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Abstract
Urban agriculture in sub-Saharan Africa has the potential to significantly improve urban food security and feed the 
underprivileged when promoted. In Ghana, urban agriculture has several characteristics that distinguish it from tradi-
tional farming practices. However, climate change poses a significant threat to urban agriculture, as changing weather 
patterns can lead to droughts, floods, and extreme weather events that damage crops and animals. This study explored 
the characteristics of urban food crops and livestock production in the Wa township, Ghana. Mixed methods of data 
collection and analysis were employed. A sample of 362 urban households was administered survey questionnaires sup-
plemented with 12 key informant interviews. Descriptive and content analysis were carried out, with the results presented 
in tables, graphs, and narratives. The study found that amidst climatic stressors, urban agriculture is characterized by 
the production of animals such as chickens, sheep, and goats and crops like maize, yam, beans, cabbage, and pumpkin. 
Land is acquired through purchasing, though other farmers obtain land from relatives and friends. There is a very strong 
relationship between residential class and the type of urban farming (Cramer’s V = 0.291 > 0.25) and a moderate rela-
tionship between residential class and land acquisition type (Cramer’s V = 0.108 > 0.10). The study concludes that urban 
farming is characterized by mixed farming coupled with crop diversification, which has implications for climate change 
adaptation measures. To adapt urban agriculture to climatic stressors, the study recommends that the Ministry of Food 
and Agriculture (MoFA) should streamline agricultural policy interventions in urban agriculture to promote agriculture 
intensification.
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1 Introduction

In sub-Saharan Africa (SSA), urban agriculture is essential for solving issues of environmental sustainability, food security, 
and poverty reduction [1]. Urban agricultural production supplements food production in rural areas [2]. With a large 
percentage of the population living in cities and the region rapidly becoming more urbanized, urban agriculture has 
become an essential tactic to guarantee access to wholesome food and improve livelihoods [3]. Urban agriculture typi-
cally operates on a small scale, often for domestic purposes and self-consumption [4]. This indicates that urban agriculture 
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is often practiced by individuals or households within urban areas on a subsistence basis utilizing limited spaces such as 
those at home, community, school, institutional, or rooftops [5]. Again, urban agriculture is often focused on food crops 
and livestock production [6]. Hence, urban agriculture refers to the practice of cultivating crops and raising animals within 
urban areas, providing fresh produce to local communities [7]. Urban agriculture refers to the practice of cultivating crops 
and rearing animals within cities or urban areas [8]. Furthermore, urban agriculture has gained significant attention as a 
sustainable practice in addressing food security, and economic development within cities in Africa with different charac-
teristics. In countries like Nigeria and Kenya, urban farming is commonly found in peri-urban areas due to the availability 
of open spaces, while in densely populated cities like Cairo, rooftop gardening and vertical farming are prevalent [9]. 
Again, staple crops like maize, sorghum, and millet dominate in sub-Saharan countries, while Mediterranean climates in 
North Africa favor the cultivation of fruits and vegetables [10]. Livestock integration in urban agriculture is a common 
practice in many African countries, contributing to sustainable waste management and diversified food production. 
Chickens, goats, and rabbits are frequently integrated into urban farming systems [11].

Urban agriculture in Ghana faces several challenges that hinder its development and potential to contribute to 
food security, poverty reduction, and sustainable urban development [12]. These challenges can be categorized into 
various aspects including land availability, environmental factors as in climate change effects, policy and regulatory 
frameworks, and social and cultural factors [10, 11]. One of the primary challenges in urban agriculture in Ghana is 
the limited availability of land for cultivation. Rapid urbanization has led to the conversion of agricultural lands into 
residential and commercial areas, reducing the space for farming activities [13]. Another key challenge faced by 
urban agriculture in Ghana due to climate change is water scarcity through changing rainfall patterns and farmers 
use water harvesting and irrigation to address it [14]. Also, rising temperatures and changing rainfall patterns can 
lead to reduced yields and increased vulnerability to pests and diseases [15]. This study defined climate change as 
the long-term shifts in temperature and weather patterns that have dire effects on agricultural production [16]. One 
of the primary effects of climate change on urban agriculture in Ghana is the increase in temperatures which affects 
crops and animal growth [17]. High temperatures result in to increase in pests such as aphids, mites, and whiteflies 
that tend to reproduce more rapidly under higher temperatures, posing a threat to urban crops [18]. Extreme weather 
events such as heat stress caused by high temperatures can lead to various health issues in animals, including respira-
tory problems, dehydration, and reduced immune function including the spread of anthrax [19].

Notwithstanding, the nature of urban agriculture in Ghana has implications for urban farmers’ climate change 
adaptation measures. Climate change adaptations here refer to the actions and strategies used to withstand the 
negative impacts of climate change on urban agricultural production [15]. To adapt to these climatic stressors, farm-
ers grow a variety of crops with different climate tolerances, farmers can reduce the risk of crop failure and ensure a 
more stable food supply [14]. Extent literature laid emphases on urban agricultural production [6, 20]. For instance, 
Taguchi and Santini [6] worked on the global prospects of urban agriculture, and Abdulai [19] studied ruminant 
rearing within urban space. Also, the issues of farmers’ climate change adaptation have been researched but from 
the rural perspective [21, 22]. Exemplary, Abazinab et al.[20] focused on livestock farmers’ climate change adapta-
tion measures and Wulandari et al. [23] underscored how roots and tuber farmers are climate change adaptation 
strategies. However, the nexus between urban agriculture’s characteristic nature and urban farmers’ climate change 
adaptation has received little attention from the scientific community. The seeks to achieve the following objectives:

1. To explore the nature and characteristics of urban agriculture
2. To explain how the nature and characteristics of urban agriculture constitute urban farmers’ climate change adapta-

tions.

