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‘it is time for the architectural and urban design
planning professions to support and enhance
the city’s multiple functions as dining room,
market and farm’ (Frank, 2005).
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Samenvatting
Na de Tweede Wereldoorlog werd modernisering van de landbouw in combinatie met opschaling van
de productie ingezet. Met deze ontwikkeling werd voedselzekerheid een gegeven. Hoogproductieve
plantenrassen en diersoorten begonnen te domineren in de productie van voedsel. Door verkeerde
voeding hebben problemen zoals overgewicht en obesitas serieuze problemen veroorzaakt in diverse
Europese landen.
Tegen de achtergrond van deze ontwikkelingen, wordt bezorgdheid geuit over de mogelijke effecten
op milieu, gezondheid en veiligheid door deze wereldwijde voedselproductie ketens. Op weg naar een
meer duurzaam voedselsysteem proberen zowel het conventionele voedselsysteem en het alternatieve
voedselsysteem te innoveren. Voorbeelden hiervan zijn te vinden op het gebied van stadslandbouw.
Dit verkennend onderzoek illustreert de diversiteit van stadslandbouwprojecten met behulp van case
studies in Almere, Londen, Malmö en Helsinki. Interviews zijn uitgevoerd met de betrokken ondernemers en initiatiefnemers van de projecten. Daarnaast hebben interviews met beleidsmakers en
ondersteunende organisaties plaatsgevonden. De onderzochte projecten tonen de karakteristieken van
stadslandbouw en beschrijven hoe stadslandbouw op dit moment ontwikkelt.
De uitdagingen en obstakels waar deze nieuwe projecten mee worden geconfronteerd zijn hoofdzakelijk gerelateerd aan planningskwesties, zoals de toegang tot land en water voor de projecten op microniveau en de problemen met het bestemmingsplannen op meso- en macroniveau.. Dit onderzoek
probeert aan te tonen hoe de planning stadslandbouwprojecten kan tegemoetkomen. Facilitatie en
flexibiliteit worden vaak genoemd als noodzaak bij de tegemoetkoming van planning aan deze stadslandbouwprojecten.
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Abstract
After WWII food security became ensured due to increased modernization of farms combined with
scaling up of production. High productive plant varieties and animal breeds started to dominate in food
production to ensure the availability of food. Malnutrition resulting in overweight and obesity is causing
serious health problems in many European countries.
Against the background of these developments, concerns are being raised about the potential environmental, health and security implications of global food production chains. Towards a more sustainable
food system both the conventional food system and the alternative food system are trying to innovate.
Examples can be found in the field of urban agriculture.
This explorative research illustrates the diversity of urban agriculture using case study projects in Almere, London, Malmö and Helsinki. Interviews were carried out with the involved entrepreneurs and
initiators of the projects as well as policy makers and urban agriculture supporting organisations. The
studied projects give insight in the characteristics of urban agriculture and describe how urban agriculture currently is developing.
The challenges and obstacles these new projects are facing are mainly planning related issues, e.g. the
access to water for micro-scale projects and the problems with the zoning plan on larger scale. This
study attempts to show how planning can accommodate these urban agriculture projects. Facilitation
and flexibility are often mentioned as needed for accommodating urban agriculture projects.
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Preface
This Master thesis made by Peter Davids and Evelien de Olde is the end product of half a year of research on urban agriculture. By doing this research we have found out that urban agriculture is not just
about growing food in cities it is much more. A farmer growing food for the city and delivering services
for urban dwellers can be a form of urban agriculture. Urban agriculture is not anymore just about allotments and urban farms but as our title indicates it is also about chickens on the roof, vegetables in the
park and a party in the polytunnel.
In the last half a year we have had the privilege to study urban agriculture projects in four different
European cities. In all four cities and in all the sixteen projects one thing has become very clear, urban
agriculture is a topic that makes many people very enthusiastic and is a growing activity for people with
different backgrounds, ages and interests. That’s why we hope this thesis can contribute to the knowledge on urban agriculture and the relation with spatial planning in order to be able to facilitate this
movement.
We would like to thank our supervisors Prof. Dr. Arnold van der Valk and Dr. Ir. Gerrit-jan Carsjens for
their support and feedback during the process. Without the Dutch Ministry of Economy, Agriculture and
Innovation and especially Evert Jan Entzinger, Perry de Moel and Simone Plantinga this thesis as it is
now in front of you would not have been possible, many thanks to them as well.
Our visit to London was very pleasant thanks to the owners of Camping Heaven Farm, John Butler and
his wife. We had a great place to camp and were able to share our experiences on agriculture with
them.
Finally, we would like to thank the 35 individuals located between Boston, Helsinki and Brisbane that
made time to have an interview with us about their role in urban agriculture. We would like to mention
one of them specifically; Malmö’s urban agriculture guru Göran Larsson, who drove us around Malmö
for two days to show us everything that was happening on urban agriculture in the city.
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Glossary
Allotment		
			
			

An allotment is a piece of land, usually around 250 square metres, which can
be rented by an individual for growing fruit, flowers and vegetables (GLA,
2006).

Aquaponics		
			

A combination of hydroponics and aquaculture; the production of fish and
plants in recirculating systems (Rakocy et al., 2006).

Box schemes		
			

A commercial service delivering mostly fruits and vegetables (often organic and
or local) to a certain depot or to individual homes (Viljoen et al., 2005).

City farm		
			
			
			

The local community takes care for a piece of land where animals (mostly
horses, goats, chickens, pigs and ducks)are kept. The educational purpose is
most important although in some cases also some production is achieved
(Viljoen et al., 2005).

Community garden
			
			

The local community takes care for a piece of land for mainly educational and
recreational purposes. Usually found on unused or abandoned urban areas or
on grounds of public buildings (Viljoen et al., 2005).

Eco-city			
			
			

An urban environment in which a closed-loop system is implemented and
thereby minimizes the inputs of resources and output of waste (Vernay et al.,
2010).

Food miles		
			

The distance food has been transported between production and consumption
(Viljoen et al., 2005).

Food strategy		
			
			

A policy document, often made by a local government, to describe policy plans
concerning food. Sometimes focussed on a specific target group or on the
entire food system in general (Sustain, 2011c).

Hydroponics		
			

A technology for the production of plants in nutrient solutions (water and
fertilizers) (Jensen, unkown).

Polytunnel		
			

A tunnel made of plastic to grow plants in that require higher temperature than
available at that moment.

Urban agriculture
			
			
			

The growing of plants and the raising of animals for food and other uses within
and around cities and towns, and related activities such as the production and
delivery of inputs, processing and marketing of products (Van Veenhuizen &
Danso, 2007).

Vertical farm		
			
			

Large scale production of plants and animals in skyscrapers, concept by Dickson
Despommier, Professor of Public Health in Environmental Health Sciences at
Columbia University
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1. Introduction
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1.1 Introduction
For centuries a socio-economic tendency describing periods of growth and stagnation as a product
of the relation between food production and population growth existed for northwest Europe, the
so-called secular trend. In times of population growth the food prices rose, and led to an increasing
demand (Bieleman, 1992). Since the industrialization this direct correlation between population and
food production disappeared and it seemed to be possible to produce food, more or less, according to
demand (Schuurman (1991) in Bieleman, 1992; Morgan & Sonnino, 2010). This effect was strengthened
by the Green Revolution that came up after WWII, with the principle of cost-effective production to ensure food security which led to low prices for consumers, increased modernization of farms combined
with scaling up of production. High productive plant varieties and animal breeds started to dominate.
Processing and distribution of food was taken over by larger firms to be more cost-effective (Oosterveer,
2007). This development had its consequences, leading to a decrease in diversity of agricultural crops
and livestock breeds, standardization of food production and processing and a decreased transparency
of the food chain (Duchev et al., 2006; Wiskerke, 2009; Cayot, 2007).
The conventional food system is influenced by many factors including urbanization, technology, the
availability of resources such as fossil fuels and climate change. The report of the European Environment Agency from 2006 indicated that the growth of European cities mostly takes place on former agriculture land. This development leads to a decrease in suitable land for agriculture and a loss of fertile
soils (EEA, 2006). Climate change can lead to more fluctuation in food production as well as changes in
the occurrence of pests in crops and diseases in livestock, thereby it can influence food safety and food
security and cause sudden changes on the food market (FAO, 2011; Tirado et al., 2010). The dependency of agriculture on fossil fuels and other natural resources including phosphorus can form a risk for
food security because of the rising production costs and the limited alternatives (Woods et al., 2010;
Cordell et al., 2009).
Health problems caused by malnutrition as well as overweight and obesity have become serious
problems in many European countries (WHO, 2005). The access to fresh and healthy foods has become
difficult in certain areas resulting in so-called ‘food desserts’ (Wrigley et al., 2002).
Against the background of these developments, concerns are being raised about the potential environmental, health and security implications of global food production chains (FAO, 2008 in Kortright &
Wakefield (2011); Morgen et al., 2006)). The conventional food system, also referred to as the ‘conventional agri-food geography’ is often characterized by its high level of globalization, industrialization and
the standardization of production and processing of foods. These characteristics result in a certain level
of disembedding of food from the traditional regional context of production and consumption (Morgan
et al., 2006). As a reaction to this conventional food system, different alternatives appeared resulting in an alternative geography of food in which attention for the regional identity, nature and culture
plays a central role (Renting et al., 2003; Sonnino & Marsden, 2006; Morgen et al., 2006). The relations
between producers, processing, retail, consumers, institutions and others associational frameworks
together form a kind of geography of infrastructure and networks. For both types of geographies, the
conventional agri-food geography and the alternative food geography Morgan et al., 2006 came up with
Figure 1. in which the relations between the different parties are explained (Morgan et al., 2006).
The two geographies represent two different paradigms described by Broekhof (2010) using ‘a different
dialect’ concerning the food system. As shown in figure 1, the conventional system focuses mainly on
the intensive production system to feed the world; the alternative system can be characterised by its
focus on the local and regional production. Although these paradigms seem opposites, both provide
new concepts for urban agriculture, e.g. the concept of Polydome coming from the greenhouse sector
(Bosschaert & Gladek, 2011) and the project Foodscapes Schilderwijk, a local urban agriculture project
in The Hague (Urbania hoeve, 2011).
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Figure 1. Conventional and alternative agri-food geography (Morgan et al., 2006, page 72).

The alternative food geography is by Wiskerke (2009a) characterized by three different relations: (1) the
Alternative Food Networks (AFN’s) as a result of the relation between the market and society, (2) relocalizing public food procurement as a result of the relation between government and market and (3)
urban food strategies as a result of the relation between government and society. The alternative food
geography is symbol of new relations between governments, market and society. Together they govern
the geography of food in their city and form a certain kind of governance on food (Figure 2) (Wiskerke
(2009).

Figure 2. Food governance triangle (based on Wiskerke 2009).
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The increasing concerns about the conventional food system have been the reason for different cities
around the world to re-design their food provisioning. Well-known examples include Toronto with a
food policy council, placing food in the centre of municipal policy-making, London with a citywide food
strategy and New York City reforming school meal service (Sonnino, 2009).
Urban agriculture is an example of the alternative paradigm (Sumner et al., 2011). Urban agriculture
can be defined as: ‘the growing of plants and the raising of animals for food and other uses within and
around cities and towns, and related activities such as the production and delivery of inputs, processing
and marketing of products’ (Van Veenhuizen & Danso, 2007, page 1). The concerns on the conventional
food system results in a growing interest in urban agriculture (Corrigan, 2011). ‘Urban agriculture is
undertaken by residents in an effort to take control of food security, social ills and environmental degradation in their communities by providing food, jobs, environmental enhancement, education, beautification, inspiration and hope (Bourque, 2000 in Sumner et al., 2011).’
Urban agriculture is practiced in both developed and developing countries and often serves different
purposes (Pearson et al., 2010). Urban agriculture plays a central role in the food provisioning of cities
in many third world, recently also the attention for urban food growing in richer countries is growing
(Bakker et al., 2001). The overall attention for urban agriculture is growing, both in newspapers and in
scientific journals as can be concluded from the analysis in annex 1. Producing food in the urban area
(urban agriculture) can contribute to people’s health, through improving the access to fresh and healthy
food, and it can contribute to the local economy (Martin & Marsden, 1999). Urban agriculture can be
developed at different scales (Table 1.) fulfilling different goals (Pearson et al., 2010). Next to food supply and income generation in the cities, urban agriculture also plays a role in recreation, biodiversity,
environment, social cohesion and landscape management (Van Veenhuizen & Danso, 2007).
Scale
Micro

Meso

Macro

Examples

Ownership

Backyards, green roofs

Private, corporate

Street verges

Public

Community gardens

Private, public

Allotments

Private

Urban parks

Public

Commercial farms

Private, corporate

Nurseries

Private, corporate

Greenhouses

Private, corporate

Table 1. Urban agriculture scales and ownership (Pearson et al., 2010)

Different studies plead for a different relation between urban agriculture and the built environment
(Marsden & Sonnino 2010; Pearson et al., 2010). Pearson states: Urban agriculture should ‘be situated
within the conceptual framework of the planned, built environment, rather than as urban agriculture
has been viewed historically, as a discrete and often competing use of urban land’ (Pearson et al., 2010,
16-17). According to Howe (2003), more attention is needed for the implications of urban land-use
policy on urban agriculture.
Planning has a key position in enhancing sustainable food systems and shows a growing interest for
food production in urban and regional planning (Wiskerke, 2009; Sonnino, 2009; Pothukuchi, 2009).
‘The design of our cities and towns, and specifically enabling food provision and access, is an issue that
planners and urban designers can positively influence’ (Donovan et al., 2011, page 7). Planning issues
like the availability of land, supportive regulations and policy is crucial for the development of urban
agriculture (Howe, 2003). Planning for sustainable urban food systems requires information on many
aspects of the food network as well as the city’s functioning (Sonnino, 2009). Knowledge and sharing
experiences on how to integrate urban agriculture into urban planning is needed to enable the development of sustainable urban agriculture (Van Veenhuizen & Danso, 2007). While different cities are
learning from each other and are implementing food strategies, a structural platform to promote an
integrated approach to food is needed from the national and regional governments (Sonnino, 2009;
Pearson et al., 2010).
18

This thesis describes how urban agriculture is embedded in the food governance triangle meaning in
the relations between policy (government), the market and society. Urban agriculture is influenced by
how the food governance triangle works in a city, e.g. a demand for local organic products can stimulate
the development of urban agriculture, the same goes for supporting policy (food strategies) and food
procurement arrangements. In this study the broad scope of urban agriculture is studied to look at how
planning and urban agriculture relate to each other and what can be done to accommodate a sustainable development of urban agriculture through spatial planning.

