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ABSTRACT

The ability to respond to the need for food is threatened by the scarcity of urban farmers (UF) in
the elevation of the urban population. This shows that the availability of food is a cultivated land
function, indicating that agriculture is only a mirage when sites are unavailable for farming.
Irrespective of these conditions, the sustainability of food production within the city spaces is still
the complimentary urban infrastructure enhancing the movement of goods and farmers.
Therefore, this study aims to determine the patterns of integrating urban farming into city
infrastructure development. In this case, a mixed methods approach was used, with a sample of
236 UF obtained across five local government areas (LGA) of Ibadan metropolis, Nigeria, due to
the land availability that ranked first in the urban agriculture (UA) location within the city. Based
on interviews with selected farmers and literature reviews, many UF preferred to have their
farmlands located along the road for ease of mobility and access. The results showed that old age
limited farming travel distance, with several cases of farm produce theft, subsequently detected.
To solve these issues, land allocation and water infrastructure provision including irrigation Kits
were needed for the enhancement of UA and UF, respectively. In addition, comprehensive plans
integrating UF infrastructure spaces were suggested.

Keywords: Agriculture; City Spaces; Land Access; Urban Infrastructure

1. INTRODUCTION

Many African countries are endowed with land for food production, although the urban land
scarcity for urban farmers (UF) is a common challenge. According to Jayne et al. (2014), some
African countries were blessed with farming lands, although had fewer engagement capacities.
The emerging and increasing urbanization representing residential, commercial, and industrial
land-uses expansion in this continent, has also limited the potentiality of UA (urban agriculture)
within its cities. This is due to the decrease in agricultural land, regarding land-use conversion
unplanned urbanization and site degradation (Fischer & Shah, 2010; Jayne et al., 2014). Arable
farmlands are presently shrinking based on these urbanization and degradation processes. As
urbanized land likely to be doubled by 2030 (Seto et al., 2012), Alexandratos & Bruinsma (2012)
predicted the development of annual crop yield to be less than 1% over the next decade.
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It also predicted very limited space for the expansion of arable land. This showed that
urbanization, food demand increase, climate change, site degradation, as well as resource decline
and pressure were expected to cause a shortage of land in 2050 (Roeffen et al., 2013), indicating
a great challenge for agriculture. Based on Headey & Jayne (2014) and Jayne et al. (2014), an
analysis of changes in agricultural farm sizes was provided among some African countries. This
indicated that the land constrained for farming experienced an average reduction of two hectares
across the continent.

In Nigeria, the median farm size declined from 2.5 and 1.4 ha in 1994 and 2010, respectively, to
0.85 ha in 2013 (Headey & Jayne, 2014; FAO, 2017). According to Atu et al. (2012), urban
sprawl was a common event and remains one of the greatest threats confronting agricultural lands
in this country. Land uses such as residential, commercial, recreational, industrial, institutional,
and religious spaces, are also provided with greater priorities when physical development plans
are prepared by various planning authorities. In this case, Abiodun and Bayode (2014) asserted
that the land development rate in the Ibadan metropolis was fast outstripping the population
density, due to excessive site consumption. Between 1990 and 2013, the population of this city
approximately increased by 19%, with the land development rate also elevating from 42% (1989)
to 61 and 70% in 2000 and 2013, respectively. In addition, the per-capita land consumption has
exceptionally increased over three decades, based on the utilization of sites for development
initiatives, which emphasized commercial, industrial, educational, recreational, and residential
purposes. According to Wahab et al. (2018), 3 out of every 5 UF were displaced from their
previous farming locations, due to the urban land scarcity for UPA. This continuous decrease in
the availability of UA land is inimical to the sustainable urban agriculture and food security in
Ibadan, compared to other developmental activity areas.

