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ABSTRACT

Almost 55% of the world population lives in cities which may increase to
70% by 2050. Among global regions experiencing rapid urbanization
include Sub-Saharan Africa, South Asia, Latin America and the Caribbean
and others with rapidly growing population. Thus, rapid urbanization in
these regions is an important factor affecting food and nutritional
insecurity on the one hand and environmental pollution on the other. Not
only are these regions the primary driver of urban and peri-urban
agriculture, but are also prone to water contamination and air pollution
with adverse effects on human health and wellbeing. Thus, judicious
planning is important to reducing risks of soil contamination, plastic
pollution and issues emerging from cycling of grey and black water and
using of compost from city biomass waste. A prudent strategy is to grow
10 to 20% of the food consumed in the urban centers within the city limits
by practicing science-based urban and peri-urban agriculture. The ever-
growing urban population is also polluting environment, degrading soil
and water resources, allocating large resources to import food into the
cities, while adversely affecting overall health of the Planet Earth. Modern
version of urban and peri-urban agriculture include home gardens, roof
top gardens, community gardens, green houses, and sky farming in
multistory-glass building used to practice soil-less culture such as
aquaculture, hydroponics, and aeroponics. This article also deliberates
challenges to adoption of innovative and safe practices of urban and peri-
urban agriculture. However, there is a strong need for conducing site or
soil-specific research in regard to biophysical and socio-economic factors.
The issue of land tenure is among the major barriers related to socio-
economic factors and which may need pertinent policy interventions.
Innovative research is needed on managing soil health, aimed at reducing
risks of contamination by heavy metals (lead, arsenic mercury, chromium,
uranium, arsenic etc.). Thus, growing safe and healthy food is a major
issue in urban and peri-urban agriculture.

Keywords: Nutritional security, urbanization, urban agriculture, soil-less
culture, urban land, tenure, soil contamination, plastic pollution.
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Global population vulnerable to under-nutrition
(lack of adequate calories) and malnutrition (lack of
micronutrients, protein, vitamin etc.) is growing,
and has adverse effects on human health and
wellbeing. The global number of undernourished
people is estimated at 670 M in 2020, 698 M in
2021, 695 M in 2022, 688 M in 2023 and 673 M in
2024'. Under-and mal-nourishment are severe
problems in mega cities with population of 10
million or more. In the historic past, urban
population has increased 40-fold since 18702 Of
the world population of 8.2 billion (B) in 2025,
~55% (4.5 B) lives in cities, and 2 out of 3 people
(~70 % of the world population) may live in cities
by 2050°*# .Thus, the global number of megacities
has increased from 2 in 1950 to 23 in 2010, 27 in
2025, and is projected to be 50 in 2050, 70 in 2075
and 83 in 2100°. The problem of under and mal-
nutrition in developing countries is being
aggravated because of the increase in population
not only of megacities but even those of smaller
cities. In addition to an increase in the rate of
population growth, rapid increase in urban
population is also attributed to growing migration
from rural to urban areas.

The rapid growth of cities in developing countries
of Sub-Saharan Africa, South Asia and of the Latin
America and the Caribbean regions is aggravating
the risks of under- nutrition and mal-nutrition
because of vulnerability of the concentrated
population to food shortages®. Increasing rate of
population and of the urban centers are among the
major drivers of the growing interest in urban and
per-urban agriculture’. The COVID-19 caused a
surge in hunger or undernutrition of the affected
global population from 690M to 733M people
worldwide. Since then, the number of people
affected has declined but disruption in food supply
chain due to wars and political instability has
aggravated the risks of food and nutritional
insecurity of the vulnerable population.