1.2 Research questions
In order to develop urban policies to support further development of urban agriculture, insights are
needed in how planning can accommodate a sustainable development of urban agriculture. This brings
us to the following main research question:
• How can planning accommodate a sustainable development of urban agriculture?
To answer the main question two sub-questions, with several partial questions are addressed:
• What are the current developments in urban agriculture in North-western Europe?
• What are the characteristics of the existing urban agriculture?
• How is urban agriculture developing?
• What are challenges and obstacles for urban agriculture?
• How can spatial planning facilitate a sustainable development of urban agriculture?
• What are issues in spatial planning that affect urban agriculture, and what are the effects of
urban agriculture on spatial planning?
• How are governments (local, regional and national) currently dealing with urban agriculture?

1.3 Methodology
The master thesis is a co-operation between Peter Davids and Evelien de Olde. Both are students in
the field of spatial planning, but are having different backgrounds and interests concerning planning
and agriculture. Together the researchers had the possibility to expand their field of research by doing research abroad, and together the researchers were able to discuss the topic from multiple angles,
related to their personal backgrounds.
This research is a Master thesis for the department Land Use Planning of Wageningen University.
This report also functions as input for an assignment for the Dutch Ministry of Economics, Agriculture
and Innovation. The ministry wants to stimulate the production and consumption of sustainable food
(Ministerie LNV, 2009). Dutch municipalities are motivated to accommodate urban agriculture as a
potential form of sustainable agriculture. The purpose of this research is therefore to learn more about
urban agriculture and how planning can accommodate this development. The research needed to be
in a context that is relevant to the ministry, resulting in a choice for the Northwest European context.
To relate this thesis to the policy of the ministry a logical framework is made in which the methodology
is put in perspective. A logical framework is often used as a project planning and management tool to
help thinking through a project (European Commission, 2004). The logical framework can be found in
annex 2.
To summarize on forehand, this study can be described as an explorative, pragmatic and interpretative
research based on qualitative data. The domain of food in planning research is still in its infancy. Therefore, there is no well-established theoretical framework is available yet. In this chapter the methodological approach for data collection and analysis used of this research will be explained together with
the motivation for the chosen methods. In figure 3, a methodological scheme is presented. The scheme
shows an overview of the input materials used to answer the research questions.
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Accommodating urban agriculture

How planning can accommodate a sustainable development of urban agriculture

Part 1. a sustainable development
of urban agriculture
Part 2. How can planning accommodate

Planning and urban agriculture

Figure
3. Schematic
representation
Schematic
representation
of the research of the research

1.3.1 Pragmatism and Social Constructivism
Urban agriculture as a method to produce food and deliver services can contribute to the sustainable
food policy of the Ministry. However, knowledge and experience on how planning can accommodate a
sustainable development of urban agriculture are lacking. To find an answer on this knowledge gap two
different knowledge claim positions can be applied.
Using a problem as a central issue corresponds to the pragmatism approach saying ‘instead of methods
being important, the problem is most important, and researchers use all approaches and to understand
the problem’ (Creswell, 2003, p. 11).
Because of the multidisciplinary background of urban agriculture developments understanding of the
social and historical context is needed as well as understanding of multiple paradigms in agriculture.
Therefore it is important to acknowledge that the generated knowledge is a social construction as: ‘individuals seek understanding of the world in which they live and work. They develop subjective meanings
of their experience’ (Creswell, 2003, p.8).
Using two approaches enables a mixed method meaning gathering both quantitative and qualitative
data. Gathering quantitative data turned out to be difficult as either initiatives could not give the required data or because the information had not been collected by the initiators of projects themselves.
For this reason a qualitative approach was applied. However, in the discussion an attempt is made for a
quantified follow-up research.
Relating these knowledge claims to the method of this research; both have been applied in different
ways and stages. A practice-oriented approach was used to find an answer to the research questions.
In practice this meant that all possible opportunities to do interviews or visit urban agriculture projects
were used when they could lead to an increase in the information on this topic. A wide variety of projects and involved organizations were interviewed to get insight in the broadness of the topic.
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1.3.2 Methods of Data Collection
Scientific literature study
In order to formulate the research questions and to define urban agriculture, an overview of literature
about urban agriculture was needed. For this study, not only literature from planning perspective was
used; also agricultural, sociological, public health and environmental journals were consulted on urban
agriculture and related topics. Besides, scientific papers were selected on their journal rank (SJR) as
graded by Scopus; preferably distinguished journals were used.
Case study research
According to Flyvbjerg (2006), case study research can contribute to construct and cumulate new
knowledge by the power of a case as example. Case studies are context-dependent studies, from
researchers is expected not to base their research on context independent ‘rules and laws’, but on the
actual situation (Flyvbjerg, 2001). Choosing for this manner of research provides the researchers the
possibility to investigate several cases thoroughly.
As mentioned above, it is desirable to study different cases to investigate how different cities are dealing with urban agriculture; not only in the Netherlands, but also abroad to place the Dutch situation in
a wider context. According to Morgan & Sonnino (2010), cities are already looking to each other and
copying ideas. Therefore, is in this research is chosen for the use of cities as case studies in Northwest
Europe. Cities in this area are relatively comparable to the Netherlands considering culture, politics,
climate, and in crop production.
Flyvbjerg explains in “Making social sciences matter” (2001) different strategies to select cases for research. Concerning information-oriented selection, the choice to be made is dependent on the composition of the cases: one can choose for extremes cases or for a wide variety.
In this study is chosen for four cases with a wide variety. To ensure this variety, cities are selected on
diversity in the relations between government, market and society considering urban agriculture, following the food governance triangle of Wiskerke (Wiskerke, 2009). Based on information from scientific
papers as well as recommendations and online sources, a selection of regions to be studied was made.
The cities that are studied are London (UK), Almere (NL), Malmö (S) and Helsinki (FIN). Within these
cities, there are different types (including backyards, urban parks, community gardens and commercial
scale farms) and scales of urban agriculture to be distinguished (Pearson et al., 2010), but in each city
a different strategy of the food governance triangle is dominating. London has a strong urban food
strategy (government-society relation), Malmö focuses on the re-localising public food procurements
(government - market). Finally Almere and Helsinki are remarkable because of their alternative food
network (market – society) initiatives. While one relation is strongly represented in all the cities this
does not mean that projects focusing on other relations are not present.
Relation
Government‐market
Market‐society
Society‐government

Example
(Re‐localizing) Public
Food Procurement
Alternative Food
Networks
Urban Food Strategies

City
Malmö

Literature
Stuiver & Schrijver, 2010

Almere,
Helsinki
London

GLA, 2010
Alusi et al., 2011
Morgan & Sonnino, 2010
Reynolds, 2011

Table 2. Case study selection

Other cities that are often mentioned in scientific literature in relation to urban agriculture, including
New York and Toronto, were not taken into account, as the context is difficult to compare to the Northwest European context. Other European cities often mentioned in urban agriculture literature included
Amsterdam and Rotterdam. The similarities of the developments in these cities compared to London
are high and therefore these cities are not taken into account, to ensure diversity of the studied cities.
Together the selected cases give a broad view on urban agriculture. A detailed argumentation for this
selection is given below. Next to these four cities, attention is paid to developing concepts that are not
bound to a certain city but can have a major impact in the development of urban agriculture.
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London
London is often referred to in literature; according to Sonnino (2009) it ‘has pioneered the development
of a city-wide strategy that explicitly links food to health, the economy, the environment, culture and
food security’. London is seen as the example from which other regions can learn (Garnett, 2001; Morgan & Sonnino (2010). The London Food Strategy developed by the major of London, Ken Livingstone
(Mayor of London, 2006) has a key role in this. Because of the pioneer’s function as well as the political
support of urban agriculture development, London is good case to look at the relation of spatial planning and the development of urban agriculture.
Almere
Urban agriculture in Almere is known for the project Agromere (Jansma et al., 2010). The goal of Agromere is to integrate urban and rural live in a new residential part of the city. Urban agriculture is part of
the spatial planning and city development of Almere (Jansma et al., 2010). Next to this project Almere
also just opened the ‘Development Centre for Urban Agriculture (OSA) Almere’ and was host of the first
European Sustainable Food Planning conference. Almere clearly invests in urban agriculture and is for
that reason an interesting case.
Malmö
Malmö is said to one of the pioneers in sustainable procurement (ICLEI) and was finalist the European
Green Capital Award. They aim to be ‘the Best City in the World for Sustainable Urban Development by
2020’ (City of Malmö, 2009) and is often already hailed as one of the leading cities (FiBL, 2011). Food
plays a central part in this (City of Malmö, 2009; FiBL, 2011). Malmö is part of the Foodlinks network
that supports sustainable food production and consumption.
Helsinki
In the recent publication: ‘Sustainable cities: oxymoron or the shape of the future’ the authors study
eight different ‘ecocities’. (Alusi et al., 2011). Among them is the plan of Low2No a mixed-use eco-development in Helsinki, Finland. The project goal is not to make profit but to catalyze sustainable development in Finland by learning from the project and enacting new financial policies (Alusi et al., 2011).
One of the objectives of the project is to provide the community with access to fresh and healthy food
at lower environmental and economic costs by establishing pocket balcony greenhouses in residential
units, attract local food cooperatives in the are and reusing food waste (ARUP, 2010). It was initiated
and funded by Sitra, Finland’s government-run venture capital fund and investment firm. Low2No is an
example of a holistic and collaborative approach by urban planners, designers, engineers and public
policy experts and therefore interesting to study. The project is however not yet realized; work is commencing on site (Sitra, 2011). Because of the holistic approach, the city as a living factory of ecology
that includes food production, consumption and waste management, this project is an interesting case.
Concepts
At the moment urban agriculture is developing rapidly and new ideas arise on a large scale. Examples
of new concepts include PlantLab, Agroparks, Polydome and many concepts that implement hydroponics, aquaponics or vertical farm principles. For the selection of concepts that can have a major impact
on the development of urban agriculture two projects were selected that got a lot of attention in the
past few years. The projects (Plantlab and Agroparks) do not exist in their final form yet, however both
projects are being developed at the moment and information was well accessible. The reason to include
Plantlab was because of their high production potential in combination with using empty building in the
city as stated M. Kers in a presentation on the 11th of May 2011. Agroparks are included as a potential project in which processing and production on a large scale can take place in metropolitan areas
(Smeets, 2009).
Field visits
As said, literature on urban agriculture in Europe is mostly referring to the projects in London (Wiskerke, 2009; Morgan & Sonnino, 2010; Sonnino, 2011; Reynolds, 2011). As can be understood for the
above mentioned argumentation literature on the four case studies was available. However, this literature did not cover the required information to answer the research topic. That required practical experiences and knowledge on how to accommodate urban agriculture through planning. Visits to the four
cases were made to gain additional insight in the context, characteristics and developments in urban
agriculture and their relation with spatial planning.
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Again, based on information from scientific papers as well as recommendations and online sources a
selection of urban agriculture projects to be studied was made. In each city is tried to interview initiators of diverse urban agriculture projects, involved governmental organisations and involved nongovernmental organisations. By doing this, in the study is tried to discuss each angle of the story of the
development of an initiative.
The interview concerning the case of Helsinki formed an exception. Unfortunately, the interviewees
were living spread out over the world and therefore unable to meet. However, doing telephonic interviews solved this problem. Another reason why Helsinki was not visited was the fact that the project
Low2no is still in a concept phase. In this case personal contact was missing which can have had consequences, like wrongly interpreted responses or missing information.
Interview techniques
In order to understand as much as possible of the initiative and its context, the interviews were open,
in-depth, and semi-structured and on individual base. This provides the possibility to ‘probe’ answers,
when explanation is needed, or interviewees can build on their response. This results in a rich and
detailed collection of data. Although the researcher tried to be neutral influence on the outcome of the
interview cannot be denied, as the researcher is part of the conversation. The openness and semi-structural basis of the interview allows the researcher to direct the interview intentional or non-intentional
(Saunders, 2003).
For every interview a basic list of nine questions was prepared. In order to untangle multiple viewpoints
of the development of urban agriculture initiatives, the same basic questions were asked. Questions
varied from a general definition of urban agriculture and a description of the project to questions about
the relationship with other involved parties, who took the initiative, where the financial means came
from, and their recommendations for the future. An example of the list of interview questions can be
found in annex 3. The interviews were mostly combined with a guided tour at the project site. During
this tour also interviews were taken and additional questions were asked.
Expert interviews
Interviews with experts took place in an early stage of this research. Opinions and insights of these
people formed a crucial factor for further shaping of this study. Each of the interviewees could indicate
some leading developments in the field of urban agriculture. This has led to a group of leading concepts
in urban agriculture, which are not related to one of the cities mentioned in this research. A broad
scope of experts was required according to the research approach. The selection of these experts took
place based on their accessibility and availability, and based on recommendations. During the interviews the experts were free to expound their ideas on the topic.