Therefore, this study aims to explore the characteristics of urban agricultural production and how that necessitates 
climate change adaptation for urban Ghana.

2  Literature review

2.1  Characteristics of urban agriculture

An urban area is meant differently according to country-specific however, its definition differs from villages and 
hamlets [22]. For instance, Ritchie and Roser [22] said a locality that qualifies as an urban area in Argentina is an 
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area that has not less than 2000 inhabitants; in Sweden, it is a locality that has more than 200 people with houses 
spaced 200 m apart. This study borrowed the Ghana census definition of urban areas which is said to be taken as a 
geographical area with a population of 5000 people or more [24]. The term urban agriculture (UA) means different 
things to different people. For example, UA is the cultivation of crops and raising of farm animals in small urban 
spaces for own consumption or sale for income [8]. Also, UA is the growing of crops or rearing of livestock, or both 
within cities either on large or small scales [6]. Urban agricultural production is characterized by many components. 
These range from the site and ownership of the farms (private/public) land, to residential yards, and uncompleted 
building structures as just a few city authorities incorporate urban farming into planning [25]. Urban gardening may 
also be practiced in the open space [26]. Farmers could, for instance, plant a small orchard in a park, replace street 
trees with fruit trees, grow herbs and vegetables in pots, or make a hedge of fruiting plants [27]. Urban market gar-
dens, which are tiny farms that grow high-value produce, are perfectly positioned to support the specialty markets 
in the area and lessen the need to export goods over great distances [28]. Al-Kofahi et al. [27] argued that around 
50% of the city gardens are utilitarian, while 21% are aesthetically designed, and 53% are categorized as side yards.

Urban gardening practices are evolving through emergent approaches and the use of diverse materials and com-
ponents in garden construction [29]. It is crucial to consider the physical characteristics of urban agriculture gardens, 
such as the size of the plot or constructed area [4], the topography, and how they connect to the surrounding public 
space, such as the presence of fences [30]. The scale and nature of urban agriculture can vary in the city, such as in 
intra-urban spaces, and depending on whether the garden is located on marketable land with other possible appli-
cations or non-marketable agricultural land with very little public content [31]. Urban gardening also takes place 
in residents’ yards and built-up structures within cities [32]. In most cities, backyard vegetable gardens, which may 
have long been a common sight in city yards, are regaining popularity as people become more aware of the need for 
fresh, healthful food [32]. To integrate intensive farming with other urban settings, such as houses and workplaces 
[33]. There are various opportunities to retrofit existing structures with the necessary technologies to enable food 
production, even though the futuristic conceptions serve as architectural inspiration for new development. Many 
cities have flat rooftops that are ideal for urban gardening [34].

2.2  Urban agricultural practices and climate change adaptions strategies

Urban agriculture can take many forms, such as raising fruit trees, vegetables, medicinal plants, and spices, and raising 
poultry or animals to produce eggs, milk, meat, and wool [35]. The common crop types that are grown in urban spaces 
are fruits such as watermelon, cereals like maize and rice, roots and tubers (yam and cassava), and vegetables in the 
form of okra, and pepper [35]. Similarly, their findings showed that home gardening is dominant in Ghanaian cities; 
farmers mostly cultivate staple food crops like maize but not perishable and or cash crops [36]. However, farmers lack 
the resources necessary to encourage the production of urban food [6]. Many urban dwellers are at food security risk 
as crops and animal production in their neighbourhoods are affected by climate change conditions in the form of 
drought and floods. The solution to this is the adoption of production practices to adapt to climate stressors. Urban 
agriculture is affected by climate change and farmers are at risk [37]. For instance, rising temperatures frequency, 
and intensity of extreme weather events can lead to heat stress in crops and livestock, affecting their growth and 
productivity [38]. Adapting agricultural practices is crucial to ensure food production remains resilient in the face of 
these changes and farmers use strategies such as crop diversification, improved water management, and improved 
livestock management [21].

Urban agriculture, as a complex and dynamic practice, is deeply influenced by institutional roles and structures. 
This literature review examines the existing knowledge on how institutions contribute to shaping the characteristics 
of urban agricultural production. The analysis encompasses diverse aspects such as policy frameworks, govern-
ance structures, and institutional support, providing a comprehensive understanding of the institutional dynamics 
within urban agriculture. Institutional policies play a pivotal role in fostering sustainable urban agriculture [39]. 
They added that Policies that secure land tenure, incentivize small-scale farming, and integrate urban agriculture 
into urban planning contribute significantly to the growth and resilience of urban farming practices. Institutions 
that provide research funding, technical assistance, and knowledge-sharing platforms play a crucial role in shap-
ing the technological landscape of urban agriculture [40]. According to the work of Fanfani, et al. [41], institutions 
that facilitate community-led initiatives and establish platforms for knowledge exchange contribute to the creation 
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of social networks within urban agriculture. This, in turn, influences the characteristics of urban farming practices, 
emphasizing collaboration and shared resources [42].