Thus, interest in urban and peri-urban agriculture is
increasing® because of the aggravating food

insecurity in growing cities. The alarming problem
of under-nutrition is specially aggravating in cities
of Africa®®. However, the complex problem of
undernutrition and malnutrition in urban centers is
driven by numerous factors including climate
change, rapid and ad hoc growth, political unrest,
wars, and poverty. Under nutrition and malnutrition
in urban centers are also affected by factors
including food production,
distribution, preparation, consumption'* and
retention that depends on quality of water and that
of the overall environment.

processing,

Rapidly growing cities are also faced with
aggravating pollution.  Thus,
integration of urban water management, especially
in developing counties, has a number of
implications in the context of improving the
environment (e.g., air, green space). Furthermore,
the problem of malnutrition is affected by
technological, socio-economic, and ecological
parameters. Thus, the objective of this article is to
deliberate the importance of urban and peri-urban
agriculture in alleviating under-nutrition and
malnutrition in cities, identify constraints, and
implement some policy options to reduce the risks
of malnutrition. The article also describes some

environmental

approaches to advance Sustainable Development
Goals of the United Nations' Agenda 2030. This
review article is based on collation and synthesis of
available data referred from published reports and
diverse sources including web of science,
academic reports and journal articles. Key words
used for the literature search included: megacities,
urban population, urban agriculture, food security
in cities, mal-nutrition and under nutrition, soil
health, types of urban agriculture etc.

Sustainable Development Goals of The
United Nations and Under-Nutrition

The strategy of edible urbanism 5.0 is pertinent to
advancing Sustainable Development Goals, as well
as food revolution 5.0 of feeding up to 10B
people'?. Several Sustainable Development Goals
of the United Nations have direct impact on the
problem of under-nutrition and mal-nutrition*®
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(Table 1, Figure 1). Some of these goals are
focused on nutritional security both directly and
indirectly. The Sustainable Development Goals
with direct effects on nutritional security are those
which moderate quantity and quality (e.g., nutrient
and protein content) of food. Notable among these
are Sustainable Development Goals #2 (End
Hunger), and #11 (Sustainable Cities
Communities). Similarly, Sustainable Development
Goals which affect human nutrition indirectly are
those that impact access, human health and
wellbeing, living environment etc. Some examples
of these Goals with indirect effects on human

and

nutrition are #3(Ensure Healthy lives and Promote
Well Being for All and All Ages ), #6 (Clean Water
and Sanitation ), #13 (Climate Action), #15 (Life on
Land) and #16 (Peace, Justice and Strong
Institutions).Therefore, a close cooperation is
essential between researchers (soil
agronomy, animal husbandry, public health) and
policy makers who manage the Goals of the United

science,

Nation’s Agenda 2030 and other interventions.
Similar cooperation is needed between scientists
and private sector on the one side and public
institutions on the other.

Table 1: Importance of Sustainable Development Goals of the Agenda 2030 of the United Nations in Relation
to Undernutrition and Malnutrition (Adapted from U.N. &)

Sustainable Obijective Description
Development
Goals #
2 Zero Hunger End hunger, achieve food security, and improved
nutrition and promote sustainable agriculture
3 Good Health and | Ensure healthy lives and promote wellbeing for all at all
Wellbeing ages
6 Clean Water and | Ensure availability and sustainable management of
Sanitation water and sanitation for all
11 Sustainable Cities Make cities and human settlements inclusive, safe,
resilient, and sustainable
13 Climate Action Take urgent action to combat climate change and its
impacts
15 Life on Land Protect, restore, and promote sustainable use of
terrestrial ecosystems, sustainably manage forests,
combat desertification, and halt and reverse
degradation and halt biodiversity loss
16 Peace, Justice, and | Promote peaceful and inclusive societies for
Strong Institutions sustainable development, provide access to justice for
all, and build effective, accountable, and inclusive
institutions at all levels

