development and operationalization of technical, regulatory, institutional, and financial tools, in consultation with beneficiaries, could propel UA towards significant development in African cities, where its negative impacts would gradually be mitigated in favor of positive spin-offs. This and future research and experimentation will be decisive in corroborating this perspective.

					Aim of the research project

					The aim of this research is to understand what the varied effects on health are, and why it is important to continue and integrate UA into city planning.

					The research question

					In light of these findings, the present study seeks to address the following question: “What are the sufficiently convincing health justifications for perpetuating and systematically integrating UA into the planning and spatial design processes of urban areas, despite the varied, even mixed, associations of UA with public health ?”
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					Hypotheses

					Here are presented the hypotheses obtained from the research gaps acqui-red during the preliminary research. They are each followed by the scale of application of the measurement tool, the collection method, and the target of the survey.

					Hypothesis 1 : Despite international injunction for UA practices to contribute to Food Security, researchers in architecture and urban plan-ning do not publish sufficiently about UA and its association with health in African cities.

					Hypothesis 2 : Moreover, in the field, UA does not benefit from an offi-cial relationship and framework with spatial practitioners or other plan-ning experts in African cities to contribute to public health.

					Hypothesis 3 : In addition, UA also produces a mitigated safety in African cities where it is not planned.

					Hypothesis 4 : However, UA’s notable contribution to the psychological well-being of farmers, particularly women, via gender equality and deci-sion-making empowerment justifies its integration into urban planning for enhanced city health systems.

					Then, UA has no legal framework because its health benefits are not known enough to experts. The limitation of this knowledge lies in the fact that informal UA appears to provide food that is both insufficient in quantity and questionable in quality. Indeed, today, the amount of UA produced in the city is insufficient to meet the needs of a growing population. It is therefore insufficient to focus solely on quantity if the products do not match the quality of those from rural areas. Not only is production lower, but the safety of the food is also questionable. This has an impact on health. In the end, the main benefit produced by UA is neither food security nor health, but redistribution within the family. A slightly more anthropological study shows that it is gender that is at stake because UA helps redefine the role of women in society. Thus, hypotheses tell a story that will allow the study to answer the research question.
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					Methodology, methods and materials. Data collection methodology and method

					What idea is stated about UA in relation to health in Greater Lomé and Dar es Salaam ? Is this idea being verified ? For whom is this idea being veri-fied ? Has it been quantified ? As a consequence of these concerns, it will be used in data collection, techniques or methods that have been proven effective in developed countries and adapt them to the case studies, in countries where data acquisition is rather limited. Once the hypotheses have been established, it is necessary to define a “research strategy” (Thomas and Pattaroni 2012). Two levels are defined for this thesis : the matrix comparison of two cities and the on-site investigations in each city. As can be seen, the data collection techniques are multiple as required by the case method : questionnaires, interviews, and observation, GPS, with an exploratory site visit prior to the actual data collection (Thomas and Pattaroni 2012).

					The corpus : brief comparison of Dar es Salaam and Greater Lomé in the UA context. Dar es Salaam, the capital of Tanzania, is one of the earliest examples of a local authority that moved away from previous restrictive policies to actively encourage UA to increase food supply (Foeken and Mboganie-Mwangi 1998). Indeed, Dar es Salaam mentioned agriculture in the land use of its master plan as early as 1979 (Cavan and Lindley 2012 ; Peter and Yang 2019).

					Greater Lomé, Togo, offers an ideal study site to contrast current practices in Dar es Salaam. Agriculture is essential to income generation for many Greater Lomé residents, who have taken up farming even in the most densely populated areas (Gallaher, Kerr et al. 2013). However, UA receives little official support or extension services in Togo’s urban areas. Farming alongside roads, rivers and sewers has been forbidden since the adoption of the Lomé municipal 
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					7. Sylvester Bendera, Secretary of Jitihada Garden Group (sustainable cities network 2012).
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					council by-law in 1961 (Foeken and Mboganie-Mwangi 1998). The selected case studies will therefore allow us to compare UA practices and their health and planning outcomes in quite different institutional contexts.

					UA started in Greater Lomé in 1975 and developed in the 1980s in response to the economic crisis that began in 1979 as in Dar es Salaam. It was motivated by the need for self-consumption and was then transformed into commercial vegetable production. This activity was also encouraged, particularly in rural areas, by the government, which was then part of the 
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					8. UMT-based green structure map for Dar es Salaam-UMT classes (Cavan and Lindley 2012).
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					global “green revolution.” As a result, city dwellers who moved from rural areas to the cities saw UA as a “continuation” of their village habits. Thus, in 1987, there were nearly 400 market gardeners on about 250 hectares in Greater Lomé. In 2013, Kanda et al. estimated the number of market gardeners in Agoè-Nyivé at 378. However, based on the experience and observation of the researcher in this study, about 20 % of the population of Greater Lomé is invested in UA in Greater Lomé.

					Both capital cities, one with over four million inhabitants and the other with almost half that are of high regional importance, as study sites. Both cities symbolize a specific urban model, one in the British colo-nial, one in the French colonial tradition, which led to different urban 
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					9. Dar es Salaam’s 2012-2032 master plan (MLHHSD 2013).
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					structures (Njoh 2010). The comparison will allow the study to assess the long-term colonial imprint on spatial configurations as well as post-colonial adaptations.

					Greater Lomé offers an ideal study site to contrast current practices in Dar es Salaam. Agriculture is essential to income generation of many of Greater Lomé’s residents. However, UA receives little official support or extension services in urban Togo.

					The selected case studies will thus allow the researchers to compare UA practices, health, and planning in rather different institutional contexts.

					Case Study methodology. Just as the city is a cluster or a complex sys-tem, influenced by dimensions such as history, culture, social structures, economic systems, environmental needs, governments, technologies, 
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					10. Type of vegetation in Greater Lomé (Akuto Konou, December 2019; GIS Python Automation Final Project).
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					etc., so is Urban planning. The Urban planning field is significantly about interconnectivity.

					This is why the choice of methodology for urban studies can also be com-bined with interdisciplinary methods. This diversity of methods results in a plurality of units of analysis, ranging from the individual to the whole city, the family, the neighborhood, or institutions.

					This multi-dimensional nature of urban planning research gives it the latitude to adopt the case study as a research methodology.

					Population parameters, spatial scale, and data collection methods for each hypothesis. The choices are as follows in Table 1:

				

			

			
				
					table 1. Determination of parameters, spatial scale, and research method from hypotheses.
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					Operationalization of research. The data collection methods in this study are intended to be mixed, collecting secondary and primary data on planned and unplanned UA in the two study cities. Empirical methods are used in order to have some proximity to the research targets through observation and interactions with them, and to obtain results as close as possible to social reality.

					Interviews, content analysis, questionnaires, vegetable testing, GIS tools, with an exploratory site visit prior to the actual data collection will be applied as techniques.
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					11. Diagram summarizing research items definition process.
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					In order to increase the level of reliability of the results, the research will employ methods that allow the comparison of results from different methods on the same assumptions. This leads to the use, for example, of a comparative strategy, since this will allow the results of each technique to be confirmed or refuted.

					A brief overview of the methods to be used is presented here :

					Semi-structured interviews,

					Content analysis,

					Mapped questionnaires Survey,

					Control of vegetables

					The opposite graph shows a summary of all the research stages, from literature review to data collection.

					Data analysis methods. For the analysis of the data collected during this study, a range of IT tools was employed to ensure an accurate, multidi-mensional assessment. For data encoding and extraction of elementary statistics, standard software such as Microsoft Word and Excel were used, enabling efficient management of textual and numerical information. For advanced statistical analysis, the Python programming language was cho-sen for its flexibility and power. Various specialized data analysis libraries, such as Pandas for data manipulation and Matplotlib for visualization, were integrated to process and analyze complex data sets. Additionally, the MonkeyLearn online word cloud generator and VoxViewer were em-ployed to further analyze and visualize data in the systematic review.

					For spatial analysis and visualization of geographic data, Quantum GIS (QGIS) was also chosen. QGIS, as an open-source GIS (Geographic Information System) tool, facilitated detailed mapping and interpretation of spatial data, highlighting geographical patterns and trends relevant to the study.

					For the preparation of graphical representations and sketch formatting, a mixed-media approach was adopted. Initial sketches were drawn by hand to quickly capture ideas and concepts. Subsequently, these sketches were refined and professionalized through the use of graphic design and architectural software, including Adobe InDesign, Archicad 24 and Adobe 
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					Illustrator. This hybrid approach combined the efficiency of modern tech-nology with the flexibility and expressiveness of hand-drawing, enriching the safety and depth of the analysis.

					Content of the thesis

					To be comprehensive, this thesis is composed of seven main chapters in addition to the pre and post sections. The general introduction and the conclusion are respectively the first and seventh chapters. Each of the middle four chapters is an article published or under review in a peer-re-viewed scientific journal. The sixth is a synthesis of the recommendations and an outlook on the research.

					After the general introduction, chapter two sets the stage by outlining the predominant context and the pivotal significance of UA within the African continent, with a specific emphasis on the contributions made by architects and urban planning researchers in the last twenty years. This section acts as a foundational prelude that prepares for a comprehensive exploration of UA and its health implications from the perspective of urban development.

					Upon underlining the critical relevance of UA and its examination through a health lens, chapter three delves into a discourse on the actual needs of urban farmers. The insights provided by diverse planning and design experts, urban farmers and planning document content from Greater Lomé introduce a critical and a more practical layer to the discussion, thus augmenting the conversation surrounding UA’s role in urban health and needs for planning.

					The fourth chapter presents a focused case study from Dar es Salaam, examining the spatial determinants of nitrate pollution within UA. This portion of the document offers concrete empirical evidence and targeted analyses that shed light on the environmental and practical facets of UA previously discussed.

					The narrative then transitions into the fifth chapter, which examines the psychosocial effects of UA on farmers, utilizing data from both Dar es Salaam and Greater Lomé. This segment examines the impact of UA on 
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					agricultural workers’ mental health, effectively bridging the gap between academic inquiry and the tangible socio-economic realities of UA.

					Lastly and before the general conclusion, the sixth chapter synthesizes the challenges and projections identified throughout the analysis, propo-sing specific action points for all involved parties, with a particular focus on architects and urban planners.

				

			

		

	
		
			
				
				

			

		

		
			
				
					Introduction1

					Urban farming (UF), or urban agriculture (UA), describes the practice of agriculture within urban and peri-urban settings (Tasciotti and Wagner 2015). UA is an ancient practice, especially on the African continent. For instance, Juhé-Beaulaton’s (Arku et al. 2012a) historical investigations in Dahomey (Benin) demonstrated that plant cultivation in the cities of the Gulf of Guinea began prior to the arrival of European travelers. The author drew on the accounts of travelers and recorded oral testimonies. According to Sibhatu and Qaim (2017), farming contributed to the daily subsistence of these people in Africa, impacting most strata of society, even in urban areas. Indeed, the practice of UA has persisted in Africa throughout and after the colonial period in order to “meet the consump-tion needs of bureaucrats, colonists and other elites” (Juhé-Beaulaton 2015). In the post-independence period, and the intense rural exodus that followed, former inhabitants of rural areas who found themselves in cities and without jobs started practicing UA because they needed an income-generating activity to live and survive in the city (Drechsel and Dongus 2010).

					Among other capacities, a city must have the means to feed its inhabitants (Diehl et al. 2020a). In addition to other “vital” functions, guaranteeing food security is an essential concern, with particular relevance during the COVID-19 pandemic (Pulighe and Lupia 2020a). In fact, UA has become a key contributor to food security in cities (Lal 2016 ; Obeng-Odoom 2013b ; Zezza and Tasciotti 2010a) in addition to employment and sustainability, notably in Africa (Bryld 2003 ; L. J. A. Mougeot and Centre 2006). These issues have 
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					become most pressing in developing regions due to the intensity of their urban growth. According to Nagendra and colleagues (2018), “Ninety per cent of the projected world population growth of 2,5 billion over the next couple of decades will occur in the cities of Africa and Asia.” 

					Despite their historical synergy, the fields of urban planning and public health have been progressively disconnected (Azzopardi-Muscat et al. 2020). In this regard, UA might be a fruitful platform to use in order to reconnect those disciplinary fields (Verzone and Woods 2021a). For ins-tance, recent research has raised concerns about urbanization’s impact on ecosystems and the potential for UA to mitigate some of these effects (Grimm et al. 2008). From a broader perspective, UA can be approached from social, political, and environmental perspectives, providing insights into its significance to cities in Africa and on other continents (2005). Moreover, as Africa experiences unprecedented urban growth (Nagendra et al. 2018), integrating specific urban policies to address UA (which is already an ancient practice on the continent) could help to mitigate the negative effects of such rapid urban growth.

					This study addressed a knowledge gap regarding the recent contribution of urban planners to scientific discussions on UA in Africa. It explored the extent to which urban planning scholars have addressed the complex relationship between UA and health in African cities. It utilized a broad, interdisciplinary approach, with an emphasis on the potential role of urban planners in fostering adequate spatial frameworks that allow UA to contribute to urban health.

					Why is it timely to explore such a study ? Studying the relationship between UA, planning, and health is timely for several reasons, inclu-ding the context of rapid urbanization, health challenges, environmental sustainability, policy and planning, as well as equity and social justice.

					What makes this study different from other studies in the world ?

					This study differs from other studies worldwide in several unique aspects and contributions, considering points such as the focus on Africa, role of architects and urban planners, length of analysis, overview, interdis-ciplinary approach, implications for African urban policies, and influence of actors.
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					Moreover, the literature review shows that the study differs from prior studies and that there are no publication studies that focus precisely on the same subjects within the same scope.

					This literature review focused on how UA and urban health in Africa have been addressed by researchers in architecture and urban planning in rela-tion to other fields. What motivated this investigation was the need for architects and urban planners to examine the characteristics of and inter-connections between UA and urban health. This research aimed to provide a comprehensive appraisal of the favorable and unfavorable impacts of UA on public health in African cities, thus emphasizing potential implications for urban policymaking across Africa.

					The underlying hypothesis was that, compared to other fields, architecture and urban planning researchers have not substantially contributed to the scientific discussion on UA, even though they could play an important role in reducing its health risks while increasing its benefits through adequate spatial and regulatory frameworks. To test this hypothesis, three specific objectives were derived : 

					The first was to assess the general evolution of interest in UA–urban health linkages in recent decades (2000-2020) ;

					The second was to assess the specific role of urban planners in the knowledge production on UA and health in Africa by quantifying the num-ber of works in this field as compared to other fields ;

					The third and last objective was to establish an overview of the positive and negative health impacts of UA in African cities.

					Methods and Materials

					Data Collection. The databases used to conduct the review were : Scopus, PubMed, Web of Science, and Google Scholar. Figure 1 [following page] is a schematic representation of the steps taken to collect the data used in this study. Other criteria included the word “health” and the concepts “global health” and “urban health”. Finally, the labels “urban agriculture”, “urban farming”, “Africa”, “health”, “global health”, and “urban health” 
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					were adopted. The research query equation was defined after several trials in order to obtain as many accurate documents that match the key words as possible. The following query string was formed : (“urban agriculture” OR “urban farming”) AND Africa AND (“health” OR “global health” OR “urban health”).

					Results

					Results Using Microsoft Excel 16. By database, here is the number of publications that were obtained :

					Scopus (n = 45 publications), PubMed (n = 47 publications), Web of Science (n = 47 publications), and Google Scholar (n = 150 publications). 

				

			

			
				
					[image: ]
				

			

			
				
					1. Data collection phase.
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					Types of Publications. The review of the types of publications around this general theme picked among the academic peer-reviewed articles and the grey literature showed that there was a more significant number of journal articles (83 %) than books (7 %) or conference papers (6 %). There was no book section at all in the PubMed list.

					From the analysis, the number of publications over all 20 years reveals an average growth, peaking in the 2006–2010 quintile (precisely n = 24 publications in 2010). A drop in value by half followed in 2011, a state that persisted until 2017. However, since then, the number of papers 
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					2. Fields of study.
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					on the subject seems to have grown, and 2018–2019 in particular saw growth (respectively, n = 21 and n = 20 publications). 

					Among the fields or types of departments that have already initiated research under the general theme, the most prevalent are public health (n = 34 publications, or 21 %), earth and environmental science (n = 18 publications, or 11 %) and agriculture (n = 16 publications, or 10 %). Zoology trails in popularity, chased by water management.

					The most widely encountered themes are food security (22 %), wastewater irrigation risks (12 %), broad characteristics of UA as experienced on the African continent (11 %), malaria risks (8 %), and the health impacts of UA considered in general (7 %). The socio-economic status and benefits topic is less commonly discussed than the land use subject (5 % each). At the end, an image is obtained, with the words that appeared the most in the list appearing with a larger size, a more central position, and a greater writing thickness. In the following images from monkeylearn.com, the words “food security” and “human”, “malaria”, and “wastewater” are the most prominent other than “urban” and “urban agriculture”, which are already keywords in the search equation. The Monkeylearn online word cloud generator was selected for this paper due to its capability to highlight the ten most pertinent words based on frequency, thereby enhancing reader comprehension.

					A chronological study was performed to produce a representative graph of the evolution of the topics dealt with over the years (Figure 3). To cate-gorize the studied publications, they were classified by general themes based on the main topics of their contents. Thus, twenty-two subtopics have been elaborated and classified by year and by number of appea-rances. The themes are as follows : city sustainability benefits, wastewa-ter irrigation risks, policies, zoonoses, UA general, the literature review of UA pros and cons, green infrastructure support, general impacts on health, malaria risks, socio-economic status in UA, land use, UA charac-teristics, pesticide/insecticide contamination dangers (surface waters), the literature review, waste management support, town refuse ash risks, ecology, urban floods fighter, metal sediment pollution (surface waters), eco-friendly pesticide benefits, and wastewater irrigation benefits. The 
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					3. Chronological evolution of topics (only Scopus).
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					following table provides context or an explanation for each theme or its significance.

					These specific topics were picked up from the databases because they globalize other sub-themes within themselves, making it easy to explain the overall themes at play. They are relevant to the overall research in the sense that they synthesize several small themes addressed by the authors that, if all listed, would be overwhelming for readers of this paper to grasp. The following graph shows the behavior of these UA trends throu-ghout the years from 2000 to 2020.

					In Figure 3 [previous page], the red bars represent the number of studies published per field by year. The standard deviation (-) shows the measure of how dispersed the rate of publication per discipline per year is in rela-tion to the mean. This graph shows that among the twenty-two topics that emerged, “food security”, city sustainability benefits, wastewater, and “literature review of UA pros and cons” are those that have been the most consistent, having been addressed at least every year from 2000 to 2020.

					As much as with the topic “literature review of UA pros and cons”, publi-cations concerning “pesticide/insecticide contamination dangers (sur-face waters)” have gained extensive popularity in recent years and since the 2010s. The subject of “land use” has also seen some growth, almost paralleling the theme of “pesticide/insecticide contamination dangers (surface waters)”.

					The topic of wastewater irrigation benefits was found to be the least dis-cussed theme over time.

					The topics of metal sediment pollution, waste management, and gene-ral impacts on health and food security support have specifically gained interest in the last five years.

					The questions of “zoonoses”, “UA general”, and “town refuse ash risks” are the topics that have been least commonly handled during the period covered by this study of the literature review.

					The case studies for the Scopus portal mainly come from Ghana (14 %), Côte d’Ivoire (8 %), and South Africa (8 %). Some publications dealt with regions rather than countries, but not all regions have official boundaries distinct from one another. These data have not been considered. These 
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					are “Africa” (n = 5), “Equatorial Africa” (n = 1), “Global South” (n = 1), “Intertropical Africa” (n = 1), “Sub-Saharan Africa” (n = 3), and “West Africa” (n = 2). A map shows two major regions of concentration : West Africa and East and South Africa. 

					The Maghreb countries and Madagascar are hardly represented in the accounts. Ghana, Côte d’Ivoire, and Burkina Faso are three bordering countries with non-negligible numbers of publications on the subject. The same is true for Tanzania, Kenya, and Uganda.

					It is also noted that among the more frequently represented countries, most have larger land areas, such as South Africa, Tanzania, Kenya, Nigeria, and Cameroon. Referring to the map obtained after data visua-lization using QGIS 3.32.2, coastal countries also seem to have made a special effort to study the subject.

					Of the n = 115 publications collected and studied on Scopus, PubMed, and Web of Science, less than 20 % were initiated by the laboratories of affiliation of the first author located in Africa. This fact is shown 
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					4. Countries with affiliation of authors.
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					in Figure 4, obtained using QGIS 3.32.2. Thus, the UK, the USA, and Switzerland (perhaps because of the IP address located in Switzerland) are the countries that have dealt with the subject the most, with rates of 16,1 %, 14,95 %, and 14,95 %, respectively. Even if they are not in the winning trio, South Africa and Ghana each comprise 10 % of the sum of the publications.

					Finally, in this study, “positive impact” is defined as a favorable effect or outcome of the practice of UA on the health of either the farmers or consu-mers of these crops. This definition contrasts with “negative impact”, an effect or outcome of UA that is detrimental to health. The third category, called “positives and risks”, is considered to encompass publications that have hypothesized both positive and negative health effects of UA.

					This research assessed how the results of this research about UA were viewed and the impacts of the practice on health in Africa. About 48 % of the results speak of positive impacts, but they are accompanied by risks to be managed. Some 29 % found that UA has totally positive effects on the health of urban dwellers, and 23 % highlighted the negative effects of this practice in African cities.