2.3  Conceptual framework

The interrelationship between urban agriculture characteristics and urban farmers’ adaptation to climate change 
strategies has been schematized. Therefore, Fig. 1 shows the connections between urban agriculture characteristics 
and farmers’ climate change adaptation strategies. The characteristics of urban agriculture are affected by climatic 
stressors. Stakeholders in urban agriculture through policy frameworks have a role to play in urban agriculture 
within cities through decision-making on urban agricultural land acquisition and locations. Again, the stakeholders 
in urban agriculture influence the kind of climate change adaptations urban farmers have to put in place based on 
the characteristics of their activities. These adaptations are remedies to the climatic stressors that are affecting urban 
agriculture. The effectiveness and efficiency of these climate change adaptation strategies determine the outcome of 
urban agricultural production. Effective and efficient climate change measures mean increased urban agricultural pro-
duction and ineffective and inefficient climate change adaptations mean, decreased urban agricultural production.

3  Materials and methods

3.1  Study area context

This study was conducted in the Wa Municipal, Ghana which lies between latitudes 1º40’N to 2º45′N and longitudes 
9º32′ to 10º20′W of the equator with s landmass of about 234.74 km square [24]. Generally, the topography of the 
Wa Municipality is undulating with an average height between 160 and 300 m above sea level [37]. The temperature 
ranges between 40 and 45 ℃. The period between November and April does not support crop cultivation but animal 

Fig. 1  Urban Agricultural 
Characteristics and Climate 
Change Adaptation Nexus.  
Source: Authors Construct, 
2023
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rearing is common. Conversely, the harmattan season increases animal mortality [24]. The Wa Municipality has about 
200,672 residents with 143,358 urban dwellers [24]. Also, out of about 70% who engage in agricultural activities, only 
30.2% are direct food crops and animal producers [43].

The staple food crops in the municipality are cereals like maize (Zea mays), and millets (Panicum miliaceum) as well 
as legumes beans (Phaseolus vulgari L.), and groundnuts/cowpea (Vigna unguiculata). Other crops are tubers- yams 
(Dioscorea alata), cassava (Manihot esculenta) sweet potatoes (Ipomoea batatas), and vegetables Cabbage (Bras-
sica oleracea), okra (Abelmoschus esculentus), tomatoes (Solanu lycopersicum), pepper (Capsicum annuum), pumpkin 
(Cucurbita) and garden eggs (Solanum melongena). Animals reared include sheep (Ovis aries), goats (Capra aegagrus 
hircus), cattle (Bos taurus), and pigs (Sus scrofa domesticus). Other animals also include poultry such as chicken (Gal-
lus gallus domesticus), turkey (Meleagris), ducks (Anatidae), and guinea fowls (Numididae). Most of these animals 
are reared on a subsistence basis [23]. The study was conducted in the Upper West Region of Ghana, particularly 
Wa Township. The choice of the study area is informed by the fact that many people within the Upper West Region 
especially, the Wa township mainly derive their livelihood from crop and animal production [44]. Using Osumanu 
et al. [38] zonation of the Wa township, the study area was divided into three (3) residential zones; lower (Kanbale, 
Kpaguri, and Mango), middle (Sombo, Konbiehi, and Social Security and national insurance trust (SSNIT) residential 
area), and high classes (Naporgbakole, Nakoripaani and Bilbao residential areas) (See Fig. 2).

3.2  Research approach and design

This study employed mixed methods of data collection and analysis from a pragmatic philosophical point of view to 
understand the characteristics of urban agriculture and farmers and their relations to climate change adaptation strate-
gies. This is meant to give a philosophical line of direction and the research debate [45]. Primary data were collected 
directly from the respondents (urban households and urban agriculture stakeholders). The target population of the 
study consists of all urban households within the Wa township, individuals, and institutions that have a role to play in 
urban morphology and farming activities. The study zoned the limit of the Wa township, and the households were listed. 

Fig. 2  Study Area Map.  Source: Author’s Construct, 2022



Vol:.(1234567890)

Research Discover Sustainability            (2024) 5:58  | https://doi.org/10.1007/s43621-024-00227-0

In the listing, 1450 were obtained and a sample size of 362 was arrived at using Yamane [43:886] sample size formula 
which is given as;

where:
n = the sample size for the study.
N = the sample population of the study.
1 = constant.
e = margin of error for the sample mean.
Therefore, in this study:
N = 1,450.
e = 95% or an error margin of 0.05 confidence level.

The quantitative phase collected data from urban households using a survey with a semi-structured questionnaire 
built on mobile phones for easy, safe, and faster enumeration of households. The quantitative data was collected between 
July and August 2022. In the qualitative phase, there were twelve (12) key informants interviewed at two levels; com-
munity and institutional levels. At the community level, eight (8) key informants were interviewed. They included four (4) 
Chiefs and four (4) ‘Tindaabas’. At the institutional level, the focus was on the Department of Town and Country Planning 
(2) and Officers from the Municipal Environmental Health and Sanitation Department (2). These are key individuals and 
institutional representatives with insight into the distribution of urban agriculture practices. The interview guide was 
used in the qualitative data collection. The development of the tool was informed by earlier document reviews where 
these key informants and their roles in urban agricultural production were ascertained. Even though the questions were 
formed in English Language but the actual interview was done in “Dagaare”/”Waalee”, the common native language, 
and to some extent, English Language provided the respondent could understand. Non-participant observation was 
also employed to gain the visual evidence necessary for the study findings [47]. The qualitative data was also collected 
between November and December 2022. Table 1 shows the sample population and sample size. This sample size distri-
bution was also included.

