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Abstract: The urbanisation in the Global South provides opportunities for improved rural livelihoods
in the vicinity of cities, but these opportunities do not automatically occur. The literature shows that
urban expansion leads to more intensive land use around cities and a shift of production towards
high-value products. However, competition for land around growing cities can lead to increasing
socioeconomic vulnerability in affected areas, particularly for those who have no or weak land
ownership or tenancy rights. Urban expansion can also have negative ecological consequences
such as the extinction of wetlands and deforestation. In the current literature, there are very few
studies to be found that comprehensively and simultaneously analyse the effects of growing cities
on food security, equity, and the ecological impacts on food systems in rural areas. To better map
and understand the consequences of urban growth for agricultural dynamics, rural livelihoods, and
the environment, a three-track research agenda is proposed: comparative field studies that analyse
farmers’ decision-making processes under increased competition for factors of production due to
urban sprawl; the role of urban–rural connectivity, city size, and urbanisation patterns in agricultural
dynamics around the city; and studies that analyse the socioeconomic and environmental effects of
urban sprawl on agricultural development opportunities around cities.

Keywords: urbanisation; rural livelihood; land use; water; migration; food system; rural–urban
linkages

1. Introduction

The urban population in the Global South has grown from 1 billion city residents in
1980 to 3.4 billion in 2020, and is expected to reach 5.5 billion in 2050, which means that
7 out 10 people will live in the city [1]. Urbanisation has strong impacts on food systems
as diets in urbanised areas are shaped by changing lifestyles and higher income levels [2].
Urbanisation provides opportunities for improved rural livelihoods in the vicinity of
cities, favourably affecting farmers’ access to markets, information, off-farm employment,
utilities, inputs, and services [3,4]. However, these opportunities do not automatically occur,
especially for farmers who are not part of modern supply chains in which efficiency, quality,
diversity, and food safety are important factors to compete on [5–9]. Urban expansion
also means an increasing competition for land, water, labour, and other production factors
important for agriculture, which can have potentially major socioeconomic consequences,
especially where land use is based on informal agreements and small farmers lack the
resources to make business investments to anticipate increasing competition [10]. This begs
the question of under what conditions urban food system dynamics will contribute to more
inclusive and sustainable rural development in regions around growing cities.

Many of the theoretical notions explaining the relationship between urban sprawl
and the agricultural use of inputs in the rural area surrounding a growing city stem from
location theory and the concept of opportunity costs. Urbanisation is generally associated
with increasing opportunity costs of agricultural land, with urban development as an
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alternative use of agricultural land. This results in higher land rents around cities than
in areas at further distance, with land rents and transportation costs determining crop
location and the intensity of production around cities [11]. The expectation is that farmers
around cities turn to high(er) value crops, and extensive farming shifts to more remote
areas. While the original production location theory, based on von Thünen’s ideas, assumes
a ring pattern of agricultural commodity production around growing cities, more recent
theories argue that this spatial continuity of land use changes becomes more nuanced
when the structure of an urban system (in small, medium, or large cities) is taken into
account [12–14]. Moreover, urbanisation is associated with improved off-farm labour
opportunities, triggering rural–urban migration and what is expected to affect labour
relations and the scale and intensity of production in agriculture around cities [13,15].
However, the nature of peri-urban land use change is also characterised by conflicts
defined by power and resource discrepancies between those competing for entitlements
to land [16–19]. In this line of thought, the nature and often the lack of (democratic)
institutions and alternative income opportunities for the original users of the land under
dispute are important factors that determine land use changes in conflict situations. Due to
all of these different factors influencing land use around growing cities, it is challenging to
obtain a clear understanding of the effect of urban expansion on agricultural development
around the city.

This article examines the challenges and opportunities that urban expansion in de-
veloping countries and emerging economies creates for rural development by exploring
the impacts of increasing competition for land, water, labour, and other production factors
important for agricultural development in cities’ hinterland. The article concludes with
key findings from the literature and suggestions for further research to fill the identified
knowledge and data gaps.

2. Method, Research Questions, and Approach

The study reviews scientific literature analysing empirically the relationship between
urban and local agricultural development, with a particular focus on how local agricultural
livelihoods respond to an increasing competition of resources due to city expansion. A
literature search in the ScienceDirect and Scopus databases using the keywords ‘(Urban-
isation OR Urbanization)’, ‘(food system OR food systems)’, ‘(rural livelihood OR rural
livelihoods)’, and ‘(developing countries OR global south’) gave 787 relevant publications
(journal/research articles and book chapters), published since 2015 in open access mode.
Following a scan of the abstracts, the selection of articles was narrowed to those in which
the impacts of urban growth on agricultural livelihoods in rural areas around cities were
addressed explicitly. This led to the selection of 103 articles that were studied in more
detail. Empirical evidence was sought to answer the following two sets of questions, one
focusing on the impacts of urban expansion on land use changes and the second on the
multidimensional linkages between resources:

1. How does urban sprawl affect agricultural land use patterns and the scale of production
around cities? Does urban sprawl land conversion in the vicinity of cities lead to more
intensive land use (e.g., increased use of chemical inputs), and is less productive agri-
culture driven to more distant areas? What are the rural socioeconomic (distributional)
and environmental effects of land use changes as a result of urban expansion?