1.3.3 Methods of Data Analysis
Interview analysis
During the interviews notes were written down by both of the researchers and interviews were recorded to quote interviewees literally. Finally, additional policy documents were taken, if available.
After returning these notes, recordings and policy documents were combined into an elaboration of the
interview.
Organisation of collected data
To keep the overview over the results of the case study research organisation of the collected data of
each case study is needed. To organise the urban agriculture projects a form adapted from Donovan et
al. (2011) was created. This organisation is based on key publications of Wiskerke (2009) and Pearson
et al, (2010). First, an arrangement on city and scale took place to gain an overview per city concerning
the characteristics of all visited urban agriculture projects. Second, all projects were organised according to the food governance triangle of Wiskerke (2009) to compare the background of all projects.
Third, for each urban agriculture project the economic, environmental and social attribution is mapped
to clarify the function of each project by using a table based on Pearson et al., 2010.

1.3.4 Grounded Theory
Scientific literature, case study research and the expert interviews form an extensive amount of data.
Together, these results give an overview of the interpretations, characteristics and developments on ur23

ban agriculture. As well as on the sustainability of urban agriculture and its the relation to planning. The
collection of data took place in several phases. Results from literature and interviews repeatedly formed
new input for further research, following an iterative process of data collection and data analysis (Glaser & Strauss 1967; Saunders, 2003). The constant contributions to the perspective as a consequence
of this repetition resulted in a deeper understanding on the research topic.

1.3.5 Methods of Validation
The findings from the case study research (site visits, interview and related policy documents) formed
together with the scientific literature and the experts interviews the base for validation. Therefore, the
method of triangulation is used. Creswell (2003) describes this method as a combination of multiple
research materials means to confirm the accuracy of the research findings. These materials include the
literature study, case study interviews and policy documents.

1.3.6 Readers guide
The research report consists of two parts. In the first part called ‘a sustainable development of urban
agriculture’ describes urban agriculture, the characteristics, developments and sustainability of urban
agriculture. The second part, being the first part of the research question is called ‘how can planning
accommodate’ and focuses on the role of planning in relation to urban agriculture. The pragmatic approach stimulated the researchers to discuss several themes that concern the sustainability of urban
agriculture in the discussion. Also a reflection on the used methodology is carried out and opportunities
for further research are mentioned. Altogether these parts form the conclusion on ‘how can planning
accommodate a sustainable development of urban agriculture?’

24

2. How can planning
accommodate
a sustainable
development of urban
agriculture?
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2.1. A sustainable development of urban agriculture
2.1.1 Urban agriculture
There are different definitions of urban agriculture used in literature. The definition that is used in this
research is: ‘the growing of plants and the raising of animals for food and other uses within and around
cities and towns, and related activities such as the production and delivery of inputs, processing and
marketing of products’ (Van Veenhuizen & Danso, 2007, page 1).
In the research, different initiators of urban agriculture projects were asked to define urban agriculture.
‘Growing food in cities’ is the most often heard definition. The ‘raison d’être’ of these projects vary
because of the variety of services and goods that can be delivered by urban agriculture. Pearson et al.,
2010 made a table in which different services and goods that urban agriculture can deliver are mentioned with supporting literature. This table formed the basis for the table given below however several
topics are deleted and others added due to their relevance to this research.
Social impact

Food security
Diet and health

Personal well‐being
Education
Sense of place
Aesthetics
Community building
Neighborhood safety

Integration of societal groups
Personal skills
Urban Planning
Employment and income
Accessibility of green space

Explanation

Access to (fresh) food in urban areas
Deliver nutrients and vitamins through
fresh food
Physical, intellectual and psychological
benefits from direct involvement in
urban agriculture ‘gardening’
Education is offered as a service to
communities and schools
The identity of the place is preserved
through the project
The aesthetic quality of the area is
improved
Social interaction in the area increases
and results in a more close community
More people on the streets results in
better safety
Urban agriculture is attractive to people
of various background and stimulates
integration of societal groups
Communication and horticultural skills
are developed
Urban planning is influenced by the
project
Employment and income opportunities
arise
More green space is accessible to the
public

Literature
Van Veenhuizen & Danso,
2007; Eriksen‐Hamel &
Danso, 2010; Kortright &
Wakefield, 2011
Karanja et al., 2010; Nanney
et al, 2007
Milligan et al., 2004;
Armstrong, 2000; Teig et al.,
2009
Van Leeuwen et al., 2010;
Armstrong, 2000
Sumner et al., 2010
Van Leeuwen et al., 2010;
Schupbeck et. al, 2008
Armstrong, 2000; Seymoar
et al., 2010
Armstrong, 2000
Armstrong, 2000

Seymoar et al., 2010
Mason & Knowd, 2010
Van Veenhuizen & Danso,
2007
De Zeeuw et al., 2011

Table 3a. Social goods and services delivered by urban agriculture (based on Pearson et al., 2010).
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Economic impact

Highest productive use of space
Employment and income

Diversified industry

Energy transport (food miles)

Explanation
Empty land and buildings can be used
for production
Employment and income opportunities
for urban agriculture projects appear
The development of urban agriculture
can contribute to an impulse for other
industries incl. retail, marketing and
supply chain
Urban agriculture can deliver products
and services for the local area reducing
the food miles

Literature
Van Veenhuizen & Danso,
2007; Grewal & Grewal,
2011
Karanja et al., 2010; Grewal
& Grewal, 2011
Merson et al, 2010

Knight & Riggs, 2010;
Grewal & Grewal, 2011

Table 3b. Economic goods and services delivered by urban agriculture (based on Pearson et al., 2010).
Environmental impact
Waste recycling
Closed cycle

Urban greening

Explanation
Urban agriculture can contribute to the
recycling of (food) waste
A closed cycle can be implemented in
urban agriculture
Green space in the city can have
environmental advantages on air
quality, urban heat and noise reduction

Literature
Eriksen‐Hamel & Danso,
2010; Forkes, 2007
Forkes, 2007; Esrey, 2001
Lin et al., 2011; Bowler et
al., 2010.

Lydecker & Drechsel, 2010
Waste water filtration is implemented
The production of a wide variety of
Faeth et al., 2011; Galluzzi,
crops and flowers enhances the
2010
Biodiversity
biodiversity of the urban area
Table 3c. Environmental goods and services delivered by urban agriculture (based on Pearson et al., 2010).
Wastewater filtration

Each urban agriculture project in this research has been scored according to which services and goods
it delivers. In the annex can be found what services and goods are delivered by each project. Some
general characteristics over the studied projects can be found in the part on the characteristics of urban
agriculture.

2.1.2 The characteristics of the existing urban agriculture
Characteristics of urban agriculture are widespread. Pearson et al. (2010) indicated that urban agriculture appears on different levels (micro, meso and macro), has different forms of ownership (private,
public and corporate) and fulfils different functions in different projects. The levels micro, meso and
macro are in this study defined as following: micro is between an individual and neighbourhood scale,
meso in between neighbourhood and city level and macro is from a city scale to a larger scale. In this
study different projects are studied with a high diversity in typology, ownership and scale. All the projects studied are shown in tables and more extensive described in the annex 6.
London
With more than 7.5 million inhabitants London has an enormous task in making sure that people have
access to food (GLA, 2011a). On a yearly basis Londoners eat 2.4 million tonnes of food imported from
all over the world but also partly from within the UK. ‘Continued reliance on food grown further afield
makes London dependent on long supply chains and vulnerable to transport disruptions and fuel price
increases. Other emerging issues such as climate change impacts on world food yields and the increasing demand of a growing world population on finite resources used for producing food may threaten
future food supplies’ (GLA, 2010, page 16). Therefore interest in locally grown food is increasing as
reflected by the growth of farmers markets, the promotion of regional produce, and box schemes (GLA,
2010).
In the Greater London, about 472 registered farm holding are present, mostly in the Green Belt land
in the urban fringes, however not much of the land around London is actively farmed. New activities
including caravan sites, caravan storage, horse keeping and golf courses have taken a place in the Green
Belt. The contribution of London to the agriculture production is very small, however there is a broad
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scope on food production in the municipality, from commercial farms in the urban fringes to allotments, parks, rooftops and (temporary) community sites (GLA, 2010).
Within London about 36.000 allotments plots are present. About 4300 people are waiting for allotments across the city but for many of these people the chances for getting a plot are low. The borough
of Camden tells prospective plot-holders they face a ten-year wait (GLA, 2006). In increasing extend
plots are used by women, young families and members from ethnic minorities. Reasons for this include
a declining trust in the supermarket-supplied variety, the high prices of organic products and worries
about food miles (Spa Hill Allotment Society in GLA, 2006).
Another form in which urban agriculture is expressed is through city farms. City farms started to appear
in the 1970s, in London there are about seventeen city farms (FCFCG, 2011). On most farms livestock is
kept combined with some horticulture production, besides this, educational services are provided. City
farms are mostly funded by charities and managed by people from the local community.
Next to city farms London also has about 77 community gardens, these gardens located on different
location through the city including on temporary land, community centres, near railways or on housing estates, often grow flowers, ornamental plants as well as growing vegetables (Petts, 2001). Urban
agriculture can also be found in several school gardens, in corners of parks, in orchards and of course on
private land (backyards).
Studied urban agriculture projects
A selection of projects were visited and interviewed to get an impression of the relation between
urban agriculture and spatial planning and how urban agriculture can develop further. The projects
researched in London have a high diversity in typology and characteristics. Interesting to see is that the
city farms in London are mostly established in the seventies (Garnett, 2001). The other initiatives are
more recent. Although the scale of the projects interviewed is mainly meso also many micro projects
including roof top gardens, backyard and street verges can be found in the city. Also more large-scale
developments, often located in the Green Belt are present within the municipal borders. The projects
are, when opened, open to the public to visit. Although these projects have fixed locations also temporary projects are appearing including growing in skips (Judge-Brown, 2009).
Project
Farm: shop

Founded
2011

Type
Commercial initiative

Scale
Meso

Ownership
Corporate

Site characteristics
Empty building

Dalston Eastern
Curve Garden

2010

Stephney

1979, new City farm
start in
2007

Meso

Private

The People’s
Supermarket

2010

Meso

Corporate

Kentish Farm

1972

Orchard Project

Community garden

Community initiative

Meso

Private and
public

Empty land

Empty land
Commercial space

2009

City farm
Street verges,
backyards, community
gardens

Meso
Micro

Private
Public and
private

Empty land
Private and public
green

Table 4. Characteristics of projects studied in London.

The following pie chart is made based on the tables given in the annex for each urban agriculture project in London studied in this thesis. For these six projects the personal well being, community building and gaining personal skills are important services and products that result from these initiatives.
Attention for diet and health, education, the impact on urban planning and the accessibility of green
space are also important. For each project the most important services and goods were indicated, for
that reason not all services are scored although the services and goods might be delivered. In general a
strong focus on social aspects can be noticed in London.
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Figure 4. Services and goods delivered by studied projects in London

Almere
Almere is established in 1976 and has nowadays more than 190.000 inhabitants. As one of the fastest
growing cities in Europe and became very rapidly the seventh largest city in the Netherlands (Gemeente
Almere, 2011a). The municipality has designed the Draft Strategic Vision Almere 2.0 to accommodate
the growth of the city. To give some space to the developments in the Northwest of the Netherlands
the central government has asked Almere to expand. This means 60.000 new houses and 100.000 new
jobs. One of the main areas where the growth will take place is Oosterwold, a rather rural area. The
growth of Almere is integrated in a larger project called the RRAAM (Rijksprogramma Amsterdam-Almere-Markermeer) (Gemeente Almere, 2011b).
In total Almere has about 624.000 m2 of allotments, city fields and bee gardens (Gemeente Almere,
2010). Some allotments can be rented per m2 others have a fixed size of about 280 m2. In Almere
different organisations are active, they often rent a piece of land from the municipality. Different rules
can apply for the different allotment locations, in some only vegetables can be grown in others it is also
allowed to construct (small) greenhouses or even small houses to spend the night (Bond van Volkstuinders, 2011).
There are 98 agricultural (forestry and fishery) enterprises located in the municipality of Almere resulting in 379 fulltime jobs (Gemeente Almere, 2010).
Studied urban agriculture projects
Two farms around the city of Almere are rather famous these include the ‘Stadsboerderij Almere’
(translated: the city farm Almere) and the ‘Zonnehoeve’. Both farms deliver also products and services
to the city and have been interviewed for this research. The projects have the same characteristics but
all started in different decennia. There are however many differences among these projects related
to the distance to the city and the concept of Agromere is not established but worked out on paper.
Arnold van Dam, policy maker at the municipality indicated in a conversation on the 13th of April 2011
that currently new small scale initiatives are developing in Almere.
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Project
Agromere

Founded
2004

Type
Commercial farms

Scale
Macro

Ownership
Corporate

Site characteristics
Farm land

Stadsboerderij
Almere

1996

Biodynamic farm

Macro

Corporate

Farm land

Zonnehoeve

1981

Biodynamic farm

Macro

Corporate

Farm land

Table 5. Characteristics of projects studied in Almere.