These conditions explain the peculiarity of land scarcity, with the choice of farming location often
emphasizing city infrastructures. This is due to the relevance of the infrastructures, such as roads,
water, and conventional urban farming gadget, to the city's food system functioning. Mougeot
(2000) also advocated for innovative and optimal planning for city food system, which is
dependent on infrastructure and service. Based on Davies et al. (2021), Steenkamp et al. (2021),
and Sesan et al. (2022), city design and governance need to be inclined toward food security. This
is essential for a balanced symbiotic relationship between urban farming and city infrastructure
development. It is also important in stating the urban agriculture and infrastructure nexus towards
sustainable food security within the city center.

2. METHODS

This experiment was carried out in the traditional city of Ibadan, which is one of the major urban
centers in Nigeria. The city has a land area of 3,123.30 kmz2, where the urban local government
area occupies about 463.33km2. It also contains five urban and six peri-urban local government
areas (LGAS), respectively. A survey of 236 UF was carried out across the five metropolitan
LGAs of Ibadan North, North-East, North-West, South-East, and South-West. Moreover, data
was obtained using questionnaires, interviews, and field observation. In this case, the
questionnaire was administered to the farmers through mixed methods of purposive, snowball
and convenience sampling techniques. After obtaining the sample size of 236 participants, the
time frame, ease of UF access, and the clustering of farmers along purposively identified locations
were also essentially considered.

The integration of urban agriculture into city planning was carried out using global case study
experiences. The deductive reasoning of this planning process was also explored and integrated
into the development of inclusive spaces for all land uses. This was conducted through a
systematic literature review on cities and food systems. The question guiding this experiment also
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emphasized the patterns by which city farming and infrastructure were integrated into an urban
configuration, for sustainable food system planning.

3. RESULTS AND DISCUSSION
3.1. Questionnaire Results

Table 1 shows that the majority (92.3%) of the farmers have farmland sizes fewer than 5 ha. From
the entire sampled UF, 50.8, 41.5, 3.0, and 4.7% have farm sizes fewer than 1 ha, between 1-5
and 6-10 ha, and over 11 ha, respectively.

Table 1 City Farming Characteristic in Ibadan

Farmland size Food production sales
Farm size No.of UF | % | Do you sell within the city? Farmers’ response %
Less than 1 Hectare 120 50.8 Yes 82 34.7
1-5Ha 98 415 No 154 65.3
6-10 Ha 7 3.0 Total Response 236 100.0
Above 11 Ha 11 4.7

Factors influencing urban agriculture

Home Nearness Nearnessto | Availability | Nearness to Secured
Response | environment to road the source of of land market location
water
No. % No. | % No. % No. % No. % No. %
Agree 173 73.3 | 127 | 53.8 155 | 65.7 201 | 85.2 118 50| 134 | 56.8
Disagree 63 26.7 | 109 | 46.2 81| 34.3 35| 14.8 118 50 | 102 | 43.2
Total 236 100 | 236 | 100 236 | 100 236 | 100 236 | 100 | 236 100

Based on Table 1, 73.3 and 53.3% of the total participants agreed that home and road environment
served as factors influencing urban agriculture (UA). A total of 65.7, 85.2, 56.8, and 50% also
agreed that nearness to the source of water, land availability, secured location, and market
influenced UA, respectively. These results indicated that land availability, home environment, as
well as nearness to the source of water, secured location, road, and market were the motivational
factors influencing UA location. Regarding the point of sale, 34.7 and 65.3% sold their products
within and outside the Ibadan city market, respectively (See Table 1).

3.2. Interview Results

Agriculture is possibly carried out through the possession of cultivated land, where food and
farming are not a mirage. In this case, the urban densification causing different utilization of land
was no longer innovative. According to Ezendinma & Chikuezi (1999) and Ajadi et al. (2011),
the choices of "what, where, and how to produce” was determined by the culture, traditions,
market, water supply, rainfall, climate, sun exposure, soil condition, plot size (land), and home
distance. This proved that farmlands were often close to residential areas. Based on an interview
with one of the farmers, the following was reported: “...many of us are old, so the difficulty in
travelling far is not good for old age... and many of our children are not interested in farming...”