2. Given that agricultural production not only depends on land, but also on inputs
such as water and labour, what are the consequences of growing competition for
inputs other than land for agricultural production patterns around cities? Do local
farmers and others in the local economy benefit from inputs that can flow from the
city to the countryside, such as knowledge, organic waste, and capital (in the form
of remittances)?

This study investigates the impacts of urban sprawl on food system outcomes in
rural areas by exploring the interaction between urban sprawl, agricultural resource uses,
agricultural production, and food system outcomes in rural areas in developing countries.
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In this article, rural areas also include peri-urban areas that can be described as “peripheral
areas of cities or adjacent rural areas, with a strong connection to the urban economy and
characterized by a mix of rural and urban activities” [20]. Although there is no consensus
on the definition of peri-urban agriculture, the term is often used in literature investigating
impacts of the growth of cities on food security and ecological or social values, depending
on the context [21]. In this article, the term peri-urban is only used to emphasise very
explicitly that it mainly concerns the area close to the city.

Figure 1 illustrates the interactions between these important components of analysis.
In particular, it reveals the interactions between urban expansion, agricultural resource use,
rural livelihoods opportunities through agricultural production or other economic activities,
and the socioeconomic, environmental, and food and nutrition security impacts in rural
areas. These interactions can be described as follows: high urban expansion causes changes
that affect the competitive use of natural resources in the vicinity of the city. Consequently,
food system actors adapt or transform agricultural production, reorganising their activities
in response to the pressures of urban sprawl. The outcomes of this transformative process
are reflected in the ability of rural food system actors—that is, those working in primary
agriculture (farmers, agricultural workers) and those earning their livelihoods outside
primary agriculture (food traders, processors, and input suppliers)—to take advantage of
the changing food needs of the expanding nearby city, and to adapt to and/or mitigate
the environmental impacts associated with urban sprawl and agricultural intensification.
Agricultural transformation as a result of urban expansion also changes the activities of the
food value chain, creating employment both within and outside of the food value chain,
thereby contributing to rural livelihoods in rural areas. To the extent that these aspects
are taken into account in the literature, such broader impacts of urban expansion on rural
livelihood opportunities are included in this review.

Figure 1. Conceptualisation of interactions between urbanisation, selected food system components
(urban expansion, resource use, and rural livelihood opportunities), and food system outcomes
(adapted from [22]).

A typical feature of urban–rural relations is that there are reciprocal influences: urban
sprawl influences rural livelihoods, and conversely, rural livelihood opportunities affect
urban sprawl (e.g., through migration). In Figure 1, this is expressed by the two-way
arrows. This study focuses on the consequences of urban expansion for rural actors in the
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food system and therefore mainly focuses on one direction, namely, how urban sprawl
affects rural livelihood opportunities.

In this study, I focus on the interaction between the urban expansion process and
agricultural production in the surrounding region. With this, I acknowledge that I only
study a small part of the activities in the food system. After all, a food system can be
seen as a chain of activities in a certain geographic region connecting food production,
distribution, processing, consumption, and waste management, which is located in a broad
biophysical and socioeconomic institutional context. I will not explicitly go into that context
(the so-called drivers, such as social, political, cultural, technological, economic, and natural
environments). Within these boundaries of my system definition, the analysis focuses as
much as possible on the interactions between urban expansion, land use and the use of
other resources in the agricultural sector, and agricultural production. For a comprehensive
conceptual description of the food system, see, for instance, [23,24].

The structure of the report is as follows. Section 3 addresses the first question on
the impact of urban expansion and rural–urban migration on land use patterns, farming
structures, and distributional and environmental effects in rural areas. Section 4 addresses
the second and third question, and focuses on competing claims on other inputs than land
and the potential benefits of inputs that may flow from urban to rural areas. Section 5
presents the major findings and three suggested tracks for further research.

3. How Urbanisation Affects Land Use Patterns and Intensity and Impacts Food
System Outcomes
3.1. Changes in Land Use Patterns Due to Urbanisation

As cities grow, the pressure on using the surrounding land for housing increases. This
land is mostly used by farmers. A first consequence is that the price of land increases.
This assumption follows the long-standing von Thünen model of agricultural land use
developed in 1826; this model was an attempt to answer the problem of balancing the
cost of land rent with the most effective crops to grow around a city. Land rents are
at their highest near a city, resulting in (mostly) intensive farming closest to a city and
extensive farming and grazing in more remote areas. In general, the model explains the
variation in a region’s land rent and market activity around cities, and establishes the
relationship between the profitability of agricultural production and the distance from
markets (see [16] for a contemporary conceptual application of von Thünen’s model).
Studies examining the interaction between urbanisation and land use for food production in
the areas around cities indicate the evolution of two dominant land use patterns [10,22,25].
On the one hand, a shift of more extensive food production to more distant areas can
be seen. On the other hand, urban and peri-urban agriculture takes on a greater role
with more intensive land use features, such as higher agricultural input use per hectare
and/or unit of output. How urban expansion affects food and nutrition security, as well as
socioeconomic and environmental outcomes of the food system is highly dependent on the
local context [10,22,26,27].