The chart below illustrates what services are delivered by the three studied urban agriculture projects
in Almere. For all three projects the personal well-being is crucial but also more economic aspects like
the productive use of space, employment and income opportunities and offering a diversified industry
is important for these projects in the area of Almere. Waste recycling is part of all projects on different
scales. All aspects, economic, social and environmental are important in these urban agriculture initiatives.

Figure 5. Services and goods delivered by studied projects in Almere.

Malmö
The total population of this Swedish municipality is 300.000 (Municipality of Malmö, 2011a). Malmö
has a history as an industrial city and is now undergoing a transition towards a city of knowledge with
an own university (opened in 1998). Strong political leadership and strong entrepreneurial spirit are
mentioned as the two main reasons for how Malmö got out of a financial crisis of 20 years ago (Pelin,
2011). Malmö wants to be the Best City in the World for Sustainable Urban Development by 2020 (Municipality of Malmö, 2009). This challenge is expressed in the Environmental Program of the municipality.
The allotment garden organisation of Sweden was founded in 1921 and has over 25.000 members
spread over 260 member clubs in the country (Koloniträdgårdar, 2011). Malmö was the first Swedish
city where allotment gardens were established in 1895. Anna Lindhagen, the driving force in the Swedish allotment movement at the time stated:
‘For the family, the plot of land is a uniting bond, where all family members can meet in shared work
and leisure. The family father, tired with the cramped space at home, may rejoice in taking care of his
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family in the open air, and feel responsible if the little plot of earth bestows a very special interest upon
life (Lindhagen, 1916).’
The gardens were connected to the suburbs where a large working population was living. Because
of food shortages during the first World War the interest in allotments increased rapidly. Within the
borders of the municipality over 6000 allotments can be found from which about 5000 are owned by
the municipality. The allotments often represent a mix of cultures; people with a foreign background
like to grow herbs and vegetables from their home country as well as Swedish products (Municipality of
Malmö, 2011b).
Studied urban agriculture projects
In Malmö three urban agriculture initiatives are well known: Castle Garden (Slottsträdgården), Odla i
Stan (before Barn i Stan) and Mykorrhiza. Interviews with all three projects have been carried out and
project sites have been visited. Because the ownership of the land on which the projects are carried out
is often public, a strong relation with the municipality is present in Malmö. For that reason projects are
very open to visitors.
Project
Odla i Stan

Founded
2011, experience from
earlier projects since
2008

Type
Street verges,
community
gardens,
allotments

Scale
Ownership
Micro and Public and
meso
private

Site characteristics
Empty land, public
and private green

Mykorrhiza

2009

Community
garden

Meso

Public

Empty land

Slottsträdgården 1994

Urban park

Meso

Public

Public green

Table 6. Characteristics of projects studied in Malmö.

The services delivered by the three studied urban agriculture projects in Malmö focus mainly on
personal well-being, personal skills, accessibility of green space but also on biodiversity. In general the
projects have a main focus on societal and environmental issues.

Figure 6. Services and goods delivered by studied projects in Malmö.

31

Helsinki
Helsinki has about 588.941 inhabitants (VRK, 2011). Helsinki was selected by the International Council of Societies of Industrial Design to be the World Design Capital for 2012. The World Design Capital
designation is a way to promote a city in its achievements of using design as a tool to improve social,
cultural and economic life in the city (ICSID, 2011). Extra attention will go in 2012 to Helsinki because of
the World Design Capital and therefore different projects and plans are aiming on getting some of that
attention.
Helsinki is located in the region Uusimaa where the share of diversified farms accounts highest together
with Lapland. Diversification of agriculture by for example a camping or the provision of services is
most commonly found in and around cities as well as in sparsely populated areas (Tike, 2011). In the
region Uusimaa the number of farms decreased with 18% to 4123, this is below the average decrease
of 19.6%. The increasing size of farms and the declining number of farms means a scaling-up of agriculture. In the area cereals is the primary product produced. Both horse husbandry and special crop cultivation are higher in this region than average, which can be a result of the urban demand (Tike, 2010).
Allotment gardens started in the early 1900s mainly for the working population for health and social
reasons. The city leases land to associations that are responsible for cottages and allotments. The associations are responsible for the administration and maintenance (Municipality of Helsinki, 2010).
In total about 880 plots and 1100 plots with cabins can be found in the city including one cabin area
for Swedish-speaking persons (Helsingin Kaupunginmuseo, 2011). Next to the allotment gardens, also
community gardens and a city farm can be found. Helsinki has a city farm named Fallkulla with mainly
livestock, run by the city of Helsinki and 60.000 visitors on a yearly basis.
Studied urban agriculture projects
To get insight in the developments in Helsinki four interviews were carried out including one with the
environmental NGO, Dodo, two interviews concerning the project Low2no and one with a project manager from the municipality of Helsinki. Some more explanation on both projects is given below.
Dodo started in the spring of 2009 with growing vegetables in bags or boxes and having beehives in
housing areas (Dodo, 2011a).
Sitra, the Finnish Innovation Fund, started together with the City of Helsinki a sustainable development
design competition. The goal of this competition was to identify the best team to design a large building complex for a site of 0.75 hectares in the neighborhood Jätkäsaari in Helsinki. The winning team
includes Arup, Sauerbruch Hutton, Experientia and Galley Eco Capital. The winning idea is ‘c_life (City as
Living Factory of Ecology) that aims to demonstrate how live, work, play and learn, producing innovation that benefits people, the environment and the economy (ARUP, page 12, 2010).’ The project, Low2no, aims to go from a situation with a low carbon footprint to a negative carbon footprint. It includes
many different elements including one on food. By creating pocket green houses and making access to
local food cooperatives the carbon emissions from food and drinks is expected to decrease over time.
Growing food is common practice for many people in Finland because of the expensive vegetables they
grow food in their backyards or on their balconies (Eurostat, 2011, interview Justin Cook 28th of June
2011).
‘The Pocket Balcony Greenhouse is a low carbon money saving extension of that “grow your own” local
food culture. 68 small-scale intensive food production units will be integrated into the balconies of the
apartment dwellings with the best solar exposure (facing South – South West). Energy efficient lighting
and heating allows for year round vegetable production. The unit provides more than 50% of the vegetable needs of a two person household in Helsinki catering for salad crops, leafy vegetables and root
crops and 20% of the soft berry fruits consumed plus herbs. Crops selected are spatially efficient, high
yielding and those that come at a relatively high cost when bought in the supermarket’ (ARUP, page 76,
2010).
Next to the carbon reduction the balconies can reduce the expenditures on vegetables by 50% and can
be perceived as a leisure and educative activity.
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Project
Dodo

Founded
1995, since 2009
on urban
agriculture

Type
Community
gardens

Scale
Meso

Ownership
Public

Site characteristics
Empty land, public green

Low2no

2009

Private
greenhouses

Macro

Corporate

Private green

Table 7. Characteristics of projects studied in Helsinki.

The two projects that have been looked at in this research, mainly focus on personal well-being in combination with the highest productive use of space and waste recycling. These projects combine together
services on societal, economic and environmental issues.

Figure 7. Services and goods delivered by studied projects in Helsinki.
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2.2 A sustainable development of urban agriculture
2.2.1 Development of urban agriculture
London
Jonathan Gibb and Doug McNab, policy makers from the Borough of Islington stated in the interview
on the 18th of April 2011: ‘First we had some allotments and orchards in the borough, than a certain big
drive came up to look at food, holistic and connect to different agenda’s.’ The Borough wants to encourage growing food in their neighbourhood to stimulate fresh and healthy food. In their food policy the
borough considers food as a method to help to integrate and educate and can help to achieve goals
including climate change, obesity and other health related issues.
Many stakeholders agree that there is a lot of interest in food growing at the moment as well as bee
keeping. According to Catherine Miller from the Federation of City Farms and Community Gardens
(FCFCG) this is partly because of the media attention for gardening and food growing (interview 19th of
April 2011). The initiator of the London Orchard project, Carina Dunkerley explained that because of the
long waiting lists for allotments people are becoming more interested to do other green things including orchards. The project is a success because of the interest of community groups, universities, local
governments and financers to get involved in planting and restoring orchards (interview 21st of April
2011).
Sustain, an organisation that encourages sustainable food production and consumption is recruiting
boroughs to work on urban agriculture. They notice a growing interest among housing associations in
urban agriculture as it can improve the safety and quality of the neighbourhood through the presence
of people on the street. Also during the Olympic Games in London in 2012 the city wants to put some
additional attention on urban agriculture. The Capital Growth program that aims to create 2012 new
growing spaces by the end of 2012 stimulates the movement and makes it possible for people to follow
courses and apply for small grants (Ida Fabrizio, interview 20th of April 2011).
The Farm:shop uses an empty building to produce food and is looking for an opportunity to expand this
experiment to a larger scale. The neighbourhood where Farm: shop and Dalston Eastern Curve Garden
are located is developing very fast. At the moment the area is filled with artists and squatters, initiates
like these appear suddenly. With the new building sites around the area, interest in the area is increasing and people show interest in organizing parties in those ‘hip’ spaces like the polytunnel and the
Curve Garden. The need for green spaces and the educational value are important reasons why Dalson
Eastern Curve Garden is successful (Feimatta Conteh, interview 18th of April 2011). Also the urban farms
Stephney and Kentish have a strong focus on education as well as community building.
Urban agriculture is developing rapidly in London. The availability of small grants for starting up a projects and the availability of know-how through growing networks contributes to this. The development
is supported from many different directions (corporate, public and private) and the presence of the
alliance Sustain and the FCFCG brings together a lot of experience and knowledge. Although the Capital
Growth program gives an impulse to the development of urban agriculture also some question marks
are raised whether small plot growing contributes to a better food system.
Almere
At this moment the Municipality of Almere is looking at how to integrate city and countryside. The
concept of Agromere is an example of this. Agromere is a concept of how farmers can deliver products
to the city to create a regional food system. Almere as young city can profile itself as an experimental
garden. According to one of the policy makers is the city sensitive for innovation and developments.
The municipality does not have a clear ambition on urban agriculture yet. The opportunities are according to the municipality in the connection between entrepreneurs and initiators. The city is situated in an
agricultural landscape that makes it important to think together with agricultural entrepreneurs about
the further development of the city.
The city farm Almere has many visitors including 100 classes of schoolchildren. The interest of schools
in (urban agriculture) leads to sympathy from the municipality and the council. The foundation ‘Friends
of urban agriculture’ is an initiative that indicates that citizens are concerned with the entrepreneurs
and urban agriculture initiatives in the region. This foundation can offer a lot of support for the farm.
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Ivonne de Nood, landscape architect for the municipality of Almere notices a declining acceptation for
the current food production system. People are becoming more and more interested in how food is
produced. Not everyone but a group of critical citizens. This group can be the starting point for a change
in society. Together with Applied Plant Research from Wageningen University and Research centre
meetings are arranged to talk with farmers and discuss their ideas for the future and whether this can
be combined with the idea of a more regional production system. ‘Agriculture is a quality in the area, if
the farmers are interested we are going to look if it is possible to combine this in the development of the
city (Interview Ivonne de Nood, 13th of April 2011).’
One of the entrepreneurs already delivering to the city is the farmer Piet van IJzendoorn of farm the
Zonnehoeve. Also he believes that regional production system with urban agriculture can contribute to
many different challenges such as nature, food safety, food security and can deliver services and products to the city (interview Piet van IJzendoorn, 27th of April 2011).
Malmö
The city of Malmö has a strong focus on sustainability. Next to the environmental aspects urban agriculture can also have a social value like for education on nature and food. The interest in gardening is
growing according to John Taylor, head gardener of the Castle Gardens in Malmo. Next to the 200.000
visitors a year the gardens also attracts attention from television shows. According to John this is partly
because people are raising questions on food but also on health and the lacking connection with nature
(interview John Taylor 25th of May 2011).
The interest from real estate owners is high because of the positive effects on the safety of the neighbourhood. Ideas for projects come mainly bottom up from individuals, a growers network or farmers.
Multifunctional farmers can contribute to a better relation between city and countryside and can deliver services to the city. John Lepic, policy maker of the Municipality of Malmo mentioned that allotment
gardens are in increasing extend not for individuals but are becoming a collective activity (interview
John Lepic 28th of June 2011).
Support for urban agriculture comes from all the different political parties in the municipality and is
therefore also mentioned in the Masterplan of the city. Therefore the expectation is that this development is not temporary.
Helsinki
Helsinki recognises the need for sustainable city planning and started a design competition for a new
housing area. Michael Velders from Arup stated: ‘Already in an early stage food appeared to be a central issue. You cannot reduce emissions without taking food into account’ (interview 24th of May 2011).
For this reason urban agriculture can become interesting to implement in projects that strive towards a
low carbon output.
According to Justin Cook who works for the Finnish Innovation Institute Sitra, are citizens very involved
in food and agriculture as community gardens, greenhouses and balcony gardens are popping up everywhere in Helsinki (interview 28th of June 2011). Interest in urban agriculture is therefore not so much
coming from a visionary within the municipality but from the citizens themselves.
Dodo anticipates on this interest by supplying growing boxes, knowledge and a network. The interest
in urban agriculture from officials was strengthened because of the media attention Dodo got for a
project next to the railway. The involvements with the environment as well as the improved safety in
neighbourhoods are reasons for the municipality to support them. Very recently Dodo’s urban farmers
won a Kesko’s sustainability award for their role as pioneers on sustainable development especially for
encouraging sustainable consumption and production projects and being efficient with using materials
(Dodo, 2011b). The fact that Kesko as an international trade and retailing company awards Dodo with
this award that includes a price of 10.000 euro’s means that the importance of the development of
urban agriculture is acknowledged.
Concepts
At the moment different concepts are being developed in which urban agriculture plays a central role.
Because the development of these concepts can have an important impact in how urban agriculture
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develops these concepts were taken into account.
Agroparks are spatial clusterings of different agro-production chains, processing, logistics and nonagro-functions (Smeets, 2009). Because of the clustering it is possible to use rest and byproducts of one
production system as an input for another, for example heat for the greenhouses is coming from the
production of biogas. Agroparks can therefore be efficient in their use of resources. Not only food will
be produced but many products including pharmaceuticals, fuel, fibers, flavours and flowers.
Agroparks are considered to be an opportunity for metropolitan areas. Cities are expanding and using
suitable agriculture land for that reason a reliable food chain providing fresh and healthy products is
important (Smeets, 2009).
PlantLab combines vertical farming (indoor and on layers) with LED light and Infra Red instead of sunlight, mathematical models of crops and new technologies. The idea is to make the cultivation process
better manageable and efficient. At the moment PlantLab is involved in a project (Groenten uit Amsterdam) in Amsterdam to create a Plant Production Unit in a former factory building (Van Traa, 2011).
PlantLab can use these empty spaces to produce food and therefore can have a significant impact on
the urban agriculture development.
Project
Agroparks