3.2.1  Data analysis and ethical considerations

The quantitative data were exported to Microsoft Excel format which was exported to Statistical Package for Social Sci-
ences (SPSS) version 20.0 for further analysis. The interviews were recorded transcribed and analyzed. The data analysis 
made use of descriptive statistics; frequencies, percentages, chi-square-test, and content analysis. The results are pre-
sented in the form of tables, graphs, and narratives. In terms of ethical considerations, the study data collection process 
went through an ethical clearance process before the fieldwork started. There was a community entry process, informed 
consent was sought from the respondents through the sectional leaders such as the Chiefs, ‘Tindaabas’, and Assembly 
Members by way of an introductory letter signed by the Head of the Department of Environment and Resource Manage-
ment of the SDD-UBIDS. All participants were assured of the confidentiality of the information.

n =
N

1 + N(e)2

n =
1, 450

1 + 1, 450(0.05)2

n =
1, 450

1 + 1, 450(0.00025)

=
1, 450

4
= 362.5 = 362
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3.2.2  Research ethics

In the study, ethical issues were handled in the following ways; First, introductory letters from the Department of Environ-
ment and Resource Management of the Simon Diedong Dombo University of Business and Integrated Development Stud-
ies (SDD-UBIDS) were distributed to the community leader and the institutions of the study. Secondly, community entry 
was done through the community leaders (Assembly Members, Unit Committee Chairpersons, Chiefs, and Landlords). 
Informed consent was taken from all participants before they took part in data collection. Participation was voluntary 
and all participants in the study were assured of the secrecy and confidentiality of the information.

4  Results

4.1  Type of urban agriculture and mode of land acquisition

The study underscores urban households’ participation and non-participation in urban agriculture in the era of climatic 
stressors. Results on urban dwellers’ participation in UA production in the Wa Municipality showed that of the 362 house-
holds that participated in the survey, the findings show that the majority (52.8%) of the respondents are engaged in UA. 
Also, many of the urban farmers are into crop production only, representing about 73.5% of the respondents while about 
10.9% are into animal production alone and only 15.2% are growing crops, at the same time rearing animals (See Table 2).

Participation in urban agriculture is affected by state regulations and policies. The qualitative findings indicate that 
farming in the urban areas is accepted but there are several issues affecting its success. These are associated with the 
nature of urban design and land use planning. Urban planning in Ghana is tailored towards physical development such 

Table 1  Sample Frame and 
Sample Size Distribution

Source: Field Work, 2021

Cluster Community Number of households Number of 
households 
sampled

Lower class Kanbale 102 25
Kpaguri 125 31
Mangu 140 35
Total 367 91

Middle class Sombo/Chorkor 164 41
Konbiehi 149 37
SSNIT 175 44
Total 488 122

Upper class Naporgbakole Ext 198 49
Nakoripaani 196 48
Bilbao/airstrip 201 52
Total 595 149

Overall total 1,450 362

Table 2  Participation and 
Types of Urban Agriculture 
(N = 362)

Source: Field Work, 2022

Participation Frequency Percent

Yes 191 52.8
No 171 47.2
Type of urban farming
 Crop production 141 73.8
 Animal production 21 10.9
 Both crops and animal production 29 15.2
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as building purposes, educational and healthcare facilities, entertainment, and recreational centres, and meeting admin-
istrative purposes. Even though landowners lease lands to people irrespective of the purpose, the type of development 
on the land is controlled by the government machinery through the Town and Country Planning Department and the 
Lands Commission. This is seen in their work in terms of demarcation and leasing of lands for developmental purposes. 
Interestingly, landlords are of the view that they never had in mind reserving lands for farming because they consider 
the urban areas prohibited from farming. A landlord said:

…” I know that people use their uncultivated land for farming purposes in the urban areas but they later use it for the 
intended purpose like building. I have been assisting in the sale of lands till I became a family head. What I know is the 
surveyors reserving lands for parks, schools, hospitals, and roads but I never heard anything like reserving land as a farm” 
… (Landlord, June 2022).

Many landlords were surprised to learn that farming around their houses in the city is possible. Another landlord had 
this to say:

“Really!!!, I have sold all my farmlands because I never knew I could farm in the city. If I were aware of this, I should have 
left some portions closer to my house to farm on … even though, one day my children will sell or develop on it” (Landlord, 
June 2022).

Furthermore, it was clear that there have been Municipal level by-laws for managing urban farming but not yet gazet-
ted. Urban agriculture is criminalized under the Criminal Code Act of 1960 in Ghana. That is the Criminal Procedure Code 
(Act 80), Sect. 300. In, the law on animal rearing talks about stray cattle including swine, sheep, and goats where animals 
are confiscated if the owners do not appear before 10 days. Vegetable and legume production is legal while other crops 
such as cereal, roots, and tubers are not legal because of security reasons. In an interview section, a respondent said:

The law states that rearing of animals and cropping are not supposed to be done in the urban centres but there was 
reconsideration with the advent of Operation Feed Yourself’ in the 1970s. Another law is that stray animals on the street 
and in town without their owners controlling them should be rounded up by the environmental health department and 
the owners prosecuted (Municipal Environmental Health and Sanitation Department, June 2022).

