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INTRODUCTION

Throughout the world people suffer from food poverty, The United Nations 
Food and Agriculture Organization estimates that nearly 870 million people of 
the 7.1 billion people in the world, or one in eight, were suffering from chronic 
undernourishment in 2010-2012 and a Church Action on Poverty report  (May 2013) 
estimated that over 500,000 people in the UK were reliant on food aid.

This study aims to investigate the measures that cities and communities around the 
world have implemented in order to fight hunger as well as looking at contemporary 
concepts and developing a possible solution for urban micro-farming using 
hydroponic technology



URBAN FARMING



OUSEBURN CITY FARM 
NEWCASTLE UPON TYNE

There has been a City Farm in the Ouseburn Valley, Newcastle upon Tyne 
since 1976.

Byker City Farm was set up by local people (City Farm Ousburn - No Date), 
who wanted children living in the city to have the chance of working with 
farm animals. Over the years, the farm grew from a caravan on the site of a 
derelict paint factory into a busy vibrant and popular green space.

The Farm was forced to close in 2002 when it was discovered that the soil 
contained high levels of lead from the former lead and paintworks located 
on the site.

The land was cleaned up, the new Visitor Centre built and the farm was 
renamed Ouseburn Farm. With the help of Tyne Housing Association and 
Newcastle City Council the farm animals returned in September 2009.

Ouseburn Farm is a community led project located in the Lower Ouseburn 
Valley, just a mile from Newcastle city centre.

Ouseburn Farm aims to:

Provide an integrated setting where people with disabilities and the able-  
bodied can work together, in developing and running a farm project, which is 
of benefit to and widely used by the whole community.

Develop agricultural, horticultural and environmental skills of vulnerable 
adults, volunteers and members of the public through the livestock, growing  
and environmental projects based at the Farm.

Provide heritage, farm-based and environmental education for visiting school  
children and students.

Provide an information point for visitors to the Ouseburn Valley.

Demonstrate best practice in environmental construction and sustainability.



CAPITAL GROWTH SCHEME 
LONDON

Urban gardening projects (Capital Growth Scheme Creates 2,012 - 2011) 
are springing up all over the world, and London’s metropolis is no different 
with their public gardening scheme, Capital Growth. Transforming Britain’s 
urban hub, Capital Growth set out to create a whopping 2,012 new food 
growing spaces by 2012. Partially fuelled by hugely over-subscribed allotment 
spaces across the UK, the initiative is bringing more gardening sites to 
frustrated would-be gardeners seeking a space to nurture budding green-
fingers.

A partnership between London Food Link, the Mayor of London Boris 
Johnson, and the Big Lottery’s Local Food Fund, the initiative also offers 
practical help, grants, training and support to groups wanting to establish 
community food growing projects as well as advice to landowners.

So far this ambitious project is going well, the current number standing at 
1,217 spaces with more people and sites getting involved all the time – a 
sign of growing interest in self-sufficiency and gardening in the capital city. 



CUBA



When the Soviet Bloc collapsed in 1989, (Sustainable Cities - No 
Date) Cuba lost its food imports and agricultural inputs from which 
it depended for an adequate supply of food. The US Embargo also 
created a shortage of petrol necessary to transport the food from 
the rural agriculture sector to the city. This marked the beginning of 
serious food shortages that shook the entire country, but most of all 
Havana.

When these sources where cut off and food shortages began, Havana 
residents responded en masse, planting food crops on porches, 
balconies, backyards and empty city lots. The Cuban Ministry of 
Agriculture and Havana’s city government supported this grassroots 
movement, jointly forming an Urban Agriculture Department in 1994. 
This department first focused on securing land use rights for urban 
gardeners and committed itself to provide land - free of charge 
- to all residents who wanted to grow food in the city. Today, the 
Ministry advice and disseminate knowledge based on the principles of 
organic agriculture and usually plays a pivotal role in the start-up and 
functioning of the popular gardens and horticulture clubs. They also 
operate centers selling agricultural supplies like seeds.