A typical illustration of the literature assessing the impacts of urban sprawl on agricul-
tural land use comes from [28], showing that four decades of rapid urbanisation has led to a
large-scale loss of farmland and increased land fragmentation in the Jabodetabek Metropoli-
tan Area in Indonesia (encompassing Jakarta and its surrounding region, covering a total
area of 6256 km2 with a population of 28 million in 2010). Consequently, the peri-urban
farming of horticultural crops has particularly emerged as the most robust agricultural
activity around urbanised areas because it requires small patches of land close to urban
areas on which farmers can earn reasonable incomes. However, non-irrigated paddy and
food crops and livestock farming had to shift to places further away from urbanised areas.
The study also shows that the loss of agricultural land was lower than the increase in
urban land areas, as much of the built-up farmland was replaced by the development
of new agricultural areas within the region through deforestation, which in turn causes
environmental problems.
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Studies on the impacts of urban sprawl see changes in land use and land cover (LULC)
as their direct consequence, with the latter being considered in the literature as an uncon-
trolled process due to generally little attention and institutional capacity for urban planning,
despite the strong migratory flow to urban areas in many LMICs [22]. Consequently, LULC
changes are seen as an unavoidable consequence of urban development and growth, a pro-
cess in which population growth is interrelated with land use and land loss pressures, and
agricultural intensification processes. At the same time, the growth of cities has actuated
the emergence of urban and peri-urban agriculture, which seems primarily driven by an
increase in migration from rural to urban areas and the lack of sufficient employment for
the urban population that causes city residents to grow their own food. The contribution
of these different forms of agriculture—from urban home subsistence to entrepreneurial
farming—to food and nutrition security is discussed as being limited. Yet, the literature
also points out that this phenomenon is understudied—partly because of its informal and,
in some cases, explicitly illegal status—and its potential in terms of food and nutrition
security is not well understood [29–31].

The studies mentioned above argue in favour of peri-urban agriculture to be ade-
quately integrated into the planning and management of the urban system (see [32] for a
discussion of the requirements for an effective peri-urban land use management framework
tested in Ethiopia). As a synthesis result of their review, Ref. [22] highlights the importance
of continuous monitoring of the urbanisation process and analysing the impact of urbani-
sation on agricultural land use change, as more knowledge about what urban expansion
growth implies for the capability of rural areas to feed the city and how it affects rural
livelihoods will contribute to sustainable development in urbanising regions.

Based on the available literature, it can be concluded that urban growth in the Global
South generally implies that farmland is being converted into built-up areas, with agricul-
ture around cities developing into more intensive land use systems, while crops with lower
yields are shifting to areas further away from the city. However, the impacts of land use
changes caused by urbanisation on food and nutrition security is little researched.

3.2. Socioeconomic and Environmental Impacts of Land Use Changes near Cities

Land use changes in peri-urban areas triggered by urban expansion cause and, in
many cases, increase socioeconomic vulnerability. An example from Ghana shows how
rapid urban expansion had quite significant negative consequences for rural livelihoods,
particularly for those who used the land that was converted for residential use, but were
not the owner of the land (see Box 1).

Box 1. How urban expansion on shared natural resources impacted livelihoods in peri-urban areas in
the Wa municipality of north-western Ghana ([18], see also [19]).

The study describes a rapid urbanisation process in north-west Ghana, showing how four sites have changed from being self-standing
villages to being an amalgam of the city of Wa as peri-urban areas. Rapid urban expansion is the main driver of the depletion of
shea trees in a region in which two-third of the respondents ranked income from the sale of shea products such as shea nut, butter,
and the charcoal/fuel wood trade as very important. Shea trees were cleared to make way for sand/stone mining and residential
housing. The lumbering of shea trees for charcoal making and fuelwood to meet urban energy demands, the breakdown of traditional
customary laws on land ownership and tenure rights over land and access to shea trees, and the non-existence of land use plans in
these areas are further factors behind the depletion of shea trees. The study concludes that the peri-urbanisation of Wa and its rural
surroundings is not producing the desired transformations in livelihood, but rather poses an enormous challenge for the use and
management of shea trees for the population whose livelihoods depend on them, but are not owners of the land covered with shea
trees. Besides these socioeconomic consequences, the respondents noted that weather changes impacted the shea trees, as the periods
between rainfall and drought had become increasingly erratic and unpredictable over the last three decades, which has negative
implications on the growth and fruiting of the shea trees and reduces fruit production.