					Results Using VOSviewer. Figure 5 depicts the visualization of the term co-occurrence network within Web of Science abstracts. The VOSviewer has organized these terms into eight clusters, with five of them being notably large. These five scientometrics encompass terms such as “irriga-tion water”, “season”, “insecticide”, “survey”, and “malaria”. The clusters shaded in yellow-green and orange, located on the left side, pertain to public health, while the green and red clusters in the lower left corner are associated with policies. Moving to the upper part of the visualization, the violet and sky-blue clusters are composed of terms linked to countries and cities. In contrast, the darker blue cluster in the upper left mainly focuses on food-related terms. Notably, the network connections centered around “insecticide”, “season”, and “survey” are the most prominent. 

					In the figure, the visualization of the term co-occurrence network within the PubMed database’s abstracts is presented. The software has grouped these terms into six clusters, with four of them being notably substantial : 
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					“survey”, “irrigation water”, “season”, “Ghana”, and “malaria”. The green and blue clusters on the right side are associated with public health and location, and they are surrounded by numerous connection links, indi-cating their strong relationships within the network.

					In the figure, the emergence of five clusters characterized by prominent terms such as “access”, “prevalence”, “site”, “malaria”, “Ghana”, “infec-tion”, and “insecticide” is observed. The topmost violet cluster per-tains to geographical locations, while the green cluster positioned in the lower-right corner illustrates the operational practices of the AU. A notable interaction occurs among these regions and the lower-left sector, encompassing two additional policy-related clusters. The yellow cluster connects these three regions, featuring pivotal terms like “site” and “insecticide”.

					In conclusion, Figures 5 visually represent term co-occurrence networks within abstracts from Web of Science, PubMed, and an UA dataset, respecti-vely. VOSviewer identifies eight clusters, with five significant ones, including terms like “irrigation water”, “season”, and “insecticide”. These clusters relate to public health, policies, and more. The PubMed dataset yields six clusters, notably “survey”, “irrigation water”, and “Ghana”, emphasizing the connections between public health and location. Figure 5 reveals five clusters, with terms like “access” and “malaria”, showcasing connections among geographical locations, UA practices, and policy themes, bridged by a yellow cluster featuring “site” and “insecticide”.
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					5. PubMed abstracts’ visualization term co-occurrence network.
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					Discussion

					In this review of the last two decades of publications on UA and health in Africa, studying the Scopus, PubMed, Web of Science, and Google Scholar databases, the analysis showed a growing interest in the research world and revealed the lack of research conducted under the auspices of urban planning for this topic. The following lines put the results found above into perspective in terms of specific objectives, recommendations, and limitations.

					Assessment of the General Evolution of the Interest in the UA–Urban Health Linkages in Recent Decades (2000–2020). The results of this part of the analysis legitimize the notion that more master’s and PhD theses, reports, books, and conference papers on this subject would be welcome. Indeed, even though research allowed itself to cast a wide net in even the grey literature, articles are preponderant over other types of publications on the subject, as is often the case (Gastel and Day 2022). 

					Furthermore, the beneficiaries of the study must be precisely defined (Stern and O’Shea 2019). Objectively, it would be primarily the urban pro-ducers and consumers of UA products in these African cities and experts in urban planning, agriculture, and health. One possible explanation could be that databases receive far more articles for publication than any other type. Another could be, for example, that articles take fewer research resources than books, while books follow an economic model that requires them to go through specific publishing houses. 

					Thus, this growing interest in urban agriculture and health reflects a broa-der context where global ecological objectives are driving research and investment in these areas. Considering the variation in the number of publications over the last twenty years, it was noticed that the subject is gaining interest, indicating that the research presented here fits well into this dynamic. The result emphasizes the objective of the urge for archi-tects and urban planners to join the movement. This fact could be justified by the increase in ecological objectives on the agenda of international institutions, causing a rise in funding for research projects related to UA and organic and environmental production (Adenle et al. 2019). 
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					Also, the importance of greenery in general in cities, given its myriad of benefits, as well as UA and its increasingly popular innovations, could contribute to the growth of interest in the subject (Azunre et al. 2019a). Conversely, the risks posed by the practice of this activity in African cities, which make it controversial, could have led researchers and politicians to warn all stakeholders against this activity and the institutions on which it may depend (Weidner et al. 2019b).

					Another reason could be that the issue of food security is becoming more and more prominent in the literature, even among SDG research. Many researchers may find themselves with more incentives to undertake research in this area.

					This growing prominence of food security in the literature, especially within SDG research, highlights the increasing incentives for researchers to focus on this area. Countries such as Equatorial Guinea, São Tomé and Principe, Namibia, Botswana, Mauritania, and Angola saw a significant increase in urban population between 2000 and 2020. However, the analysis indicated that these countries have not produced studies at all regarding UA and health in this period.

					Could this result be linked to the size of these countries, which do not have enough land for UA ? Or could it be because they do not practice UA at all ? Another possibility is that these countries may be applying modern urbanism extensively, thinking that UA is like bringing the village back to the city. However, the more diverse the countries studied are, the more credible the results will be due to the heterogeneity and robustness of the samples (Berndt 2020 ; Lakens 2022 ; Serdar et al. 2021).

					This imbalance in the origin of research laboratories can be explai-ned by the limited resources allocated to research in the Global South. However, the hypothesis remains that Africa could significantly benefit from publishing more studies on UA and health, as these would be more directly relevant, developed by those familiar with the local context. In terms of the results obtained, a mixed picture emerges regarding the number of publications from Africa. The case could be explained by the limited resources invested in research in the Global South. However, the hypothesis is that Africa would benefit from publishing much more 
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					in the areas of UA and health studies in Africa. On one level, the stu-dies would be even more relatable because they would have been deve-loped by people immersed in the realities of the context [28–30]. On another level, these publications could highlight innovations of which the Western world is not yet aware, confirming the concept of reverse innovation, which would consist of a South–North movement of “low-tech cutting-edge” methods, i.e., techniques that do not require a great deal of material resources but that solve real problems using technology (Chenal 2021 ; Kemajou et al. 2021).

					Taking the specific cases of Tanzania, a predominantly English-speaking country in East Africa, and Togo, a negligible French-speaking country in West Africa, Tanzania is much better off than Togo as a field of study in this research area. This could be explained by local communities already supporting substantial UA governance in Tanzania (Bergius et al. 2020). Also, there is a growing number of international and civil institutions promoting and implementing UA planning efforts in Tanzania [31–34], while this topic remains embryonic in Togo.

					This contrast between Tanzania and Togo highlights the significant role of local governance and institutional support in shaping the research landscape, with Tanzania benefiting from stronger foundations in UA efforts. The results achieved suggest that applying qualitative or mixed methods would contribute to the field of research under this theme. The superiority of the quantitative method may be due to the fact that agriculture is viewed through this lens from a more health-related pers-pective. This fact is evidenced by the fact that the two primary research disciplines are public health, earth, and environmental sciences [35]. This may have directed research towards the use of more quantitative methods. 

					However, of the two approaches used to improve under this theme, the mixed method can be particularly positive as, when translated into case studies [36], it can show a broader view of an issue at the case study level [37]. The intersection of the quantitative and qualitative study results allows for the harmonization and solidification of the results and, the-refore, of the recommendations that could be drawn from them [38].
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					This fact leads to the question of whether food security should be the primary objective for practicing urban agriculture in African countries. Considering all that the analysis of the topics has revealed, it would be fascinating to delve into the real aspects of food security, a limited goal that UA can help to achieve in African countries [39], to confirm or inva-lidate the objective since research related to food security may appear to be obvious [10].

					Suppose the planner’s point of view is to be considered. In that case, several theories are already confirmed about food security, with verifi-cation methods proving to be reasonably accessible to the planner, such as chronic disease primary and secondary data analysis using ethical methods [40]. Still, it is probably fair to say that the most recent policy analysis comes from agricultural circles rather than urban planning sec-tors (Menyuka et al. 2020).

					Another way is to determine whether other, more subtle health outcomes are irrelevant in African cities, as they are in Europe and the US (Ilieva et al. 2022). For example, is psychological well-being related to the socio-economic impacts of UA on urban health worthy of analysis ? If so, is it equally distributed between genders among African urban farmers (Diehl et al. 2020b ; Hawkins et al. 2011 ; Ruggeri et al. 2016) ?

					Assessment of the Specific Role of Urban Planners in the Knowledge Production on UA and Health in Africa by Quantifying the Number of Works in This Field as Compared to Other Fields : Urban Planning, One of the Poor Relations in the Literature on the Subject. Regarding this paper, the infor-mation gathered through the review analysis shows that there needs to be more research at the level of the urban planning field. 

					Is this lack of publication in the field of urban planning justified because there are fewer publications in general by architects, urban planners, or any other urban planning experts who conduct more “practice-based research”, as has been complained about (Luck 2019) ? Or is it because agriculture is generally considered a rural activity (Gray et al. 2020) ? Is it because research shows that it is a phenomenon that has always existed in African cities and is even expanding (Frayne et al. 2014 ; Prain 
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					and Lee-Smith 2010) and that it does not require that much attention ?

					Another thing that could support this matter is that architects and urban planners might be more interested in the operational side of their pro-fession for the immediate benefits that this can bring. In summary, one of the significant contributions of this article is not only its revelation of the growing importance of UA and its significant impact on public health, but also its emphasis on the need for architecture and urban planning disciplines on the African continent to take a greater and more concrete interest in this subject. This presents an additional empirical reason for integrating UA into their studies, planning documents, and development projects. The article also uncovers a new avenue for research in the field of urban science in Africa.

					On the one hand, it is generally understood that UA typically requires land for cultivation [17,49]. Hence, it is important for the subject of UA to be adequately discussed in architecture and urban planning studies [50]. On the other hand, health has always been a fundamental consideration in early urban planning [51]. Studies clearly indicate that UA involves health issues and is an integral part of urban life [52]. However, this study demonstrates that urban planning experts do not show sufficient interest in UA as a mediator of urban health [53].

					To address this weakness, several initiatives could be undertaken via ur-ban planning specialists [54]. These include zoning UA within the urban fabric and providing infrastructure and networks, such as drinking water and electricity for watering plants, tasks that fall under the purview of urban planners and architects [55]. Additionally, regulations could offer incentives for integrating UA as closely as possible with inhabitants, pro-moting the use of soilless, rooftop, and wall-mounted cultivation innova-tions to optimize surface area [56]. Furthermore, efforts to combat the use of toxic products can be undertaken with the support of institutions responsible for agriculture and health [57].

					Establishment of an Overview of the Positive and Negative Health Impacts of UA in African Cities. This study reveals that the topics that have been most constantly discussed for over a decade are waste management 
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					support, wastewater irrigation risks, pesticides/insecticides, and conta-mination dangers, with the most activity occurring between 2007 and 2020. The finding might explain what danger UA represents for human health and indicates that somewhat more attention should be given to topics under the global umbrella of UA and health [41] ? This fact could be a salutary response to the rising injunction to grow food in cities. Though precautions should be taken to avoid making UA a cause of urban health degradation [58].

					However, if research continues this negative note, would UA lead to fewer urban health problems ? The subject is especially relevant if the city is planned in conjunction with UA. Holistically, considering institutional, policy, and spatial planning aspects, there is a need to provide tools to raise awareness among urban farmers, provide subsidies for access to cleaner and safer plant health products, preserve UA land in the healthiest possible locations within the city, and provide clean water [59].

					This highlights the need for a more comprehensive understanding of how urban agriculture can both mitigate urban health problems and contribute positively to health outcomes, especially when integrated into urban plan-ning. Based on these data illustrating the study contexts of the subject, it appears that UA has both positive and negative impacts on human health in Africa, and in almost equal proportions [60]. The urban planning dis-cipline still has room to study the subject of UA and health in order to reveal the urban planning factors that mitigate the risks or enhance the benefits of UA in African cities.

					Either way, sufficient documentation of two types of impact in the lite-rature confirms that both elements are to be taken seriously. The result of the analysis is therefore indicative of a gap to be filled in terms of research on UA impacts.

					Recommendations. The recommendations from this discussion are to initiate more master’s theses and doctoral dissertations on the triptych of UA, health, and urban planning ; for practitioners to work more with the subject in creating and using their tools ; and to use mixed methods adap-ted to the socio-economic and cultural realities of Africa. Mixed methods 
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					may help researchers move towards a balance of methodological types in this kind of research.

					In addition, taking advantage of the growing ubiquity of information and communication technologies and alternative channels of publication on the African continent, as demonstrated by [61], would be beneficial for experts in urban planning in Africa to become more interested in studying the topic of UA and health and, in so doing, give equal importance to the positive and negative impacts of research on UA and health. The choice of increasingly contemporary formats and publication channels, such as instructional visual content and social networks, could be more and more adapted to reality [62]. With the increasing disruption of technologi-cal tools, such as smartphones and their applications, in Africa, African scientists can seize these means to increase their visibility in general and publish about UA and health [63]. This would also allow them to reach as many of their target populations as possible.

					Another recommendation is that many African countries would benefit from research on UA and health, meaning that the results must be as comprehensive as possible. Additionally, scientists from laboratories in African countries would be best placed to research the subject in Africa to obtain results that consider the realities of the people immersed.

					Integrating innovative practices such as vertical farming, hydroponics, and aeroponics to minimize the risks of contamination from the immediate environment and respond to the growing land scarcity are other possible solutions [63]. Also, future studies on this topic could add value by adop-ting the mixed method. This approach would also promote multidiscipli-narity, which is increasingly recommended in scientific research [64-66].

					Moreover, it appears from the analysis that UA has a mitigated impact on health. Therefore, researching whether the integration of UA into urban planning tools like master plans alleviates risks or enhances the benefits of UA concerning the food security and health indicators of the people could be important and bring something new to scientific research. It would also be legitimate not to focus on only one type of impact but to continue to study them in parallel in order to determine how negative impacts can be mitigated and positive impacts enhanced [63].

				

			

		

		
			
				
					57

				

			

			
				
					Chapter 1

				

			

			
				
					VOSviewer Results Discussion. In summary, these visualizations provide researchers with a powerful tool to better understand the thematic struc-ture and connections within each dataset. It helps identify critical areas of research interest, highlight potential interdisciplinary intersections, and guide further exploration and analysis of the data. The different clusters within each dataset can serve as a roadmap for researchers to delve deeper into specific topics of interest and uncover hidden insights within the data. The three results from the three databases have several common elements and themes.

					All three results cluster terms based on their co-occurrence patterns in the respective datasets. This clustering helps identify thematic groups and relationships between terms. In each visualization, some prominent the-mes or clusters stand out, indicating areas of significant research interest or common topics within the datasets. These themes include topics like “malaria”, “survey”, “insecticide”, “Ghana”, and “diseases”.

					The visualizations show that the research topics often intersect and have connections across different domains. For example, the relation-ship between “diseases” and “policies” is evident in the Web of Science data, and the interaction between access, prevalence, and policies is highlighted in Figure 5 of the Scopus database. The connections provide insights into the strength of relationships between terms and how they are bibliographically coupled.

					“Diseases” and geographical location are common themes in Web of Science and PubMed, suggesting that research in these datasets often revolves around issues related to health and geography.

					Overall, the commonalities in these results include the use of visuali-zations to reveal thematic structures, interconnections, and prominent areas of research interest in the respective datasets. These visualizations offer valuable insights, including elements of the results obtained in the Excel and QGIS analyses, such as Ghana as the most cited case study and UA’s positive and negative impacts on health.
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					Conclusions

					This paper empirically analyzes the publications of UA studies in Africa related to the health theme. It assesses the extent to which they link to urban planning. The novel contribution of this study is to expose the need for the African architectural and urban planning discipline to take a more significant and a more concrete interest in the topic and incorporate it into studies, planning documents, and development projects. The paper discloses another avenue of research in African urban science : UA, health, and urban planning. 

					The primary message is that planners and architects should perform more research and experimentation in laboratories and firms. Practically, this would mean, for instance, studying how the study integrated UA into master plans, houses, building plans, and construction to contribute to more positive and less harmful UA health outcomes. Some international policy implications of the study’s findings include a few points.

					The need to raise awareness of UA issues in Africa. The results under-line the growing importance of UA for public health in Africa. This may encourage international bodies such as the World Health Organization (WHO) and the FAO, as well as foreign governments, to consider the spe-cific needs and challenges of UA in Africa in their development policies and programs ;.

					The promotion of sustainable UA. The study’s findings highlight the neces-sity of integrating UA into urban policies and planning. This may encou-rage African countries to develop strategies and regulations to support sustainable UA that contributes to food security, public health, and the reduction in greenhouse gas emissions ;

					International collaboration must begin, as the results of the study sug-gest that UA is an area of growing interest. International collaborations in research, best-practice sharing, and technical assistance could help African countries take advantage of UA in ways that benefit health and the environment.

					There would also be a need to support training and education. For UA to be effectively integrated into policy and practice, it is essential to train urban 
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					planners, architects, and public health professionals. International orga-nizations could support training and education in these fields in Africa.

					New urban health policies must be developed. The results of the study highlight the essential role of UA in the public health of African cities. This could encourage international organizations to promote the deve-lopment of urban health policies that integrate UA as a key element of health promotion. In summary, the international policy implications of this study’s findings relate to the recognition of the importance of UA in Africa for public health and the environment, as well as the promotion of policies and practices to support sustainable UA that benefits the citizens of African cities.

					Possible avenues for future studies include replicating the study with other types of literature reviews, other databases, larger time scopes, and even longitudinal studies. Additional studies could consider the other continents as well. Future research could perform in-depth analysis on the effects of UA on the prevalence of non-communicable diseases, on the food security of urban populations, and on reducing the risk of diseases linked to air and water quality. It would be interesting to conduct sys-tematic evaluations of UA-related policies and interventions in Africa to determine their effectiveness in terms of public health, food security, and the environment. 

					This element could help identify best practices and lessons to be learned. Further research could be undertaken to understand how architects and planners can play a more active role in promoting UA and urban health in Africa. This could include surveys of planners’ knowledge, skills, and attitudes towards UA. Comparative studies between African cities and other regions of the world could be carried out to assess similarities and differences in the impact of UA on urban health. This would enable trans-ferable lessons to be learned.

					The implementation of these recommendations from this study will help to provide a more legitimate framework for UA in the African urban land-scape in order to reduce the health risks it poses, while increasing the likelihood that the positive impacts of UA on urban health will be optimal for the well-being of all city dwellers and, if possible, the entire territory. 
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					Hence, urban experts can contribute through UA planning to keeping the African city and the world city, in general, as healthy as possible. In doing so, they will have helped cities to breathe, to eat, to be better, and, quite simply, to live.
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					Chapter 2 Abstract : Urban agriculture (UA) is an ancient practice inAfrica that meets social- and health-related needs. However, it is unclear whether architects and urban planners have incorporated the topic into their research and practices. This study aimed to assess the scientific contributions of these fields to UA and their relevance compared to other disciplines. The research objectives were to evaluate the trends in the subject, architects’ and planners’ involvement, and the effects of UA on health in Africa. As a method, a review was conducted using Scopus, PubMed, Web of Science, and Google Scholar. The research query was “urban agriculture” OR “urban farming”) AND Africa AND (“health” OR “global health” OR “urban health”, and the time frame considered was January 2000 to December 2020. Zotero, Mozilla Firefox, Google Chrome, Excel, and VOSviewer were used to collect and analyze metadata. After excluding duplicates, a total of n = 390 articles were involved. The results displayed the mixed health effects of UA, a growing interest in the topic with prominence on food security, and evidence from public health, not architecture and plan-ning. The study recommends more theoretical research on UA by architects, which should be translated into policies and implementation.

					Keywords : land use policy ; literature review ; urban agriculture ; urban health ; urban planning

				

			

		

		
			
				
					Introduction

					As stated before, most of Africa’s economy is based on agriculture, espe-cially in rural areas, but urban agriculture (UA) is also a long-standing practice on the continent. The land issue in Togo is so vital that it is even considered the potential cause of the country’s ‘next civil war.’ Indeed, a World Bank diagnostic study on land tenure in Togo shows that over 80 % of disputes brought before the courts concern land issues such as double sales, unauthorized use of land, or expropriation for public use without fair compensation (Kakaye 2021). This situation also stems from Togo’s land tenure system’s complexity, which combines customary and modern prin-ciples (Shava and Togo 2019). Traditionally, the right to land was granted by gift from father to son. However, this system evolved with colonization, introducing the commercialization of land and the application of a modern land registry. This hybridization of land tenure models has led to complex land management by the state, highlighting the country’s challenges in land regulation and conflict resolution.

					The city of Greater Lomé, the capital of Togo and a macrocephalic metro-polis is subject to the influence of UA, a phenomenon that shapes its urban landscape in a particular way (Graner et al. 2024; Mougeot 2024). In Greater Lomé, coastal areas, the city center, and urban periphe-ries are precisely occupied by agricultural plots, ranging from small holdings of a few hundred square meters to vast expanses of hectares (Mougeot 2024). Urban farmers exploit a variety of cultivation practices and techniques adapted to constraints and opportunities. Fields range from vegetable and fruit crops to food and cereal crops and livestock.

				

			

			
				
					“Parks are dead spaces, urban gardens are alive”EXPERTS’ DIALECTIC ON URBAN AGRICULTURE AND HEALTH FROM GREATER LOMÉ1
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					The role of expert planners

					To remedy these complexities and support the assimilation of the modern system, in Togo, as in other parts of the African continent, various specia-lized professionals are involved in managing and handling land issues (Goerg 2006). These include surveyors, urban planners, architects, geographers, economists, and other experts in the field. These players play a crucial role in spatial planning and management, contributing their expertise to land policy analysis, mapping, design, and implementation. By working closely together, these professionals help to ensure the efficient and sustainable management of land resources and, therefore, usually also of UA land.

					Despite its growing importance, UA is unfolding in the Greater Lomé envi-ronment, which lacks an appropriate technical, legal, financial, or insti-tutional framework (Berrisford 2011). Moreover, the lack of institutional recognition of UA often leads to land conflicts and inappropriate public policies that compromise the viability of agricultural initiatives in urban areas (Simatele and Binns 2008).