While Havana’s urban agriculture has taken on many forms - ranging 
from private gardens (huertos privados) to state-owned research 
gardens (organicponicos) Havana’s popular gardens (huertos 
populares) are the most widespread. Cuban statistics are difficult 
to get, but in 1995 it was estimated that there were 26,600 popular 
garden parcels (parcelas) throughout the 43 urban districts that make 
up Havana’s 15 municipalities. The popular gardens range in size from 
a few square meters to three hectares. Shared use of the popular 
gardens, range from one to seventy people per garden site. The 
sites are usually vacant or abandoned plots due to collapsed houses 
located in the same neighbourhood, if not next door to the gardeners’ 
household. Gardens are cultivated on concrete ground.

A wide selection of produce is cultivated depending on family needs, 
market availability and suitability with the soil and locality. Garden 
productivity has been achieved with minimal external inputs, applying 
principles of organic agriculture i.e. low cost, readily available, and 
environmentally sustainable. Gardeners seldom use chemical fertilizers. 
Instead they rely on organic fertilizers in the form of chicken or 
cow manure, compost from household food waste and occasionally 
vermiculture (the use of worms). Farmers often maximize the use of 
land by cultivating multilayer crops, i.e. crops in the ground, on the 
ground and above the ground at the same time. 

A popular combination includes cassava (providing shade), sweet 
potatoes (providing good ground cover) and beans (fixating the soil 
with nitrogen).

Some predicted that with the easing up of the food crisis, Cuban’s 
urban gardens would fade away. But just the opposite has happened. 
Havana’s farms and gardens are steadily increasing, both in size and 
number, but most importantly in quality. They have had a visible impact 
on the food security of the city and in improving the Cuban diet. The 
gardens also bring environmental benefits. Many empty lots, which 
earlier were informal garbage dumps, are now beautiful gardens that 
provide food to local communities and improve neighbourhood 
aesthetics and health.





CONCEPTUAL DESIGNS



Vincent Callebaut Architects created a128 floor vertical farm concept, 
arranged around two 700 m towers Dragonfly (Dragonfly Vertical Farm 
- 2009), symmetrically wrapped in a huge glass and steel greenhouse 
that links them.  This greenhouse, which defines the shape of the design, 
supports the load of the building and is directly inspired by the structural 
exoskeleton of dragonfly wings coming from the family of “Odonata 
Anisoptera.”

The design features an exoskeleton that accommodates the growing 
spaces consisting of 28 different agricultural fields for the production 
of fruit, vegetables, grains, meat and dairy, it is designed to take 
advantage of solar energy by accumulating warm air during winter and 
cooling in the summer is be facilitated through natural ventilation and 
evapotranspiration from the plants. The exterior is clad with solar panels, 
which will provide up to half the buildings electricity, with the rest being 
supplied by three wind machines along the vertical axes of the building.  

The incorporation of vertical gardens to filter rainwater which is then 
mixed with domestic liquid waste from the towers inhabitants, they are 
treated organically before being re-circulated for farm use, reducing run-
off.  

Essentially the Dragonfly Vertical Farm uses two main towers between 
which a glazed greenhouse heated by the sun and cooled through 
natural ventilation accommodates and supports a range of plant species. 
The theoretical project highlights a number of key issues such as light, 
heating, cooling, power generation and waste management that need 
to be addressed during the design of the environmental strategy for 
Gateshead’s vertical farm in order to make it successful. 

DRAGONFLY VERTICAL FARM CONCEPT 
NEW YORK



WORKac VERTICAL FARM CONCEPT
NEW YORK

WORKac’s concept of vertical farming (WORKac – 2008) combines 
migrant farmers’ housing in a series of stepped terraces with a farmer’s 
market and public space below. The terraces allow in-soil growing, 
duplicating the surface of the site once. 
This example does not use hydroponic systems but accommodates 
species only capable of growing in the local environment of New York, 
USA therefore all growing spaces are on external terraces. 



HYDROPONICS



HYDROPONICS

The previous architectural concepts led me to look at the technologies 
required to grow food in within a modern building.