The conversion of farmland around cities into built-up areas, which follows high
urban development pressures, is associated with dynamic changes in land use that can
lead to rising land values and land conflict ([33,34] for an example in Ethiopia; [35] for an
example in Ghana). Particularly where informal arrangements to use land for agricultural
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purposes dominate in urban and suburban areas, urban expansion can have a major impact
on smallholder farmers who are particularly vulnerable when land pressure increases
and land claims are contested (see Box 2 for an example). Ref. [10] highlights the co-
occurrence of the replacement, expansion, and intensification of agricultural land when
cities expand. This underlines the complexity of the urban growth-related effects on (peri-
)urban agriculture. Where in some cases, the city expansion is an impetus to intensify and
commercialise production (e.g., in horticulture), subsistence and informal producers may
be forced to stop their agricultural activities or to continue them on land further away from
the city.(Reporting on Kampala (Uganda), for example, ([36], p. 46) indicates that “urban
sprawl on the one hand is expected to have negative consequences for subsistence farmers
that are expected to lose up to 80% of their land, while the space for garden and commercial
farming activities would even increase with almost 40% by 2030” (cited in [10]). Factors
that play a role in farmers’ decision making regarding how to respond to increasing land
pressures relate to individual resources and local conditions, including, among others, land
tenure status/land ownership rights, family composition, personal motivations (e.g., the
need for cash to pay urgent costs or the option to move to a different economic activity),
and cultural traditions [10,33]. Understanding farmers’ decision-making processes is key
for a better understanding of land use dynamics in urbanising areas.

Box 2. How urban expansion poses risks to land tenure security using an example from Botswana
(based on [17]).

Gabarone, the capital of Botswana, is expanding. On the outskirts of the city, the land is communally owned, or used by individuals
under the freehold municipal tenure system. The communal land is mainly used by livestock keepers for subsistence in addition to
forestry (wood for energy) and arable farming activities. The village of Gabana—in the 1970s, still more than 15 km away from the
capital—turned into being part of the city. Urban sprawl has mainly taken place on communal land, where user rights could be
relatively easily overruled by private investors’ interests, but also created many tensions and conflicts between land users on the one
hand and government/city authorities and urban sprawl investors on the other regarding land claims. Over the last fifty years, much
of the livestock farming and arable land use in the region around the village have disappeared and biodiversity has been lost for the
benefit of building residences and industries.

An important driver of spatial expansion and agricultural intensification is the in-
creasing and changing demand for food. However, these processes may have ecological
consequences, as the spatial expansion of the city, agricultural intensification in peri-urban
areas, and a shift of extensive agricultural activities further away from urban centres may
occur at the expense of ecologically sensitive areas, such as forests (e.g., [28]) or wetlands
(e.g., [37]). Illustrative in this context is [38] on the expansion of Kumasi, the second largest
city in Ghana. The findings indicate the increasing depletion and gradual extinction of wet-
lands in and around Kumasi due to the conversion of wetlands into residential areas and
other uses such as infrastructure. Fundamentally, alterations in the use of wetlands have led
to increased floods in the city. In addition, the loss of agricultural land and intensification
are often linked. An example from Burkina Faso shows that farmers in Bobo-Dioulasso
“commonly attempt to intensify their farming activities as a compensation for the loss of
food-growing fields,” especially if they receive compensation money to invest and own
“non-buildable” land with access to water resources. Similar investments in livestock are
mainly made by wealthier urban (non-)farming dwellers in order to “supplement their
income or prepare for their retirement” ([39], cited in [10]).

The existing literature shows that the competition for land associated with urban
expansion does not follow purely economic laws, but also depends on land tenure laws
and individual and cultural factors. Increased competition for land may lead to increasing
socioeconomic vulnerability in the affected areas among those who use the land, but are not
the owners. Furthermore, if not well planned, urbanisation can have major environmental
consequences, such as biodiversity losses or the extinction of wetlands. However, there are
few examples, and the limited number of studies on the social and environmental impacts
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of urban sprawl makes it difficult to make general statements about when negative impacts
will occur and how to avoid them.

3.3. Rural–Urban Connectivity, Land Use Management, and Food System Outcomes in
Rural Areas

Rural and urban connectivity (that is, infrastructures, rules, and culture that impact
transportation, logistics, and other transaction costs) is seen as an important factor for rural
development as it facilitates access to (food) markets, and provides education and employ-
ment opportunities [3,9]. Studies testing the assumptions of what enhanced rural–urban
linkages mean for food system outcomes in rural areas are scarce, though. For instance,
Ref. [40] points out the potentially positive food security impacts on rural food suppliers
that have the capacities to respond to increasing demand in the city as transport costs to
cities decline, but substantiates this statement with only one example (in the Mekong Delta
in Vietnam) and does not address other socioeconomic and ecological consequences of
enhanced rural–urban connectivity. Ref. [9] specifically mentions the conditions under
which farmers around cities can take advantage of the opportunities offered by a larger
food market in growing cities. However, the authors provide few references to studies
highlighting the social (inequality) and/or environmental impacts of land use change
dynamics and farm structures caused by urban sprawl.