					The subject’s importance lies in understanding the challenges and oppor-tunities of this practice, which is essential to optimizing its benefits and mitigating its risks. Therefore, the research question is: What is the rela-tionship between experts’ perception of UA and the reality experienced by farmers, and how do the theoretical framework, health associations, and socio-cultural and professional profile of experts influence this dynamic ? 

					The overall aim is to better understand the relationship between the UA and health dialectic in Greater Lomé and the realities of practice.

					Methods. It has been shown that studies on UA and health in Africa have rarely used mixed methods. This study, therefore, proposes to apply mixed methods to both data collection and analysis to strengthen the results. This part of the paper presents the types of data collected and the tools used in greater detail.

					The study area. This study is based in Greater Lomé, a district of 425,6 km2, which is Togo’s capital and most populous metropolis (Figure 1). This major city is located in the country’s southwestern region, bordering 
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					Ghana, and stretching along the coastline of the Gulf of Guinea. Greater Lomé is composed of 13 municipalities. In 2020, its population was esti-mated at 2 362 366, representing 24 % of the national population, compa-red with 1 571 508 in 2010, according to the 2010 Recensement Général de la Population et de l’Habitat (Agbonon 2020). Recognized as the adminis-trative, economic, and commercial heart of Togo, Greater Lomé also plays a crucial role as a key seaport in West Africa. The city is distinguished by its vibrant market, offering a captivating mix of colonial and contempo-rary architecture, complemented by wide palm-shaded avenues and easily accessible beaches. Despite urban development and economic expansion 
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					1. Location of study area.
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					challenges, Greater Lomé stands out for its dynamism and hospitality, embodying Togo’s diversity, and cultural richness.

					The data collection phase. Semi-directive interviews were therefore conducted with eleven junior and senior experts, men and women, to paint their picture of this UA phenomenon in Greater Lomé (Imbert 2010). The interview was conducted in French to capture the depth of the res-ponses, French being the official language in Togo. 

					Secondly, questionnaires were also administered to farmers in March 2022 to a sample of 203 urban farmers in Greater Lomé chosen by convenience.

					Apart from that, three planning documents were analyzed for Greater Lomé, which were collected during our research.

					The analysis phase. This stage of the study involves analyzing the collec-ted data, enabling the detection of trends, patterns, and significant cor-relations within the corpora. As analysis methods, the audios collected in the Zoom reception files were listened to again and transcribed manually and anonymized. The answers to the questionnaires were categorized in order to compare them with the experts’ responses. The interview coding table was created using Microsoft Word 16. Microsoft Excel 16 was used to extract basic statistics on specific identified trends. The three urban planning documents collected for Greater Lomé were analyzed with Python to deduce the word counts related to agriculture and health.

					Results

					This research, conducted on the perceptions and realities of UA among urban planning experts in Greater Lomé, resulted in findings organized into six distinct categories. Firstly, a comparison between the problems perceived by experts and those encountered by urban farmers; secondly, the analysis highlights the mixed impacts of UA on health perceived by experts. The third category explores the theoretical framework of UA, and the fourth category interrogates the influence of the experts’ socio-demographic professional and occupational profiles on their understanding and conceptualization of 
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					UA. The fifth section looks at the content analysis of the Schéma Directeur d’Aménagement Urbain (SDAU) and volumes I and II of the Stratégie de Développement Urbain du Grand Lomé (CDS) for Greater Lomé, offering a critical overview of the place of UA in urban planning. Finally, the study highlights quotes from experts that resonate with insight or unexpected-ness, testifying to the complexity and richness of expert perspectives on UA.

					What experts think farmers are facing and what farmers are facing. Analysis of farmers’ various problems reveals several significant problems. Experts highlight several key challenges faced by urban farmers, including land issues such as speculation, which leads to land loss, limited space, and profitability difficulties. Production problems are also prevalent, with a lack of access to drinking water, insufficient knowledge of good farming practices, and challenges in storing and transporting goods. Environmental challenges, such as the impact of climate change, further complicate farming efforts. Additionally, the lack of government support is seen as a major obstacle to farmers’ success. Finally, economic and financial concerns, such as the high cost of fertilizers and the need for financing, are also significant barriers.

					In addition, and less frequently mentioned, there were commercial pro-blems such as an insufficient customer base, competition, and difficulties selling goods. Human challenges included psychological aspects, chronic illness, and a lack of availability of time and materials. External problems include theft of poorly protected equipment and urbanization.

					This analysis highlights the diversity and complexity of the challenges facing farmers from the point of view of eleven junior and senior urban planner experts from Greater Lomé.

					The most frequently cited problem by the experts is the time it takes (over 60 %), followed by declining sales volume and climate disruption (Nelson et al. 2014). Other common problems include the energy-intensive or com-plex nature of farming, difficulties in obtaining inputs, high cost, lack of space, soil pollution, lack of guides and information, and adverse effects on farmers’ health. Less frequently cited were the obstacles posed by urban regulations. The reason ‘it is ugly and dirty’ is never mentioned.
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					The following heat maps show the responses of urban farmers in Greater Lomé.

					Analysis of the maps in Figure 2 shows that the answers are linked to particular areas. Thus, “It takes a lot of time”, “The climate is bad”, and “The difficulty of obtaining inputs” are more located in the center and 
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					2. Mapping the farmers' answers to the question according to their perception of their problems in practicing UA.
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					north periphery of the city. “There’s not much space or land”, which is located more in the city’s center and slightly on the coast, exclusively hosts the response “City regulations prevent it”. “It’s too much energy, it’s too difficult”, “The land is polluted”, and “It’s expensive” are relati-vely distributed across all the zones studied.
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					The most frequently mentioned illness is “muscular, bone or ligament pro-blems due to position in the field”, with 170 responses. “Malaria” is also frequently mentioned, followed by “poor health in general” due to the sun. Eye pain caused by chemicals and “stomachache or diarrhea after consu-ming products from the field” is also mentioned, although less frequently.
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					3. Mapping farmers' response to the sicknesses they perceive having because of UA.
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					Conglomerated maps in Figures 3 and 4 illustrate that Urban farmers in the north and center of the city often cite “Muscle, bone or ligament pro-blems due to fieldwork” and poor health in general. “Eyeaches caused by chemicals” and “stomach aches or diarrhea after eating produce from the field” are often cited in the peripheral north. Farmers in the city center cite malaria much more frequently. Overall, the coast is less concerned by urban farmers who, in their opinion, experience illnesses caused by the practice of UA.

					The results present a breakdown of those targeted by the health impacts of UA, distinguishing between consumers and producers. According to the experts, consumers have more impact than UA producers among the two main target groups.

					When asked to name the advantages and disadvantages of practicing UA, 100 % believe that the impacts are positive. Ten of the experts suggested that UA also presents dangers, with the eleventh not knowing the answer regarding negative impacts. However, it is notable that almost all the experts believe that UA has both positive and negative sides.

					Figure 5 shows that experts are almost unanimous that UA brings high and equal value, environmental balance to the ecosystem, job creation and well-being to producers and their consumer customers, and better food security in quantity and safety. They also argue that UA promotes 
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					4. Mixed impacts and typology of health issues raised.
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					lower production costs regarding food transport, storage, packaging, and other logistical parameters than what is produced and shipped from rural areas.

					The eleven experts cited consumer health risks as the main threat (Figure 6). Three experts mentioned urban disruption, land conflicts, 
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					5. UA advantages.

				

			

			
				
					6. UA disadvantages.
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									Expert

								

								
									Answer as definition to UA

								

								
									Expert 1

								

								
									Urban agriculture, simply put, is agriculture practiced in urban environments, particularly in interstitial spaces.

								

								
									Expert 2

								

								
									That is the classic definition. What I know is that urban and peri-urban agriculture is the production of foodstuffs, that is, fruit, vegetables, and other foods, all within the perimeter of a city. That is to say, on the courtyards of houses, rooftops, vegetable gardens, orchards, spaces left vacant, and public spaces.

								

							

						

						
							
								
									Expert 3

								

								
									It comes from urban vegetable gardens, where urban agriculture is just agriculture done in these settings or an urban environment. It’s agriculture on a relatively small scale that’s produced in an urban setting for the occasional needs of those who farm.

								

								
									Expert 4

								

								
									Local agriculture. As you might say, local commerce, so local agriculture, which can be either agriculture that you can practice on a small scale in your own home or on your own site, or on a nearby urban space, which could be market gardening areas, spaces along waterways, etc.

								

								
									Expert 5

								

								
									It is a fact that people grow crops, plant plants, or raise livestock in cities or perhaps on the outskirts of cities.

								

								
									Expert 6

								

								
									These are areas dedicated to market gardening activities. These are non-aedificandi zones that are unsuitable for housing, espe-cially flood-prone zones, which are dedicated to these activities. Commonly, we talk about gardening, but in technical language, it is market gardening.

								

								
									Expert 7

								

								
									I think that is the most basic definition. It is agriculture that’s carried out, in other words, the production of food crops, fruit crops, or ornamental crops. These are the types of plants produced in urban environments. Moreover, when we talk about an urban environment, it is an environment where people are agglomerated, and the space reserved for agriculture is limited.

								

								
									Expert 8

								

								
									Anything that contributes to covering urban space with elements we call agricultural.

								

								
									Expert 9

								

								
									It is what you can do as agriculture in the urban space of a city. Moreover, I do mean in the urban space of a city. This space, be it in the areas we call flood plains, be it in interstitial spaces, be it even on the road (because people sometimes occupy part of it in addition to the road), be it within the various plots, can all be considered urban agriculture.

								

								
									Expert 10

								

								
									I find it a bit complex in that it normally has a very important role to play in planning.

								

							

						

						
							
								
									Expert 11

								

								
									Agriculture practiced in cities, whether it’s subsistence farming or something on a large scale.
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					and insecurity, followed by insecurity caused by thieves and animals. Lastly, health risks for producers and environmental pollution were mentioned.

					The results show a breakdown of dwellers targeted by health impacts accor-ding to health type, distinguishing between physical and mental health.

					Analysis of this graph reveals positive and negative impacts on physical health, with eleven experts in each category. On the other hand, as far as mental health is concerned, the impacts are mainly positive, with seven experts, while no one is mentioned in the harmful impact category.

					Theoretical framing and imponderables (definition) of UA. This part of the study aims to share the experts’ more qualitative responses and highlight the salient, sensitive, subtle points that represent the “unthought”. This phase, therefore, compiles the answers and makes an infographic of the different definitions given by the experts, a representation of what they know about the inclusion or non-inclusion of UA in the planning docu-ments they cited, the existence or non-existence of a legal framework for UA in Greater Lomé, the situation of land security vis-à-vis UA, and the usefulness for health of integrating UA into planning documents, given all the discussion held, to end with their recommendations.

					Table 1 shows four main themes after compiling the definitions given by the eleven technicians to UA. These are the typology of definitions and their scope, the locations and types of UA practice, the types of 

				

			

			
				
					table 1. Urban agriculture’s definition according to experts.
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							Expert 2

						

						
							That is the classic definition. What I know is that urban and peri-urban agriculture is the production of foodstuffs, that is, fruit, vegetables, and other foods, all within the perimeter of a city. That is to say, on the courtyards of houses, rooftops, vegetable gardens, orchards, spaces left vacant, and public spaces.
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									It comes from urban vegetable gardens, where urban agriculture is just agriculture done in these settings or an urban environment. It’s agriculture on a relatively small scale that’s produced in an urban setting for the occasional needs of those who farm.

								

								
									Expert 4

								

								
									Local agriculture. As you might say, local commerce, so local agriculture, which can be either agriculture that you can practice on a small scale in your own home or on your own site, or on a nearby urban space, which could be market gardening areas, spaces along waterways, etc.

								

								
									Expert 5

								

								
									It is a fact that people grow crops, plant plants, or raise livestock in cities or perhaps on the outskirts of cities.
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									These are areas dedicated to market gardening activities. These are non-aedificandi zones that are unsuitable for housing, espe-cially flood-prone zones, which are dedicated to these activities. Commonly, we talk about gardening, but in technical language, it is market gardening.
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									I think that is the most basic definition. It is agriculture that’s carried out, in other words, the production of food crops, fruit crops, or ornamental crops. These are the types of plants produced in urban environments. Moreover, when we talk about an urban environment, it is an environment where people are agglomerated, and the space reserved for agriculture is limited.
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									Anything that contributes to covering urban space with elements we call agricultural.
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									It is what you can do as agriculture in the urban space of a city. Moreover, I do mean in the urban space of a city. This space, be it in the areas we call flood plains, be it in interstitial spaces, be it even on the road (because people sometimes occupy part of it in addition to the road), be it within the various plots, can all be considered urban agriculture.
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									I find it a bit complex in that it normally has a very important role to play in planning.
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									1 / Definition and scope

								

								
									Classic definition

								

								
									Production of foodstuffs (fruit, vegetables, other foods) wit-hin a city’s perimeter, including courtyards, rooftops, vege-table gardens, orchards, vacant spaces, and public areas.

								

								
									Local agriculture

								

								
									Practised on a small scale in homes or sites, including mar-ket gardening areas and riverbanks.

								

								
									2 / Locations and Practices

								

								
									Interstitial spaces and flood zones

								

								
									Non-aedificandi zones, often subject to flooding, are used for market gardening activities.

								

								
									Urban vegetable gardens

								

								
									Small-scale agriculture for specific needs in urban settings.

								

								
									3 / Production types

								

								
									Crop and Livestock

								

								
									Includes growing crops and raising livestock in cities or on the outskirts of cities.

								

								
									Food, fruit, and ornamental production

								

								
									Types of plants grown in urban environments.

								

							

						

						
							
								
									4 / Role and complexity

								

								
									Urban contribution

								

								
									Covering urban space with agricultural elements, including unconventional areas such as roads.

								

								
									Importance in planning

								

								
									Plays a vital role in urban planning, reflecting its complexity and added value for cities.
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					production, and the role and complexity of the practice.

					In short, through their definition of UA, the experts convey to everyone the importance of UA as a vital component of urban ecosystems, reflecting its diversity, capacity to adapt, and essential role in urban food security (Table 2).

					Unthought in this context is difficult to grasp in the experts’ assertions, 
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							Classic definition

						

						
							Production of foodstuffs (fruit, vegetables, other foods) within a city’s perimeter, including courtyards, rooftops, vegetable gardens, orchards, vacant spaces, and public areas.

						

						
							Local agriculture

						

						
							Practised on a small scale in homes or sites, including mar-ket gardening areas and riverbanks.
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					table 2. Theme’s table.
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									Expert 9

								

								
									It is what you can do as agriculture in the urban space of a city. Moreover, I do mean in the urban space of a city. This space, be it in the areas we call flood plains, be it in interstitial spaces, be it even on the road (because people sometimes occupy part of it in addition to the road), be it within the various plots, can all be considered urban agriculture.

								

								
									Expert 10

								

								
									I find it a bit complex in that it normally has a very important role to play in planning.

								

							

						

						
							
								
									Expert 11

								

								
									Agriculture practiced in cities, whether it’s subsistence farming or something on a large scale.

								

							

						

					

				

			

			
				
					[image: ]
				

				
					
						
							[image: ]
						

					

					
						
							
								
									1 / Definition and scope

								

								
									Classic definition

								

								
									Production of foodstuffs (fruit, vegetables, other foods) wit-hin a city’s perimeter, including courtyards, rooftops, vege-table gardens, orchards, vacant spaces, and public areas.
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									Types of plants grown in urban environments.
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									Urban contribution
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					which they have subtly expressed (Dewsbury 2011; Schmukalla 2021). Based on these detected unthinks, it was proposed that experts’ profiles be drawn up, categorizing them according to their perspectives and areas of interest. The following profiles emerged from the analysis: “Urban Planning Expert”, “Urban Ecologist”, “Urban Market Gardener”, “UA Innovator”, “Community Activist”, “Traditional Practitioner”,and “UA Generalist Expert”.

					The “Traditionalist Ecologist in UA” emphasizes UA’s sustainability and environmental benefits. They also emphasize interstitial spaces and sus-tainable food production within cities. Above all, they talk about specific market gardening practices and using flood-prone areas for UA. They see themselves as specialists in urban market gardening techniques, often on non-buildable land. They attach UA to using traditional spaces and conventional methods in an urban context. At the same time, it promotes the use of family plots and traditional agricultural practices adapted to urbanization. Only one has these characteristics. Three experts have these characteristics.

					The “Innovative UA Activist” automatically links UA to adopting innovative techniques such as aquaponics and rooftop agriculture. They promote the research and application of innovative methods to maximize the use of limited urban space. It also focuses on the importance of UA for food security and community cohesion. As a perspective, it emphasizes the role of UA in community engagement and urban poverty reduction. Four of them agree.

					“The Generalist UA Planner” provides fairly broad and fundamental defi-nitions of UA, touching on different aspects without focusing on a specific 
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									Production of foodstuffs (fruit, vegetables, other foods) wit-hin a city’s perimeter, including courtyards, rooftops, vege-table gardens, orchards, vacant spaces, and public areas.

								

								
									Local agriculture

								

								
									Practised on a small scale in homes or sites, including mar-ket gardening areas and riverbanks.
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									Non-aedificandi zones, often subject to flooding, are used for market gardening activities.

								

								
									Urban vegetable gardens

								

								
									Small-scale agriculture for specific needs in urban settings.
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									Crop and Livestock

								

								
									Includes growing crops and raising livestock in cities or on the outskirts of cities.

								

								
									Food, fruit, and ornamental production

								

								
									Types of plants grown in urban environments.
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									Covering urban space with agricultural elements, including unconventional areas such as roads.
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									Plays a vital role in urban planning, reflecting its complexity and added value for cities.
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									Themes

								

								
									Thoughts

								

								
									Unthought

								

								
									Gender of farmers used by experts during interview

								

								
									The experts mainly and exclusively used men farmer pronouns in their interviews, with no women pronouns mentioned.

								

								
									One might conclude from their asser-tions that urban farmers are all men.

								

							

						

						
							
								
									Temporality

								

								
									Most participants did not express their thoughts on this element, while those who responded indicated that spaces can be temporary, permanent, or both.

								

								
									According to their unthinking, UA is timeless in Greater Lomé.

								

								
									Nature of spaces

								

								
									On this point, this message from one of the experts particularly caught the research’s attention and inspired the question: ‘In reality, for me, in the theme where we make urban parks, where we make urban gardens to make urban gardens, it has no life. […] The advantage of having urban agriculture or a vegetable garden on the city scale is to attribute life to the thing.’

								

								
									Therefore, this part of the study assesses the unthought-of but expressed by experts as to whether spaces hosting UA are considered living/spontaneous or dead/useless.

									Through the exchanges, it was disco-vered that all the experts conside-red the spaces living, spontaneous spaces, with none of the participants considering them dead or useless.

								

								
									Scope

								

								
									Regarding the extent of urban fields, all participants indicated that spaces can be broad and interstitial.

								

								
									According to their unthinking, UA can have any surface size in Greater Lomé.

								

								
									Open space or built and to be built ?

								

								
									All participants pointed out that the spaces are open and capable of being built on.

								

								
									According to their unthinking, the UA in Greater Lomé, the spaces hosting the UA have no clear land status.

								

								
									The health benefits of integrating UA into planning documents

								

								
									The answers to this question were unequivocal. All the experts agreed that UA should be systematically integrated into urban planning docu-ments. Here is an illustration based on the first sentences of the eleven experts’ answers.
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					specialty. They seem to have a general understanding of UA. They also focus on the importance of UA in the planning and development urban spaces. They see UA as a critical element in urban planning, emphasizing its complexity and role in urban space. One expert seems to have this profile. There are four experts.

					The “Generalist UA Expert” profile is the most prevalent, followed by the “Community Activist” and the “UA Innovator”.

					Seven of the eleven experts state that UA has been considered in the planning documents mentioned, while three participants declare that it has not. One participant does not know whether it has been considered or not.

					These results illustrate the legality and legitimacy of the legal framework governing UA, according to the eleven experts. The responses indicate, on the one hand, a significant number of experts declaring that they do not know whether UA is legally practiced or not in Greater Lomé, and on the other hand, a large majority find the practice of this activity legitimate.

					In their responses, all the experts pointed out that UA is also used to preserve undeveloped land for future real estate development. In other words, the practice is used to secure land tenure.

					The following Table 3 delves into the findings from interviews with experts regarding UA in Greater Lomé, examining several key themes: the gender perception of farmers, temporality, the nature of urban agricultural spaces, their scope, their potential for development, and the health benefits of integrating UA into urban planning.

					The visual representation (Figure 7, next page) of the responses from the eleven experts shows that they are all highly motivated and enthusiastic 
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							Thoughts

						

						
							Unthought

						

						
							Gender of farmers used by experts during interview

						

						
							The experts mainly and exclusively used men farmer pronouns in their interviews, with no women pronouns mentioned.

						

						
							One might conclude from their asser-tions that urban farmers are all men.

						

					

				

			

			
				
					table 3. The thought vs. unthought dialectic.

				

			

			
				
					[image: ]
				

				
					
						
							[image: ]
						

					

					
						
							
								
									1 / Definition and scope

								

								
									Classic definition

								

								
									Production of foodstuffs (fruit, vegetables, other foods) wit-hin a city’s perimeter, including courtyards, rooftops, vege-table gardens, orchards, vacant spaces, and public areas.

								

								
									Local agriculture

								

								
									Practised on a small scale in homes or sites, including mar-ket gardening areas and riverbanks.

								

								
									2 / Locations and Practices

								

								
									Interstitial spaces and flood zones

								

								
									Non-aedificandi zones, often subject to flooding, are used for market gardening activities.

								

								
									Urban vegetable gardens

								

								
									Small-scale agriculture for specific needs in urban settings.