4.2  Types of animals and crops urban farmers produce

The study revealed that many types of animals are reared within the urban space. These are grouped into ruminants 
such as sheep, goats, and cattle, and non-ruminants like pigs. Interestingly, the majority of the urban residents raise 
ruminants; sheep, goats, and cattle. The majority (73.3%) of the urban households produce sheep. Again about 25.7% 
of the urban households rear goats and 24.3% rear cattle. However, the majority (75.7%) of urban households do 
not raise cattle, 74.3% do not rear goats, and 70.0% do not rear non-ruminants like pigs. Similarly, the findings hold 
that urban dwellers keep poultry in and around their neighbourhoods despite the recent climate change effects. A 

Fig. 3  Common Types of 
Animals Urban Farmers Raise.  
Source: Field Work, 2022
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total of 80.0% of Urban residents raise poultry such as chicken, 79.0% raise turkey 68.0% raise ducks and 52.0% raise 
guinea fowls 52% (See Fig. 3).

In examining urban households’ urban farming patterns under climatic difficulties, the study further unravelled 
the type of crops that are commonly grown in urban neighbourhoods. The results in Fig. 4 indicate that there are 
different categories of crops that urban farmers cultivate namely; vegetables, roots and tubers, legumes, and cereals. 
Urban farmers also cultivate vegetables like cabbage which the majority of the farmers representing 86.4% grow. This 
is followed by the growing of pumpkin leaves byabout 68.1% of the respondents. Of the urban farmer population, 
those who engage in the cultivation of okra and tomatoes are about 62.8% each, and pepper 50.8%. The study find-
ings suggest that aside from the cultivation of vegetables, urban farmers are interested in growing cereal crops such 
as maize representing about 80.1% of the responses. Furthermore, the results indicate that urban farmers cultivate 
legumes such as beans and groundnuts/cowpeas. However, the majority, representing about 78% of the responses, 
favoured the cultivation of beans.

The cultivation of maize is also common because millet such as the traditional varieties takes a longer time to mature 
and with obstructions such as climate change stressors, farmers cultivate crops that are early maturing to reduce climatic 
effects such as maize varieties. During field observation, many maize farms were found within the urban space (See Fig. 5).

Fig. 4  Common Types of 
Crops Urban Farmers Grow.  
Source: Field Work, 2022
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4.3  Land ownership and physical characteristics of urban farms

To deepen the understanding of crops and animal production within urban settings, the study assessed land ownership 
and urban farm dynamics. Interestingly, the ownership regime of the urban farm plots leasing where lands are purchased 
represents about 53.4% of the responses (See Table 3). Of the total number of urban farmers, the majority of their crops 
farms are located in a fenced environment representing about 94.7% of the total responses. Wire mesh is 42.0%, the use 
of sticks is 32.6%, and the use of bricks or bricks is 14.0%.

The majority of urban farmers, representing about 94.7%, revealed that they house their animals with different types 
of structures. These animals are housed in wooden structures representing about 49.1% while that of bricks or blocks 
structures represents about 41.9% of the responses. Just 9.0% of urban farmers practice open space or free-range hous-
ing of animals within urban settings. During the observation, crop farmers fenced their plots with different materials 
such as sticks, old zinc, wooden boards, and blocks (See Fig. 6).

During field observations, it was clear that wire mesh is crucial in the fencing of urban farms. Some farmers mount 
sticks as poles while others use metal poles. This means that the sticks are subjected to change when they get rotten. 
However, the metal poles last longer because they can be used repeatedly in each farming season (See Fig. 7).

From the interviews, institutional-level data portrayed that there are Laws regarding spatial planning and zoning. For 
instance, the Land Use and Spatial Planning Act, of 2016 (Act 925). Furthermore, the aim of the Land Use and Spatial 
Planning Act, 2016 (Act 925) is to promote the sustainable development of lands and the expansion of human settle-
ments through decentralization of the planning system. There is also the Land Act 2020 (ACT 1036) which spells out two 
categories of land ownership in Ghana: public and private. While the public lands are owned by the government, the 

Table 3  Ownership and 
Fencing of Urban Farms

Source: Field Work, 2022

Attributes Frequency Percent

Urban farmers’ land ownership
 Family/relative 61 32.0
 Purchased 102 53.4
 Gift 10 5.2
 Rented 16 8.3
 Others 2 1.1
 Total 191 100.0

Fencing
 Yes 184 96.3
 No 7 3.7
 Total 191 100.0

Materials in fencing urban farms for crop production
 Block/bricks 26 14.0
 Wire mesh 77 42.0
 Sticks 60 32.6
 Guinea corn stocks 10 5.4
 Others 11 6.0
 Total 184 100.0

The housing of animals in urban farming
 Yes 181 94.7
 No 10 5.3
 Total 191 100.0

Housing unit for animals
 Bricks/blocks 76 41.9
 Wooden structure 89 49.1
 Open space 16 9

Total 181 100.0
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private are owned by individuals or groups. These laws are decentralized to the Metropolitan, Municipal, and District 
Assemblies (MMDAs) to implement by giving permits to developmental establishments. A respondent for the Town and 
Country Planning Department explained the land use planning and urban agriculture this way;

Even though there are central laws regarding land use planning in Ghana there is no portion with clarity on urban agri-
cultural production. For urban agriculture to be part of our national laws, then it should be within the area of land use 
planning for special purposes. Mostly the implementation of these spatial planning laws is decentralized to the Metro-
politan, Municipal, and District Assemblies (MMDAs) to implement (Town and Country Planning Department, June 2022).