The empirical research that clarifies the role of rural–urban connectivity in rural agri-
cultural dynamics largely points at the high costs of poor infrastructure, indicating the
benefits of bringing these trade costs down (see examples in [3]); few studies measure what
an investment in better infrastructure means for food security in rural areas (e.g., [41]).
Ref. [25] assesses whether and how greater rural–urban connectivity is associated with
changes in land management (e.g., agricultural input use measured by fertilizer application
rates) and yields. Their study area encompasses countries in Latin America, sub-Saharan
Africa, and south-east Asia, and they use two hexagon grids, one equal to 13,000 km2 for a
subregional-scale analysis and another one equal to 130 km2 for a local-scale analysis. The
authors find some empirical evidence that locations with greater rural–urban connectivity
(that is, rural areas closer to urban areas) and urban extents (that is, % built-up area of the
hexagon grid) have higher agricultural land use intensity than the more remote areas with
low market access. This particularly holds in Asian countries—most notably in northern
India and eastern China. Next, the study found some support for the hypothesis that areas
closer to markets that experience rural outmigration tend to have greater agricultural land
use intensity compared to relatively remote areas or those that experience in-migration.
This is especially the case for irrigated areas, as locations with high connectivity and urban
extents have significantly more irrigated cropland compared to areas with lower connectiv-
ity and urban extents across the Global South. The study finds empirical evidence for higher
yields and cropping frequency in areas around cities compared to more remote rural areas.
However, the study does not find a consistent relationship between urbanisation processes
and agricultural field size (as a proxy for farm size, and trends towards consolidation) at
either the subregional or local scales. This suggests that urban sprawl does not have to
lead to agricultural consolidation per se, but that in the periphery of urban areas, farm
size is bound by land constraints and population density. Overall, the study shows many
non-significant relationships between rural–urban connectivity and different agricultural
variables. Nevertheless, all of these results are still insightful in that they show disparities
in how rural agriculture can respond differently to urbanisation across regions.

In recent years, land purchases took place through urban or foreign investments in
quite a few African countries, which led to an increase in scale [42,43] and has exacerbated
rural income inequality [44–46]. In addition, it generates little employment, and to the
extent that it does, it is often low paid [43]. However, this increase in farm size and land
consolidation does not necessarily take place close to cities.

The literature discussed above shows that the role of (enhanced) connectivity in how
urbanisation affects rural agriculture remains little researched and is therefore poorly
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understood. While in some regions in Asia, greater rural–urban connectivity is associated
with overall higher agricultural inputs and yields, no clear relation between urbanisation
and farm size or land consolidation has been found. To my knowledge, there are no studies
linking rural–urban connectivity to implications for food system outcomes in an integrative
holistic approach.

3.4. Rural–Urban Linkages May Vary as a Function of City Size

A further discussion in the literature on rural–urban connectivity and its impacts on
rural livelihoods is about the composition of urbanisation affecting a country’s growth and
distribution [13,47]. The urbanisation pattern is often polycentric (meaning that there is not
one city with one centre, but several cities of different sizes in a region), which complicates
the interface between rural and urban areas. The assumption is that agricultural production
intensity near large city centres decrease because alternative employment opportunities in
those cities are more attractive to farming families than the continuation or intensification of
agricultural production, whereas agricultural production intensification is highest around
smaller ‘secondary’ cities.

In a case study area around Bangalore, India, with several secondary cities in its close
vicinity, the authors in [14] find evidence that supports the above assumption: agricultural
intensification is highest around secondary cities in the region, whereas agricultural activi-
ties in the proximity to Bangalore do not exhibit an increasing adoption of modern inputs.
While agricultural intensity can be boosted by higher output prices (as a result of increasing
food demand in the city), the proximity to urban centres also results in higher land prices
while increasing employment opportunities outside the farm. The case study shows that
the opportunity costs of intensified agricultural production become higher with proximity
to Bangalore, which would explain less intensive agricultural production methods near
the urban centre (than around secondary cities) as farm households decide to assign more
household labour to the off-farm sector. This study illustrates how patterns of agricultural
intensification are more complex than often anticipated by the literature and concludes that
the assumption of concentric and uniform agricultural change around a city—in the sense
of von Thünen [11] and later studies—is at least debatable. The study also indicates that
the hierarchical pattern of settlements (size) influences regional land use and agricultural
intensity, and that local urban development also influences factors such as land prices and
alternative employment opportunities on how close farming activities can take place.

The study in [14] links to the framework developed by [13] in which a city typology
is connected to urban interactions with the countryside. Ref. [13] groups cities that share
similar characteristics in terms of population (e.g., small/large; fast/slow growing) and
in relation to the agricultural sector and food system characteristics. The typology distin-
guishes five groups. At one end of the spectrum are the relatively small agricultural towns
situated in the middle of agricultural production areas and at the other end the megaci-
ties with high population numbers and densities, and diverse food systems (traditional,
modern, informal) that are challenged to operate in congested environments. Using this
typology, Ref. [13] argues that investment along the urban–rural continuum in small and
medium-sized cities is vital and strategic for rural and economic transformation, because
rural townships and medium-sized cities serve as intermediate settlements that connect
rural and urban areas while providing social and economic benefits. Besides being service
delivery nodes for rural producers and the rural economy to markets, small and intermedi-
ate cities also offer non-agricultural employment in agro-processing and other commercial
or industrial activities. As a result, investments in small and medium-sized cities may
generate equitable growth patterns and contribute more to rural poverty reduction than
investments in big urban centres. Apart from a single study (such as [14,41] for a case study
in Tanzania), there is very little empirical evidence for this claim.