From this interview, farmers were not willing to travel a long distance from farms to residences.
This showed that the closeness of the farm to their homes enabled easier arrival and departure, as
well as appropriate monitoring processes. The ease of marketing is a very important factor in
farm locations, whose security is also very essential when considering animal husbandry. In
addition, the fear of theft and loss of animals to hoodlums is subsequently part of the important
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factors influencing animal farmers. In this case, an urban farmer reported the following: "... |
opted for a smaller plot size following the theft of my farm produce in the last planting season."

According to Tunde & Adeniyi (2012), transport affected agricultural marketing due to being the
only medium eligible for farmers to mobilize their products to the market. It indicated that the
difficulty in the product mobilization led to multiple on-farm sales as illustrated in Figure 1.

~

Figure 1 On-farm sales of produce at Eleyele roodeain(2018)

The closeness of farmlands to markets is very important when handling perishable goods and
vegetables. For farmers, these sales locations outside Ibadan include Lagos, Osun, Kwara, and
Ogun states. In this case, these states’ supply choices emphasized the demand of the buyers, which
often arrive at the farmland to buy and transport back home. Based on a vegetable farmer and
trader, more profits were generated from the street hawking carried out by the children within
their residential neighborhoods. For those selling within Ibadan, several factors were identified,
namely transportation cost and constraint, farmers’ preference based on market knowledge and
small-scale production, as well as high product demand. This indicated that supply was often
carried out near city neighborhoods when not on-farm, especially in Bodija, Shasha, Gbagi, Ojoo,
Sango, and Iwo-road markets.

According to Lanarc-Golder (2013), UF were arguably closer to the market, other farmers, and
supportive city organizations. This enabled them to share training and resources, as well as
collaborate with others to reach wider audiences. One of the most direct benefits of internal and
external food development was the new source of products and valuable people for local
communities. Petit et al. (2011) also identified road as a disadvantage to the quality of UF food
products. This was observed in city feeding and the additional value provided by urban farming.
Furthermore, Taiwo (2013) stated that road access was critical to the maintenance of UF
profitability, indicating that farmers cherished the need for easy access to city farms, which were
mostly located along vacant plots. Based on FAO (2017) and van Veenhuizen (2014), the
development often characterized by cut and fill was temporarily or permanently optimized for
urban farming. This proved that degenerated residential, office or industrial areas were
demolished, leading to the development of new open spaces liable to remain vacant for a long
time. New roads and power lines were also designed, enabling the development of new vacant
open spaces. Therefore, these developmental occurrences prioritized the balancing and syncing
of city farming and project.
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3.3. Sustainable Agriculture within a Sustainable City

A sustainable system is one of the most compelling challenges of the 21st century, where food is
an ideal medium for designing manageable urban, rural, or peri-urban locations due to the
systematic multi-functional character. In this process, food planning is presently uniting people
from a diverse range of backgrounds, including planners, policymakers, politicians, designers,
health professionals, environmentalists, farmers, traders, and civil society activists (ISOCARP,
2015). This confirmed that urban planners need to understand the methods and strategies of food
production, to achieve a sustainable system and city. Sustainability is described as a dynamic
equilibrium in the interactive processes between a population and the carrying capacity of an
environment. In this process, the population development expresses its full potential without
adversely and irreversibly affecting the reliant environmental capacity (Stivers et al., 1976;
Meadows and Randers 2004). It is also a function of ecological, economic, social and
technological themes (Hasna, 2007). Moreover, sustainability encompasses environmental
(stability of physical and biological systems), economic (capital base, income, and wealth
distribution among generations), and social (vulnerability reduction, social and cultural system
maintenance, and the ability to withstand shocks) city components (Ciegis et al., 2009).