The study further analyzed the significant level of the type of urban farming that takes place among the different 
residential classes (high, medium, and lower) within the urban neighbourhood. Crop cultivation is done across both resi-
dential classes with differences in the number of farmers per class but very common among the medium class (31.9%), 
high-class residential class (29.3%), and low class (12.6%) (See Table 4). These results are not statistically significant at 
alpha 0.05 (p-value = 0.348 > 0.05). Therefore, the results showed a weak relationship between the type of urban farming 
and the residential class within cities (Cramer’s V = 0.108 > 0.05).

Land acquisition is critical in urban farming. Therefore, the study again measured the statistical association 
between the residential classes and the mode of land acquisition. Although urban farming takes place in all the 
residential classes, the mode of land acquisition is through purchase. This is represented by about 25.1% in the 

Fig. 6  An Urban Crop Farm 
Fenced with Different Types 
of Materials.  Source: Field 
Observation, 2022

Fig. 7  An Urban Crop Farm 
Fenced with Wire Mesh.  
Source: Field Observation, 
2022
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medium class and about 23.6% in the high-class areas. However, in the low-class areas, the mode of acquisition is 
either through the family or relatives. This represents about 4.7% (See Table 5). The mode of land acquisition defines 
the types of crops and animals farmers produce.

The cultivation of different types of crops is associated with the residential class a farmer resides in. It was ascer-
tained that about 38.9% cultivate beans in high-class areas, and 39% and 37% do not cultivate maize in medium 
and high-class areas. Again, in terms of vegetable production like cabbage, about 29.9 and 28.2% of urban farmers 
cultivate this crop in medium and high-class residential areas (See Table 5). The results were explicit on crop types 
such as legumes (beans), cereals (maize), and vegetables (cabbage) to be statistically significant at alpha 0.05 
(p-values = 0.001, 0.001, and 0.001 < 0.05) respectively. Hence, there is a relationship between the type of crop 
an urban farmer cultivates and the residential class the farmer lives in. The study shows that beans, maize, and 
cabbage have a strong relationship with the type of residential class (Cramer’s V = 0.161, 0.166, and 0.175 < 0.10) 
respectively. Interestingly, the results showed that about 35.3 and 33.3% of urban farmers produce chicken in the 
high and medium classes. Sheep production is said to be within some high-class areas, representing about 33.2% 
of the urban farmers who are into chicken production. This result indicates a statistically significant (p-value = 0.004 
and 0.008 < 0.05) in that order.

5  Discussions

This study focuses on the nature and characterization of urban agricultural production and how these enforce 
urban farmers’ climate change adaptation strategies. Urban agriculture is characterised by both crop and animal 
production where different crops and animals are produced as climate change adaptation strategies. The land 
acquisition is purchasing. Predominantly urban farms are located near farmers’ compounds and are fenced with 
materials to cater for pest destructions.

Table 4  The Significant Level of Urban Farming Type and Land Acquisition by Residential Class

Cramer’s V > 0.25, very strong relationship; Cramer’s V > 0.15, strong relationship; Cramer’s V > 0.10, moderate relationship; Cramer’s V > 0.05, 
weak relationship and Cramer’s V > 0, no or very weak relationship

p-value < 0.05, statistically significant; p-value > 0.05, statistically insignificant

Source: Field Work, 2022

Residential class Type of urban farming Total

Crop Animal Both crop and animal

High class 56 (29.3%) 13 (6.8%) 12 (6.3%) 81 (42.4%)
Medium class 61 (31.9%) 7 (3.7%) 13 (6.8%) 81 (42.4%)
Lower class 24 (12.6%) 1 (0.5%) 4 (2.1%) 29 (15.2%)
Total 141 (73.8%) 21 (11.0%) 29 (15.2%) 191 (100.)

N = 191, x2 = 4.455, df = 4, p = 0.348andCramer
�

sV = 0.108

Residential class Land tenure arrangement Total

Family/Relatives Purchased Gift Rented Others

High class 30 (15.7%) 45 (23.6%) 4 (2.1%) 2 (1.0%) 0 (0.0%) 81 (42.4%)
Medium class 22 (11.5%) 48 (25.1%) 5 (2.6%) 6 (3.1%) 0 (0.0%) 81 (42.4%)
Lower class 9 (4.7%) 9 (4.7%) 1 (0.5%) 8 (4.2%) 2 (1.0%) 29 (15.2%)
Total 102 (53.4%) 61 (31.9%) 10 (5.2%) 16 (8.4%) 2 (1.0%) 191 (100.0%)

N = 191, x2 = 32.292, df = 8, p = 0.001andCramer
�

sV = 0.291
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5.1  Type of urban agriculture and mode of land acquisition