© 2026 European Society of Medicine
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Figure 1: Benefits of advancing Sustainable Development Goals on combating undernutrition and

malnutrition
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The Goal #11 is specifically focused on the need to
“"make cities and human settlements inclusive, safe,
resilient and sustainable®®!*. The perpetual food
import in Sub-Saharan Africa is directly related to
Goal #1 (End Poverty) because it may raise the
prices of food staples. Thus, urban agriculture can
contribute to the quantity and quality of food and
create another income stream for urban
households in rapidly urbanizing regions especially
in the developing countries. However, similarly to
others, Goal #2 (Zero Hunger) is also not on track
to be realized by 2030 and years beyond. That
being the case, farming within the city limits may
be a viable option to advancing food and
nutritional security especially in regions prone to
chronic food shortages such as Sub-Saharan Africa,
South Asia and parts of Latin America and the
Caribbean™. With Africa’s cities projected to
double in population by 2050*¢, urban agriculture
is a prudent and innovative option for achieving
development!”  while
poverty through creation of another income

sustainable minimizing

stream’.

Rapid population growth in cities demands a
systematic approach to translating science of
agronomy into action via urban and peri-urban

agriculture.  Growing urbanization is also
aggravating the intercontinental food import?2,
Thus, there is an urgent need for policy
interventions to address this crisis*, and advance
technological options to promote food self-
sufficiency by a systematic upscaling of urban and
peri-urban agriculture®. For example, the annual
cost of food import in Sub-Saharan Africa ($43 B in
2019 and $50 B in 2025) is increasing to meet the
need of growing food imports in Africa which may
reach $90B to $110B per year in the near future®.
Food imported into rapidly growing urban centers
is aggravating the vicious cycle of losing nutrient
and C from agro-ecosystems thereby aggravating
soil degradation on the one hand and hunger-
related urban migration on the other hand?. The
importance of reducing urban pollution and
improving living conditions can never be over-
emphasized.

URBAN AND PERI-URBAN AGRICULTURE

Soil has a great and holy position worldwide??
because of its numerous ecosystem services such
as food, feed, fiber and food for human and animal.
Yet, its contamination and degradation is a
worldwide issue®. Therefore, providing adequate,
nutritious and safe food to growing urban

© 2026 European Society of Medicine 4
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population is a major challenge for soil scientists,
agronomists, nutritionists and city planners.
Indeed, different types of urban /peri-urban
agriculture are considered new and innovative
approaches to traditional Green Revolution via
urban/peri-urban agriculture) There is a large
diversity of urban /peri-urban agriculture systems
depending on the media used or operational
procedure (Figure 2). Commonly used forms of
urban /peri-urban agriculture, on the basis of site
and media used, are home gardens, community
gardens, roof top gardens, greenhouse cultivation
of vegetable under glass or plastic cover and sky

farming .Sky farming is a modern innovation of
urban /peri-urban agriculture which involves
specially designed and multi-story green-houses
which can optimize use of solar radiation. Both
water and plant nutrients used may involve
recycling of urban waste following the safety
procedures to minimize health hazard(s) involved in
using the urban waste products (heavy metal
contamination, polluted soil and water etc.). Thus,
urban /peri-urban agriculture systems of local food
production within the city limits have numerous
advantages discussed below.

Figure 2: Different types of urban peri-urban agriculture based on location, medium of growth, and operational

management.

y

Site Location

Medium of Growth

Operation

With and Without Livestock-Crop Integration

Raising livestock is also a part of urban agriculture.
It involves practices of growing crops and raising
livestock within the urban centers. There is a
growing interest in integrated crop-livestock
systems in urban and peri-urban agriculture®. A
study by Quaye et al.*® observed that household
income is negatively correlated with urban food
security. Thus, integrated crop-livestock in urban
agriculture settings can diversify diet and enhance
income. Quaye and colleagues also observed that
integrated crop-livestock increases household
access to food by 84% compared to households
without a farm, 48% compared to households only

with crops, and 37% compared to households only
with livestock. Furthermore, the integrated crop-
livestock based urban agriculture enhanced the
household dietary diversity by 12%, 7.6% and 16%
compared to those without a farm, with only crops
or with only livestock, respectively®.