								

								
									3 / Production types

								

								
									Crop and Livestock

								

								
									Includes growing crops and raising livestock in cities or on the outskirts of cities.

								

								
									Food, fruit, and ornamental production

								

								
									Types of plants grown in urban environments.

								

							

						

						
							
								
									4 / Role and complexity

								

								
									Urban contribution

								

								
									Covering urban space with agricultural elements, including unconventional areas such as roads.

								

								
									Importance in planning

								

								
									Plays a vital role in urban planning, reflecting its complexity and added value for cities.
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									Thoughts

								

								
									Unthought

								

								
									Gender of farmers used by experts during interview

								

								
									The experts mainly and exclusively used men farmer pronouns in their interviews, with no women pronouns mentioned.

								

								
									One might conclude from their asser-tions that urban farmers are all men.

								

							

						

						
							
								
									Temporality

								

								
									Most participants did not express their thoughts on this element, while those who responded indicated that spaces can be temporary, permanent, or both.

								

								
									According to their unthinking, UA is timeless in Greater Lomé.

								

								
									Nature of spaces

								

								
									On this point, this message from one of the experts particularly caught the research’s attention and inspired the question: ‘In reality, for me, in the theme where we make urban parks, where we make urban gardens to make urban gardens, it has no life. […] The advantage of having urban agriculture or a vegetable garden on the city scale is to attribute life to the thing.’

								

								
									Therefore, this part of the study assesses the unthought-of but expressed by experts as to whether spaces hosting UA are considered living/spontaneous or dead/useless.

									Through the exchanges, it was disco-vered that all the experts conside-red the spaces living, spontaneous spaces, with none of the participants considering them dead or useless.

								

								
									Scope

								

								
									Regarding the extent of urban fields, all participants indicated that spaces can be broad and interstitial.

								

								
									According to their unthinking, UA can have any surface size in Greater Lomé.

								

								
									Open space or built and to be built ?

								

								
									All participants pointed out that the spaces are open and capable of being built on.

								

								
									According to their unthinking, the UA in Greater Lomé, the spaces hosting the UA have no clear land status.

								

								
									The health benefits of integrating UA into planning documents

								

								
									The answers to this question were unequivocal. All the experts agreed that UA should be systematically integrated into urban planning docu-ments. Here is an illustration based on the first sentences of the eleven experts’ answers.

								

								
									The result is that UA is essential to the urban health of Greater Lomé.
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					about supporting the systematic integration of UA into planning documents, development, and standards for a positive outcome on urban health. It suggests a consensus among the stakeholders on the value of UA and a call for action regarding its formal inclusion in planning and development initiatives.
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											Recommendation

										

										
											Integration into planning documents

										

										
											Creation of a UA chain to oversee production and distribution, emphasizing the importance of this activity for human health and economic growth.

											Integration of UA spaces into planning tools, clearly defining areas for agriculture to optimize results.

										

										
											Defining standards and incorporating them into the town planning code

										

										
											Definition of specific standards for integrating urban agricul-tural areas per inhabitant or hectare in urban planning.

											The proposal is to include a ratio of agricultural zones in plan-ning documents to ensure adequate coverage within urban areas.

										

									

								

								
									
										
											Enhancing and protecting green areas

										

										
											Transformation of green zones and urban parks into agri-cultural zones to guarantee their maintenance and protection, recognizing these spaces’ economic and ecological interests.

											Increase the number of green zones, with a percentage dedi-cated to agricultural areas, to slow urban sprawl and encourage more ecological and organic farming.

										

										
											Raising awareness and urban design rules

										

										
											Raising people’s awareness of the benefits of UA and integra-ting the guidelines into city design rules such as building permits.

											Encouraging urban organic farming to improve public health and reduce the use of chemical inputs.

										

										
											Innovative use of unconventio-nal urban agricultural spaces

										

										
											Exploiting green roofs and facades for UA, using modern construction techniques to insulate buildings and create culti-vable spaces.

										

										
											Community collaboration and participation

										

										
											Gathering people’s opinions in the territorial diagnosis to integrate their wishes in planning urban spaces, including alloca-ting spaces for agriculture.

										

										
											Reflection on sustainable development

										

										
											Reflect on adapting cities to the landscape rather than the other way around to promote development that respects and integrates UA as a fundamental element of the urban fabric.
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					Following whether or not it would benefit health to integrate UA into planning documents, the experts made concrete recommendations. Here, then, are their various proposals for the health benefits of integrating UA into urban planning documents presented in Table 4:
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							Definition of specific standards for integrating urban agricul-tural areas per inhabitant or hectare in urban planning.

							The proposal is to include a ratio of agricultural zones in plan-ning documents to ensure adequate coverage within urban areas.

						

					

				

			

			
				
					table 4. Recommendations of the experts.

				

			

			
				
					7. Experts’ answers to the question of the usefulness of UA’s integration in planning

					documents.
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					These proposals reflect a holistic and integrated approach gathered from the eleven study experts to value UA in urban planning, emphasizing health benefits. 

					One of the recommendations that caught the researchers’ attention was the integration of UA spaces into planning tools, clearly defining zones for agriculture to optimize results. This point is essential for the experts, as it underlines the need for a proactive approach to integrating UA into the Greater Lomé environment. A second is the transformation of green zones and urban parks into agricultural zones to guarantee their maintenance and protection in recognition of these spaces’ economic and ecological interests. 
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					Content analysis of the SDAU and CDS Volume I and II for Greater Lomé. A list of UA-related terms was made and the number of times they appear in the SDAU was visualized. The word “agricultural” appears most often, with 48 mentions, followed by “agriculture” with 25 and “water” with 14. Specific terms such as “UA /peri-urban agriculture” are mentioned ten times.

					In the list of target words related to UA and the number of occurrences in CDS I, the term ‘agriculture’ appears most frequently in this list, with 31 occurrences. Other words associated with agriculture, such as ‘Agricole’ and “maraîchage/maraîcher”, are also frequently mentioned, indicating a significant concentration on agricultural themes in the document analyzed.

					In the CDS II search, the following is a summary of the occurrences of tar-geted words related to agriculture from Figure 8: “Agricultural” is the most frequently mentioned term, appearing 35 times, followed by “Water” with 26 mentions, emphasizing its crucial role in agriculture. “Agriculture” itself is referenced 19 times, indicating its central importance. Other agriculture-related terms, such as “culture,” “couverture”, “maraîcher”, and “paysan”, are also frequently cited. Additionally, “alimentaire/agroalimentaire“ appears eleven times.

					The graph (Figure 8) shows the frequency with which the term “Health” is mentioned in various urban planning documents: the Schéma Directeur 
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					8. Number of times the word “Health” is cited in planning documents.
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					d’Aménagement Urbain (SDAU), the Contrat de Développement Social I (CDS I), and the Contrat de Développement Social II (CDS II). The term “Health” appears in isolation 16 times in the SDAU, 51 times in the CDS I, and 87 times in the CDS II. However, in none of these documents is the word “Health” mentioned directly with UA, suggesting that although a frequent topic in urban planning, health is not explicitly associated with UA in these plans.

					Captivating phrases. A few surprising sentences and bits of sentences have been included in the study as quotations.

					The phrases in Table 5 capture the essence of some of the experts’ capti-vating perspectives and concerns regarding UA in a specific context, based on the summary of key insights from interviews. Each phrase touches on different aspects of UA, reflecting challenges, perceptions, and potential solutions.

				

			

			
				
					
						
							Problems facing urban farmers

						

						
							This type of agriculture has no land on which to express itself. 

						

						
							The general impact of UA

						

						
							I think it is like a coin. It can only have both.

						

						
							Legal ?

						

						
							When you look at the building permits we have for our yards, is farming allowed ? 

						

						
							Legitimate ?

						

						
							It’s in the Togolese genes.

						

						
							Nature of spaces

						

						
							Urban gardens, for the sake of urban gardens, have no life of their own.

						

						
							Is integrating UA into planning documents healthy or not ?

						

						
							If it is possible, above the buildings. Today’s technology and construction techniques make it possible to have green roofs.

						

						
							Has UA been considered in the planning documents you mentioned ?

						

						
							Nature abhors a vacuum. 

						

						
							Definition of UA

						

						
							It is a bit complex.

						

					

				

			

			
				
					table 5. Captivating phrases.
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					Discussion 

					Comparison between what experts think farmers have as problems in general and their health concerns related to UA and what urban farmers have. The differences between the challenges faced by urban farmers and those perceived by urban planners are striking, particularly in terms of day-to-day issues and health concerns. Experts identify the following as the top five primary problems faced by urban farmers: land speculation causing land loss, lack of drinking water, insufficient knowledge of best prac-tices, climate change, and lack of government support. On the other hand, urban farmers themselves highlight the following top five challenges: the time it takes (over 60 %), lower sales volumes, climate regulations, the energy-intensive or complex nature of farming, and difficulties in obtaining inputs.

					As for impacts directly linked to their health, they cited muscular, bone, or ligament problems due to their position in the field. Malaria (De Silva and Marshall 2012), poor health in general due to the sun, and sore eyes caused by chemicals (Ba et al. 2016a; Lal n.d.; Margenat et al. 2019).

					The comparison between expert perception and the lived reality of urban farmers highlights a significant gap in understanding the day-to-day chal-lenges and health concerns specific to UA (Campbell and Rampold 2021). This divergence highlights a notable distance between decision-makers, often urban planners, or experts in the field, and urban farmers, who are directly impacted by these policies.

					While relevant, the issues arising from expert perceptions of urban far-mers’ needs seem to focus on macroeconomic and environmental issues, potentially neglecting farmers’ more immediate and personal day-to-day challenges (Porter et al. 2017). The responses from urban farmers reveal that these concerns focus more on the practical and immediate aspects of UA, reflecting the day-to-day challenges and impacts on farmers’ personal and economic lives.

					The distance between the decision-maker and the object of his decision is a crucial aspect to consider when analyzing UA policies. This distance can be interpreted as the difference between the vision conveyed by UA 
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										Problems facing urban farmers

									

									
										This type of agriculture has no land on which to express itself. 

									

									
										The general impact of UA

									

									
										I think it is like a coin. It can only have both.

									

									
										Legal ?

									

									
										When you look at the building permits we have for our yards, is farming allowed ? 

									

									
										Legitimate ?

									

									
										It’s in the Togolese genes.

									

									
										Nature of spaces

									

									
										Urban gardens, for the sake of urban gardens, have no life of their own.

									

									
										Is integrating UA into planning documents healthy or not ?

									

									
										If it is possible, above the buildings. Today’s technology and construction techniques make it possible to have green roofs.

									

									
										Has UA been considered in the planning documents you mentioned ?

									

									
										Nature abhors a vacuum. 

									

									
										Definition of UA

									

									
										It is a bit complex.
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					policies and the reality experienced by the actors involved (Raddad 2022). This raises the question of which vision emerges from UA policies and which are excluded.

					The vision that emerges from UA policies seems to favor a more global approach focused on environmental and sustainable development issues. However, this approach may fail to recognize and address urban farmers’ immediate needs and health concerns (Cohen and Reynolds 2014). It may reflect an idealized vision of UA, focused on long-term benefits for the middle class and consumers without offering concrete solutions to far-mers’ day-to-day challenges (Marcus and Sarkissian 2023).

					UA policies risk excluding the specific concerns of urban farmers by failing to recognize the complexity and diversity of their experiences sufficiently. 

					It is essential to assess what vision emerges from UA policies, who benefits from them, and which groups might be excluded or marginalized (Siegner et al. 2018). This analysis suggests a more inclusive and holistic approach to formulating UA policies, considering macroeconomic and environmen-tal perspectives and urban farmers’ day-to-day and health realities (Raja et al. 2024).

					The maps derived from the spatial analyses reveal that the concerns and obstacles faced by urban farmers in Greater Lomé are not evenly distribu-ted across the city but vary considerably according to their geographical location.

					Mixed impacts and typology of health issues raised. The experts are unanimous on UA’s positive and negative impacts, as confirmed by the results of the literature review. They stress the importance of conducting in-depth research on this subject. This need stems from the complexity of the effects of UA, which can vary according to local contexts, agricultural practices, and development policies. 

					This fact represents an opportunity for the subject to develop new research methodologies, deepen understanding of urban food systems, and identify innovative solutions to promote sustainable and inclusive UA. For urban populations, it offers the chance to gain the benefits of UA. Thus, inves-ting in comprehensive research on UA represents a decisive step towards 
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					maximizing its benefits while minimizing its negative impacts, thus contri-buting to more sustainable and equitable urban development (Costello et al. 2021).

					All the experts mention consumer health risks as a significant point of vigilance. This includes contamination of agricultural produce by urban pollutants, pesticide use, and other dietary risk factors (Chourasiya et al. 2015; Huang et al. 2018; Karanja et al. 2012). On physical health, impacts are judged to be positive and negative, focusing on the direct consequences of UA on the physical health of the individuals concerned, whether producers or consumers. In terms of mental health, impacts on mental health are mostly considered positive, reflecting the benefits of UA on psychological well-being through a sense of accomplishment, stress reduction, and connection with nature (Nicholas et al. 2023; Zutter and Stoltz 2023). Experts highlighted no negative impact on mental health, suggesting a broadly favorable perception of UA from this angle.

					This analysis highlights a generally positive perception of UA among experts, recognizing its environmental, economic, and psychological contributions. However, emphasizing health risks for consumers calls for careful regulation and implementing safe farming practices to guarantee food safety (Russo et al. 2017). It highlights the need to balance UA’s development and public health protection, underlining the importance of adopting integrated and sustainable approaches to planning and mana-ging agriculture in urban areas (Artmann and Breuste 2020).

					Theoretical framing and imponderables (definition) of UA. This distri-bution may reflect socio-cultural trends in the selection of experts for interviews. Balancing gender representation in research is essential to guarantee a diversity of perspectives (Maruster 2013).

					Western conceptions of UA and integrating urban design elements impor-ted from the West are not systematically considered appropriate by urban planning experts in Greater Lomé. This divergence of perception often stems from cultural, social, and economic differences between Western and African contexts, as well as from the specific realities of urban areas on the African continent (Drescher et al. 2021; Silva 2015). 
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					Therefore, planning and development processes must consider traditional practices, local knowledge, and community needs (Bolay 2015). Recognition of the diversity of local approaches and contexts is essential to fostering inclusive and participatory planning processes that genuinely meet the needs and aspirations of African urban populations in a changing global context.

					Thus, the profiles of experts in UA planning are not exclusive and may overlap, reflecting a certain richness and diversity of approaches in UA and the interdisciplinary nature of this field. 

					To gain a deeper understanding of the dynamics involved, it is recommended that the sample be expanded in future studies. A larger, more diversified dataset would enable us to examine in greater detail any correlations between experts’ socio-demographic and professional characteristics and their perceptions of UA (Suri 2011).

					Including a broader range of experts from different UA-related fields and regions, along with a balanced distribution in terms of gender and age, could reveal nuances in perceptions and knowledge (Soto et al. 2011).

					More complex statistical techniques, such as multivariate analysis, will examine the interaction between several socio-demographic and occu-pational variables and their impact on UA perception (Liu et al. 1999).

					Combine quantitative analysis with qualitative methods to gain deeper insights into the reasons behind experts’ perceptions and how their professional background and experience influence these perceptions (Condomines and Hennequin 2013).

					Content analysis of the SDAU and CDS Volume I and II for Greater Lomé. This part of the study provides a critical overview of the place of UA and urban health in urban planning. The presence of terms such as “livestock”, “crop”, “drainage”, and “primary sector” confirms the importance given to agriculture and its various components in these documents. However, specific concepts such as “UA /peri-urban agri-culture” are mentioned only a few times in CDS volume I and II, which may suggest that although the subject is recognized, it is not the docu-ment’s focus. “Alimentaire/agroalimentaire” is mentioned eleven times 
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					in CDS volume I, which may indicate an interest in the food chain and food safety.

					Based on the analysis, the recommendation would be to strengthen the place and visibility of UA and peri-urban agriculture in urban planning documents and policies, particularly their integration into urban public health strategies (Ghezeljeh 2020). Despite recognizing the importance of agriculture and its diverse components, the relatively weak mention of UA and peri-UA suggests that these aspects could be given greater promi-nence and integrated into urban planning. It would also be essential to put them into practice (Zimmerer et al. 2021a).

					About captivating phrases. Here are three of the most striking quotes that have been chosen to guide the decisions of policymakers:

					“Urban gardens, for the sake of urban gardens, have no life of their own.”

					“This agriculture has no land on which to express itself.”

					“If it is possible, above the buildings. Today, technology and construc-tion techniques make it possible to have green roofs.”

					The first quote refers to a profound unthinking by the experts, who would prefer the city’s ornamental green spaces to be replaced by UA, because UA would be alive and productive, while parks would be dead and unproductive.

					The second quote highlights the fundamental constraint to UA in Greater Lomé: the lack of arable space in a densely populated urban environment. It underlines that land access is a significant obstacle despite the city’s desire and need to practice agriculture. This statement can be interpre-ted as a call for innovation in urban planning to integrate productive green spaces and reflect on the optimal use of available land in urban environments. For instance, “Some urban spaces and growing systems also had a significant effect on specific crop yields (e.g., tomato yields in hydroponic systems were significantly greater than tomato yields in soil-based systems)” (Payen et al. 2022: 1).

					The third quote illustrates a creative solution to this challenge: green roofs. It suggests that technological advances in construction offer new 
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					opportunities for UA (Whittinghill and Rowe 2012). Green roofs can increase city green space, helping insulate buildings, reduce urban heat islands, and promote biodiversity (Walters and Stoelzle Midden 2018). This quote reflects an optimistic future vision, where innovation and technology pave the way for sustainable urban agricultural practices integrated into city architecture (Ackerman et al. 2014a; Harada and Whitlow 2020; Hussain et al. 2020; Proksch 2011).

					In general, the surprising phrases testify to the complexity and richness of perspectives on UA. A lack of consensus among experts and autho-rities can hamper UA planning (Cole 2001). This diversity of viewpoints and approaches can make establishing a standard guide or standardized toolbox for UA planning complex. However, some researchers and practi-tioners, such as Verzone and Woods (2021) suggest that overcoming these obstacles requires more investment in research and experimentation. 

					Recommendations. There are a few recommendations for the policy and practice of UA based on the ideas of experts and the reality of urban farmers.

					Regular dialogue and forums are essential for urban farmers to express their challenges and needs in real time. Furthermore, policies need to be tailored to the immediate practical needs of urban farmers and adapted to realities on the ground, shifting the focus from macro-environmental issues to immediate practical needs, such as access to resources, while integrating health risk assessments.

					Spatial data collection is a crucial preliminary step before planning land for UA. Spatial planning with a view to homogeneous benefits ensures that the impact of UA is distributed equitably and benefits the whole community.

					The data underline the importance of conducting spatial analyses be-fore considering UA planning. By identifying each area’s specificities and needs, decision-makers can develop targeted and practical strategies to support UA development.

					Developing targeted health interventions to address the risks of urban agricultural work – like musculoskeletal problems and chemical expo-sure – is a key responsibility of planners.
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					 In addition, UA policies must include all age groups, reflecting the diver-sity of the urban farming community and considering the specific needs associated with each age group when designing UA programs.

					Advocacy is needed for legal reforms that support the rights of urban farmers, including access to land, water, and other essential resources. Clarifying the legal status of UA, like systematically integrating it into the building permit regulations, can provide security and encourage in-vestment and growth in the sector. It is also crucial to reassess Western definitions of UA in Africa, promote definitions that resonate with local practices and values, and integrate traditional knowledge and community needs into urban planning and UA strategies.

					Investing in research to explore the diverse impacts of UA and identify best practices for different urban contexts is an essential step that can be a good investment. Encouraging experimental projects to guide policies and create adaptable models for different urban environments is also recommended. Furthermore, developing a standardized set or toolbox for UA planning that accommodates the diversity of urban agricultural practices is necessary for effective interdisciplinary collaboration between the various players in the sector.

					Conclusion

					Finally, the study sought to understand better the relationship between the dialectic of UA and health in Greater Lomé and the realities of practice. To this end, three main corpora were considered in this study: eleven experts (architects, urban planners, geographers, economists, and socio-logists), a corpus of urban farmers, and a corpus of planning documents. This methodology enabled us to highlight the study’s problems within an original framework. The use of a wide range of data sources and mixed methods contributed to a more robust understanding of UA in Greater Lomé, bringing out the contrasting visions of the different discourses (Bryman 2007b; Creswell 2014; Fetters et al. 2013; Kelle 2006). 

					Regarding critical findings, the specialists present a shared view of the effects of UA on health and the environment in Greater Lomé, suggesting that these impacts are varied. Their analysis of UA, particularly about 
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					health issues, seems more casual, contrasting with other discussions that weigh up risks and benefits, examining the transient nature of UA and the tension between legal and informal practices. The survey suggests that experts’ views may be colored by their socio-demographic and pro-fessional backgrounds. It also highlights the importance of involving diverse participants in the decision-making process for a more inclusive management of UA. Based on the various findings and discussion of these results, recommendations are made for improving the ecosystem of UA practice in Greater Lomé. 

					The first step is to promote interdisciplinary collaboration and the deve-lopment of standard guidelines. Given the diversity of perspectives and contexts influencing UA planning, it is essential to foster collaboration between experts and authorities to develop a standard guide or toolbox for UA planning (Campbell 2016). This approach should be complemented by in-depth research and experimentation to understand local needs better and develop strategies tailored to each context (Verzone and Woods 2021b).

					Another recommendation is recognizing and integrating local perspec-tives into UA planning (Chenal 2014). The differences between Western definitions of UA and the perspectives of African planners highlight the importance of recognizing and integrating local knowledge and practices into UA policies. Adopting an inclusive approach that values local tradi-tions is crucial while encouraging innovation and adaptation to African urban realities.