Founded
2002

Type
Scale
Large scale
Macro
commercial farming
and processing

Ownership
Corporate

Site characteristics
Farm land

Plantlab

2006

Indoor plant
production

Corporate

Empty building

Macro

Table 8. Characteristics of concepts studied.

The services of the two concepts that are currently developing in urban agriculture have a strong focus
on food security, highest productive use of space, reducing the food miles and environmental issues
including waste recycling and applying a closed cycle principle. Economic and environmental services
are most important in these concepts.

Figure 8. Services and goods delivered by studied concepts.
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2.2.2 Food governance
The relations between market, society and government determine governance on food. The opportunities for urban agriculture as a food production concept are dependent on how market, society and
government respond to this development. Below the food governance per city is described to indicate
the current integration of urban agriculture in a city.
London’s food governance triangle
Society – market
Food Networks indicate the relations between society (consumers) and the market. In increasing extend
Alternative Food Networks (AFN’s) appear as an alternative to the conventional food market. There are
about fifteen registered box schemes, delivering fresh, often organic, vegetables to inhabitants, available in London (Sustain, 2011a). There are about twenty farmer’s markets in the city and new ones are
starting (LFM, 2011a, LFM, 2011b). Borough Market is the most famous market of the city, with about
120 traders and the ownership is in hands of a trust. The increasing interest of the consumer in local
products results in a market response where more alternatives are offered (GLA, 2010). Also sales in
products related to home-production of vegetables and herbs like seeds and boxes are increasing from
which you can assume that more people start to grow vegetables and herbs in their backyard (Vilt,
2010; Vidal, 2008).
Market – government
Governments have different relations with the markets, on one side it’s a legislative (e.g. food quality
legislation) and on the other hand they are a customer for public procurement. By the growing interest
in local and organic food the public sector is strengthening its connection to the regional food market.
By public procurement government and (semi-) public organisations including schools, hospitals and
prisons increase the demand for regional food through which food miles can be reduced, healthy food
is delivered and regional employment can increase (Wiskerke, 2009; Morgan, 2006). Different cities including London have come up with a local and/or organic sustainable procurement (Morgan & Sonnino,
2010).
Government – society
The national Planning Policy Guidance and the London Plan have influence on the (urban) agricultural
developments in and around London. Both documents stimulate a diverse and sustainable agriculture
(GLA, 2010). To enable and stimulate a healthy diet and food growing, policies have been written on
food. In 2006 the Mayor of London (Ken Livingstone) published the London Food Strategy. This initiative
has been followed by many different authorities and cities (Morgan & Sonnino, 2010). The strategy addresses public health issues as well as general environmental and sustainability topics. The strategy also
stimulates a more local and diverse food production within London and the surrounding regions (GLA, ).
Next to the Mayor also different London Borough came up with a food policy. In total seventeen Boroughs have made a food strategy in the last five years (Sustain, 2011b). The topics dealt with in these
strategies also vary from health, environment, and sustainability to food growing.
Next to these policies the municipality also has an active role through the project Capital Growth. Capital Growth is a partnership between London Food Link (network of organisations and individuals caring
about sustainable food), the Mayor of London (Boris Johanson) and the Big Lottery’s Local Food Fund.
Capital Growth aims to create 2012 new community growing spaces in London by the end of 2012. It
offers training, support, grants, a network and practical help to establish community food growing projects (Capital Growth, 2011). On the 4th of July 2011, 1052 new spaces were created (Capital Growth,
2011).
Next to policies many boroughs also provide allotment gardens for the citizens. For a piece of 250 m2
between 35 and 110 euros is paid (GLA, 2011b).
Almere’s food governance triangle
Society – market
An Alternative Food Network in Almere can be found on the estate where also the city farm of Almere
(Stadsboerderij Almere) is located. A weekly farmers market with at least seven different producers of
food products is present here, in some periods the market is extended with other producers and products.
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Market – government
To generate jobs the Economic Development Board of Almere (EDBA) was established to create strategies to stimulate investments and business development in and around Almere. This agency works both
with government, business, research and education to create enterprises. The EDBA initiated the intension declaration that has been signed for establishing a Development Centre Urban Agriculture Almere’
together with Wageningen UR, the ‘Ontwikkelmaatschappij’ Flevoland (OMFL), the Christian Agriculture
University of Applied Sciences (CAH Dronten) and Witteveen+Bos (www.os-almere.nl). The parties want
to look at the possibilities for urban agriculture in Almere.
Government – society
In the Draft Strategic Vision Almere 2.0 is urban agriculture included for the area Oosterwold:
‘For each building unit, the environs will offer space for green structure combined with urban agriculture, space for lines of sight, generation of renewable energy, water purification and the required infrastructur’ (Gemeente Almere, 2009, page 36)’ .
An example of active involvement from society in governmental issues can be found in Almere where a
foundation for urban agriculture is present since 2007. The board of this foundation aims to be actively
in contact with governments on different levels to look after the interests of urban agriculture. Topics include the availability of agricultural land for urban agriculture. The board also wants to promote
urban agriculture in general and develop initiatives in and around Almere in different forms (Vrienden
van Stadslandbouw Almere, 2011).
Malmö’s food governance triangle
Society – market
Alternative Food Networks (AFN’s) are also present in Malmö. A farmers market with 35 producers but
it doesn’t stand on itself, it is connected to farmers markets in 19 places in Sweden. Between 4000 and
5000 visitors visit the market on Saturday. The market started with selling local products eight times in
the autumn and a Christmas market.
The Slottsträdgården has more than 200.000 visitors per year, also media is often present in the gardens
to talk with the head gardener John Taylor. This attention is a sign of the interest in gardening and these
gardens also include growing vegetables and fruits. The market responds to this attention by making
products that make it easy to grow yourself and by making magazines and programs. Another market
that responds to the interest for green is the housing market. The interest in green around the houses
is however not the only reason. Growing vegetables around the houses stimulates people to be in their
gardens and around the houses resulting in a better safety of the neighborhood. For that reasons real
estate companies are interested in working together with organizations like Odla i Stan to improve the
neighborhood through growing boxes and growing fields. Odla i Stan tries to get financial means to create growing spaces in different areas in the city from different stakeholders. Inhabitants are responsible
to maintain the areas but get support and means of Odla i Stan.
Market – government
The city has opened a Fair Trade office to encourage the awareness on consumption. Malmö is well
known for its attention on environmental issues (Stuiver & Schrijver, 2010). About sustainable procurement the Environmental policy states that: ‘The City of Malmö will revise its procurement and purchase procedures, as well as the municipality’s use of resources. The proportion of organic and locally
produced food purchased by the City of Malmö will increase (Municipality of Malmö, 2009).’ With this
message the municipality wants to set an example for the citizens and companies to encourage a more
sustainable procurement. An increase in demand for locally produced food can result in an increasing
interest in urban agriculture.
Government – society
In the Environmental Programme the municipality expresses the wish to enable growth of the city
primarily through densification within the city while safeguarding fertile agriculture land (Municipality of Malmö, 2009). Another target point is to encourage sustainable agriculture with crop-free and
pesticide-free zones in the fields to stimulate biodiversity and limit the flow of nutrients and pesticides
into water. The municipality also expresses the wish to convert more land to organic agriculture (Municipality of Malmö, 2009).
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The municipality is responsible for giving out most of the allotments in the city. The government also
stimulates organic and fairtrade through publications as the Organic/Fairtrade-guide Malmö. These
publications are often made together with other parties as the Swedish nature organisation and study
promotion organisation of Malmö.
Helsinki’s food governance triangle
Society – market
Alternative ways of food supply can be found in different locations in the city. Eat&Joy Maatilatori is
a shop where different local products are sold including cheese and yoghurt from local farms, bread,
fruits and vegetables but also jams, chocolates and baskets. The market square, also known as the
Kauppatori is an open-air farmers market and a historic indoor market called the Old Market Hall. It
opened in 1889 and together with the farmers market provides fresh, organic, traditional and local
products as well as products from elsewhere and prepared foods. Box schemes and organic shops are
spread through the municipality. The growers network Dodo can also be perceived as an Alternative
Food Network as they grow and supply food. Dodo also supplies materials including wooden growing
boxes. Also the Low2no project in which pocket green houses will be created in the balconies of apartments combined with easy access to a local food cooperative is a future example of an Alternative Food
Network.
Market – government
Procura+ is an initiative to support public authorities in implementing Sustainable Procurement. This
year Helsinki is the chair of the campaign. Helsinki joined a project on climate mitigation and adaptation; Helsinki runs the public procurement part of this project and has set ambitious targets for the
reduction of CO2 emissions (ICLEI, 2007). The city’s food strategy want to emphasize the Finnish food
culture, but also replace half of the food served in day care centres with organic food by 2015 (Kukkapuro, 2011).
Government – society
In the Helsinki City Strategy Programme 2009-2012 the city set a goal: ‘to develop the Finnish food and
to encourage business activities of companies, the city, educational institutes and markets on food issues Helsinki City Strategy Programme 2009-2012 (Municipality of Helsinki, 2009).’ The food strategy
aims to ensure the competitiveness of the Finnish food sector. The main issues in the food strategies
include attention for products from Finland, organic production and ensuring energy supply. The city
aims to deliver organic food to schoolchildren, to encourage the development of food culture as part
of the World Design Capital 2012 and to stimulate the production of crops on small plots in residential
areas and their environments (Municipality of Helsinki, 2010).
The National government of Finland published a report on Finnish Food Policy last year. In this publication they underline the importance to ensure profitability and competitiveness of the Finnish food
chain in a situation that is influenced by climate change and increased global competition. Furthermore
the importance of procurement of food and catering services in the public sector is mentioned as well
as the need to promote education on food-related issues, health promoting food choices and organic
and local foods (Finnish Ministry of Agriculture and Forestry, 2011).