A sustainable city is a location where citizens are able to meet their needs without endangering
the well-being of the ecosystem, as well as the present and future living conditions of other people
(Roseland, 1997). Sustainable agriculture also contains environmentally friendly methods of
farming, which allow the production of livestock and/or crops without damage to the natural or
human systems (Falk, 2013). In this context, a sustainable city provides adequate knowledge and
opportunities to promote manageable UA, with urban de-concentration continuously mobilizing
into the third century. This emphasized the development of new landscapes to provide healthy
living systems, compared to the prevention of urban malfunctions (Grady, 1994). When
urbanization is adequately managed, peri-urban agriculture is likely to be preserved. This
contributed to strengthening the city’s economic base, enhancing social cohesion, and blocking
open ecological loops (Tricker, 2012).

According to Andriatiana et al. (2012), the challenge globally confronting agriculture prioritized
the production pattern of food for the increasing world population. This was projected to reach
nine billion people in 2050 while conserving the environment. In developing a comprehensive
and sustainable approach for the African agricultural sector, the nitty-gritty of the problems needs
to be nationally understood and addressed (Afolabi, 2004). This explained that the sustenance of
a beneficial approach emphasized the intensification of agriculture, which entailed the use of
economic and environmental agricultural practices. These conditions were carried out to address
the global food insecurity caused by continuous population increase, agricultural land loss, and
environmental degradation, which had a long-term effect on the global farming system (Simon
etal., 2013).

Based on Lwasa et al. (2011), food production space was one of the major limitations for urban
and peri-urban agriculture in densely urbanized areas, especially in slum and squatter settlements.
This was either not readily available or limited in the area. In addition, the non-incorporation in
city planning and land tenure conflict was major factor for this inadequacy. Pothukuchi and
Kaufman (2000) also identified five patterns by which urban planners strengthened the food
system, namely (1) Data compilation on community food systems, (2) Relationship analysis
between food and other planning concerns, (3) Assessment of the present planning effect on the
local food system, (4) Food security integration into community goals, and (5) Future planners'
education about food system issues. This proved that food, as a discipline, was inseparable from
planning, whose relevance helped in the development and protection of internal and external
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spaces (White and Natelson, 2012). Cities were also historically developed around the supply and
distribution of food (Steel 2008), due to the dependence on urban infrastructure.

3.4. Urban Infrastructure and Urban Farming

Urban farming remains an integral part of the city landscape, whose relevance is unable to be
downplayed as a part of the spatial configuration of cities. Despite this, resilient and sustainable
food production remains limited within urban areas, due to the neglected infrastructural planning
for farming and urbanization. According to Lin et al. (2017), urbanization was continuously a
major limitation of conventional urban farming. This showed that future city expansion should
consider the need for UA to be integrated into urban land and green infrastructure planning, with
adequate food production within city spaces.

Based on Maxwell (1994), UA formed a crucial coping mechanism for the urban poor, although
its impact on the service infrastructure was extensively emphasized. This was to ascertain the
extent to which it influenced the failure of such services. Mbusya (2013) also highlighted that
uncoordinated UA in the planning or city arrangement led to urban infrastructure decay and
service disruption. This identified that a regulated and balanced UA planning was characterized
as water irrigation, reticulation infrastructure, fewer transportation interference, electricity, and
waste amenities as indicated in Figure 2. Since water is a necessity for UA, urban farmers are
subjected to floodplains and several sources, such as illegal irrigation connections, which often
destroy the flow lanes. For instance, sewage lines are often distorted to accommodate framing
nutrients on farmlands. This prompted a mixed utilization of infrastructure within the land use
schemes (Leh et al., 2011).