					Next, it is suggested that, while employing spatial methods, further research be conducted into the impacts of UA (Stewart et al. 2013) in the face of its mixed impacts on health. This research should explore the various aspects of UA, including its socio-economic, environmental, and cultural impacts, to identify best practices and solutions for maximizing its benefits while mitigating its adverse effects.

					Finally, an inclusive approach to decision-making should be encouraged among urban planning experts. UA decision-making should, therefore, consider the diversity of actors involved, including urban farmers and consumers. It is essential to ensure that UA policies reflect the needs and interests of all groups concerned and to promote a participatory and 
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					transparent approach to ensure fair and democratic decision-making. Future research could build on these perceptions revealed by the various corpora treated in this research, further investigating the empirical impacts of UA on health.

					The main message of the study lies in the fact that there is a significant divergence between the perception of experts and the reality of urban farmers, underlining the need to re-examine and adapt UA theoretical frameworks and policies to better reflect and respond to the challenges and opportunities on the ground (Nadeau and Landry 1986). The message’s meaning highlights the importance of a holistic, reality-based approach to planning and supporting UA, emphasizing the need to integrate far-mers’ voices into the decision-making process and recognize the diver-sity of health impacts of this practice (Nieuwenhuijsen et al. 2017). The achievements of such a study pursue the goal of providing an empirical evidence base to bridge the gap between theory and practice in UA and contribute to the development of more inclusive and effective policies that take into account the needs and challenges of urban farmers. On the other hand, it is about raising awareness about the complex health impacts of UA, encouraging safer and more sustainable practices, and encouraging critical reflection on the role of experts in modeling UA dis-courses and practices.
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					Chapter 3 Abstract: Urban agriculture (UA) is a long-standing practice in African cities, characterized by several distinctive features. In particular, the amount of land devoted to UA in these cities exceeds that used in Western countries, presenting unique challenges. This article aims to integrate the perspectives on the health of expert architects, urban planners, geographers, economists, sociologists, and experts called upon to relate to the contemporary land tenure system in African cities. These points of view are contrasted with ideas drawn from surveys of urban farmers in Greater Lomé and official urban plan-ning documents. Methodologically, 11 experts were selected in Greater Lomé, Togo, and interviewed virtually via the Zoom platform, and their audio files were anonymized, trans-cribed, and manually coded. Standard tools such as Word, Excel, Firefox PDF reader, and an advanced Python tool were used for analysis to bring richness and accuracy to the analyses. Thus, according to the experts, the impacts of UA practices on health and the environment in Greater Lomé are mixed. Their discourses on health about UA are also constructed more ad hoc about other elements weighing the risks/benefits or the ‘interstitial’ aspect of UA and the legal/informal, temporary/permanent dialectic. The study reveals that experts’ socio-demographic and professional factors could influence their perception of UA. Adop-ting an inclusive approach to decision-making is critical, considering the different stake-holders involved. The study recommends developing joint planning guides in collaboration with experts from various fields in the cities concerned to recognize local knowledge and integrate the perspectives of urban farmers into UA policies.

					Keywords: Urban agriculture; Dialectic; Unthought; Lomé; Planner; Urban health.

				

			

		

		
			
				
					Introduction

					In the discourse surrounding food security, “urban agriculture (UA)” stands out as a pivotal solution to the looming threat of an urban food cri-sis (Andersson 2006; Gerster-Bentaya 2013). This is particularly pronounced in the African continent, the focal point of this current study, where demographic growth is occurring at an unprecedented rate (Shao et al. 2021). The exponential increase in individuals in African cities highlights the imperative of securing food to sustain this expanding population (Pulighe and Lupia 2020b; Tacoli 2020).

					Aligned with the United Nations’ 2015 Sustainable Development Goal 2, which aims to eradicate hunger, achieve food security, enhance nu-trition, and promote sustainable agriculture, UA has been heralded as a potential miracle solution (Food and Agriculture Organization (FAO), The International Food Policy Research Institute (IFPRI), United Nations Development Program (UNDP), and United States Department of Agriculture (USDA)). However, the efficacy of UA in addressing food security is contingent upon meeting a spectrum of criteria defined by institutions such as FAO, IFPRI, UNDP, and USDA. These criteria include accessibility, availability, quality, safety, and the resilience of natural resources for sustainable production (de Pee 2013).

					While the availability of UA activities is often highlighted, it becomes apparent that simple availability may not be sufficient to ensure food security (O’Sullivan et al. 2019). Safety, a critical criterion, becomes par-ticularly relevant in this context. Urban field products in Africa, including those in Dar es Salaam, Tanzania, are susceptible to contamination by 
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					elements such as heavy metals, nitrates, and bacteria, posing varying degrees of health risks (Pathania et al. 2020). In this sense, several scien-tific inquiries have investigated the association between nitrate-induced contamination of groundwater and adjacent agricultural fields (Costa et al. 2002; Ju et al. 2006; Wick et al. 2012). However, there remains a rarity of research examining the connection between agricultural product nitrate contamination, cultivated fields’ nearby surface, farmers’ gender, watering source, and farm revenue (M. Nelson et al. 2022).

					There is still a lack of studies in East and West Africa focusing specifically on the presence of nitrate in urban agricultural products (Bawa et al. 2021; Martin 2021). As it delves into the complex relationship between urban spatial characteristics, socio-economic factors, and the contamination of UA products, the study aims to contribute valuable insights that extend beyond the conventional narrative surrounding UA and its role in achie-ving sustainable food security.

					This research aimed to identify UA products’ intrinsic safety, examining their nitrate content. The investigation extends beyond spatial location and digs into the intricate interplay between urban morphology, socio-economic features, and the dietary safety of crops cultivated in different fields across Dar es Salaam. The primary goal is to elucidate whether the safety of urban agricultural products remains consistent, irrespective of their spatial and socio-economic context, thereby addressing a critical dimension of food security within urban environments.

					The specific objectives are systematically investigating and quantifying the nitrate contamination of agricultural products cultivated in urban fields. By treating nitrate toxicity as a continuous variable, the study aims to discern nuanced patterns and variations across diverse spa-tial locations. An essential side of this analysis comprises examining contamination rates based on the type of agricultural product by esta-blished norms. Another specific objective is to study the land use on which nitrate-contaminated crops are. This multifaceted approach allows for a nuanced understanding of the particular challenges posed by va-rious products, contributing valuable insights into targeted mitigation strategies.
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					Methods and materials

					Study design. The research seeks to spatially assess the contamination of urban agricultural products in Dar es Salaam. To do this, data collectors were recruited and trained who went conveniently into the neighborhoods of the target areas in the cities, collecting agricultural products from 
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					1. The city of Dar es Salaam, Tanzania, in Africa.
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					farmers. Given the timeframe involved, the research is a cross-sectional study. The research study ran from March to April 2023. 

					Regarding data analysis techniques, the products were first tested using the Greentest® gadget. Next, the data was visualized on QGIS 3.32.2, and Microsoft Excel 16, an OLS linear regression coded with python in Jupiter platform, was applied to analyze relationships with the immediate built environment. Results were interpreted and translated into writing in this paper. The research’s principal challenge was to find the types of products the gadget could test.

					Data collection. By treating nitrate contamination as a continuous va-riable, the study aims to discern nuanced patterns and variations across diverse spatial locations. An essential side of this analysis comprises exa-mining contamination rates based on the type of agricultural product by established norms. Another specific objective is to study the use of the land on which nitrate-contaminated crops are. This multifaceted approach allows for a nuanced understanding of the particular challenges posed by various products, contributing valuable insights into targeted mitigation strategies.

					The surveys were administered from March to April 2023 in Dar es Salaam. 

					The use of questionnaire surveys was chosen because questionnaires allow for the simultaneous collection of numerical information and details from a large population sample.

					Geolocation and Personal Information: This section collects basic geo-graphical and personal details to contextualize responses geographically and individually.

					Introduction and Consent: Introduces the purpose of the survey and secures informed consent, ensuring ethical standards are met, and par-ticipants understand their involvement.

					UA Practice: Questions here assess whether respondents engage in urban agriculture, aiming to identify the proportion of the population actively involved in such activities.

					Motivations and Types of Agriculture: This part explores the rea-sons behind engaging in UA and details the types of plants and animals 
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					cultivated. This helps us understand the driving factors behind UA and the diversity of urban farming practices.

					Agricultural Practices and Resources: Inquiries into the resources used (like water and seeds) and methods employed provide insights into urban agriculture practices’ sustainability and environmental impact.

					Economic Impact: Questions related to the financial aspects of UA, such as income generated and investment, help gauge its economic signi-ficance and viability.

					Health and Wellbeing: This section delves into how UA affects practi-tioners’ physical and mental health, aiming to uncover the benefits and potential health risks associated with these practices.

					Community and Societal Impact: Queries about community involve-ment and societal perceptions aim to explore the broader impact of UA on community cohesion and social well-being.

					Demographics: Collects demographic information to analyze data across different population segments, enhancing understanding of the most actively involved in UA.

					The questionnaire is structured to cover various topics that are decisive for comprehensively understanding the multifaceted impacts of UA in Dar es Salaam. The Greentest® device for vegetable checking analyzes vege-tables at production and marketing sites using the Greentest® (Figure 2), a high-precision nitrate tester for fruits and vegetables. The tomatoes 
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					2. Pictures of the Greentest® device intended to serve for Vegetable checking. Nitrate-tester

					for fruits and vegetables [greentest.pro/shop].
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					will be purchased and pricked to detect the level of nitrate contamination of these fruits. The Greentest® involves three steps: the first step is the choice of vegetable, the second one is the insertion of the probe, and the third one is the reading of the result obtained.

					Data analysis. The expected outcomes are the number of UA products containing an average, slightly elevated, and too-high rate.

					The exposure considered in this spatial study is urban pollution, and the predictor is the proximity of the fields to the urban built environment.

					Potential confounders are the chemical fertilizers and pesticides used by farmers. 

					Effect modifiers could be the behavior of nitrate ratio, which varies accor-ding to the type of agricultural product, as some vegetables, for example, are known to contain enough nitrate naturally.

					To make the experience as easily replicable as possible, the diagnostic criterion is simply the measurement and result indicated by the Greentest® device. Figure 3 shows how vegetables were tested with the device, and Figure 4 presents the nitrate concentration measured in vegetables with the Greentest®.

					This bar chart in Figure 4 illustrates the results of the nitrate testing conducted on various vegetables, categorized into “Safe” and “Unsafe” based on their nitrate levels relative to established safety thresholds.
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					3. Sample of vegetables and test with an avocado.
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					The results were projected using QGIS 3.32.2 onto the Dar es Salaam city map with an OpenStreetMap base map.

					The linear regression model was fitted using Ordinary Least Squares to explore the relationship between the dependent variable “Concentration in Nitrate” (n) and independent variables.

					All the vegetables sampled are distributed as follows:
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					table 1. Types of sampled vegetables.

				

			

			
				
					4. Results of the tested vegetables.
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					These vegetables are classified according to whether they are grown underground on the ground or on a plant outside the ground. Among those who were contaminated, they are broken down by category created (Table 2).
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					table 2. Vegetables’ categories.

				

			

			
				
					Moreover, here is a description of the analysis of nitrate levels in various vegetables tested in terms of percentage of positive samples, mean conta-mination level, range of contamination (lowest-highest), and percent of samples exceeding the regulatory limit (Table 3).

					From the eight categories of space typologies listed in the master plan, five different sub-categories were considered: Living areas, Cultivable areas, Non-cultivable areas, Industrial/mixed-use zones, and Streets (Table 4).
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					Results

					The study then gives Dar es Salaam a minimum sample size of 335 to be representative. Figure 5 on the following page shows the areas of Dar es Salaam where the surveys and vegetable collections were done.

					Nitrate checking in vegetables and projection on the city map. The results of the vegetable analysis show a distribution of 96 % healthy vegetables and 4 % nitrate-contaminated vegetables (Figures 5 - 7, next page).
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					Table 3. Summary of the analysis of nitrate levels in various vegetables tested.

				

			

			
				
					Table 4. Space sub-categories, according to the Dar es Salaam masterplan.
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					5. The spatial distribution of collected vegetable zones.

				

			

			
				
					6. Map projection of nitrate check on vegetable
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										Component

									

									
										Description

									

									
										Dependent Variable

									

									
										Y = Nitrate Concentration

									

									
										Independent Variables

									

									
										X1 = Plot Surface (“moins_100_m2”)

									

									
										Model Statistics

									

									
										R-squared: 0,048

									

									
										Adjusted R-squared: 0,038

									

									
										Coefficients

									

									
										Intercept (β₀) = 0,4998

									

									
										β₁ (Plot Surface) = -0,2906

									

									
										Residual Standard Error
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										P-value for Plot Surface = 0,032

									

									
										Hypothesis Testing

									

									
										P-values: β₁ = 0,032
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					OLS linear regression. For every one-unit increase (Table 5) in the plot’s surface (“moins_100m2”), the Concentration in Nitrate is expected to increase by 0,4998 units, all else being equal.
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					table 5. Results of Linear Regression using OLS Summary.

				

			

			
				
					7. Level of safety of collected vegetables
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					The results of the linear regression model (Table 5 and Figure 8) suggest a positive relationship between the Concentration of Nitrate and the plot surface, which is the significant predictor. The model meets the assump-tions of linear regression, and the overall fit is statistically significant.

					Analysis of vegetable contamination by geolocation in the physical environment. Results show that over a total of n = 15 contaminated vegetables in the study, there are no vegetables (0 %) grown underground, 20 % are grown 
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					8. Correlation between Nitrate Concentration and Plot Surface Area.

				

			

			
				
					9. Contaminated vegetables about ground height
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					on the surface of the ground, and 80 % of contaminated vegetables are growing on a plant outside the ground (Figure 9).

					The spatial distribution of contaminated vegetables according to the zoning of the masterplan for the city of Dar es Salaam. Spatial analy-sis of the distribution (Table 6 and Figure 10) of vegetables with high nitrate concentrations on the Dar es Salaam Land Use map shows that contamination is most marked in cultivated areas such as bushland and cultivated crop areas (40 %) and in Living areas (dwellings and barracks). Non-aedificandi areas, sewage treatment plants, and areas near roads are not highly contaminated.
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					table 6. The spatial distribution of contaminated vegetables.
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					10. Spatial analysis of contaminated vegetables
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					Discussion

					In Dar es Salaam, the spatial distribution of contamination is located more in the city’s peripheral areas and in cultivable land and residential areas. Dar es Salaam exhibits a distinctive spatial pattern of conta-mination, with a pronounced concentration observed in the peripheral zones of the city. The spatial distribution of contamination extends into cultivable lands, implicating the agricultural areas on the outskirts of the urban center. Additionally, residential areas within these peripheral zones are identified as contamination hotspots. This spatial analysis provides valuable insights into the regions where environmental monitoring and remediation efforts may be most crucial.

					The prevalence of contamination in cultivable lands raises concerns about the potential association with crops. The juxtaposition of contamination in both cultivable lands and residential areas highlights the intercon-nectedness of environmental quality and public health. This spatial cor-relation emphasizes the need for a comprehensive approach integrating urban planning, environmental monitoring, and public health strategies to address contamination effectively. Understanding the spatial dyna-mics of contamination informs targeted interventions that can mitigate risks and enhance the overall well-being of the urban population and the agricultural ecosystem.

					Low nitrate contamination is linked to UA legal and institutional framework in Dar es Salaam. In Dar es Salaam, each municipality has a specific department dedicated to UA, with an officer and official branch in each ward and sub-ward. Each level gathers and shapes the stratum below, and as a result, important information reaches the urban farmers, enabling them to avoid many health dangers. For example, urban farmers have been told to wait at least three days before selling vegetables that have been sprayed with pesticides. This is to protect the health of consumers, who are aware of the damage that residues of these products can cause to urban and human health.

					Legal documents were also put in place in 1980 by the IRDC and UN-HABITAT through the Sustainable Dar es Salaam Project (SDP), providing a legal 
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					framework, even if it is not respected to the letter, due to material inade-quacy and financial dissatisfaction on the part of UA farmers.

					Another dimension to consider is the association between the size of the cultivated area and the ability of the municipal UA officers to provide adequate monitoring and appropriate advice to farmers.

					As a result, UA products in Dar es Salaam logically appear to be healthy. The introduction and operation of legal, institutional, and even financial instru-ments in land planning play a part in reducing the toxicity of UA products.

					Spatial “fractal” of the UA: UA would increase space and exposure of urban agricultural products to nitrates. The extreme expansion of commercialized UA has significant implications, including increased space dedicated to the practice and increased exposure of produce to nitrates. This trend raises concerns about food safety and produce quality from these urban cultivated areas. Several studies have highlighted the potential risks of increased nitrate exposure, particularly their correlation with carcinogenic effects. Previous studies have established a correlation between the consumption of nitrate-contaminated agricultural products and adverse health effects, including carcinogenic risks. These results underline the crucial importance of understanding the consequences of the rapid expansion of UA on the quality of food products intended for the urban population.

					The positive correlation between the extent of cultivated land and the imperative for commercial outcomes underscores a critical relationship in agricultural contexts. As the cultivated area expands, the motivation to derive economic benefits intensifies proportionally. This heightened emphasis on commercial productivity concomitates an increased suscep-tibility to nitrate contamination. The larger the agricultural expanse, the more pronounced the inclination toward nitrate contamination, emphasi-zing the intricate interplay between cultivation scale and environmental quality.

					The relationship between cultivated area size, commercial objectives, and nitrate contamination exhibits a fractal pattern across different agricultural scales and geographical contexts. On a macroscopic level, the extensive commercial fields in the United States, characterized by 
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					large-scale monoculture, illustrate the connection between economic gains and nitrate contamination due to heavy synthetic fertilizer use. Zooming into a mesoscopic scale, countries like India witness the ex-pansion of cultivated areas driven by commercial motives, particularly in regions practicing intensive farming. This growth raises concerns about nitrate contamination, affecting local water quality and public health. At a microscopic level, commercial vegetable farming in peri-urban areas of Kenya exemplifies a repetition of this pattern. The pursuit of economic returns through increased cultivation in smaller-scale settings heightens the risk of nitrate contamination associated with the immediate environ-ment and local agricultural produce. 

					The fractal interpretation (Figure 11) underscores the need for nuanced, context-specific agricultural management to address economic viability and environmental sustainability goals across diverse agricultural landscapes.

					Vegetables growing above ground seem more sensitive to nitrate contamina-tion than those growing below or on the ground. The observed discrepan-cy in nitrate sensitivity between vegetables cultivated above ground and those growing below or on the ground is an exciting finding. Vegetables with above-ground growth patterns exhibit a heightened susceptibility to nitrate contamination, indicating a nuanced relationship between plant 
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					11. Spatial “fractal” of the UA land about nitrate contamination.
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					physiology and nitrate uptake. This insight needs to be more counter-intuitive and emphasizes the necessity of considering distinct growth habits and air pollution data when assessing the association between nitrate contamination and various crops.

					Recommendations. To ensure the robustness and generalizability of the findings, it is recommended that the study be replicated in diverse African cities, allowing for comparative analysis before arriving at definitive and broadly applicable conclusions. Variations in urban contexts, climate, and agricultural practices across different regions may influence the out-comes, and conducting similar investigations in other locales will enhance the validity and reliability of the study’s outcomes.

					In municipal areas engaged in UA, a strategic initiative involves mobili-zing university students within UA departments to participate actively in research. This collaborative approach not only enriches the educational experience for students but also contributes to the generation of valuable empirical data. Involving the academic community in such research ini-tiatives fosters a symbiotic relationship between academia and practical applications in the field of UA, promoting a more comprehensive unders-tanding of the complexities involved.

					Prioritizing increased surveillance of both cultivable and residential areas utilized for UA emerges as a critical imperative. Enhanced monitoring efforts will play a pivotal role in fortifying the safety of UA products by identifying potential contaminants and ensuring adherence to esta-blished safety standards. Such vigilance contributes to the overarching goal of developing a secure and sustainable urban agricultural environ-ment, aligning with broader public health and food safety objectives.

					Recommendations for the support of nutrition-sensitive UA relate to sensi-tizing and training all actors, particularly urban planners, and architects, in identifying and addressing the specific challenges and potentials, as well as giving institutional support to groups working in the area (Filippini et al. 2019; Gerster-Bentaya 2013; Konou et al. 2023a).

					Considering these findings, urban planners and policymakers in Dar es Salaam should consider the spatial distribution of contamination when 
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					formulating strategies for sustainable development. Efforts to mitigate contamination risks should extend beyond the urban core and encompass the peripheral areas, incorporating tailored interventions for residential and agricultural zones. This spatial awareness is fundamental for nurtu-ring a resilient and healthy urban environment that addresses the intri-cate relationship between urbanization, agriculture, and environmental quality. 

					To remedy this situation, innovative approaches and intelligent agricultu-ral technologies could be integrated to optimize monitoring and advice. Using sensors, geographic information systems (GIS), and other advanced technologies can improve the efficiency of data collection and enable more accurate tracking, even over large areas. These tools can help agents target high-risk areas and provide more personalized advice to farmers.

					Also, further research exploring the underlying physiological mechanisms driving these differences will contribute to a comprehensive understan-ding of how nitrate contamination interfaces with plant biology, enabling informed agricultural practices and risk management strategies.

					Conclusion

					This research is set in the context of UA as practiced in an African city, in particular, Dar es Salaam in Tanzania, and the correlation that may exist between spatial planning, legal and institutional urban planning, and the quality of the outputs of this UA that are considered to contribute to food security. If the products of UA in African cities are toxic, do they still truly contribute to food security ? Does the toxicity of these UA products depend on their location in the urban fabric and, therefore, on the surface of their cultivation sites ? Are any vegetables appropriate to cultivate ? Is it enough to better locate urban fields in the city’s planning and layout to ensure the excellent quality of their outputs and thus contribute to better health for urban consumers ? These are the questions this study aims to answer. 