The use of indoor smart garden is another
approach and a new form of urban agriculture®.
Numerous advantages of indoor small garden
approach to food production include achieving
environment  sustainability and restoration,
advancing human health and wellbeing through

revolutionization of farming practices, addressing

© 2026 European Society of Medicine 5



the growing demand for food production in mega-
cities, and increasing access to locally produced
food at low cost. Another innovative form of urban
agriculture is community gardens. This involves
allocation of plots within the city limit for
community to grow local food. Use of community
gardens is appropriate for residents of multistory
apartment buildings.

Among soil-less options of urban agriculture,
hydroponic gardening is an important technique.
Wooten?” observed that hydroponic food
production can vyield the same amount as
traditional agriculture but using up to 95% less
water, 80% less land, and much lower labor costs
due to automation especially in advanced
hydroponic systems. Urban agriculture may be a
common solution to under and overnutrition in
cities. Dixon et al.?® observed that in many cities,
thousands of positions of paid employment could
be created through development of sustainable
and self-sufficient food systems. Thus, urban
agriculture has the health equity dimensions of
urban food systems?,

Vertical farming is among the innovative options of
urban agriculture, and it has a short food supply
chain. Vertical farming involves multi-story 3-
dimensional glass structures with controlled
environment and designed to
photosynthesis. Thus, vertical farming has lower

maximize

fertilizer, and pesticide needs while also conserving
water and mitigating land degradation. Innovative
urban agriculture is considered a second Green
Revolution. In land-scarce cities (i.e., Singapore)
high rise apartment buildings can be designed to
create vertical spaces for natural-light home
gardening along rooftops, corridors, balconies and
facades. Song et al.*® observed that corridor
gardening was limited by light and met only 0.5%
demand for vegetables, rooftop gardening with
15cm growing medium met 3% of the demand,
and facade gardening 43% because of the large
space available

The farm size is variable and may range from small
garden to a large farm. Urban agriculture may also
include systems as greenhouses, rooftop gardens,
unconstructed or vacant land, etc. Vertical farming
is also getting popular®. Local and reliable food,
without any long-distance transport, is being
obtained from innovative and modern rooftop
gardens. Some productive crops for rooftop
agriculture have been tomato, chard, lettuce,
pepper, and eggplant*. However, peri-urban
agriculture farms require more water (1500 to 3500
L/kg) and land (1.5 to 3.5 m?/kg), decentralized
food circulation can match rooftop farming yields
and that even smaller scale systems could provide
17 to 27% of local food flows. Urban agriculture can
produce 140 kg vegetable/m?/year®’. The rate of
water consumption for roof top vegetable
production has been estimated at 3.7L/m?%/d.
Productivity of urban agriculture (kg of food /m?)
can also be more than that of conventional
agriculture.

Merits of Urban and Peri-Urban Agriculture
Local production systems to feed the megacities
and other growing urban centers are gaining
urgency because of the necessity to provide safe
and nutritious food, which is fresh, diverse and
nutritionally rich. Urban agriculture provides
multiple services relevant to social, educational,
Furthermore,
production of safe and nutritious food from diverse
crops/vegetables enhances nutritional quality and
diversity of food sources, and reduces the risks of
mal-nutrition in urban environments where these

civic, nutritional needs etc.

risks are growing because of high rate of
urbanization. Some merits of urban agriculture go
beyond the production of food and increases its
access and safety (Figure 3). Indeed, the social
benefits of urban agriculture go beyond that of
food and economics, human health, and aesthetic
benefits of greener landscape. Diekmann et al.®?
observed that home gardens, which involve more
sustained engagement with other people and
natural world, promote opportunities for greater
learning, connection, and civic participation®3,

© 2026 European Society of Medicine 6



Figure 3: Importance of urban and per-urban agriculture to local food systems for reducing risks of malnutrition
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Locally grown food has low transport-related costs,
and thus, lower emission of greenhouse gases
compared with produce grown on traditional farms
under rural conditions In addition to reduction in
transport and associated advantages,
improvement due to green space is an important
merit of modern urban and peri-urban agriculture
approaches. The per capita arable land area (m?) is
decreasing from 5600 in 1950 to 2300 in early
2000s, and is projected to be 1500 by 2050%°. Thus,
developing non-soil media for food production is
among important merits of urban agriculture/peri-
urban agriculture approaches, as is discussed in the
following section.