The existing literature testing the assumption that the size of the city and the associated
alternative employment opportunities a city may offer drive agricultural development (in
terms of structure, intensity, distribution effects) around cities is scarce. Because polycentric
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patterns of urbanisation seem to reflect reality well, the empirical testing of the assumed
relationship between city size and agricultural development deserves more attention.

4. Competing Claims on Resources: Taking into Account Multidimensional Linkages

Most empirical literature examining the consequences of urban expansion for agri-
cultural development around the city focuses on the increasing competition for land and
changes in land use patterns due to urbanisation. Yet, competition for resources is also
about labour and water as cities with their diverse economies may offer alternative em-
ployment to rural populations, and the growing number of urban residents and industries
will make greater demands on water. Thus, an analysis of how urban expansion impacts
the resource use of the agricultural sector surrounding it will also need to examine the
impact of urban growth on the availability of inputs other than land to obtain an accurate
understanding of how a growing city affects the agriculture around it. Moreover, multidi-
mensional relationships between resources (i.e., coherence of inputs such as land and water)
determine the development of agricultural production potentials. In addition, rural–urban
linkages are bidirectional; for example, labour migration from rural areas to the city often
involves remittances to families in rural areas, where it provides their livelihood and ends
up in the local economy, and food from rural to urban areas can flow back to the countryside
as organic waste that can be used as fertilizers. This section summarises what increasing
competition for non-land resources and the bidirectional rural–urban interactions mean for
inclusive and sustainable agricultural development near growing cities.

4.1. Water

With cities expanding, regionally available water resources are increasingly directed
towards urban spaces, putting stress on peri-urban and rural areas around cities. Due to
increasing competing claims, water shifts from being a traditionally common property
resource to a traded commodity that has to be paid for [22]. Ref. [10] posits that water
scarcities and contamination are key urban growth-related challenges for agriculture in and
surrounding cities, with growing urban populations demanding higher volumes of water
and industrial development, causing increasing water pollution. Urbanisation contributes
to not only changing consumption patterns such as the shift from a plant- to animal-based
diet and the boom of construction activity, but also changing energy and water demand in
households and industries. Ref. [48] analyses the current and future water stress in China
in the context of increasing urbanisation, and unveils an increasing imbalance of water
availability (highest in Western parts of the country) for meeting the demand between
food and energy sectors (the latter largely based in eastern parts of the country that are
the most urbanised). The authors conclude that the rapid and perennial urbanisation
has substantially affected the extent of water availability, particularly in China’s eastern
provinces, and point out that in addressing the imbalance of sectoral demand for water in
the context of China’s progressive urbanisation, China will need to align national targets
for water, energy, and food (focusing on nexus) and use water as efficiently as possible. In
agriculture, for example, this means making more use of (new technologies in) irrigation.

The increased competition for water between urban and rural areas also has social
or distributional effects. While better-off farmers are able to proactively invest in water
sourcing and irrigation, in most cases, farmers lack the financial resources to do so. Conse-
quently, their responses are rather reactive, including, for instance, only farming during
the rainy seasons and leaving land fallow, and increasingly using (untreated) waste water,
the latter of which is related to health and environmental problems [21,49]. Insufficient
availability of water and/or contaminated water can also have a major impact on food and
nutrition security, as it affects yields and, subsequently, the income and food availability of
farm households. Moreover, food prices for consumers can rise as less food is available as a
result of increasing water stress in competitive sectoral claims on water.

Innovations based on circular principles could reduce the growing competition for
water and nutrients between urban areas and the agricultural sector. Taking the problem of
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water scarcity mainly from an urban perspective, Ref. [50] discusses investments options
in technology that can help city dwellers save on water use. For instance, in addition to
investments in rainwater harvesting and circular sanitation systems, measurements using
ICT applications will make people aware of personal water use and waste costs (see [51]
for some case studies tested in Bangalore, India). In addition, investments are needed
in the recovery of nutrients (such as phosphorus and nitrogen) from urban wastewater
that can be used as fertilizers for food production. There are numerous studies that give
suggestions for this, but the techniques are either still in the experimental phase or are
only being carried out on a very small scale (e.g., [52–54]). Ref. [50] claims that nutrients
recovered from cities replace half of all chemical fertilizers needed for food production.

4.2. Food Waste as a Source of Organic Fertilizer

Food that is wasted in cities is often used as organic fertilizer in urban and peri-urban
areas in LMICs [55]. Collecting and recycling municipal waste for the production of organic
fertilizers is often an informal activity (conducted by urban dwellers, traders, or farmers
themselves), but various developments associated with urban growth make obtaining
organic urban waste for agricultural purposes more difficult [10]. For example, due to
changing urban lifestyles (increasing demand for processed food products, packed in
plastic), the proportion of inorganic waste in urban waste composition rises, resulting in
higher costs to separate organic waste matter. Next, its changing composition also increases
competition over waste as a resource (e.g., for energy). Moreover, urban governance reforms
to formalise and privatise waste management result in less organic material available for
small farmers. There is evidence that growing intensive livestock farming due to increased
urban demand for animal products can provide organic manure to growers, but the costs
of waste recycling are high and indicate the need for government incentives (see, e.g., [56]
for a case study in Ethiopia). Transport costs (to locations with nutrient shortages) depend
on networks of livestock farmers and vegetable growers (e.g., [30], with an example from
Ghana). Moreover, policies (such as subsidies) affecting the prices of inorganic fertilizers
also play a role: cheap chemical fertilizers may outcompete organic fertilizers from waste
and/or animal manure.