Presence of and strict abidance Lack of/or and poor

of policies, legal and regulatory implementation of policies,

framework legal and regulatory framework

water is illegally acquired for irrigation

Destruction and sabotage of water reticulation
infrastructures

High interference with transportation
infrastructures leading to Constriction of
roads and foot paths/ non pass-ability

Interference with electricity supply network

interference with waste disposal systems
leading to blockages

Figure 2 A balanced urban agriculture and city infrastructure planning model
(Mbusya, 2013)

According to the Whyfiles of the University of Wisconsin Board of Regents (2017), floodplain
and levees management, as well as channel construction were arguably critical to the social
inclusion of the farmers. This indicated that close residence to rivers and urban floodplain
management are important to farming and food production. Buttressing also emphasizes the need
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for UF infrastructure responsiveness towards enhancing urban food security (Bricas and Conare,
2019). In addition, Taguchi & Santini (2019) highlighted cities were promoting vertical farms, as
well as stacking layers of gardening and farming activities in a building and underground site.
This subsequently enabled the development of tunnel vegetables. In some cases, the vertical
economy supporting water harvesting systems and facilities was constructional and
infrastructural for urban farming (Despommier, 2019).

Figure 3 Vertical Farming within the city infrastructure in Suhqiao District, China
(Despommier, 2019)

According to Pauleit et al. (2019), city densification and contemporary smart development greatly
increased urban resilience and food security in Jakarta and Addis Ababa. The implementation of
these strategies led to lower losses of green infrastructure and its ecosystem services, such as food
provisioning, the urban heat island effect reduction, and the flooding risk during rainstorms. This
indicated that urban planning should concentrate on devising and implementing strategic key
measures at city and regional scales, such as the allocation of metropolitan centers and
infrastructures, as well as outlining the location of green facility conservation as a lifeline. In this
case, the role of integrating and improving coordination was important in achieving urban food
production among several professionals, such as agronomy and food engineers, drivers, and
managers. This is due to the importance of their cooperation in managing urban food system
vulnerability.

Based on Amusat & Amusat (2013) and Wahab & Popoola (2018), farm losses to city disasters
were not underplayed. This indicated that farmers lost about ¥350000 (1000USD) to flooding
along the urban and peri-urban corridor of Ibadan city. Agbola et al. (2012) also reported that
several urban farmers lost many agricultural products, such as fish, poultry, and crops, during the
historic flood occurrence in August 2011. This was due to the absence of specific management
policies, especially for water channels and the waste disposal behavior of the city residents. It
also stated that only the Ogunpa river was channelized in the city, including the dredging and
construction of concrete embankments (Agbola et al., 2012). Furthermore, Gould et al. (2020)
iterated that coastal flooding contributed to short and long-term farm losses in the United

Kingdom, where an average of £255 was lost on a hectare of land (Penning - Rowsell, 2013). In
the Western Massachusetts and Vermont areas of the USA, an estimated 15,400 acres of farmland
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with a cost of 20 million US dollars was also destroyed by storm (Warner et al., 2017). This was
in line with Dubbeling et al. (2019), where urban flooding, infrastructure, market, food insecurity,
neighborhood shocks and coordination were identified as the extreme weather vulnerabilities
against urban food production. The need for improved access to water infrastructure, roads, river
channelization projects, and integrated urban agriculture masterplan was also imperative towards
the reduction of farm loss, due to several city disasters such as flooding.

4. CONCLUSION

Based on the results, the family division of labor existed among urban farming households, as
children are often tasked to engage in trading activities. Farmers also preferred to carry out farm
activities near their homes, due to security demands and old age considerations. In this context,
some threats were identified toward urban farming, regarding the oldness of farmers and the
unwillingness of children to engage in farm activities. However, the reasons for these threats were
not investigated.

The relevance of water accessibility also led to the need for irrigation support and open field
supply by the government, for the urban farmlands along the upland region. From the results,
vegetable farmers’ quest for land along the floodplain areas, where irrigation farming was easy.
To limit the loss and produce monopoly by warehouse traders, a need for the government to
control the sale and purchase of the farm products was also observed, to increase UF profits. In
addition, an improved allocation of space for urban farming was needed in Ibadan and other cities.
The integration of the city towards sustainable production was also achieved through a
comprehensive planning process, which supported and identified food cultivation within the
urban center. Based on these results, the relevance of urban policy and tools, including UA and
UF, is very important for the holistic management of urbanization within the city.
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