					From the point of view of the definition of food safety and its indicators, quality is primordial, which means that agricultural products that do not 
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					meet specific quality standards undermine the achievement of the food safety objective. To this end, a literature search revealed that the subject of high concentrations of these products, especially in relation to urban morphology, has not been much studied in scientific literature. A harvest of agricultural products was therefore carefully carried out in both cities. The products were tested with a Greentest® device available on the market for evaluating food products, and statistical analyses were performed to bring out the results, which have been presented and discussed in this paper.

					In conclusion, the recommendations highlight the importance of an inte-grated approach to UA to guarantee UA product quality in urban contexts in Africa. The findings of this study highlight the need to go beyond the superficial location of urban agricultural areas and to consider other variables, including the area cultivated, production standards, and the specific components of urban morphology (Munyaka, Gallay et al. 2023).

					Firstly, planners’ development of surface area standards and accurate locations for UA emerges as a fundamental recommendation. This ap-proach would make it possible to regulate the size of urban agricultural areas, thus providing a structured framework for effective management. By incorporating specific standards, planners can be crucial in creating conditions conducive to sustainable and healthy UA.

					Secondly, the study encourages the inclusion of other components of urban morphology as variables in research into nitrate contamination of urban agricultural produce. This involves exploring the links between urban morphology, as defined by planners and architects, and the quality of urban farm produce. This broader approach would better understand the factors underlying nitrate contamination and help guide urban plan-ning decisions to promote safer agriculture.

					Thirdly, the involvement of planners and architects and the promotion of inclusive UA are vital in meeting the challenges of nitrate contamination in urban agricultural produce. These recommendations offer tangible avenues for more conscious urban planning and the creation of conditions conducive to healthy and sustainable UA in Africa (Pessoa Colombo et al. 2021). These findings underline the need for a holistic approach to the 
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					management of UA, considering not only the technical aspects of culti-vation but also the socio-cultural dynamics that shape these practices. Specific policies and training programs tailored to the specific realities of urban farmers could help mitigate the risks associated with the presence of nitrates in agricultural produce.

					In the end, it would be important to continue research on other cities, countries, continents, and other UA products (Kemajou et al. 2020). At the same time, it is crucial to note that these observations require in-depth investigations, incorporating multidimensional data and considering variables such as crop seasonality, specific farming practices, and soil characteristics. Robust methodological approaches, including longitudi-nal studies and in-depth surveys and interviews, are needed to develop a comprehensive understanding of the links between UA, the presence of nitrates, and spatial dynamics. In conclusion, the association between UA and the presence of nitrates in agricultural products is a complex and multidimensional field. The management practices of UA need to be assessed by considering both the technical aspects of cultivation and the socio-cultural factors that influence these practices (Chenal 2020; Konou et al. 2021). Thorough research involving detailed analysis and in-depth surveys is essential to guide the development of sustainable UA policies and practices (Konou et al. 2023a). Planners and architects can improve the health of UA products and services in African cities by defining stan-dards for programming cultivable areas.
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					Chapter 4 Abstract: In existing scientific literature, numerous investigations have revealed the correlation between nitrate contamination within groundwater and the corresponding agricultural zones above them. However, there is a need for more studies concerning the association between these agricultural domains and the resultant products derived from that place. This cross-sectional study, conducted from March to April 2023 in Dar es Salaam, Tanzania, is a step in that direction. It investigated the contamination of vegetables from urban agriculture (UA) concerning nitrate. Geolocated samples were collected from speci-fic planting locations, recognizing that nitrate contamination exceeding regulatory limits poses carcinogenic risks and noting a lack of studies linking urban spatial morphology to UA nitrate contamination. Nitrate levels were assessed using the Greentest® device, and a regression statistical model was employed for analysis, incorporating spatial and farm characteristics alongside GIS for visualization. The findings revealed that Dar es Salaam exhibits an institutionally planned UA and slight vegetable contamination. Furthermore, a positive correlation emerged between nitrate levels and farm plot surface—the larger the area, the greater the contamination. The most contaminated vegetables are found on the outskirts of the city and on land that can be cultivated and built on, and these vegetables grow more on plants outside the ground than those in tuber form or lying on the ground. This study highlights the positive correlation between urban spatial characteristics and UA product contamination. It underscores the inadequacy of current UA practices in African cities as a standalone solution to food insecurity, emphasizing the need for more studies and research in this field. The results suggest that careful consideration of spatial planning can be decisive in mitigating nitrate contamination and addressing public health inequa-lities associated with UA in Dar es Salaam.
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					Introduction

					Context and problem. Previous studies have shown that UA has mixed effects on the health of practitioners, consumers, and city dwellers where it is practiced (V. Levasseur et al. 2007; Raja 2024). According to Ba et al. (2016), nitrate toxicity, for instance, generated through UA practices, is harmful to the health of consumers and even farmers due to their pollution. Chronic exposure to pesticides is associated with a variety of health problems, including neurological disorders and cancers (Dumat et al. 2016). Moreover, urban soils can be contaminated by heavy metals and toxic chemicals from industrial activities and road traffic (Nabulo et al. 2010). Urban farmers often struggle with accessing sufficient wa-ter for irrigation. The urban setting means water is not always readily available for agricultural use, especially during dry seasons or in arid regions (T. Russo et al. 2014). Also, the proximity of crops, animals, and dense human populations can facilitate the spread of pests and diseases, affecting yield and food safety. Humid conditions and stagnant water, common in UA areas, can encourage the proliferation of disease vectors such as mosquitoes (Klinkenberg et al. 2008). 

					Besides those listed outcomes, African UA also has positive sides, each contributing to its growing prominence across cities and towns. Cultivating, processing, and distributing food in or around urban areas has become increasingly important due to economic, social, environmen-tal, and health-related factors (Konou et al. 2023b) and these objectives are met by UA. In fact, many African urban centers concern vast areas. UA is also an income-generating activity, especially as many women are 
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					involved. Its contribution to health through food security is among the reasons for promoting it (Ackerman et al. 2014b). The health aspects of this activity are often not studied by urban planners, and even though UA is practiced on urban land, UA can benefit health if it is planned (Konou et al. 2023c).

					To better understand the impact and potential of UA in African cities, this study poses the following research questions: What motivates the sus-tainability of UA in African cities, specifically in Greater Lomé and Dar es Salaam, in terms of health-related aspects ? How do the spatial distribu-tion, socio-economic, and psychosocial benefits of UA impact community health in these cities ? How can architectural design enhance the practice of UA to promote a more equitable distribution of psychological well-being benefits ? What is the relationship between UA outcomes and the psychological well-being of farmers, particularly urban women farmers ?

					Aims and objectives of the study. The research investigates UA’s psy-chosocial association with farmers, consumers, and city dwellers. This study attempts to answer the following question: what motivates the maintenance of UA in African cities, specifically in Greater Lomé and Dar es Salaam, in terms of health-related aspects ? This includes its spatial distribution, socio-economic and psychosocial benefits, its effect on com-munity health, and how architectural design could enhance its practice. 

					The central idea of this study is that, through thoughtful urban planning and architectural design incorporating UA, it is possible to achieve a more equitable spatial, economic, and social distribution of the psychological well-being benefits associated with this activity. To achieve this, the study analyzes the relationship between UA outcomes and farmers’ psychologi-cal well-being (Poulsen et al. 2015a), highlighting the positive association between UA and urban women farmers’ lives (Slater 2001).

					Therefore, the project is structured around three primary points. The first point will be studied by analyzing primary data collected in the field. The objectives are mapping UA, assessing UA benefits and challenges, studying the association between the psychosocial elements and UA, and estima-ting architectural and urban planning contributions to UA.
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					The first objective includes examining the benefits associated with UA, as identified through the existing literature. This assessment will highlight the positive outcomes of UA practices and acknowledge and explore poten-tial disadvantages, offering a balanced view of UA.

					A hypothesis is that engagement in UA activities positively correlates with enhanced social well-being and psychological health among UA farmers. Following this hypothesis, the second aspect of the study, which is one of the pillars of this research, delves into the psychosocial effects UA has on UA farmers. This investigation investigates how engagement in UA activities influences social well-being and psychological health.

					Finally, the other hypothesis stated by this research is that strategic archi-tectural design and urban planning significantly enhance UA’s spatial distribution and overall benefits, optimizing its integration into urban landscapes. This hypothesis draws upon another pillar of the study, which seeks to illustrate how architectural design and urban planning strategies can enhance the spatial distribution of UA and amplify its benefits. This objective will explore the potential of design and planning to optimize the integration of UA into urban landscapes, thereby closing the loop on the study’s comprehensive examination of UA in this research.

					Literature Review. UA in Greater Lomé, the capital of Togo, and Dar es Salaam, the largest city in Tanzania, illustrates the potential and chal-lenges inherent in this practice (Drechsel and Kunze 2001). In Greater Lomé, as early as the first Master Plan in 1981, UA was somewhat gene-ralized by being included in “green spaces”, with 15 to 20 % of the popu-lation engaged in this activity, over 50 % of them women, using UA for land conservation, sale, and household food (Mlozi 1997; Mougeot 2010). Although urban planners in Greater Lomé recognize UA, their commitment seems lukewarm; Grand Lomé’s Schéma Directeur d’Aménagement Urbain 2019-2030 did provide for Zones d’Aménagement Agricole (ZAA), but inconsistencies in the 2020 document reveal a particular neglect of UA. In Dar es Salaam, the 2012-2032 Master Plan was preserved and planned for urban and peri-UA, recognizing its importance as far back as the 1979 plan. However, as in Greater Lomé, 60 % of the population practice UA, 
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					with a majority of women, despite the difficulties. UA products are even integrated into the local cuisines of both cities, testifying to their cultural and economic importance (Ahoudi et al. 2018; Wakuru 2013).

					UA is an essential component of cities’ socio-economic and environmental fabric worldwide, particularly highlighted in low- and middle-income countries (LMICs) for its multiple contributions to food security, income generation (Mkwambisi et al. 2011), and improved public health. In Africa, this activity is distinguished by its specific features, notably the size of the cultivated areas and its predominant role in the household economy, with significant participation by women. These characteristics underline the importance of UA not only as a means of subsistence but also as a vector for sustainable urban development (Giradet 2005).

					However, despite these promising prospects, UA in Africa faces signifi-cant challenges that cloud its effectiveness and viability (Maćkiewicz et al. 2019). In this complex context, exploring new ways to strengthen and justify the practice of UA in African cities becomes imperative. Beyond the economic and food benefits, this research aims to shed light on other motivations supporting the commitment to UA. The aim is to unveil solid arguments for its development, particularly about the positive associa-tions between UA and farmers’ psychological well-being and social cohe-sion within urban communities (Petit-Boix and Apul 2018).

					Psychosocial well-being is a comprehensive construct that encompasses emotional or psychological well-being, in addition to social and collective well-being (Eiroa-Orosa 2020). Happiness is the subjective enjoyment of an individual’s holistic life (Jalloh 2014). For many people, the concept of happiness is synonymous with “subjective well-being”, which is commonly assessed by enquiring about their life satisfaction (evaluative), the ba-lance of positive and negative emotions they experience (affective), and their feelings of meaning and purpose (eudaimonic). In her 2007 work, The How of Happiness, positive psychology expert Sonja Lyubomirsky de-fines happiness as the feeling of joy, contentment, or positive well-being and a perception that one’s life is fulfilling, significant, and valuable.

					Science is often characterized by exploring phenomena that can be per-ceived, quantified, or evaluated. As a result, the concept of happiness 
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					seems elusive and intangible, and it is generally considered that the study of happiness is not proper scientific research (Norrish and Vella-Brodrick 2008). However, the term is increasingly used in international institutions’ documents to assess the quality of life in cities, countries, or continents with precise, quantifiable indicators (Zhuravlev and Yurevich 2014). As a result, scientists have also begun to attach greater importance to this subject. Norrish and Vella-Brodrick (2008) argue that studying happiness is a valid scientific topic, exploring how increasing happiness can help improve physical, mental, and social health. After an integrative literature review, the researchers Scorsolini-Comin and Santos (2010) underlined the relevance of the consideration of subjective well-being (SWB) in health studies.

					Morris (2012) also believes that studying happiness as a science, whether drawn from evolutionary theory and neuroscience psychology or biology, psychosomatic and psychosocial medicine, cybernetics, and sociobiology (Jackson 2012), is paramount to making appropriate public policy decisions. He adds that for happiness to be a scientific indicator, we must consider its hedonic definition. He argues that “part of the importance of a well-founded science of happiness derives from the promise it offers of facilita-ting more effective decisions about public policy and social organization” (Morris 2012: 1). Helliwell and Aknin (2018) even argue for a “social science of happiness” that makes an empirical study of the subject and enables strong links between researchers and policymakers. In their article entitled “The Science of Happiness for Policymakers: An Overview”, the authors also attest to how many scientists are calling for scientific measures of happiness to become an integral part of policy decisions and their recommendation to conduct interdisciplinary research on the subject (Weijers and Jarden 2013). This is how the measurement of subjective well-being and happiness comes into play in this research, consisting of the farmer’s cognitive and affective evaluations of their lives (Lopez and Snyder 2011; Oman 2021).

					It is also gradually seen in the introduction of happiness or well-being measurement in spatial planning research as part of the improvement of public health (Baschera and Hahn 2022; Habtou 2016; Kim and Jin 2018; Papachristou and Rosas-Casals 2019; Pfeiffer and Cloutier 2016). Moreover, 
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					positive psychology and happiness studies motivate interdisciplinary re-search, creating policy and practice implications and recommendations (O’Brien 2008). The linear regression performed by Baschera and Hahn (2022) showed that urban planning predicts happiness and well-being. These include time use perception, community vitality, ecological diversity and resilience, and living standards. The Mental Health Continuum–Short Form (MHC-SF) is often used to adequately study well-being (Lamers et al. 2012; Silverman et al. 2018; Żemojtel-Piotrowska et al. 2018).

					Moreover, it is stated that spending additional time in a home garden is linked to increased subjective well-being (Corley et al. 2021). “Domestic (home) gardens provide opportunities for psychological and physical health benefits, yet these environments have received less attention in terms of their therapeutic value compared to other urban green spaces”. (Chalmin-Pui et al. 2021) Another research study also pointed out that gardening is also associated with greater happiness among urban resi-dents [53], especially for women [54]: “It made me feel brighter in my-self.” (Ambrose et al. 2020)

					The study focuses on several main areas. Firstly, it seeks to precisely iden-tify the psychological health advantages and disadvantages associated with the practice of UA in African urban contexts, emphasizing the risks of pollution and toxicity of agricultural products. Secondly, it aims to demonstrate how UA can contribute to the psychological well-being of farmers, notably by empowering women through income generation and the acquisition of greater economic and social autonomy. This part of the research focuses on how the income generated by UA can positively influence the psychological state of farmers, offering them prospects for improving their quality of life and that of their families (Ariza-Montes et al. 2019).

					Finally, the study proposes to explore the potential role of urban plan-ning and architecture in optimizing the practice of UA. The idea involves rethinking urban spaces in such a way as to integrate UA areas harmo-niously, creating environments conducive to the health, biodiversity, and resilience of urban communities (Fantini 2023; Gren and Andersson 2018; Zimmerer et al. 2021b). It will be possible to see whether the space’s design 
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					can affect the happiness or well-being of its users, whether through the practice of activity or simply the time spent there (Desmet and Pohlmeyer 2013).

					Integrating UA into urban planning and architectural design can promote a more balanced spatial distribution and a homogenous economic and so-cial distribution of the benefits associated with psychological well-being. This research aims to understand better why UA should be maintained and promoted and how urban planners and architects can contribute to spatial planning and holistic design to maximize its benefits.

					Methods and materials

					This section details the comprehensive methodology adopted for the study of the inter-relationships between UA, spatial planning, and psychological health within the urban settings of Greater Lomé and Dar es Salaam. 

					Step 1: Study Design and Site Selection

					The study employed an empirical and exploratory approach focusing on the interaction between urban agriculture (UA), spatial planning, and psychological health in Greater Lomé and Dar es Salaam. Site selection was based on urban farming zones within these cities, with detailed spa-tial stratification using administrative subdivisions to define study areas.

					Step 2: Participant Selection and Ethical Considerations

					A total of 733 farmers, aged between 18 and 70, were surveyed. Ethical approvals were obtained from relevant bodies in Switzerland, Tanzania, and Togo. Inclusion criteria ensured no discrimination based on demo-graphic variables; the only exclusion criterion was age (18 to 60 years).

					Step 3: Data Collection Methods

					Mixed methods were used for data collection, incorporating both stan-dardized and non-standardized questionnaires. Field data were collected using the KoBo toolbox and tablets for real-time geolocation and data entry, focusing on morning times when farmers were most likely to be found in their fields.

					Step 4: Data Processing and Analysis
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					Data were initially coded and cleaned using Microsoft Excel and then ana-lyzed using Python for descriptive, inferential, predictive, and spatial analyses. QGIS 3.32.2-Lima was employed for detailed spatial visualization and mapping of psychological well-being among urban farmers.

					Step 5: Psychological Well-being Assessment

					The Mental Health Continuum–Short Form (MHC-SF) was used to assess farmers’ psychological well-being, focusing on the emotional, social, and psychological health domains.

					Step 6: Statistical Analysis

					Descriptive statistics provided baseline data characteristics. Correlations between psychological well-being and various socio-demographic and economic variables were assessed using Pearson’s and Spearman’s rank correlations, and spatial clustering using the K-Means algorithm identi-fied patterns within the cities.

					Step 7: Visualization and Reporting

					The spatial distribution of psychological well-being was mapped to iden-tify high- and low-concentration areas within the cities. The final report includes detailed geographical mappings and statistical findings, illus-trating the impact of UA on the psychological health of farmers in these urban settings.

					The methodology adopted in this research provides a structured approach to understanding the complex layers of UA’s impact on psychological health. Focusing on the interactions between UA and psychological health in urban environments, the approach has been designed to capture a wide range of variables. The next section will delve into the results that these methodologies have enabled the research to gather.

					Results: UA and psychosocial well-being and the place of spatial analysis

					Generalities about UA outcome and related psychological well-being. A total of 92,36 % of urban farmers feel generally happy while 7,64 % do not, signifying a high prevalence of happiness among the urban farmer population studied.
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					The majority of farmers surveyed (74,35%) report a marked increase in happiness since beginning urban agriculture, and when combined with those who feel slightly happier, this figure rises to nearly 88%. On the other hand, a minority (3,68 %) feel less happy since starting UA, and around 8 % have not noticed any change in their level of happiness.

					The visualization of the distribution of farmers’ responses regarding their feelings of happiness related to the practice of UA according to their posi-tion in the household and trend lines show that UA-related feelings vary among the different positions occupied within the household. The more farmers occupy the position of first head of household, the higher their perception of happiness linked to the practice of UA.

					The distribution gives us a visual representation of the gender distribution of the different roles within the household among the interviewees. It highlights the differences between the positions occupied by men and women in the study context. 

					Of the total of 542 men and women first heads of households, 61% of them are men farmers.

					For second heads of households, women are almost twenty times more numerous than men, and there are slightly more men than women in the “Other” category, which is the category of people who are neither first nor second heads of households.

					Measure of emotional UA-related “Well-being” using the Mental Health Continuum-Short Form (MHC-SF). The outcomes of the emotional well-being study show the following statistics for each question asked to the 733 farmers. Out of a total of 733 valid responses, the averages of the responses are 3,17 for the feeling of happiness, 3,75 for interest in life, and 3,55 for satisfaction with life, on a rating scale where 5 indicates a high frequency. The standard deviation shows the variability of responses, with 2,01 for the feeling of happiness, 1,63 for interest in life, and 1,72 for life satisfaction, indicating a moderate dispersion around the mean. The minimum score for each question is 0, indicating that some respondents have not experienced happiness, interest in life, or satisfaction in the previous month.
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					A total of 25 %, or the top quartile, of farmers rated their happiness at one or less, their interest in life at three or less, and their satisfaction at two or less. The median, corresponding to 50 % of respondents, felt happy, interested in life, or satisfied with life, with a score of 4, suggesting a generally positive trend.

					A total of 75 %, or the third quartile, of farmers rated their sense of happi-ness, interest in life, and satisfaction with life at five or below, indicating a high level of these feelings.

					The maximum score for each question is 5, showing that some respondents still felt happiness, interest in life, and satisfaction during the month.

					Measure of UA-related “Positive Functioning” using the Mental Health Continuum-Short Form (MHC-SF). For positive functioning, the means vary slightly across dimensions, with 3,49 for contribution to society, 3,58 for belonging to a community, 3,51 for perception of society as a good place, and 3,37 for belief in the goodness of people, indicating a posi-tive evaluation overall. Standard deviations are relatively similar across the dimensions (around 1,59 to 1,65), suggesting moderate variability in farmers’ perceptions in the two cities. The minimum score is 0 for all questions, showing that some individuals do not positively perceive their relationship with society or the community.

					One out of four respondents rated two or less, indicating that a quarter of individuals have a less positive perception or feel less integrated. The median of 4 for all questions reflects an overall positive trend, with most respondents feeling positively integrated and contributing. A total of 75 % of farmers have a rating of 5 or less, demonstrating high positive feelings towards their contribution and integration into society. The maximum score for each dimension is 5, indicating that some urban farmers feel strongly about their positive contribution to society, their belonging to a community, their positive view of society, and their belief in the good-ness of people.