Urban and peri-urban agriculture may also have
higher agronomic yield compared with that from
the conventional agriculture. Payen et al.*
reported that differences in yields between urban
versus  conventional

17 kg/m?/cycles vs. 3.8 kg/ m? /cycle. Furthermore,

agriculture may be

Payen and colleagues observed that some urban
spaces and growing systems also had a significant
effect on specific crop yields. For example, yields
of tomatoes in hydroponic systems may be
significantly more than those from soil-based
systems. Acevedo-De-los-Rios et al.*®* observed
that hydroponics systems provide the highest
productivity of 12 kg/m?/year and the lowest land

demand (0.8m?/kg), but also generate the highest
emissions (1.5 to 3.0 kg COz/kQ).

Alves et al.* also observed that social values of
urban agriculture include education, food security,
human health, civic engagement, social and
gender equity, etc. Furthermore,
colleagues also outlined some environmental
functions of urban agriculture such as contribution

Alves and

to waste management. Ebenso et al.*” observed
that urban agriculture can meet the challenge of
feeding and providing healthy lives for its teeming
population and improving quality of life in cities.
City planners must allocate land area specifically
designed for urban and peri-urban agriculture. In
addition to home gardens, growing vegetables in
soil packed in boxes and specifically located in
balcony of apartment at sites which receive
adequate sunlight can also be helpful during times
of disruptions in urban food supply chain.
Urban agriculture can contribute to income
generation, savings, capital expenditures and tax
revenues. Additional income can be generated to
enhance savings, improve capital expenditures,
and also generate tax revenues. Among social
values of urban agriculture are education, food
security, human health, civic engagement, social

and gender equity, etc.’®. By creating another

© 2026 European Society of Medicine 7



income stream for the family, urban agriculture can
also be commercial and part of sustainable cities.

Additional environmental functions of urban
agriculture include a prudent and innovative waste
management by recycling and converting waste
into wealth. Above all, urban agriculture is a nature-
based approach to advance the “One Health”
approach by improving human health and
wellbeing by enhancing access to safe and
nutritious food*". Indeed, urban agriculture meets
the challenge of feeding and providing healthy
lives for its teeming population and improving
quality of life in cities. It is suited to producing fresh
vegetables, while reducing the cost of shipment
and developing a resilience system against
unexpected disruptions such as the COVID19
Pandemic®®*°. Affordability of fresh produce is
another advantage®. Thus, urban and peri-urban
agriculture provide opportunities for sustainable
development of rapidly growing cities.

In comparison to urban agriculture, peri-urban
agriculture involves growing of crops and raising
animals in vicinity of cities rather than within the
city. In other words peri-urban agriculture is
practiced in transition zone between urban and
rural areas. Objectives of both urban and peri-
urban agriculture are to advance food security in
megacities and growing urban population and
create resilient foods systems for safe, nutritious
and economic food. Furthermore, produce from
urban and peri-urban agriculture is often sold for
additional household income. Another ecologic
benefit of urban and peri-urban agriculture is to
create green space, and the overall community
development for human wellbeing while also
connecting with nature***2, Additional water needs
for urban and peri-urban agriculture are often met
by roof harvesting of rain water*.