Hydroponics is being adopted around the world for food production not 
only because of the lack of agricultural space but because it is extremely 
controllable and it allows farms to be situated in the urban environment. 
Some of the main advantages are:

• No soil is needed
• The water stays in the system and can be reused - thus, lower   
 water costs
• It is possible to control the nutrition levels in their entirety - thus, 
 lower nutrition costs
• No nutrition pollution is released into the environment because of 
 the controlled system
• Stable and high yields
• Pests and diseases are easier to get rid of than in soil because of 
 the container’s mobility
• It is easier to harvest
• No pesticide damage

There are two chief merits of the soil-less cultivation of plants. First, 
hydroponics may potentially produce much higher crop yields. Also, 
hydroponics can be used in places where in-ground agriculture or 
gardening is not possible.

There are around 6 types of hydroponic system used to grow plants 
and vegetables; Wick, Water Culture, Ebb and Flow (Flood & Drain), 
Drip (recovery or non-recovery), N.F.T. (Nutrient Film Technique) and 
Aeroponic (Simply Hydroponics and Organics -2008).

There are hundreds of variations on these basic types of systems, but all 
hydroponic methods are a variation or combination of these six.
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EXAMPLES OF HYDROPONICS

Valcent Hydroponic Sytem

Hydroponic technology is constantly being developed and innovative 
solutions to allow for the maximum yield are becoming more evident 
Valcent is a hydroponic-farming system that grows plants in rotating rows 
(Valcent - 2009), one on top of another. The rotation gives the plants the 
precise amount of light and nutrients they need, while the vertical stacking 
enables the use of far less water than conventional farming. By growing 
upward instead of outward, vertical farming can expand food supplies 
without using more land. 

The system works by removing solid growing medium, vegetables, 
herbs and flowers are placed in hydroponic baskets which fit into holes 
in polystyrene or plastic covers to that sit on top of a body of water 
exposing only the roots to water supplemented with essential growing 
nutrients usually delivered by soils and fertilisers. Systems such as this 
could be used in the farm building as a way of gaining maximum exposure 
to sunlight while increasing output of crops due to the stacked nature of 
the system.



plantLAB - University of California -2011

The University of California, Berkeley briefed its students to create an 
experimental hydroponic garden for the 2011 San Francisco Garden 
Show that addresses food production and the normative definitions of a 
garden.

The students were solely responsible for the design and fabrication of 
the device. The device has a steel frame supporting an irrigation system 
feeding 432 suspended crystalline tubes that contain plants.

Rather than a model of precise efficiency plantLAB was intended to 
question the role of food production in cultural landscapes, defying the 
conventional idea of the ‘garden’ in cultural landscapes.



EXPLORING HYDROPONICS

To gain further understanding of hydroponic technology an investigation 
into the process was carried out, a full scale working model of a 
hydroponic system was designed and built to investigate the relationship 
between the different types of system and to explore their success. 

Hydroponic systems should be able to use the same body of water that is 
only topped up when levels drop, as water cycles through the system the 
crops absorb nutrients that have been added then the remaining water is 
returned to storage ready to start the cycle again.

This model investigates water culture, drip and aeroponic systems due to 
their relationship to each other when considering the use and cycle of 
water. 

Water Cycle

Hydroponic System Cycle Hydroponic System Design



Framework Framework assembly System in-situ in South facing window
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The hydroponic system was situated on the inside of an existing full 
height South facing window within the design studio that included a 
roller blind to shade unwanted sunlight, it was thought that this location 
was suitable for the experiment due to its exposure to the sun and light 
control provided by the roller blind. The system works on a timed pump 
that operates three times a day for a fifteen minute period pumping water 
with nutrient additives to ensure that no roots dry out and the plants are 
able to grow.

After a three month test period the system continues to support plant 
life and the relationship between the systems tested work effectively.

In conclusion this cheap method of food production could be 
implemented throughout the world, whether it is on a roof, a balcony or 
in a very small window. Given the range of hydroponic systems available 
and the ease in which a system could be created it has the potential to 
alleviate financial burdens while providing a sustainable food source.

Hydroponic system in-situ in South facing window

HYDROPONIC MODEL