					These results underline farmers’ generally positive perception of their role and place in society and their optimism about human nature and social improvement.
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					Comparison between the two cities using the Mental Health Continuum-Short Form (MHC-SF). Generally, farmers in Dar es Salaam report higher levels of emotional well-being and positive functioning than those in Greater Lomé, as evidenced by the higher averages for almost all the questions assessed. Residents of Dar es Salaam report feeling more interested in life and more satisfied with their lives, and they per-ceive their contribution to society and community more positively than those in Greater Lomé. Responses concerning the perception of society as a good place and belief in the fundamental goodness of people also show variations between cities, with Dar es Salaam showing higher averages.

					General study about the correlation between psychological well-being and other variables. The correlation matrix (Figure 1) below shows the rela-tionships between geographical variables (latitude, longitude, altitude) 

				

			

			
				
					[image: ]
				

			

			
				
					1. Correlation matrix of well-being and geographic variables.
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					and the various measures of psychological well-being. Here are a few key observations in the following sections.

					Variables related to psychological well-being generally show positive and strong correlations, indicating that respondents who tend to feel happy are also more likely to feel satisfied with life, interested in life, and positi-vely perceive their contribution to society and belonging to a community.

					Correlation coefficients between geographical variables (latitude, lon-gitude, altitude) and measures of psychological well-being are gene-rally low. The relationship supposes that there is no apparent direct link between farmers’ geographical location on the continent and their per-ception of psychological well-being, at least not at the level of granularity analyzed here.

					These results underline the importance of social and personal factors in the perception of psychological well-being rather than specific geogra-phical factors.

					For the categorical variables that show the average mental well-being by category, there are differences in mean mental well-being between the categories of each categorical variable.

					Relationship between “General well-being” vs. “Number of household members” and “General well-being” vs. “Duration of involvement in UA”.

					Turning to the second scatter plot, which cross-references general well-being with length of involvement in UA, the data show that those who started farming after 2 000 display more consistent happiness levels.

					“General well-being” vs. other variables

					The results of the correlation calculations between the composite va-riable of general mental well-being and the other selected variables are as follows.

					The most notable correlation is with the “City” variable, suggesting that general mental well-being can vary significantly from one city to ano-ther. The other variables show weak correlations with general mental well-being. These results indicate that social and environmental factors may substantially influence mental well-being more than individual 
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					characteristics or economic factors. However, these correlations do not necessarily imply causality, and other unexamined factors could influence these relationships.

					Statistical analysis of women’s psychosocial empowerment through UA-related well-being outcomes. This section of the report examines the average happiness levels among urban farmers in Greater Lomé and Dar es Salaam, as reported through a simple survey question regarding their happiness. Responses were coded as 1 for “yes” and 0 for “no”, allowing for a direct calculation of the percentage of individuals who consider themselves happy. This analysis specifically explores differences in happi-ness between women and men, aiming to identify any notable disparities in self-reported well-being within this population. Not all tables have been presented in this article to simplify understanding.

					Averages

					The results show the averages calculated for responses to the question “Do you feel happy ?” for women and men, coded as 1 for “yes” and 0 for “no”. The averages are as follows: Women: 0,919118, or approximately 91,91 %. Men: 0,917160, or approximately 91,72 %.

					These values suggest that, on average, around 91,91 % of women and 91,72 % of men in the study felt happy in Greater Lomé and Dar es Salaam. 

					The results of this analysis show the following:

					Happiness levels are high: Both values are very close to 1, indicating that most people of both genders feel happy. The values may reflect a generally positive perception among farmers.

					The narrow gender gap: The difference between women’s and men’s happiness averages is minimal (around 0,2 %), suggesting no marked dif-ference in this population’s self-reported happiness level between women and men. Both groups appear to be almost equally happy.

					Analyzing happiness levels by gender among urban farmers in Greater Lomé and Dar es Salaam indicates high overall happiness, with minimal 
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					gender differences. The slight variance observed between women and men does not suggest significant disparities, pointing to a generally equitable perception of happiness across genders within this commu-nity. That is why further statistical tests, such as the chi-square test, are necessary to confirm the statistical insignificance of the observed differences.

					QGIS data visualization of clusters of the cities of Greater Lomé and Dar es Salaam. Analysis of the map of UA in Dar es Salaam (Figure 2) reveals some fascinating insights into urban farmers’ perceptions of this prac-tice’s psychological benefits. Notably, those with little or no perception of the psychological benefits associated with UA are predominantly located in the central area of Dar es Salaam. The choice of a grid system is influenced by the need to balance detail with standardization, clarity, manageability, and privacy in representing spatial data distributions across Dar es Salaam and Greater Lomé.
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					2. ‘Do you feel happier or less happy since you started farming in Dar es Salaam ?’
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					Examination of the map of Greater Lomé (Figure 3), focusing on UA and its benefits for psychological well-being, reveals a significant trend in the well-being of urban farmers. More specifically, farmers who express a feeling of ill-being or indifference towards the benefits of UA are mainly clustered in the northern peripheral areas of the city.

					Comparison between cities

					When the results of the two cities are compared (Figure 4, next page), the clustering patterns are not uniform, indicating a diversity in psychological well-being that could reflect cultural, economic, or environmental diffe-rences. The comparison of clustering patterns analysis in the two cities reveals essential insights into the spatial distribution of psychological well-being among urban farmers. This analysis contributes to understan-ding how different urban environments, possibly influenced by cultural, economic, and environmental factors, affect well-being. Discussing the spatial clusters helps to illustrate where positive or negative impacts are more pronounced. This understanding can inform urban planning and 
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					3. "Do you feel happier or less happy since you started farming in Greater Lomé ?"
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					policy-making, potentially leading to targeted interventions that enhance well-being in specific areas.

					Discussion

					UA’s contribution to psychological well-being through income. From the beginning, it is important to emphasize that the results should be viewed as exploratory due to the methodology employed.

					The general question “Do you feel happy ?” measures farmers’ perceived well-being in a binary way. The exploratory majority percentage of over 90 % of happy farmers could reflect a variety of positive factors influencing people’s well-being, such as personal satisfaction, a sense of community, economic security, or a favorable living environment (Mahadea 2013). “Positive mood was fully restored after gardening.” (de Bon et al. 2009)

					Regarding the question, “Do you feel happier or less happy since you started farming in the city ?”, the majority of positive results also suggests that UA is significantly associated with farmers’ emotional well-being. The figures for the 4 % who felt less happy and the 8 % who felt no difference since they started farming in the city indicate that, while UA may be a source of satisfaction for many (Harada et al. 2021a), it does not have the same effect on all farmers. The challenges associated with the practice, 
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						4. Comparison of Dar es Salaam and Greater Lomé spatial distribution of psychosocial Wellbeing.
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					such as resource management, workload, or economic uncertainties, may affect urban farmers’ happiness differently. 

					Although these questions suggest a subjective measure of farmers’ well-being in Greater Lomé and Dar es Salaam, the results are confirmed by the more detailed use of the standard Mental Health Continuum–Short Form (MHC-SF) questionnaire.

					As for the results of finer statistical calculations, a majority say they are happy, and the majority said they were happier than when they were not doing UA – there is no correlation with other variables. As for the results of finer statistical calculations, a majority say they are happy, and most said they were happier than when they weren’t doing UA – there is no correlation with other variables. 

					Descriptive data analysis revealed a general trend toward positive per-ceptions of psychological well-being among participants. Most farmers reported feeling happy, interested in life, and satisfied, underlining a relatively high level of psychological well-being. 

					Inferential and predictive analyses between psychological well-being variables suggest that these aspects are often experienced jointly; for example, those who feel happy are also likely to feel satisfied and engaged in their community (Kaliterna-Lipovčan and Prizmić-Larsen 2016). The cor-relation between continental geographical factors between the two cities and some socio-economic indicators is weak, implying that psychological well-being may be more closely related to personal and behavioral factors than material or environmental conditions.

					The general statistics regarding the link between gender and household leadership positions could indicate a cultural or societal trend in which men are more often recognized or self-appointed as the primary house-hold leaders (Amadiume 2015). This may have implications for decisions related to UA and access to resources (Hadebe and Mpofu 2013). Secondary positions typically held by women could also reflect power and gender dynamics within households (Njuki et al. 2011).

					The links between social status within the household and the emotional well-being derived from UA show that those who occupy the position of head of the household experience greater UA-related happiness (Hadebe 
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					and Mpofu 2013). This matter could be attributed to the sense of autonomy and control involved in running a household and the responsibility of providing for the family, in which UA can play a substantial role. As pri-mary heads of households, they may derive particular satisfaction from UA’s ability to improve their household’s well-being (Njuki et al. 2011).

					Despite these data, further statistical calculations show that both genders are equally affected. It is suggested that the practice of UA positively affects the psychological well-being of farmers of both genders (Ryang 2016). However, in the samples, there were more women than men far-mers in Dar es Salaam and fewer women than men in Greater Lomé. This means that, despite the disparities in status as head or second head of household, women feel empowered as much as men, thanks to UA; refer to “The Women’s Empowerment in Agriculture Index” of Alkire et al. (2013). The literature states that UA contributes to women’s empower-ment (Hovorka 2006a) by providing them with an income and improving their social status. The outcomes mark a step towards social equality in contexts where women’s rights are often limited.

					Urban planning, architectural design, and psychological well-being. The analyses show differences in the spatial distribution of UA-related psy-chological well-being between Dar es Salaam and Greater Lomé. Dar es Salaam shows a more even distribution of well-being, thanks to better institutional integration of UA. These differences could be due to various factors, including economic opportunities, social support, access to edu-cation and health services, or even climatic and environmental differences between the two cities (Diener et al. 1995, 2003; Kitayama and Park 2007).

					However, it is essential to note that although the averages are higher for Dar es Salaam in all categories, the presence of responses covering the whole scale (from 0 to 5) in both cities indicates a diversity of individual experiences and perceptions in each city. Standard deviations, which measure the dispersion of responses around the mean, also show consi-derable variability in farmers’ perceptions, suggesting that individual and contextual factors strongly influence emotional well-being and positive functioning.
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					In conclusion, this analysis suggests that while there are general diffe-rences in the perceptions of emotional well-being and positive functioning between residents of Greater Lomé and Dar es Salaam, with an apparent advantage for Dar es Salaam, individual experiences vary widely. These differences call for a deeper understanding of the social, economic, and cultural contexts that contribute to personal well-being in these cities (Kitayama and Park 2007). 

					Spatial analysis revealed distinct clusters of psychological well-being wit-hin the cities studied. The maps generated illustrated significant spatial disparities, indicating that some urban areas could be islands of high or low well-being (Houlden et al. 2019). The three main clusters identified by the K-Means analysis in each city showed that psychological well-being is heterogeneous, even within small geographical areas. The result may reflect differences in living conditions, economic opportunities, social networks, or available services and merits further investigation to un-derstand the underlying causes of these patterns. The analysis, there-fore, shows that psychological well-being varies within the populations studied, with distinct clusters reflecting different levels of well-being (Shekhar et al. 2019). These variations are present at individual, commu-nity, and city levels and not at a regional or continental level in this study.

					The findings on the maps of the two cities underline the importance of a differentiated and targeted approach to UA support, considering the specificities and needs of farmers according to their geographical loca-tion (Isaacson et al. 2017). There are several reasons for this situation in the northern outskirts of Greater Lomé and the center of Dar es Salaam. Firstly, these regions may be characterized by more limited access to essential resources for agriculture, such as water, quality agricultural inputs, or markets to sell produce in Greater Lomé. In the case of Dar es Salaam, this could be linked to high urban density, land pressure and competition for space, pollution, and noise, limited access to resources, isolation, restrictive urban regulation, or the stress of high food requi-rements in the city center (Ala-Mantila et al. 2018). These logistical and economic constraints can increase farmers’ stress and workload, reducing their overall satisfaction and well-being.
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					It is essential to develop tailored strategies to improve access to resources to improve the well-being of farmers in the northern outlying areas of Greater Lomé, strengthen support networks, and mitigate the environ-mental challenges specific to these regions (Friis-Hansen and Duveskog 2012; Roy et al. 2014; Woodhill et al. 2022). Such an approach could help transform the UA experience for these farmers from indifference or dis-comfort to a more positive appreciation of their activity and its association with their quality of life.

					The results in this research are exploratory and further studies are recom-mended to identify the specific factors influencing psychological well-being in these clusters (Brereton et al. 2006). Targeted interventions could be developed to support groups with lower psychological well-being, considering each community’s cultural and social specificities.

					Recommendations. Here are some intuitive recommendations for action for urban planners, architects, and planners of UA in African cities as part of considering the benefits of UA practice on the well-being of city dwellers.

					Urban planners and architects need to consider the integration of UA into urban development plans. The integration includes spatial data analysis (Harada et al. 2021b), t the designation of well-located, spatially, and socio-economically heterogeneous greenable spaces suitable for UA in new development projects (Khosravi et al. 2022), the programming and design of accompanying infrastructure for UA (Tapia et al. 2021), and the revision of existing plans to incorporate urban agricultural zones (La Rosa et al. 2014).

					It would also be beneficial to design urban spaces that encourage social interaction and the creation of support networks among urban farmers (Kumar and Shukla 2022; Roe 2016; Vargas-Hernández et al. 2023; Yonk 2021a). Green spaces for UA should be accessible, safe, and aesthetically pleasing to promote participation and support the psychological well-being of communities (Bhugra et al. 2019; Kaiserman 2017; Meenar et al. 2017).

					Studies and research should be encouraged to understand better the fac-tors that influence psychological well-being in the context of UA (Pearson et al. 2010; Richardson 2018; Zasada 2011). The results should guide the 
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					development of policies and programs to maximize UA’s benefits on city dwellers’ well-being (Yonk 2021b).

					Local authorities and development organizations could also build insti-tutional capacity to support UA through training urban farmers, suppor-ting the marketing of agricultural products, and developing UA-friendly policies (Reynolds 2011; Surls et al. 2015; Tuffour 2022).

					With the results showing an equal level of well-being between men and women, UA can be a way of supporting this equality. The research recom-mends promoting UA as a means of economic and social empowerment for women (Hovorka 2006b). The results can be achieved by facilitating women’s access to land, financing, information, training, and adapted agricultural technologies (Olumba and Alimba 2022). Initiatives could also decrease legal and cultural barriers limiting women’s participation in UA (Oyegbami and Lawal 2018).

					Conclusion

					The findings of this study report on the psychosocial well-being effects of UA. Local authorities could use this information in urban and development policies to target interventions to improve well-being in areas with lower happiness levels. Further research is advocated to examine the specific factors contributing to psychological well-being in the clusters identified, including qualitative studies that could provide insight into residents’ lived experiences. Finally, the methodological approach adopted, com-bining statistical and spatial analyses, could be applied to other urban contexts to assess well-being and inform policy more granularly.

					UA is emerging as a crucial vector for food security and economic streng-thening in African cities and as a significant means of improving psycho-logical well-being. The study highlights the importance of UA in promo-ting happiness, satisfaction, and community involvement among urban farmers, revealing its potential as a tool for empowerment, particularly for women.

					Finally, these findings suggest that expanding UA initiatives could support women’s empowerment and help them attain levels of happiness similar to 
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					men, challenging prevailing cultural norms. It seems that this conclusion underlines the importance of promoting initiatives that enable women to reach a level of happiness and empowerment equivalent to that of men, which, according to the text, is not yet a cultural norm.

					The proposed recommendations, therefore, aim to encourage a spatial analysis of the association between UA and the well-being of city dwel-lers, especially farmers, and the strategic integration of UA into urban planning and policy development, with particular emphasis on women’s empowerment and psychological well-being. Urban planners, architects, and policymakers must recognize UA as an economic necessity and an opportunity to strengthen the social fabric and improve the quality of life in African urban environments.

					Finally, the study’s limitations highlight the need for further, regular research to isolate the effect of UA on psychological well-being from the influences of other potential variables. Future studies could benefit from a methodological design that controls these confounding factors and provides a more detailed analysis of the mechanisms by which UA contri-butes to psychological well-being. By adopting a holistic and inclusive approach, UA can become a central pillar of sustainable urban planning, creating resilient, equitable, and thriving African cities where the well-being of all citizens is a priority.
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					Chapter 5 Abstract: African urban agriculture (UA) has garnered attention for its contri-butions to food security and socio-economic improvement. However, its impact on the psychological well-being of farmers has received minimal focus. This study explores the psychosocial effects of UA by surveying 733 farmers in Dar es Salaam and Greater Lomé. Utilizing the Mental Health Continuum–Short Form (MHC-SF) and bespoke questionnaires, our research evaluates the emotional benefits of urban farming. Findings from regression analyses and spatial assessments conducted using Python and QGIS 3.32.2-Lima indicate significant variations in UA-related happiness across different city zones, with peripheral farmers experiencing greater satisfaction than their urban counterparts. Notably, female farmers reported higher levels of happiness, underscoring UA’s potential to empower women. This study advocates for the integration of UA into urban planning frameworks to foster psychologically beneficial urban environments.

					Keywords: urban farming; psychological well-being; food security; socio-economic condi-tions; spatial analysis; gender empowerment.

				

			

		

	
		
		

		
			
				
					This section focuses on the challenges and opportunities arising from the study of each chapter, and proposes concrete recommendations for all stakeholders, especially urban planners.

					Summary of main contributions

					A review of the literature on UA and health in Africa over the past two decades reveals a growing interest in the subject. However, little has been studied about it from an urban planning and architecture scientists’ pers-pective. There is also a lack of research in some African countries (Chapter 1). Mixed and qualitative methodology is under-represented, although it can provide a more comprehensive view and robust justification of the issues at stake.

					Given UA’s positive and negative association with health, the research cal-ls for a more significant involvement of architectural and urban planning disciplines and, at best, of African origins. Chapter 1 also highlights the importance of this approach to public health and the need to integrate UA into urban development projects. This study opens up new avenues of urban and spatial science research in Africa. It highlights the internatio-nal policy implications of promoting a sustainable UA that benefits public health and the environment.

					Chapter 2 highlights significant discrepancies between urban planning practitioner’s perceptions and the realities experienced by urban far-mers in Greater Lomé. The research reveals a notable gap between UA policies and farmers’ real needs, indicating a tendency to privilege a 
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					comprehensive vision focused on macroeconomic and environmental issues besides UA’s practical and immediate aspects.

					Chapter 3 is significant in that it examines the correlation between three elements: the safety of UA products, spatial planning, and the legal and institutional framework of urban planning. The spatial distribution of contamination is mainly observed in the city’s outlying areas, affecting both arable land and residential areas. The commercial expansion of UA thus increases the exposure of agricultural products to nitrates, raising concerns about food safety and public health. It has also been observed that vegetables grown above ground are more sensitive to nitrate conta-mination than those grown below or on the ground, suggesting a need for further research into the underlying physiological mechanisms.

					Chapter 4 of the study examines the significant association between UA and the psychological well-being of urban farmers, with over 90 % of urban farmers reporting that they are happy in their profession. In particular, it focuses on UA’s role in enhancing happiness, community engagement, and economic empowerment, especially for women in the African cities included in the study. Spatial analysis also reveals that the psychological well-being associated with UA varies across urban areas in the cities studied.

					The first four chapters have each attempted to implement mixed corpora collection and analysis methods.

					Implications of the key findings

					The implications of the critical findings of this study on UA and health in Africa concerning urban planning are multiple and significant for all stakeholders. They point to the need for an interdisciplinary approach to integrating UA into urban planning and policy such as having a clear map-ping of lands which are suitable to a healthy UA and allowing UA farmers to practice only in those areas. Another way is to define the percentage of the land to allocate to UA in a process of zoning in the elaboration of master plans, and the requirement of a minimum horizontal or vertical surface of UA on each plot, which can be verified when applying for a 
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					building permit. Providing the land with adequate infrastructures such as water is also essential. To achieve this, these findings call for promo-ting mixed and qualitative research methods using standard tools and advanced or cutting-edge technologies, capacity building, and education related to the subject. 

					Urban farming has several advantages over conventional farming: higher pro-ductivity, improved sustainability, and the ability to provide fresh food all year round. Novel materials are key to accelerating the evolution of urban farming. (Xi et al. 2022: 1) 

					Achieving this integration would also benefit from support, international collaboration, and openness to research and adaptation of innovative farming methods such as vertical agriculture and integrated building architecture (Januszkiewicz and Jarmusz 2017). This trend would also pro-mote a better quality of life, as studied by environmental psychology, which ensures the benefits of biophilic design (Joye 2007; Zhong et al. 2022). According to Soderlund and Newman (2015: 1):

					Contemporary cities have high stress levels, mental health issues, high crime levels and ill health, while the built environment shows increasing problems with urban heat island effects and air and water pollution. Emerging from these concerns is a new set of design principles and practices where nature needs to play a bigger part called “biophilic architecture”. This design approach asserts that humans have an innate connection with nature that can assist to make buildings and cities more effective human abodes. (Soderlund and Newman 2015: 1)

					Data, whether primary or secondary, plays a crucial role in bridging the gap between scientific research and tangible benefits in real life. Therefore, it is recommended that future research endeavors aim to gather as much data as possible, employing methodologically inclusive strategies. Such approaches not only enable the active involvement of urban farmers and other key stakeholders in the research process but also ensure that the study design and implementation are more collabo-rative and reflective of the community’s insights. By fostering this level of participation, the resulting data bank will more accurately mirror the 
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					experiences and necessities of the community, making the research out-comes more relevant and impactful.

					Key findings also indicate that it is significant for UA as an Ecosystem Services component, to be considered an essential element of health promotion in urban policies. This would help to reduce health risks. For example, identifying effective management practices in Dar es Salaam shows that minimizing nitrate contamination in UA products is possible, thereby reducing public health risks. The need for institutional capacity building: local authorities and development organizations need to build institutional capacity around UA through training, support for marketing urban agricultural products, and developing UA-friendly policies. 