Mitigating Climate Change Along With Other
Environmental Benefits of Urban and Peri-Urban
Agriculture

Benefits of sustainable urban agriculture span
across environmental, social and economic

dimensions*. Pollard et al*® observed that the
present era is an age of concern for mental health
and wellbeing, and that urban agriculture is
important to health and wellbeing, social
connection, and happiness. Thus, there is an ever-
growing interest in eating healthy, consuming local
food, addressing urban hunger and advancing
Sustainable Development Goals*. Ribeiro et al.*
observed that agroecological urban agriculture is a
tool for health promotion through community
leadership, empowerment, creation of conducive
environment for health and from income
generation, health and environment. Thus, urban
and peri-urban agriculture have a special niche
because these innovative food systems have
positive impacts on advancing several Sustainable
Development Goals, and reducing environmental
effects. Russo and Cirella®® argued that the edible
urbanism integrates three main principes of
sustainability: food security, resilience, and social
inclusion. Indeed, urban and peri-urban agriculture
are also related to public health through urban
planning® so that green space can be demarcated
from the beginning, and provisions are made to
recycle black and grey water for supplemental
irrigation and composting areas for converting
biowaste into an amendment. Some specific
benefits of urban and peri-urban agriculture are
briefly outlined below.

a) Addressing Malnutrition

A high rate of malnutrition (deficiency of
micronutrients and protein) in Sub-Saharan Africa,
South Asia and elsewhere in developing countries
may be at least partly addressed by urban and peri-
urban agriculture®.

b) Improving Human assets:

One of the benefits of urban agriculture is to
improve the wellbeing of the residents in
megacities and growing urbanization. Rosmiza and
Zainal®® observed that by
participating in
residents have strength in terms of human assets

involving and
community gardens, urban

such as good health, and determination—not
giving up easily.

© 2026 European Society of Medicine 8



c) Creating Healthy Environments

Urban agriculture reduces the use of energy-based
inputs by use of compost and recycling of black
and grey water. These inputs lead to reduction in
use of chemical fertilizers and pesticides (i.e.,
herbicides,
fungicides), use of water for supplemental
irrigation, and reduction in transport of food over
long distances. Some peri-urban agriculture
systems have lower emissions of greenhouse gases
per unit of produce compared with conventional
agriculture® and, thus, save land for nature.

insecticides, nematicides and

Urban and peri-urban agriculture are also relevant
to addressing the issue of anthropogenic climate
change in terms of cities facing the challenges of
global warming, extreme rainfall and intensifying
urban heat islands®:. Cities in Sub-Saharan Africa,
South Asia and developing countries elsewhere
may face different anthropogenic climate change
challenges. Thus, urban agriculture must be
specifically designed to address these issues®.
With a short value chain, urban and peri-urban
agriculture can reduce transport cost and decrease
use of the fossil fuel. Acevedo-De-los-Rios et al.*
observed that peri-urban agriculture farms emit
less greenhouse gases (0.6to 1.2kg CO../kg) and
are better integrated with existing land use
patterns.

d) Human Health and Social Benefits

There are strong health benefits of urban and peri-
urban agriculture. Home gardening is an important
recreational activity, and it promotes mental and
psychological outdoor
physical exercise, and strengthens the connection
between human and nature. Xu et al.>® reported
that home gardening offers therapeutic benefits by

wellbeing, provides

fostering solid bonds via sharing of knowledge and
food. Thus, urban agriculture may provide a
preventative or supportive role for gardener health
and wellbeing®. An important merit of urban
agriculture is connecting producers to consumers.

Dimitri et al. * reported that urban agriculture
practiced in lower income population facilitated
building communities. These communities donate
a higher share of food from their farm and are less
likely to own farmland. Furthermore, urban
agriculture also leads to diet diversity and
nutritional improvement®®. Urban home food
gardens also contribute to  community
development, cultural reproduction, resilience at
multiple scales, conserve agrobiodiversity and
support urban biodiversity®. It is a source of
nutrition-sensitive food®®.