39

2.3 A sustainable development of urban agriculture
2.3.1 Sustainability
The definition of sustainability is often taken from the report ‘Our Common Future’ of the Brundtland
commission. A development is sustainable when the development meets the needs of the present
without compromising the ability of future generations to meet their own needs (Brundtland, 1987).
In the Brundtland report sustainable development is defined as a development that is economically,
environmentally and socially sustainable.
The attention for urban agriculture is growing. As mentioned before the number of scientific publications on urban agriculture is growing as well as the articles in newspapers. The question is whether this
attention for urban agriculture is permanent or temporary (a hype). Nugent ((2001) in (Van Veenhuizen
& Danso, 2007)) stated that sustainability refers to the ability of something to endure over time. Sustainability of urban agriculture therefore means ‘the ability to continue in the future and to operate at
the current or increased levels (Van Veenhuizen & Danso, 2007, page 27).’ The interviewees were asked
whether they considered urban agriculture as a hype, their ideas on the future developments and the
political influences.
Is urban agriculture a hype?
Jonathan Gibb (policy maker at the borough of Islington) states: ‘That’s the test. We need to keep food
on the agenda and there will not always be money to put in it, but knowledge, network and a policy in
place can mean a lot for the sustainability of projects.’ His colleague, Doug McNab, adds: ‘To ensure a
continuation of projects will depend on their leaders, motivated leaders are important. Some projects
will also disappear again, that is possible’ (interviews 18th of April 2011).
The multidisciplinarity of urban agriculture can in the sense of sustainability be an advantage for the
development of urban agriculture. ‘Health problems, water shortages and floods, climate change, manure surpluses and oil prices are themes that are high on the agenda of the European Union. Directly or
indirectly are all these themes related to food production. Local production of food in the form of urban
agriculture can contribute to the accessibility of food, however it is probably not the only solution’ (Jan
Eelco Jansma, interview 26th of April 2011).
There are clearly different reasons for the interest in urban agriculture, another one was mentioned by
Ivonne de Nood (interview, 13th of April 2011): ‘The acceptation of the current food production system is
declining. There is a tendency towards fair and sustainable food.’ Also the interest for small scale, local
projects is high stated Gertjan Meeuws during a phone interview on 20th of June 2011: ‘People are
attracted by the small scale of projects. That is not a hype. Although at first we thought of PlantLab as a
solution for large complexes we can also create plant production systems for small scale locations.’
The desire to produce local, is not appearing out of the nothingness. It is not only an aim for transparency of the food sector, or an attempt to feed more and more people. According to Bauman (2010),
local initiatives are the answer to solve the problems of a globalising world, the disappearance of public
spirit and an unclear local identity. ‘Locality is the place where the answers on questions can be found.
By experimenting, the local people try to solve the problems of the globalising world.’ Initiatives in urban
agriculture can be seen as such experiments.
Will the development grow further and scale up?
Ivonne de Nood: ‘The critical citizens, maybe about 20% can be a starting point for a change where
many parties will anticipate on. This can be of influence on the food production for the other 80% as
well. However, probably two types of agriculture will exist also in the future, a global and regional focused one.’
Peter Smeets (interview 7th of April 2011) believes that urban agriculture will stay rather small: ‘Small
urban agriculture initiatives will not become more than a niche. The upper class dominates the communication and media attention for these hip initiatives and thereby can influence how people perceive it.
The development goes beyond luxury stores but will stay rather small.’
As was stated before the development of urban agriculture is dependent on motivated leaders, some
40

projects will stop and others continue. Ida Fabrizio concludes: ‘Even if a project worked for 2 years and
ends, they have been exposed to food growing. They understand the difficulties. Sometimes they continue in other projects (interview 20th of April 2011).’
Is the development of urban agriculture dependent on political support?
Experiences from e.g. Amsterdam, has learned that projects dependent on subsidies are at risk when
elections changes the composition of the political landscape (Broekhof, 2010). How do the different
projects interviewed see this for their city?
In Malmö the same message came from different sides: John Lepic, policymaker at the municipality of
Malmö stated: ‘Elections will not change the plans. Urban agriculture is implemented in the Masterplan
2012 of Malmö. This means that all parties and departments will follow what is mentioned in here when
working out plans for the city. It is an agreement of political parties; elections will not change the support that is given to urban agriculture in this plan (interview 28th of June 2011).’ John Taylor confirms
this: ‘Environmental issues are taken very strong in Malmö. Also the politicians have a strong environmental thought. That attention is here to stay, elections will not change that. Even people on the right
are interested in environmental issues. Both left and right need the green voters on their side, so both
show interest (interview 25th of May 2011).’
For Almere, where urban agriculture is briefly mentioned in a policy document but the attention is not
as extensive as in Malmö, Ivonne de Nood considers a political change as a risk: ‘Changes in the political arena is a risk because you need the political support for urban agriculture to develop.’ However, she
also considers the fact that many initiatives arise bottom-up, from society and also from policy makers, gives certain insurance that politics cannot reject the development of urban agriculture. Jonathan
Gibb and Doug McNab have a similar story for Islington. ‘Urban agriculture has become a strong case
in the borough thanks to the many positive messages and experiences of projects therefore it cannot be
denied (interview 18th of April 2011).’
For the projects themselves their future can be partly guaranteed through the services and they deliver
to the city. The city farm of Almere offers educational programs to 100 school classes and hosts the
local farmers market. The foundation of urban agriculture in Almere stands for the sustainability of
urban agriculture in their city. When the municipality would take land from urban agriculture projects,
members of the foundation will come in to action to prevent this. A similar story from the Kentish farm
in London ‘There are even 4 generations visiting our farm, if they would close us down, people would
stand up. The historical link is important (interview John Langan 19th of April 2011).’

2.3.2 Challenges and obstacles
The sustainability of urban agriculture over time is influenced by different challenges and obstacles.
Because of the high diversity in urban agriculture projects, different challenges and obstacles can be
formulated depending on their scale. A challenge is interpreted as an issue that cannot be avoided and
requires some additional attention but the development can continue. An obstacle is an issue that can
hinder the development of urban agriculture and requires a solution. In table 9, the different challenges
and obstacle per project scale are mentioned. Explanation on these challenges and obstacles are given
in the text.
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Scale

Examples

Micro

Backyards,
green roofs

Challenges

Obstacles

Enthusiasm,
maintenance,
knowledge, vandalism

Access to water and
land, soil quality,
transport, financing

Enthusiasm,
maintenance,
knowledge, vandalism

Access to water and
land, soil quality,
transport, zoning plans,
spatial planning,
financing

temporary contracts,
legislation (hygiene and
education)
Temporary contracts,
legislation (hygiene and
education), market
developments (prices),
contact with the local
authority

Access to water and
land, soil quality,
transport, zoning plans,
spatial planning,
financing

Street verges
Community
gardens
Meso
Allotments
Urban parks

Commercial
farms
Macro
Nurseries
Greenhouses

Table 9. Challenges and obstacles per project scale(based on Pearson et al., 2010)

Challenges for the micro scale
To enable a sustainable development of urban agriculture different challenges and obstacles have to
be faced. The London Orchard Project, Odla i Stan and Dodo are the three projects that act also on this
micro scale. For the micro scale the main challenges mentioned by the initiators of these projects are
the enthusiasm of the people involved, maintenance, knowledge and vandalism.
As was mentioned earlier, the continuation of projects is dependent on motivated leaders (interview
Doug McNab, 18th of April 2011). Maintaining the enthusiasm is important as these small projects
are often dependent on only a small number of people to take care of the project. The enthusiasm is
also very important for the maintenance of the project, if the local inhabitants are not enthusiast the
maintenance can be a challenge. Carina Dunkerley from the London Orchard Project indicated in the
interview on the 21st of April 2011 explained: ‘When community groups come to us, it is a strong case
to start an orchard as the inhabitants are very keen to have one. When a local authority contacts us to
ask for an orchard on a certain spot, the local inhabitants need to be convinced to cooperate.’ According
to Catherine Miller of the FCFCG (interview 19th of April 2011) creating ownership is essential otherwise
maintenance like watering and weeding is not done and things get stolen.
Vandalism is mainly a problem when projects are in public spaces like street verges where in some
situations entire plants are stolen. As Göran Larsson from Odla i Stan said, ‘chaos planting, planting and
seeding things more chaotically will put less attention to valuable plants than when nice polls of herbs
are very clearly visible (interview 13th of May 2011).’
Knowledge and skills for agricultural management and running business is also mentioned as a challenge especially because often young people are involved (GLA, 2010). Grower networks in different cities bring together knowledge on food production and maintenance of orchards. Sustain is an example
of an organisation that organises such networks and provide training as well as events and discounts on
materials.
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Challenges for the meso scale
Also for projects on the meso scale the above mentioned challenges are relevant. However, the meso
scale does have some differences. As the meso projects are located on larger areas in the city therefore one of the obstacles is obtaining land or the rights to use the land. Some of these land ownership
agreements are only temporary and are prolonged each year. Temporary contracts are less attractive for
financers to invest in and therefore projects on a temporary basis often get less financial support (Beth
Summers interview 20th of April 2011).
Another challenge that was mentioned by John Langan of the Kentish city farm includes dealing with
regulations on keeping animals, preventing animal diseases and zoonoses and hygiene protocols (interview 19th of April 2011). As a city farm you are an educational centre as well as a farm, and sometimes
even a care institute bringing together all different kinds of regulations that in some cases are difficult
to comply with. Understanding from authorities for these specific cases is needed to enable the functioning of these farms as intended (being able to pet an animal for instance).
Challenges for the macro scale
Also for projects in the macro scale temporary contracts can form a problem, e.g. renting land from
the municipality can become a risk when the land is needed for city development. For projects on the
macro scale hygiene legislation can be a challenge when products are sold on the farm or the farm has
an educative function.
Another challenge for some initiatives is dealing with the municipality, as these farms are diversified
and offer different services and products there is often not one person within a local authority responsible for these tasks. Enthusiasm can disappear when projects are not facilitated well and processes to
start up take long because of bureaucracy (Michael Velders interview 24th of May 2011). Also a certain
level of distrust from policy makers towards entrepreneurs is noticed, as they fear that entrepreneurs
are only there to make profit (Tineke van den Berg interview 27th of April 2011).
Projects on the macro scale are influenced by market prices through their inputs as well as outputs.
Prices of inputs as oil and fertilizer are of influence on the cost price of the products produced and
therefore can become a challenge when prices rise.
Obstacles for micro, meso and macro scale
Obstacles are for all three scales relatively similar. All three scales need access to water, land and a good
quality soil. Of course different scales can cope with these obstacles in a different manner. The application of growing boxes is a good opportunity to cope with contaminated soil, however for the macro
scale this is not efficient enough for large scale production.
Land is scarce, especially in the urban area. Access to land, especially for a longer period, can therefore be an obstacle for the development of urban agriculture. Also access to water can form a problem
resulting in a need for transport of water as well as compost (GLA, 2010).
Contaminated soil can be defined as soil in which substances are present that can harm the environment and people, and can form health problems when products grown on this soil are consumed (Cook
et al., 2008; GLA, 2010). For some location the contaminated soil is a reason to grow in boxes others
are not used because of the potential risk (Carina Dunkerley, interview 21st of April 2011). The need for
more information on the potential risks and methods to cope with contaminated soils has been expressed by different interviewees. Mykorrhiza is working on their own research to look at the possibilities to de-contaminate the soil by using Salix.
Zoning plans and construction permits are often mentioned by the interviewees as difficult topics when
developing urban agriculture projects. John Langan even states: ‘Planning, bureaucracy, deeply intended to annoy people.’ A more flexible system should be available to encourage the development of new
projects. Both policy makers from the borough of Islington agree: ‘We need to protect and promote
food growing places. Look for new opportunities to integrate it in developments or existing space.’
In the Netherlands zoning plans determine what kind of function can take place where. A very strict
defined area reduces the opportunities for multifunctional land use. According to Justin Cook should
municipalities give more space to initiatives from citizens and companies, and more flexible concerning
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regulations and restrictions (interview 28th of June 2011).
According to Peter Smeets, one of the initiators of Agroparks, the major challenge in the Netherlands is
spatial planning (interview 7th of April 2011). Companies, farms are spread over the country resulting in
high requirements on infrastructure to these farms and processing companies. Clustering can be much
more efficient according to Smeets resulting in less transport and emissions but also in lower veterinary
risks.
Financing is also an obstacle that is different for each level (GLA, 2010). According to John Langan diversifying your funding is important to safeguard your financial situation.
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2.4 Conclusions on ‘a sustainable development of urban
agriculture’
Urban agriculture can deliver a broad variety of social, economic and environmental relevant services
and goods. London as the largest city studied in this research has a large number of urban agriculture
projects and reflecting a high diversity. The studied projects mainly focuses on delivering social services.
The attention for urban agriculture and local produced food is rapidly growing. Also on policy level the
attention is high, seventeen boroughs have written their own food strategy, inspired by the London
Food Strategy published by the Mayor in 2006.
Almere as a relative new city is still in development and is looking how urban agriculture can be integrated. Urban agriculture projects have a focus on agricultural entrepreneurship. By looking at the
surrounding farms Almere is determining the possibilities to integrate housing and agriculture in a new
housing area. Currently different farms are delivering products to the city next to their supply to the
(global) market.
Malmo has a strong sustainability focus. Urban agriculture projects are mainly focussing on environmental and social issues. The municipality has a strong environmental program and encourages organic
and fair trade consumption through sustainable public procurement.
The attention for urban agriculture in Helsinki is partly based on wish to lower the emissions caused by
conventional food production. Urban agriculture projects are considered to be of importance because
of their sustainability in social, economic and environmental issues.
Urban agriculture is not considered to be a hype although the developments are dependent on several
issues including access to land, motivated leaders and accommodation by the (local) government. It is
difficult to estimate how urban agriculture will develop. Political changes are mentioned as a risk; it can
be limited when policies on urban agriculture are present and motivated policy makers and projects are
available.
Different challenges and obstacles can be defined depending on the project scale. Most obstacles are
related to planning issues and therefore planning can have a large impact on the development of urban
agriculture.