					The integration of contributions from artists, journalists, scientific jour-nalists — in a nutshell, communicators in general — represents a valuable strategy for enhancing public engagement with UA, as evidenced by ini-tiatives in several cities across the United States (Specht et al. 2014). Through the medium of art, artists can play a pivotal role in elevating awareness and fostering a deeper understanding of UA among the gene-ral populace (Vitiello and Wolf-Powers 2014). This approach leverages the power of visual and interactive art (painting, architecture, sculpture, literature, music, performing, and cinema, with the possibility of invol-ving digital technology) to communicate complex concepts related to sustainability, food security, and environmental stewardship, thereby catalyzing community involvement and support for UA projects (Napawan and Townsend 2016).

					Furthermore, observations indicate that dissemination of information re-garding the large-scale implementation of Urban Agriculture (UA) in Africa elicits surprise and increasing interest in Western contexts. Additionally, UA can be assimilated into the tourism strategies of cities that adopt it, thereby serving as an additional facet for the socio-economic valorization of their natural and cultural heritage.

					It is essential to design and maintain urban green spaces that are in-tended for UA, considering the specific needs of urban farmers and the community to improve access to resources, support social interaction, and promote a healthy urban environment.
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					The results imply that UA has a positive association with the psychologi-cal well-being of urban farmers and, in particular, on promoting gender equality and women’s empowerment by providing them with economic opportunities and an increased role in urban food production. Promoting UA can, therefore, contribute to improving the mental health of urban farmers’ populations. There is a call for further research to explore the specific factors contributing to psychological well-being in the context of UA, including qualitative studies of residents’ lived experiences.

					A significant finding from the comparative spatial analysis of the two cities is that farmers practicing UA who experience the most difficulties, the highest rates of UA-related diseases, and who express the least satisfac-tion are mainly located in the northern peripheral areas of Greater Lomé and Dar es Salaam, as well as in the center of Dar es Salaam. Furthermore, these areas are known in both metropolises to be home to the largest expanses of land dedicated to UA, and present significant nitrate conta-mination of vegetables, particularly in Dar es Salaam. This observation suggests that, despite its potential health benefits, UA must operate wit-hin restricted spatial limits per individual, given that the benefits do not appear to grow in proportion to the size of the cultivated area.

					In conclusion, these implications suggest a holistic view of UA, recogni-zing its crucial role in food security and economic development, improving quality of life, supporting psychological well-being, and promoting gen-der equality in African urban environments. To realize the full potential of the UA, close collaboration between expert planners, decision-makers, development organizations, and local communities is essential to plan and design it.

					Methodological aspects and outlook for future research

					The entire study highlights the need to compare results between dif-ferent African countries and with other regions of the world to identify transferable lessons and contextual specificities of UA and its association with urban health. Further research, including surveys of spatial plan-ning professionals’ knowledge, skills, and attitudes toward UA, would 
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					also be essential to understand how spatial planning professionals can actively promote UA and urban health. In Lomé, for example, the dif-ferent scientific, operational, and governmental players can build on an already existing base, such as cooperatives and UA associations already in the field (such as the TAR Group mentioned in the general introduction, which uses innovative UA technologies), to get the job done faster and more conclusively. The European “from farm to fork” rules for sanitizing food and feed across the UA supply chain could also be an inspiration for African cities (Buscaroli et al. 2021).

					In architecture and urban planning research, exploring innovative prac-tices such as vertical agriculture in and on buildings (Specht et al. 2014), hydroponics, and aeroponics would also be stimulating to minimize conta-mination risks and respond to land scarcity, offering new avenues for research and development. Multidisciplinary approaches that integrate diverse perspectives, including urban planning, public health, agriculture, and the social sciences, must also be encouraged for a holistic unders-tanding of the UA.

					It would also be beneficial to use alternative Information and Com-munications Technology (ICT)s and publication channels and exploit their increasing ubiquity to raise the visibility of research on UA and health and to use contemporary publication formats adapted to African realities. Digital atlases can be created using data collected systematically on the subject. The analysis also suggests further exploration of aspects of food security to bring out fine-grained data and results, as well as the socio-economic association between UA and the psychological health of urban farmers, with particular attention to gender differences. 

					With regard to the OLS linear regression analysis, it is recommended that the results be used cautiously and contextually. Further study and exter-nal validation are essential to confirm the robustness of the findings and check for systematic errors or confounding.

					Studies using interviews must involve more significant numbers of gender-balanced experts. As sustainability measures and resources allow, virtual interviews can be combined with face-to-face interviews.

					Regarding chemical testing of UA products, to compensate for the lack of 
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					on-site testing of vegetables, future research must consider direct ana-lysis in the fields where the vegetables are grown. This would enable a better understanding of the immediate environmental factors influencing the observed results and strengthen the conclusions’ reliability. Studying the entire supply chain could also reveal interesting and complementary results. It would also be wise to focus on a specific type of vegetable and longitudinal studies in future research. 

					Given the variability introduced by studying different types of vegetables, this would help identify potential nuances in the association between ur-ban planning and other crops and produce more accurate results. The use of accessible and verifiable data collection techniques is also encouraged.

					A window could also be opened on the actual safety and quantity of food consumed by UA farmers themselves, in future research. This could focus on how much food they eat per day, whether they eat their fill, what type of food they eat, etc., in relation to the health aspect. This could be done in collaboration with nutrition specialists.

					As for the link between UA and psychological health, future studies should consider longitudinal studies and comprehensive models incorporating a wider range of variables influencing psychological well-being. This approach would help turn off UA’s specific contribution from other socio-economic, environmental, and personal factors. Future studies could also employ stratified random sampling techniques to minimize clustering bias and ensure the sample’s representativeness. This method would allow for selecting participants from various geographic areas within the city, representing different socio-economic backgrounds and levels of UA invol-vement. Exploration could also be done with the psychological benefits of contact with nature and the role of physical exercise.

					Examples of practical applications

					Standards for integrating UA space in the building permit (project land) and within the building itself. In the Code foncier et domanial of Togo resulting from law no2018-005 of June 14, 2018, on the ‘Code foncier et domanial du Togo’, Article 350 states that “Any bona fide owner of a lot resulting from a 
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					clandestine or de facto subdivision shall owe the State 50 % of the surface area of said lot, without prejudice to any penal sanctions provided for by the texts in force against the clandestine or de facto subdivider”.

					And Article 572 Paragraph 1 specifies that “Special land reserves are defi-ned when master town planning schemes are drawn up. They are made up of 50 % of the surface area of existing land ceded in full ownership to the State by any local owner”.

					According to Article 724, “The present Code shall be executed as a law of the State”.
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							In the subdivision process, ensure that each household can benefit from at least a share of the 5% reserved for AU, if they wish to have 50% of the equipment per block
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					table 1. Example of rules to UA integration to planning and design.

				

			

			
				
					1. Screenshot from a technical section of the building permit application in Togo.
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					The previous table presents some examples of planning and design rules applicable to UA integration, which are drawn from the application of the current thesis:
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					2. An example of UA integration to allotment.
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					A “Plan of the location of the space reserved for agriculture on the plot” could be added to the list.

					UA into ECOOP neighborhood architectural project in Notse, Togo. The initia-tive is an experimental project for an ecologically participatory residents’ cooperative, which aims to incorporate as much space systematically and equitably as possible to enable everyone to produce their own food. The plots and roofs of buildings, as well as the common spaces of the neighbo-rhood and building interiors, are the spaces offered to this practice in this 
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							Notse in Togo
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					3. Notse city in Togo, West Africa.
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					project. The project takes place in Notse, a secondary town 100 km from Greater Lomé (Figure 3).

					Here in Figure 4 are some proposals to generously integrate UA into the ECOOP project.

					As the designs show, if the layout is thought out in advance, it’s quite pos-sible to produce harmonious spaces with a consequent reserve for UA so that all residents can enjoy its benefits. In this particular project, the streets are pedestrianized, which also ensures a better urban environment for a UA that yields healthy products.

					The images below show a 2D and 3D example of how UA crops can be integra-ted into houses and other types of building, as in the biophilic architecture of this ECOOP project in Notse, for example, without detracting from the interior’s charm (Figure 5).
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					4. Urban development of the Notse project site with regular integration of the UA into the local fabric.

				

			

			
				
					5. [to the left] A 2D of an example of biophilic architecture proposed as for the integration of vertical UA in the living room; [to the right] A 3D view of the indoor proposed UA
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					Process exchange projects between UA officers in Dar es Salaam and those in developed countries. Following the data collection trip to Dar es Salaam, and the contacts kept with all the stakeholders, one of the UA officers proposed the creation of a collaborative project between them, local civil society partners and the research team. The aim of the colla-boration would be to enable UA officers from Dar es Salaam municipa-lities to travel to Western cities, in this precise case, Switzerland, for internships with UA units, where UA would already be better planned and equipped. They also hope to learn new techniques and technologies for agricultural production in urban environments, respectful of the pillars of sustainability.

					Trainees would return to their respective communities to apply what they have learned. They could also draw on training from other officers, with the help of NGOs, for practices that can be easily implemented without special technologies. Another way would be to bring in resource people from developed countries to train these UA officers directly in the field. Wherever possible, these exchanges could also take the form of video-conference sessions. 

					In any case, these initiatives, to be successful, could be undertaken with the joint financial participation of the governments, local and foreign civil society, and appropriate international institutions, where necessary. 

					Financing and capacity building is therefore an example of the concrete application of this book’s recommendations. As Dar es Salaam stakehol-ders are already open to the idea, this project can be promoted and repli-cated on other geographical and chronological scales.

					The Eco Village in Luiza, Congo. In the same vein, entrepreneurs and resource persons who had become aware of the de these projects and appreciated their objectives considered the possibility of a partnership within an ecovillage design and construction project. This project aims to systematically integrate principles of urban agriculture planning into the urban development project. These principles include the use of sus-tainable farming practices, the promotion of local food production, and the creation of green spaces for community use.
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					Impact Eco Group s.a.r.l and Kems Concept s.a.r.l lead the project based in Meyrin, Switzerland. Impact Eco Group s.a.r.l is responsible for the ove-rall project management and coordination, while Kems Concept s.a.r.l is in 
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					6. Luiza in Congo, Central Africa.
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					charge of the design and implementation of the eco-village. Their collective aim is to design an avant-garde eco-village that meets the requirements of Luiza’s residents and traditional mining cooperatives (Figure 6).

					The ambition is to set an example of ecological sustainability, offering comfortable housing with renewable energy solutions and guaranteeing access to local food and drinking water while protecting vital forest re-sources. Luiza, located in the Kasai-Central province of the Democratic Republic of the Congo, spans 14 702 square kilometers. As of March 2021, it has a mining population of about 1 600 000. The territory is characte-rized by a tropical savannah climate, which includes dry winters.

					The project site, methodically chosen, spans several hectares and is divided into two prime locations-one nestled by the lake and the other conveniently situated not far from the LUIZA housing estate.

					Moreover, in the Guide pratique d’acquisition d’une concession foncière en République Démocratique du Congo (Practical Guide To Acquiring A Land Concession In The Democratic Republic Of Congo), the General Secretariat of the Ministry of Land Affairs writes: 
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					7. Image of one of the project sites around a lake in Luiza.
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					Agricultural concessions are governed by special rules contained in law no11/022 of December 24, 2011 on fundamental principles relating to agriculture. It is urgent that the edicts defining the competences of the various players in the determi-nation of rural or urban-rural land in accordance with article 12 of the law on fundamental principles relating to agriculture, be drawn up to fill the legal vacuum caused by their absence. It is also important to clarify collaboration between the agricultural land registry and the real estate title registry to avoid conflicts of jurisdiction with the land registry. (Guide pratique d’acquisition d’une concession foncière en République Démocratique du Congo, May 2019, p. 4 [en ligne]). 

					Here is an outline that can be proposed for some points of the master plan for the eco-village project, which can be related to UA based on a city-wide scale estimation (Figure 8).

					Many other small steps can be taken to bring about a consequent result of systematically integrating UA into the design of African cities and other continents for a health-conscious result.

					UA as a political tool. The exploratory results and discussions presented in this research offer a robust foundation for crafting policy instruments pertinent to the two cities under study and other African cities. The pro-posed policy’s core involves strategically integrating agricultural plots within urban housing developments. This approach enriches the urban landscape and proactively involves UA farmers in the broader city greening initiatives. By embedding these farmers within the institutional framework, it is envisioned that they could play a crucial role in shaping and driving urban planning policies, particularly those focused on sustainability. 
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					8. A few urban planning rules to integrate AU land into the Luiza project.
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					The overarching goal is to ensure that UA farmers are involved from the outset in the decision-making processes related to urban development and sustainable planning. This inclusion could provide invaluable insights and practical knowledge, leading to more resilient and adaptable urban environments and fostering a harmonious balance between urban expan-sion and agricultural preservation. This policy suggestion transforms ur-ban planning paradigms by making sustainability a foundational element, deeply integrated with urban dwellers’ day-to-day lives and practices.

				

			

			
				
					[image: ]
				

			

			
				
					9. Urban farmers assisted by data collectors working together in their vegetable fields in Greater Lomé, Togo. 
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					In conclusion, the added value of the research related to this topic is to empirically find that UA has no legal framework in every African city because its health benefits might not be well known to spatial planning and design experts and policymakers. Secondly, it makes it possible to find out that informal UA feeds the population but is not always healthy. Finally, this study would show that even if UA does not reach its goal of Food Security as intended, in today’s African urban conditions, it contri-butes to social issues in general and to the redefinition of the role of women in particular through their empowerment in the family. 

					Although UA cannot systematically guarantee safe and healthy food in the African urban contexts studied, its integration into urban planning offers significant advantages in mitigating its potential negative associations with health. More importantly, beyond the purely nutritional aspects, UA brings significant psychosocial benefits, particularly by contributing to the emancipation of women involved in these agricultural activities. These psychosocial elements and the benefits for urban health offer compelling motivations for incorporating UA strategically into the urban development of Dar es Salaam and Lomé. Thus, despite the challenges associated with the sanitary safety of UA products, its role in improving psychosocial well-being and promoting broader urban health fully justifies its planning and systematic integration within cities.

					As an overview, the first chapter introduced UA’s general context and importance in Africa, focusing on the role of architecture and urban plan-ning scientists over the past two decades of research on the subject in literature. It serves as a beginning that lays the groundwork for discussing 
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					UA and its association with health from a spatial planning and design perspective. 

					After establishing the importance of UA and its health study in the lite-rature, the second chapter further developed the debate on the value of urban green spaces, particularly UA fields, and the real needs of urban far-mers. The perspectives of the Greater Lomé planning and design experts and the content analysis of the planning documents added a critical and practical dimension to the subject, enriching the dialogue on UA and its contribution to urban health and its challenges. 

					The third chapter dealt with a specific case study in Dar es Salaam, ana-lyzing how spatial characteristics influence nitrate contamination in UA. This section provides empirical data and specific analyses that illustrate one of UA’s practical and environmental aspects discussed above. 

					To conclude, the fourth chapter focused on farmers’ perceptions of the psychosocial association with UA, drawing on data collected in Dar es Salaam and Greater Lomé. This section explores the effects of UA on far-mers’ well-being, bringing the narrative full circle by linking research and theory to the lived experiences and socio-economic implications of UA. 

					Chapter five focuses on the challenges and opportunities arising from the study of each chapter and proposes concrete recommendations for all stakeholders, especially urban planners, and architects. 

					Certain factors ensure the feasibility of this research a priori: the oppor-tunity to meet with the urban planners and authorities of both cities, access to GIS data and official planning documents for both cities, the opportunity to discuss with UA farmers, and the possibility of speaking English and a bit of Swahili in Dar es Salaam and French and Ewe (one of the most used local official languages of Togo) in Greater Lomé.

					Urban planning specialists, aware of this theme’s relevance, highlight the multidimensional benefits of UA, encompassing food, logistical, envi-ronmental, ecosystemic, and socio-economic aspects. This recognition extends despite a partial misunderstanding by planning experts of the precise needs of urban farmers for a UA implementation that would maxi-mize its positive association with the public health of urban populations, including producers, consumers, and residents alike.
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					Academic researchers, practitioners, and farmers unanimously value UA as a practice with contrasting but essentially positive health benefits. 

					In this context, an analysis of the nitric contamination of UA products was undertaken, highlighting a significant prevalence of contamination and, therefore, of possible induced risks of carcinogenic diseases in Greater Lomé — a city where UA features in planning documents without the cor-responding strategies being implemented. In contrast, in Dar es Salaam, where rigorous planning and application of UA is observed, agricultural products are mostly contamination-free. 

					In addition, the importance attached to the notions of ‘happiness’ and ‘well-being,’ although they may appear overused, remains a crucial quan-tifiable indicator for the orientation of public policies, including in spatial planning. Although it is not the preserve of spatial studies, this research decided to use it to investigate this direction further, borrowing the Mental Health Continuum-Short Form (MHC-SF) from psychology resear-chers. This study scientifically demonstrated that urban farmers in Dar es Salaam reported a significantly positive association between UA and their psychological well-being compared to their counterparts in Greater Lomé. Furthermore, women farmers in both cities express a higher level of satisfaction than men, underlining the significant association between UA and the advancement of gender equality in this sector and the eman-cipation of women in society. 

					The originality of this research lies in quite a few key aspects that enrich the understanding and approach to UA viewed from an urban health pers-pective in African contexts:

					A holistic approach to UA: the research adopts a holistic perspective by examining UA not only from the angle of food security, but also through its associations with urban health, spatial design, and psychosocial benefits. This multidimensional approach captures the complexity and richness of UA beyond food production.

					A focus on psychosocial well-being: by highlighting the psychosocial effects of UA, particularly with regard to women’s empowerment, the re-search underlines the importance of considering social and psychological dimensions when assessing the benefits of UA. This perspective reveals 
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					UA’s potential to contribute to sustainable development by promoting individual and community well-being.

					An evaluation of urban planning and architecture: analyzing the link between urban planning and the reduction of adverse health effects from urban agriculture (UA) offers a valuable contribution. It underscores the pivotal role of architecture, urban planning, and governance in enhancing the benefits of UA while mitigating its potential risks.

					A transnational comparison: the comparative study between Dar es Salaam and Lomé offers valuable insights into how local contexts in-fluence the practices, benefits, and challenges of UA. This comparative approach enriches the overall understanding of effective strategies and context-specific obstacles.

					A rationale for UA planning: by demonstrating that UA can play a si-gnificant role in urban health and psychosocial well-being, the research provides strong arguments for the systematic integration of UA into urban development policies and plans. It highlights the importance of rethin-king UA not only as a means of food production, but also as an essential element of the urban fabric contributing to the health, well-being, and resilience of cities. The research does not stop at theory following the empirical studies, but even offers concrete, practical examples of UA integration in real projects.

					A policy instrument: the exploratory results and discussions of this research serve as a basis for an instrumental element in the policy of the two cities studied, and of African cities more generally. The essential ele-ment that is proposed, if it were only one, is that in addition to integrating agricultural plots into housing estates, UA farmers can be institutionally involved in the greening of the city. The aim would be to include them upstream of political decisions relating to urban planning in general and sustainable urban planning in particular.

					In sum, this research enriches the discourse on UA by highlighting its multidimensional potential to address issues of sustainable development, Ecosystem Services, urban health, and social equity in African cities, thus opening avenues for more inclusive and beneficial integration strategies. This is why UA should be planned to minimize its risks and increase its 
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					benefits in urban spaces. In this way, the cycle comes full circle, reconnec-ting the city dweller with nature (McGregor 2015; McNeill 2009) – the very source from which the city itself originally emerged (Fuller and Stevens 2019; Hughes 1992). Finally, one might question how transferable Greater Lomé and Dar es Salaam lessons are to the Global community.
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EXPERT

ANSWER AS DEFINITION TO UA

BXPERT 1

Urban agriculture, simply put, is agriculture practiced in urban
environments, particularly in interstitial spaces.

EXPERT2

Thatis the classic definition. What T know is that urban and peri-ur-
ban agriculture s the production of foodstuff, that s, fruit, vegeta-
bles, and other foods, all within the perimeter of a city. Thatis to say,
on the courtyards of houses, rooftops, vegetable gardens, orchards,
spaces leftvacant, and public spaces.

BXPERT3

It comes from urban vegetable gardens, where urban agriculture is
just agriculture done in these settings or an urban environment. I's
agriculture on a relatively small scale that's produced in an urban
setting for the occasional needs of those who farm.

EXPERT 4

Local agriculture. As you might say, local commerce, so local
agriculture, which can be either agriculture that you can practice on
a smallscale in your own home or on your own site, or on a nearby
urban space, which could be market gardening areas, spaces along
waterways, etc.

BXPERTS

Ttisa fact that people grow crops, plant plants, or raise livestock in
e or perhaps on the outskirts of cities.

BXPERT &

These are areas dedicated to market gardening activities. These are
non-aedificandi zones that are unstitable for housing, especial-

Iy Hlood-prone zones, which are dedicated to these activities.
Commonly, we talk about gardening, but in technical language, itis
market gardening.

EXPERT7

Tthink that is the most basic definition. Tt s agriculture that's
carried out, n other words, the production of food crops, fruit crops,
or ornamental crops. These are the types of plants produced in urban
environments. Moreover, when we talk about an urban environment,
itis an environment where people are agglomerated, and the space
reserved for agriculture is imited.

EXPERTS

Anything that contributes to covering urban space with elements we
call agricultural.

BXPERTO

Ttiswhat you can do as agriculture in the urban space of a city.
Moreover, 1do meanin the urban space of a city. This space, betin
the areas we call flood plains, be itin interstitial spaces, be it even
on the road (because people sometimes occupy part of it in addition
to the road), be it within the various plots, can all be considered
urban agriculture.

EXPERT10

1find it a bit complex n that it normally has a very important role to
playin planning.

EXPERT 11

Agriculture practiced in cities, whetherit's subsistence farming or
something on 2 large scale.
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