e) Planetary Health Benefits of Urban Agriculture
The EAT-Lancet Commission, a global initiative to
promote a healthy and sustainable diet within
planetary boundaries recommending a "planetary
health diet" that is rich in plant-based food (e.qg.,
whole grains, fruits, vegetables, nuts) while
reducing use of red meat, added sugars, and ultra-
processed foods. The Planetary Health Diet under
the auspices of the EAT-Lancet Commission, is
aimed at harnessing health and environmental
benefits. In the context of growing cities, advances
in scientific understanding of urban and peri-urban
agriculture technologies have emerged a viable
option also to improve Planetary Health. Human
health and demands are also related to Planetary
Health because both are intricately interconnected.
Indeed, urban and peri-urban agriculture are highly
versatile and have both productive and aesthetic
impacts®’. Urban agriculture addresses the issue of
food desserts by enhancing access to fresh
produce, empowering communities while reducing
transportation  costs, strengthening
resilience, creating environmentally friendly agro-

climate

ecosystems, and leading to sustainable cities.
Indeed, urban agriculture also reduces risks of
urban heat islands, decreases food waste, reduces
air pollution, fosters social connections, and
improves physical or mental health®®. Properly
implemented, urban and peri-urban agriculture can
save land and water for nature®.

© 2026 European Society of Medicine 9
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Some Drawbacks and Barriers to Urban and Peri
Urban Agriculture

Despite numerous benefits, urban and peri-urban
agriculture can make only a limited contribution to
urban food security in low-income countries®
because of some severe biophysical and
socioeconomic limits of how much food can be
grown in cities. However, urban and peri-urban
agriculture also have some disservices that must be
considered. Urban and peri-urban agriculture
cannot meet all food demands of the growing and
increasingly affluent urban population.

For example, growing of grains and fruit trees
cannot be upscaled within city limits. For example,
a city like Kampala (Uganda) may grow up to 25%
of food consumed by urban and peri-urban
agriculture. In llorin, Nigeria, Ola® reported that
urban agriculture 16.9%
meat/fish/eggs, 4.5% of yam/cassava/potato, 0.6%
of veggies and fruits, and 0.5% of grains.

contributed

The urgency and necessity to grow food within and
in vicinity of large and growing cities are also
affecting environment, soil and water resources,
allocation of large resources to import food, and
the risks of pollution and degradation of overall
health of Planet Earth. However, conventional
agriculture, based on high use of chemicals and
energy-based inputs, may also be a concern in
relation to environmental pollution (e.g., soil
degradation, water depletion and pollution, air
contamination, loss of biodiversity and production
of nutritionally-poor food due to the dilution effect
of high agronomic yield). There is a need to adopt
regenerative agriculture which restores the
environment while producing safe and nutrient-rich
food® but soils under urban agriculture are also
heavily polluted. Similar to contamination, urban
soil degradation has severe ecological risks on
human health implications, which must be
addressed.

Figure 4: Some challenges to promoting urban and peri-urban agriculture

Key Barriers to Promoting UA and
PUA
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a.Heavy Metal Contamination

Urban soils can be contaminated with Cu, Pb, Co,
Zn, Mn, Fe, Ni®, In Pakistan, for example, Ali et al.®*
observed that Cr contamination of paddy soil is a
serious problem. Soil contamination is a serious
problem in industrial areas®. There are numerous
sources of contamination and pollution of urban
soils.

Durdu et al. noted® that urban soils may be
contaminated with organochlorine pesticides and
heavy metals/metalloids (Ag, As, Si, B, Ca, Cd, Cr,
Cu, Fe, Hg, Mn, Ni, Mo, Pb, Se, Zn, and V) with
severe impact on human health. Furthermore,
humans are exposed to heavy metals and
microplastics through inhalation, dermal contact,
or the consumption of food grown on
contaminated soils®”. In China, Tong et al.®®
reported serious heavy metal contamination (As,
Cd, Cr, Hg, Pb, Cu, Zn, and Ni) in 71 cities during
the period of 2003 to 2019, with serious
implications to human health and wellbeing. Levels
of heavy metals in agricultural soils (Cr, As, Ni, Cd,
Pb, Hg, Zn, and Cu) can harm crop health and yield.
Angon et al.*® observed that exposure to heavy
metals can harm brain, intestines, lungs, liver and
other organs of the human body. The sources of
heavy metals in soil can be natural and
anthropogenic with adverse effects on soil and
plant health, and on human health by entering the
food chain®.