4.3. Labour and Remittances

Migration from rural areas to the city can be initiated by technological developments
in agriculture that makes labour obsolete (‘labour push’), or by improved job opportunities
outside the farm, especially when urbanisation is driven by strong economic growth that
generates attraction for labour (‘labour pull’) [57]. Regardless of which driving factor
dominates, labour that leads to urbanisation is generally associated with increasing oppor-
tunity costs of agriculture and improved off-farm labour opportunities, especially where
urbanisation is driven by strong economic growth that generates pull forces for labour
(e.g., [14]). The literature shows that urbanisation resulting from rural–urban migration
may lead to two responses in agriculture in areas from which migration occurs: migration
to cities can lead to shortages and higher labour costs on farms, forcing farmers to adapt
their choice of crops and shift to less labour-intensive cultivation methods, or migration
leads farmers to switch to high-value products to compensate for the higher costs [10,14].
In addition, many fall back on deploying more family labour or/and temporarily help one
another through labour sharing, often in informal arrangements. Although some of these
outlined labour dynamics are recognised across different regions, these usually informal
labour-related dynamics are mixed and vary depending on local contexts [10].

Migration to the city is not only based on individual motives, but often on a family de-
cision in which a member of the family provides extra income from work in the city. Part of
the additional income is used for the family’s livelihood in the countryside, increasing their
resilience to income shocks. Moreover, remittances can be spent for farm input purchases,
and consequently increase farm productivity and the capital intensity of farming ([58],
for an example in Tanzania). Several country studies confirm the positive effects on rural
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development of remittances send by migrants who have left the countryside to relatives ‘at
home’. For instance, based on 2007–2010 household data from three provinces in Vietnam,
Ref. [59] found that rural households that receive remittances from their migrants become
less dependent on their income from rice production, increase their land productivity,
and derive more income from non-agricultural labour. In contrast, the authors point out
that migration without remittances reduces the farm labour productivity growth and crop
diversification of rural households. Based on research in 17 local villages spread across
Indonesia, Ref. [60] illustrates the positive effect of money transfers sent by migrants to
their relatives left behind in the countryside. Next to spending money on daily needs
(e.g., food), remittances are used for investing in assets (e.g., motor vehicles and land)
and improved education and health, which is perceived to have a positive impact on the
overall development of rural areas. However, Ref. [61] reports a much less positive story
from Nepal when examining the effects of male out-migration on household food and
nutrition security, especially for the women who stayed behind (see Table 1 below). The
authors find that migration offers neither substantial nor sustainable improvements to the
quantity or quality of foods consumed by households, but is allowing households to “live
in hope”, meaning hope that the migrant household member might be able to send money
home. Drawing on caste- and gender-specific findings, Ref. [61] highlights the need to look
beyond the financial aspects of migration (that is, social costs such as children growing up
without their father) when examining its effects on food and nutrition security.

Table 1. Effects of male out-migration on core household food insecurity experiential domains in
Maulali, Far West Nepal.

Effects of Male Out-Migration

Core Household Food
Insecurity

Income via Remittances and
Improved Access to Credit

and Loans

Labour Supply and
Agricultural Productivity a,b Women’s Workload a,b

Insufficient quantity

- Improve economic access to market b

- Improve ability to meet immediate
consumption needs
- Help avoid having to eat less b

- Help relieve perception that there is
not enough food

- (Perceived) reduction in
agricultural output, reports of
grains running out earlier
- Increased reliance on foods
purchase from market

- Given additional work
burden (seasonal):
- Women forced to eat
less/not at all
- Typical meal patterns are
disrupted

Inadequate quality
- Little change to limited variety
within and between meals largely due
to market unavailability

- Consumption of less preferred
foods (maize)
given reduction in agricultural
productivity

Given additional work
burden (seasonal):
- Women unable to cook and
are forced to consume
leftovers/old foods from
earlier in the day

Uncertainty and worry

- Help reduce short-term worry about
having enough to eat
- Help alleviate psychological
distress/insomnia about having
enough to eat
- Help reduce worry about trade-off
between health, education, clothing
and food
- Alleviate short-term uncertainty and
worry about having enough to eat
- Does not reduce long-term
uncertainty and worry

- Divest income via remittances
to hire male
agricultural labour, worry about
“having to spend more to
produce less”

Given additional work
burden (seasonal):
- Women unable to feed
children and note feeling
worried and guilty

Source: [61]. Notes: (a) refers to observation(s) with caste differences; (b) refers to observation(s) with
gender differences.