45

46

3. How can planning
accommodate
a sustainable
development of urban
agriculture?
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3.1 How can planning accommodate
3.1.1 What is the relation between spatial planning and urban agriculture?
To explain how planning can accommodate urban agriculture a closer look at the relation between planning and the food system in general is needed.
Planning can be distinguished by its focus on plentiful forms of land use that form a community like
housing, transportation, energy systems, the economic system etc. Besides, planning has ability to
study the interrelations between these land uses (Faludi, 1973). This makes planning a discipline that
could focus on the food system. Planning can have a holistic understanding of this food system and can
study the interrelations with other land uses. Attention for the food system, however, has been lacking
for a long time in scientific literature on planning, or at the work of practising planners (Pothukuchi &
Kaufman, 1998; Pothukuchi & Kaufman, 2000).
Several reasons can be mentioned for the ‘low visibility’ of the food system in general. Civilians do not
recognize the fragility of the food system and take the system for granted. (Pothukuchi et al, 1998). Only
a few recognise the possible problems with access to food, the availability, or the affordability. Andrew
Merrit from the Farm:shop fully endorses this statement: ‘Supermarkets and government were able
to guarantee the food system for about fifty years. Citizens have neglected the possibility of growing
own food in or around their own house’ (interview 18th of April, 2011). As already mentioned, Wiskerke
(2009) blames the scaling-up and globalization of the food system. Furthermore, Pothukuchi et al.
(1998) explains the impact of new technologies of mechanised farming and food processing, but also
transportation and refrigerating contributed to the decreased transparency is the food system.
Within the discipline of planning the food system did not receive much attention until recently (Pothukuchi, 2009). One of the reasons mentioned by Donovan et al., 2011 has to do with the awareness of
issues and responsibilities. Because of the scale and complexity of the food system it is difficult to see
how measures influence the food system. For that reason food is often considered as a global issue
rather than a local one, and so ‘outside their control’ (Donovan et al., 2011 page 9).
Time and financial constraints, conflict with other priorities and the dependency of planners on the
political will of an electorate are mentioned as important barriers to planning for food. Food has been
perceived as an agricultural and therefore rural issue although food is of evidential importance to the
city (Eckert & Shetty, 2011). In most cases there is no explicit recognition of planning for food within
planning frameworks and many decisions about land use and food production goes beyond the control
of the planning department only (Donovan et al., 2011).
Finally, a missing ‘department of food’ within city governments is mentioned in the article of Pothukuchi (2000). Furthermore, he states that knowledge about the food system is missing at planning
agencies. This reduces the possibilities for planners to cooperate on this topic with the local health
department. In several interviews entrepreneurs mention the same problem. As Tineke van der Berg
(interview 27th of April, 2011), city farmer in Almere, states: ‘Communication with the municipality
elapses slowly and laborious. One central contact at the municipality is desirable’.
The issues that spatial planning is facing are explained also in the London Food Strategy ‘Healthy and
Sustainable Food for London’. The Mayor shows understanding of the complex situation of the spatial
planning discipline:
‘The food system in London operates within a globalised setting, such that the negotiations of the World
Trade Organisation (WTO) or the corporate strategies of global corporations affect London in a very real
way. European legislation on health and safety, product labelling, and the operation of the Common
Agricultural Policy, are also part of the picture. And at national level, too, London’s circumstances are
influenced by the National Strategy for Sustainable Food and Farming, by the ‘Choosing Health’ White
Paper and by national planning policy.
Neither can London escape the power of market forces and the preferences of consumers. As Sir Don
Curry, whose Commission into UK food and farming led to the formulation of the National Strategy for
Sustainable Food and Farming, pointed out, a strategy that fails to acknowledge the enormous power of
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these forces would be doomed to fail before it even began.
Equally, however, the effect of a Strategy that simply accepts such forces as ‘given’ would represent a
failure to recognize market forces and consumer preferences as dynamic and changing phenomena.
Policy instruments, regulatory frameworks, information campaigns, targeted investment and political
leadership can actively shape and encourage the direction of change. London has the means to do this;
and must accept the responsibility to act (LDA, 2006, page 17).’
Later on in the food strategy the role of spatial planning is underlined: ‘Spatial planning offers the
potential to bring together and integrate other policies and programmes which have an equal influence
on the way our communities function and develop. To this end the planning system can reflect social,
economic and environmental objectives in a way that is more conducive to sustainable development
(LDA, 2006, page 21).’ In the food strategy is also acknowledged that although spatial planning should
play the key role in carrying out the London Food Strategy this cannot be achieved without strategic
and institutional forces accommodating this development.
London has pioneered in this development with the Mayor’s Food Strategy from 2006 in which food is
linked to health, economy, environment, culture and food security (Sonnino, 2009). More and more city
governments are writing a food strategy. In the following attention is paid to what planning can contribute in practice to the development of urban agriculture.
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3.2 How can planning accommodate

In this chapter is discussed how planning can accommodate urban agriculture. First explanation is given
on food strategies. Secondly, several issues that were mentioned in interviews and literature that can
help planning to accommodate a sustainable development of urban agriculture are discussed. Finally,
a short insight in the Dutch planning context is given, to come to ideas on how to implement urban
agriculture in the planning system.

3.2.1 Food strategy
One way through which different local governments have expressed their attention for food within the
municipality or borough is through food strategies. As stated earlier different cities are developing food
strategies. Also several boroughs in London have developed such a strategy. Sustain defines three different types of food strategies:
• Food system. Strategies are mainly focussing on food production, consumption and waste.
• Population group (pregnant women or elderly people). This approach is considered to be useful
when services are aimed at a particular group e.g. school meals.
• Thematic. Topics discussed in these strategies include food safety, nutrition, health and sustainability. This approach is most common among London boroughs as it can indicate where the priorities
are. However, it doesn’t guarantee a holistic approach (Sustain, 2011b).
Different stakeholders were asked to give their view on a food strategy. According Jan Eelco Jansma
food strategies should include at least two ingredients: clear goals (what topics are important to work
on for this area) and clear means (how to help citizens and entrepreneurs in starting their initiatives)
(interview 26th of April 2011).
Ida Fabrizio explains: ‘Sometimes a food strategy is needed to set goals and make it clear insight the
borough that food is a topic. It depends on the borough how they deal with it. A food strategy might
open up the discussion but it can also slow the process down.’ Tineke van den Berg underlined the fact
that it does not stop with a food strategy only: ‘a good food strategy as something more than a policy
or research result; it has to be a development that gains speed thanks to entrepreneurs and citizens’
(interview 27th of April 2011).
Another way through which food it put on the agenda within a municipality is through a food policy
council. Toronto is often mentioned as one of the pioneers of food policy integration as they have implemented Food Policy Council in the municipal policy-making (Sonnino, 2009). The Toronto Food Policy
Council was founded in 1991 to get input on food security issues. Different groups in society including
NGO’s, farmers, city councillors, consumer organisations, were asked to cooperate to develop a policy
and program on the topic of food security. The goal was to create a food system that enables a fair division of the access to food, social development and a healthy environment. As also farmers took place
in the council a connection between the urban and rural area was created (Plantinga, 2010). Toronto’s
Food Policy Council is considered as a successful example of policy and planning in motion (Blay-Palmer,
2009).

3.2.2 From challenges and obstacles to facilitation and flexibility
Our main recommendation is go beyond plans, look at a new approach, new for planning at least, proactive facilitating, promoting and planning to learn and experience (interview Jonathan Gibb and Doug
McNab, 18th of April 2011).
Interviewees often mention facilitating urban agriculture through planning as a key to a sustainable
accommodation of urban agriculture. What does this facilitation include and how are the differed challenges and obstacles mentioned earlier approached by initiators and local governments? Below interviewees give their vision on the spatial planning issues like zoning plans, access to land and water and
legislation but also their vision on financing, contact with the local authority, enthusiasm, knowledge
and soil quality will be described.
Access to land and water
Islington is one of the London boroughs with a food strategy. Their aim is to protect and promote foodgrowing places. Also new opportunities to integrate urban agriculture in ongoing development or exist50

ing space are searched for. In this way the borough tries to provide access to land.
Almere and Malmö both have no specific policy on urban agriculture, however it is in both cities integrated in a master plan. How do they accommodate projects? Gunilla Andersson policy maker at the
municipality of Malmö: ‘New ideas and plans come mainly bottom-up: a network, NGO or a farmer
comes with an initiative and is looking for support. Support can be financial by providing start-up capital
from the local, national or European government, it can be in the form of land or can be informative
(on permits or linking them to the urban farming network of the city) (interview 17th of May 2011). Her
colleague John Lepic adds: ‘Generally, we facilitate the basic needs of a project like water, fencing and a
place for storage (interview 28th of June 2011).’
Soil quality
An important aspect of access to land is the quality of the soil. In urban areas contaminated soil can
be an obstacles for food production. Soil analysis can provide information on the contamination level.
Paul Romkens advised the municipality of Rotterdam on urban agriculture and stated: ‘It is possible that
one area is contaminated and on another there is no problem. Analysis will provide that information.
Citizens but most of all civil servants should use the knowledge on soil quality more’ (Paul Romkens in
Unknown, 2011). Costs for soil tests are in different locations paid by a municipality. This can also be a
way to accommodate urban agriculture. In Malmö Mykorrhiza is, with support of the municipality, doing research on the possibilities to decontaminate the soil with Salix (interview Jonatan Malmberg 1st of
June 2011).
Financing
The dependency on structural funds is considered as a risk by several interviewees. Depending on the
characteristics of the urban agriculture project there are different ways to deal with it. One way to deal
with this is to spread the risk over different grants (John Langan interview 19th of April 2011). According
to Beth Summers of Stephney’s city farm money is not the first issue for a project but permits are (interview 20th of April 2011).
Also Andrew Merrit of the Farm:shop explains that stimulating an urban agriculture development does
not have to go with loads of money, a small starting grant (in their case £6.000) can be enough for
projects to start. ‘The planning council should give more freedom to the locals to stimulate (temporary)
developments (interview 18th of April 2011).’ Justin Cook underlines this ‘the municipality should give
more space to initiatives from citizens and companies, and more flexible concerning regulations and
restrictions (interview 28th of April 2011). Andrew Merrit and Justin Cook mentioned the importance of
entrepreneurship for the innovation, responsibility and ownership of a project as keys to a sustainable
project.
Spatial planning
Historically, cities developed depending on the access to food (Sonnino, 2009). The connection between
rural and urban area has become vague. Re-connecting the rural and urban area is mentioned by several policy makers as a mean to stimulate food growing initiatives, knowledge exchange and organize
regional product supply. Arnold van Dam stated in the interview on the 13th of April 2011: ‘The government has to be well informed on what is happening to make sure that initiatives are not obstructed and
where needed can be facilitated and thought along with. The connection between the rural area and
urban area can play a key role in this.’
In Almere conversations with farmers are taking place to look at the possibilities for integrating agriculture with housing and thereby creating a more regional food system. Ivonne de Nood explains: ‘We
need to find out what has to be done to get this started. First, we need to know what the entrepreneurs
want. Agriculture is a quality. Because this is the only region in the Netherlands that is still growing in
population this might be the last possibility to integrate urban agriculture in a new housing area. We
need to think about making closed loop systems and find out how to deal with legislation on this issue.
If it is only possible one last time, than we are obligated to this damn good, don’t you think? (interview
13th of April 2011).’
In this quote many different roles of a planner can be extracted: insight in the requirements of different
land-uses, look at market developments and their influence on land-use, plan future developments of
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the city, integrate functions, think of how to deal with legislation and policy that can be in conflict with
this development. Gathering knowledge and experiences on how to deal with the legislation and policies to facilitate urban agriculture is needed (Ivonne de Nood interview).
Many interviewees have pleaded for a more flexible approach in spatial planning and specifically zoning
plans to enable the development of urban agriculture. The Dutch spatial planning policy and zoning
plans defines the function for each spot. Ivonne de Nood suggested to describe the ratio of housing and
agriculture in a certain area to instead of describing exactly what function will appear on what location.
Arnold van Dam noticed that descriptions of functions in zoning plans are becoming more diverse: ‘This
is positive because it results in more diverse possibilities within the zoning plan without changing is with
long procedures’.
An example of this was mentioned in the interview with Piet van IJzendoorn on the 27th of April 2011.
He managed to get a new function integrated in the zoning plan: multifunctional agriculture. ‘A house
with some farm buildings are possible but having several buildings for different purposes was difficult
to arrange. Now multifunctional farming is a separate function in the zoning plan. The policy can be
adjusted but does not go by itself.’
Flexibility in legislation is mentioned as well as a requirement for the development of urban agriculture
projects. Integrating agriculture with housing can result in difficulties with legislations (e.g. odor legislation and re-use of human faeces), for the concept of Agromere, this can result in difficulties when
developing the project (Jansma et al., 2010). Urban agriculture projects provide different services and
goods and because of that are sometimes required to deal with legislation that is conflicting with the
goals and means of a project. A holistic approach on urban agriculture is needed to prevent conflicting
legislation in practice.
Contact with the local authority
The facilitation of urban agriculture projects and flexibility in spatial planning need to be based on mutual trust and understanding of the development from the (local) government as well as the entrepreneur. Tineke van den Berg: ‘Entrepreneurs need to get trust from the municipality to carry out initiatives.
Projects receive attention and sympathy from the politicians but the policy makers stay behind. Also the
policy makers need to be involved to understand urban agriculture. The communication with the municipality started slowly, one central contact person would be better.’ According to Michael Velders it is
important that the enthusiasm of initiators and farmers is not lost when people go to the local authority and are confronted with bureaucracy.
Enthusiasm, knowledge and networks
In all four cities networks that encourages urban agriculture can be distinguished: Dodo, Stichting Vrienden van Stadslandbouw Almere, Mykorrhiza, Odla i Stan, Sustain and many different growers networks
in London. ‘A network can connect entrepreneurs and initiators to help each other develop their ideas.
Subsidies are not a good method to do this, connecting people is (interview Arnold van Dam).’ A network, often with one or more leading figures, plays a key role in the development of urban agriculture
in the four cities. Also networks of policy makers of cities contributes; experiences between different
large municipalities are exchanged to learn from others, among them are Almere, Amsterdam, Rotterdam, Tilburg and Groningen.