Soil contamination can also happen from fertilizers
and use of plastic film to conserve water and
control weeds. In China, Xu et al.>® observed that
soil contamination caused by N fertilizer
manufacturing is a major concern. Chia et al.”
reported that impact and severity of soil

microplastic can persist for a long time.

b.Barriers to Upscaling of Urban Agriculture

There are also barriers to upscaling and adoption
of urban agriculture, especially in Sub-Saharan
Africa and other developing countries. (Figure 4).

For example, Davies et al.” reported that urban
agriculture is not strongly related to urban food
security. Several barriers to adoption of urban
agriculture (33% households in Zambia and Kenya)
include settlement formality, property rights and
proximity to food retailers. Land tenure may also
lead to tension between urban developers and
resource-rich and resource-poor households.
While poverty may be the maotivation in some
households, entrepreneurial objectives may be in
others™. Thus, a lot of research is needed to fill up
the knowledge gaps in relation to ecological and
some human dimensional Tevera™
observed that urban planners in secondary cities
should understand and minimize theses tensions.

issues.

In this context, urban agriculture land-food systems
may be developed in an agent-based approach”.

Urban agriculture is currently experiencing a
significant boom, and it is practiced in terraces,
balconies, abandoned plots, between the space of
buildings™. Indeed, urban agriculture is a smart
option to address anthropogenic climate change™.
Despite the growing interest in urban and peri-
urban agriculture, there is a scarcity of data on soil
health under urban agriculture. Yet, understanding
soil health in urban /peri-urban agriculture is critical
to developing efficient management practices.
Some researchable priorities are outlined in Table
2. Despite enthusiasm and popularity, there is a
scarcity of quantitative data on perceived
economic, social, environmental, soil functions, soil
contamination, income generation, and human
health. Soil and crop data are needed for site
specific situation and across diverse urban
conditions. Quantitative data are needed on
alleviation of hunger and malnutrition and on
environmental benefits. Research is also needed
on the use of artificial intelligence in urban
agriculture

© 2026 European Society of Medicine 11



Table 2: Some researchable priorities for UA/peri-urban agriculture

Specific Priority

Reference

1. Identification of management practices

Salomon et al.”®

2. How to address urban poverty

Zivhave e al.””

3. Use of biotechnology

Aggarwal et al.”™®

4. Physiognomic response of crops Gumisiriza et al.”™®
5. Sustainability and human wellbeing Rao et al.®
6. Human health across different types of UA Kirby et al.8!

anthropology)

7. Quantification of benefits (ecology, economy,

Dorofiereva et al.82

8. Microplastic contamination

Chiaetal.”

9. Contamination of urban soils

Panico et al.83; Meena et al.8

hunger and malnutrition

10. Quantification of the role of UA in alleviation of

Lee-Smith!®

11. Rainwater harvesting from roof

Hume et al .85

12. Impacts of extreme events

Chari et al.®2

13. Legal issues including food safety

Ramon et al.8¢

14. Advancing SDGs of the United Nations

U.N.&7

With rapid urbanization; especially in Sub-Saharan
Africa, South Asia and Latin American and the
Caribbean regions, wurban and peri-urban
agriculture may play an important role in alleviation
of hunger and malnutrition. It also has economic
benefits in reducing the cost of transportation.
Indeed, it is a mechanism of advancing Sustainable
Development Goals including #1 (end poverty) and
#2 (zero hunger) and others. Among a wide range
of urban and peri-urban agriculture, rooftop
gardens and multistory glass buildings with
controlled environment and soil-less media are
among the most innovative options. Integration of
crops with livestock is also a viable option.
Aquaculture and other soil-less production systems

in multistory glass building along with artificial

intelligence is an innovative option. Soils of large
cities have a potential to produce 10 to 20 % of
safe, economic and locally produced food.
limitations and barriers to
upscaling of urban/peri-urban agriculture must be
addressed by innovative research.

However,several
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