There are urban production activities taking place in the urban area which are in three categories; crop producers, 
animal producers, and those who are into both crops and animal production. This trend revealed that it is easier to 
produce crops within the urban space than animals in the era of climate change. Animal rearing is quite difficult since 
they destroy other people’s property. In some situations, categories of animals are religiously unacceptable aside 
from the cost of production. In northern Ghana, farmers’ choices and preferences in livestock farming are influenced 
by factors such as species, lifespan, housing system, stocking density, and production system [48]. This means that 
despite the increasing climate change effects on agriculture, urban residents are interested in producing within 
any available space. This can be attributed to the limited space to be used for both crops and animal production 
within cities, unlike the rural settings with vast land. This finding confirms the claim of Pham and Turner [42] and 
FAO [8] who asserted that urban farming is aligned with the production of either crops, animals, or both in an urban 
neighbourhood. This does not support the findings of Alimba et al. [7] and Wilson [43] that in improving urban food 
systems, the focus should be higher on the processing and supply value chain than the direct production. This is 
associated with the fact that the prevailing climatic conditions do not favour animal production within the urban 
space because they are vulnerable to bad weather. For instance, poultry production is not effective under excessive 
heat and rain, however, most crops are vulnerable under excessive heat and rain [44, 46]. Even though the possibil-
ity of urban farm sizes being small is higher, however, intensification of agricultural practices gives urban farmers 
opportunities in production [43].

Even though animal rearing in the city meets socio-economic significance the act causes sanitation issues as it 
makes the surroundings untidy [50] apart from challenges emanating from thefts. Farmers in the urban area who are 

Table 5  The Significant Level 
of Urban Crop and Animals 
Types Class

Cramer’s V > 0.25, very strong relationship; Cramer’s V > 0.15, strong relationship; Cramer’s V > 0.10, moder-
ate relationship; Cramer’s V > 0.05, weak relationship and Cramer’s V > 0, no or very weak relationship

p-value < 0.05, statistically significant; p-value > 0.05, statistically insignificant

Source: Field Work, 2022

Type of crop cultivated Residential class

High Medium Lower Total

Beans Yes 58 (38.9%) 64 (17.7%) 27 (7.5%) 149 (87.6%)
No 10 (47.6) 10 (2.8%) 1 (0.3%) 21 (12.4%)
Total 68 (20.1%) 74 (20.5%) 28 (7.8%) 170 (100.0%)

N = 170, x2 = 20.034, df = 4, p = 0.001andCramer
�

sV = 0.166

Maize Yes 5 (3.0%) 6 (3.6%) 6 (3.6%) 17 (10.2%)
No 63 (37.0%) 68 (39.9%) 22 (12.8%) 153 (89.7%)
Total 68(40.0%) 74 (43.5%) 28 (16.4%) 170 (100.0%)

N = 170, x2 = 22.216, df = 4, p = 0.001andCramer
�

sV = 0.175

Cabbage Yes 67 (28.2%) 71 (29.9%) 27 (11.3%) 165 (69.4%)
No 1 (6.12%) 3 (18.3) 1 (6.12%) 5 (30.6%)
Total 68 (34.3%) 186 (48.2%) 70 (17.5%) 170 (100.0%)

N = 170, x2 = 18.792, df = 4, p = 0.001andCramer
�

sV = 0.161

Type of animals
 Chicken Yes 18 (35.3%) 17 (33.3%) 5 (9.9%) 14 (27.4%)

No 6 (11.7%) 3 (5.8%) 2 (3.9%) 37 (72.6%)
Total 24(49.0%) 20 (39.1%) 7 (13.8%) 51 (100.0%)

N = 51, x2 = 15.213, df = 4, p = 0.004andCramer
�

sV = 0.145

 Sheep Yes 17 (33.2%) 8 (15.6%) 4 (7.8%) 29 (56.8%)
No 7 (13.9%) 12 (23.5%) 3 (0.8%) 22 (43.2%)
Total 24 (47.1%) 20 (39.1%) 7 (8.6%) 51 (100.0%)

N = 51, x2 = 13.922, df = 4, p = 0.008andCramer
�

sV = 0.139
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into the production of both crops and animals are better off adapting to climate change than those who are not. This 
corroborates the findings that agricultural diversification is a way of tackling the negative consequences of weather 
[18]. Climatic stressors such as the outbreak of tropical animal diseases, flooding, and drought affect agricultural 
production and cannot be precluded in climate change and agriculture discourse [47]. This supports the idea that 
farmers produce animals that are easy to handle under the current weather pattern of the area pointing to the fact 
that understanding farmers’ perspectives is crucial for the successful implementation of improved urban livestock 
production under the prevailing climatic situations [55]. In terms of crop production characteristics, vegetable cultiva-
tion is predominant in the urban environment because farmers do not need large plots for it. The cultivation of many 
types of crops points to the diversification of crop production to survive even under the negative effects of climate 
change as crop resiliency increases [56]. To buttress the above point, the subsistence nature of urban vegetable 
production means that urban households could rely on minor irrigation from households’ water in the absence of 
rainfall due to climate change. This confirms the argument that most urban dwellers’ choice of crop is more on the 
cultivation of vegetables to meet the nutritional needs of the population [36]. However, Mackay’s [35] findings do 
not corroborate the emphasis that urban vegetable producers are targeting the urban market.