4.4. Multidimensional Linkages

Urban growth-related agricultural dynamics are also complex because of the multidi-
mensional linkages between resources. Ref. [10] created a ‘wheel of urban growth-related
peri-urban agriculture dynamics’ showing conceptually the interlinkages of land, water,
organic waste, labour, and food markets that determine the spatiotemporal dynamics in
agriculture in and around cities. The review highlights there is little literature specifically
addressing resource interlinkages, except for some that research those between land and
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water. For instance, the use of land for intensified agriculture is spatially linked to water
sources, such as floodplains, and farmers are often forced to relocate their fields due to
water inaccessibility. The relationships between land and labour are reported as land
fragmentation and shrinking farm sizes, resulting in a reduced need for agricultural labour.
However, the processes of crop change and production intensification challenge this direct
relationship—changing production to more labour-intensive products such as vegetables,
for example, increases the need for labour—while according to some studies, in direct
response to a growing labour shortage, farmers use more agrochemicals. Additionally,
some studies cited by [10] suggest that the increasing use of agro-chemicals is linked to an
increasing demand for fresh, leavy green vegetables by urban consumers. Ref. [62] (p. 102)
offers another example, observing how labour scarcity, aging farmers, and land pressure
jointly influence the choice of crops. For peri-urban Ho Chi Minh City, they explain that
farmers turn to lime cultivation, as “lime appeared suitable in dealing with a situation of
labour shortage and low access to land”, while providing a “continuous flow of income”
that matched the locally available labour supply of older farmers who preferred light work.

The multidimensional linkages between resources are often overlooked in research
studying the urban growth-related agricultural dynamics around cities. Yet, it is clear
that, next to land, growing cities lead to increasing competition for available water and
labour. Capital raised through remittances from family members working in the city
are used as to finance agricultural inputs or invested in education and health, hence
also playing an important role sustaining rural livelihoods. In order to gain a better
understanding of livelihood opportunities in agriculture and in rural areas surrounding
cities, the multidimensional relationships between resources should be given more attention
in the literature studying urban–rural interaction.

5. Conclusions and Suggestions for Further Research

This article explores how expanding cities impact agricultural production and liveli-
hoods around cities through increased competing claims on resources. The research ques-
tions addressed focus on the impact of urban expansion and rural–urban migration on land
use patterns, farming structures, and distributional and environmental effects in rural areas
(Section 3) and on competing claims on other inputs than land and the potential benefits of
inputs that may flow from urban to rural areas (Section 4).

A range of empirical studies seem to confirm the hypothesis that urbanisation impacts
agricultural transformation, pointing at increasing competition for land near growing
cities to lead to more intensive land use and a shift of production towards high-value
products such as poultry and horticultural production. However, other studies claim
that the spatial continuity of land use around cities (i.e., the most intensive farming is
closest to the city centre and the more extensive farming is further away) is more nuanced
because farmers’ decisions to abandon or intensify farming around cities depend on more
than purely economic motives, while connectivity (in terms of distance and accessibility)
and the polycentric pattern of urbanisation (with associated opportunities for alternative
employment) also determine how farmland is used around large cities. As for structure
and rural–urban migration, there is no clear empirical evidence that larger farms arise
around growing cities or are more mechanised. The literature shows several examples
where urban sprawl and the marginalisation of agriculture in rural areas are at the expense
of ecologically sensitive areas, such as forests or wetlands. Particularly where informal
arrangements to use land for agricultural purposes dominate in urban and suburban areas,
urban expansion can have a major impact on smallholder farmers who are particularly
vulnerable when land pressure increases and land claims are contested.

Competing claims on non-land resources related to urbanisation have been little
explored, while agricultural production potential is highly dependent on the multidimen-
sional relationships between agricultural inputs such as land and water. Empirical studies
indicate the rising costs of water and organic fertilizers (i.e., food waste from cities) for
farmers around growing cities, with distribution effects. Several country studies confirm
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the positive effects on rural development of remittances sent by migrants who have left the
countryside to relatives ‘at home’. However, labour migration can also lead to high social
costs such as children growing up without their father.

This literature review shows that many questions remain in this area. Research into
what urbanisation means for agricultural development around growing cities is usually
built on stand-alone case studies, often focusing on the consequences for land use and
where little attention is paid to social (distribution) and/or environmental effects. To serve
policy with insights that can contribute to more sustainable urban and rural food systems,
a better understanding of the competition for resources between urban and rural areas is
needed. I suggest follow-up research according to the following three tracks:

1. Comparative field studies in the form of surveys and interviews to better understand
how farmers near cities experience competition for land and other inputs, and how they
weigh up decisions to intensify further or move away from the city as a result of com-
peting claims. Such field studies should also address the role of cultural diversity and
governance-related issues (for example, informal agreements on the use of communal
land), as the case studies analysed in this review pay little attention to these two as-
pects. This trail of research would provide better insight into farmers’ decision-making
processes, and comparative empirical studies could help to conceptually improve
existing analytical frameworks (such as those of [10,14,22]).

2. The role of connectivity and size of the city affecting rural dynamics needs further
research. The argument that investments in small and medium-sized cities are most
effective for rural and economic transformation while providing most equitable social
and economic benefits (see [13]) should be empirically tested more widely.

3. A third track is to zoom in on the trade-offs of agricultural intensification and diver-
sification of agricultural production around growing cities and the economic, social,
and ecological effects of this process. Case studies can be elaborated using qualitative
and/or quantitative trade-off analysis methods considered relevant and/or practically
implementable.
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