Urban farming remains illegal according to the study and agriculture producers within the urban space are liable to 
punishment under the Criminal Procedure Code (Act 80). This punishment is in the form of fines. This confirms the claim 
that animals found in selected urban centres in Ghana shall be confiscated and a fine of GHS 2,00.00 per head shall be 
paid to the Accountant-General [49]. The owners either pay a fine or forfeit the animals when they come after ten (10) days 
of confiscation [49]. Again, some bylaws are formulated and implemented by the Municipal Assembly. This confirms that 
city authorities in Africa formulate and implement bye-laws that ban urban farming Meenar et al. [50] particularly animal 
rearing which has moved from extensive grazing to semi-intensive zero grazing [57]. Drawing from the above findings, 
it is clear that urban crop and animal production are not strengthening stakeholders to increase farmers’ capacity and 
willingness to participate in producing any type of crops and animals of their choice. This suggests that urban farming 
is not on the developmental agenda of city authorities [25]. Farmers are restricted by the type of crops and animals to 
produce because it is illegal. The fear of appearing before authorities to answer questions serves as a disincentive for 
urban crop and animal production. Crops such as vegetables and legumes and animals like sheep, goats, poultry, and 
pigs are allowed to be produced within urban neighbourhood because these crops complement the food needs of the 
urban population. However, animal production under the intensive system is encouraged because sanitation-related 
challenges resulting from farm animals will be reduced.

5.2  Locations, land ownership, and physical characteristics of urban farms

The location of urban farms and land acquisition mode is done by stakeholders. Land ownership is largely at the individual 
and family levels. Land tenure security plays a crucial role in attracting investments to urban agriculture within African 
cities as insecure land tenure hinders the development of urban agriculture and limits the potential for investment and 
growth [58]. Animals are housed in urban farming. This means that urban farmers use intensive farming systems in raising 
animals within urban settings. This has some climate change implications because animals are not exposed to disease-
infested environments due to the changing climatic effects [50]. This means that the associated high temperatures 
resulting from climate change affect animal production when only an intensive system is practiced by urban farmers 
[44]. However, this does not support the findings of the work of Ferreira et al. [51] that an intensive farming system is 
ideal for animal production. The reasons for fencing a farm include managing stock breeding, preventing stock from 
straying, improving property appearance, promoting successful vegetation growth, and controlling disease outbreaks 
among livestock [52, 53]. The study does not support the finding of Osman et al. [54] that the rearing of small ruminants 
such as goats and sheep is not regulated by urban farmers. There are laws on urban zoning and planning in Ghana, but 
these laws do not integrate urban agriculture into land use planning and zoning [56]. This affects accessing space for 
urban agricultural production. The implication is that although urban farming has no place in zoning in Ghana, there is 
the opportunity to place urban planning under the special development component of the zoning regulations [35, 56]. 
This will pave the way for land allocations to urban agriculture be it private or government land. This can be initiated by 
using undeveloped government lands that could support urban food production within the urban neighbourhoods.

In terms of conceptual reflection, urban agricultural production is a multifaceted phenomenon influenced by a myriad 
of factors ranging from spatial dynamics to socio-cultural contexts. Reflecting on the characteristics of urban agricultural 
production provides insights into the complexities and opportunities that arise within this dynamic field. A concep-
tual reflection on the characteristics of urban agricultural production reveals a dynamic and interconnected system. It 



Vol.:(0123456789)

Discover Sustainability            (2024) 5:58  | https://doi.org/10.1007/s43621-024-00227-0 Research

highlights the need for a holistic approach that considers spatial, ecological, technological, and socio-cultural dimensions. 
The diversity of crops cultivated in urban areas highlights the adaptability of urban farmers to local climates and con-
sumer demands. Urban agriculture goes beyond traditional crops, incorporating a rich variety of fruits, vegetables, and 
herbs. This diversity not only contributes to food security but also promotes a more balanced and nutritious urban diet. 
Integrating livestock into urban farming systems underscores the holistic approach to sustainable agriculture. Chickens, 
goats, and other small animals play a crucial role in waste management, pest control, and providing additional sources 
of nutrition. This characteristic reflects a shift towards more integrated and circular urban farming systems. Understand-
ing and appreciating these characteristics can inform policy-making, foster sustainable practices, and contribute to the 
resilience and vibrancy of urban agricultural systems.

6  Conclusions and policy recommendations

The study explored the characteristics of urban crop and livestock production and how it contributes to climate change 
adaptation strategies among urban farmers. To a large extent, agricultural production drives the climate change adap-
tation strategies of urban farmers. This is reflected in the adoption of mixed farming, which is predominated by crop 
diversification to buffer against total production failure. Farmers cultivate legumes, vegetables, cereals, and livestock. 
However, urban farmers’ crop and livestock production is done around undeveloped lands at their homes in the form 
of gardens fenced with different materials. To improve urban agricultural production under climate uncertainty, we 
advocate for the integration of urban agriculture into national-level agricultural and urban planning policies to harness 
the full potential embedded in them at the municipal level. This study is limited on the grounds of stakeholders’ analysis 
and collaboration in the promotion of urban agriculture. This could give insight into understanding the current nature 
and classification of urban agricultural production.
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