3.2.3 Implementing urban agriculture in the planning system
To find out what the role of planning for urban agriculture could be, a closer look at the planning system
is also required. In the publication ‘Cultivating the Capital’ the Greater London Authority determines
the possibilities for food growing in relation to the planning system in London. After analyzing the different policy documents the publication provides several recommendations on how food growing can
be accommodated in the city. Below some of these recommendations are mentioned to give ideas how
this can be achieved in the Dutch planning system as well.
‘...Boroughs should incorporate urban agriculture in Local Development Frameworks as a desirable
urban activity that can help improve the quality of urban life, food security, neighbourhood safety and
environmental stewardship and utilises vacant land (GLA, 2010, page 54).’
‘The London Plan should specifically support the potential for farmers markets in the public realm an in
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particular public squares and large open public spaces (GLA, 2010, page 54).’
Additionally recommendations are done to encourage temporary use of vacant public and private land
and to promote the inclusion and preservation of productive land within housing developments. They
also suggest assessing the sites owned by the GLA for potential short term or long-term urban agriculture. Finally they suggest to integrate urban agriculture also in energy, water and waste strategies and
to create stronger links with the existing policies that are relevant to planning issues (GLA, 2010).
Translating to the Dutch context
The recommendations that were given in the report of the GLA can be implemented in Dutch planning policies as well. It is however important to realize that each city develops its own zoning plans and
therefore it is not possible to create a blueprint on how to integrate urban agriculture in policies. For
each area an overview of the possibilities in policies and plans should be combined with the goals and
means for developing urban agriculture. A food strategy can help to develop this. To provide some insight in what policies and plans are important in the Dutch spatial planning context the Dutch planning
system will be discussed briefly.
For a long time city and countryside have been seen as opposites of each other in the national spatial
policy. The historical roots of spatial planning were in the urban context (Hidding, 2006). This separation
can have a negative impact on the food system (Pothukuchi et al., 2000). Recent decennia, the strict
distinction between urban and rural changed. The influence of the city reached further over the countryside, resulting in a metropolitan landscape in which boundaries between rural and urban land uses
are dissolved (Van der Brink et al., 2007).
Also the national spatial policy in The Netherlands changed; from governmental oriented to governance
oriented. The national governmental sees herself as one of the actors between many others. Besides,
the government decentralised several tasks to lower governments as the provinces and municipalities
(Hidding, 2006). Using the motto ‘decentralized where possible, centralized where needed’ provinces
and municipalities are more involved in developing their own region. This means, the national government is in the position to inform planning authorities of provincial and local governments, mainly based
on the ‘Nota Ruimte’ (Ministerie VROM, 2006). This is a directive note and a frame to verify provincial
policy. Also sector specific notes can be sketched in special guidelines e.g. on transport or agriculture.
Concerning urban agriculture, the national government is in the position to inform the provincial and
local authorities about possibilities to support urban agriculture. The law on spatial planning (Wet ruimtelijke ordening 2008) defines the rules on the roles of each governmental level.
On provincial level is a similar construction is present; a province also provides a policy frame for municipalities, using structure strategies (Spit et al, 2005). It is at the municipal level that new solutions are
beginning to be devised and implemented (Morgan & Sonnino, 2010).
Local governments make zoning plans, often divided in one for the urban area and one for the rural
area, in which the function of each area is described and made statutory by the municipality. In structure plans the land use and developments objectives for the next few years are described. Furthermore,
she develops the strategies to reach the goals of the structure plans (Spit et al, 2005). Especially in
these structure plans, municipalities can make explicit statements about the importance of planning for
food (Donovan et al, 2011).
Together these frameworks determine the possibilities and limits of an area. In the following figure is
illustrated how urban agriculture could play a role in the city and the different types of policies that are
of influence are described.
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Figure 9. Urban agriculture opportunities and local policies

Figure 9 indicates different opportunities to integrate urban agriculture in the urban area and provides
examples of possible local policies that are influencing the development of urban agriculture. Next to
the local plans also provincial, national and European policies can be of influence on the development
of urban agriculture in an area.
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3.3 Conclusions on ‘how can planning accommodate’
Spatial planning as a discipline can influence different policies to encourage the development of urban
agriculture. Planners studying different land uses should be able to develop an area sustainably by looking at the social, economic and environmental objectives. Integrating different land uses can lead to a
more functional use of space. Through analyzing the planning context of a city insight can be gained in
how urban agriculture can find it’s place in an area. It is not possible to make a blueprint as each area is
different and different goals and means can be distinguished.
In the Dutch context the local zoning plans are important for the development of urban agriculture.
Also structural plans for the national, regional and local level can mention urban agriculture in order to
indicate the possibilities of an area.
The attention of planning for food issues has been limited for a long time because of a limited knowledge on the food system and the absence of a food department. The feeling that the food system is
outside their control also contributes to the low involvement of the planning discipline in food. Currently more and more cities are writing a food strategy. Food strategies are used as a tool to start discussion
and put food on the local agenda. Food strategies are one way to facilitate urban agriculture. Facilitating is an often-mentioned term. Facilitating urban agriculture is basically providing access to land and
water and in some cases a relatively small grant can help a project start-up their business. Another
often-mentioned term is flexibility. Flexibility in the definitions of zoning plans can help to accommodate a broader use of space.
Networks of growers are also considered to be of importance for the continuity, enthusiasm and knowledge of both initiators of urban agriculture and policy makers trying to accommodate urban agriculture.
Planners with the knowledge of the planning system, insight in the requirements of different land uses
and overview of stakeholders could be able to create opportunities for the development of urban agriculture.
Reynolds (2009, page 424): ‘... a holistic approach is necessary: where decisions are made that not only
consider the healthiness of a particular food offering but also its environmental impact, where social
and cultural concerns are considered much as economic concerns. This to my mind is what a sustainable
food system is, and the need for this approach to be embraced by planners, communities, business and
government alike is now greater than ever’.
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4. Discussion and
conclusion
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4.1 Discussion on urban agriculture

In the discussion below three issues are discussed: the alternative and conventional paradigm, the sustainability of urban agriculture and theoretical approaches on urban agriculture. The selection of these
topics took place based on their relevance for future research and discussion on urban agriculture. As in
the results of the report findings from the field study are put into perspective with scientific literature a
part of the discussion already to place there.

4.1.1 The alternative and conventional paradigm
Urban agriculture projects studied in this research have different backgrounds. PlantLab and Agroparks
are the main examples of initiatives from the conventional paradigm to create a metropolitan or urban
production system. The alternative paradigm is dominating in urban agriculture projects. Many project started bottom up from people that were motivated to combine gardening with food production.
Although in general it is possible to state that initiatives from the conventional paradigm have a higher
focus on economic and environmental impact and are high-tech, initiatives like Farm:shop show that
a high-tech closed system can be integrated in an empty building. The number of initiatives from the
conventional paradigm that focus on local and urban agriculture is growing. So, from both sides initiatives are taken to think of food production in the urban area. Mutual understanding for the need of a
sustainable approach including social, economic and social is present and perhaps the background of a
project (conventional or alternative) is not relevant anymore.

4.1.2 Sustainability of urban agriculture
Van Veenhuizen & Danso (2007, page 70) state: ‘Sustainability of urban agriculture seems strongly related to its contributions to the development of a sustainable city – i.e. one that is inclusive, food-secure,
productive, and environmentally healthy.’ Literature that provides an analysis of the sustainability of
urban agriculture over a longer time period is limited (Van Veenhuizen & Danso, 2007). Gathering data
of economic, social and environmental indicators of different urban agriculture projects for a longer
period is therefore recommended to be able to assess the sustainability of urban agriculture projects.
In their publication ‘Profitability and sustainability of urban and peri-urban agriculture’ Van Veenhuizen
& Danso provides a first list of quantitative and qualitative variables of sustainability indicators to assess
the sustainability of urban agriculture. In this publication a distinction between different levels (project,
neighbourhood, city) is made to assess the impact at different levels. This distinction, the so-called system boundary, is important to make clarify in an analysis of an urban agriculture system. A single project focussing only on environmental aspects might have a negative economic result that for instance
can, on a larger scale, be compensated by cooperation with a project with a social and economic focus.
However, this cooperation should in this case also be put into practice and projects need to be linked
directly or indirectly. Otherwise urban agriculture projects with a low economic impact could disappear
while on a larger scale a sustainable system could be formed.
Based on the list of indicators provided by Van Veenhuizen & Danso (2007) combined with the earlier
used table of Pearson et al. (2010) the table in annex 5 was made as an attempt to define both quantitative and qualitative indicators to assess the sustainability of urban agriculture projects. Important
to note is that the table given below gives indicators to assess the economic, social and environmental
impact. The list of indicators can be expanded depending on the accessibility of data of the researched
projects. The table describes for each impact (social, economic and environmental) several categories
with indicators and the method of data collection. Debate can take place whether the indicators and
the method of data collection can give a good impression of the social, economic and environmental
impact of a project. Quantification of indicators can result in a selection of information and thereby not
give a complete image of the sustainability.
To be able to make an assessment of the social, economic and environmental impact of an urban agriculture project, each project is fitted in a certain typology. Both quantitative and qualitative information
will be gathered. For the qualitative information quantification is needed in order to score the category.
This can be done by applying a scoring method during the interview or by quantifying the gathered
information while processing the data. For each category different indicators have been created. For
the indicators different classes (for instance from 1 to 5) can be distinguished (based on literature) and
a score per project can be determined based on their typology. It is recommended to include a weight
for each category to level the importance as not all the categories are of equal importance. For each
impact a radar chart can be made to see the scores per category. The average scores per category can
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result in a score for each impact resulting in the final sustainability radar. An example of such a sustainability assessment for agriculture production systems can be found in Sattler et al., 2010.
The radar in Figure 10 shows three examples of sustainability scores. The blue and green lines indicate two projects that are both in balance in all three aspects, however the blue one is operating on a
smaller scale compared to the green one. The red line represents a project that has a strong economic
impact but scores lower on environmental and social issues. On itself this project is less sustainable but
can be part of a sustainable system like a city.

Figure 10. Sustainability radar

4.1.3 Theoretical approaches in urban agriculture
Holisistic approach
Viljoen et al., 2005 (page 38) states: ‘Urban agriculture is an important aspect of the wider issue of
urban sustainability, both by being able to supply food from close-by and by offering livelihoods for
city people.’ So, urban agriculture projects are part of a larger sustainability on city level. According to
Viljoen et al., 2005 cities should be designed by mimicking natural eco-systems in which closed-loop
systems are implemented. Interest in these eco-city concepts is growing and Low2no is an example of
such a project (Viljoen et al., 2005; Alusi et al., 2011; Vernay et al., 2010). The winners of the design
competition Low2no called their concept c_life, city as living factory of ecology. It is explained as: ‘a real
time and real space demonstration of how to live, work, play and learn, producing innovation that benefits people, the environment and the economy (ARUP, 2010, page 8).’ They aim to be carbon negative
by 2021 therefore the carbon impact of food had to be included in the concept.
In other concepts also the urge to come to a sustainable design integrating economic, social and
environmental goals is mentioned. For example the concept Polydome states: ‘On a fundamental
level, monocultural production leads to disconnected material flows’. By using aquaponics as well as a
composting system, animal production and mushrooms a closed loop system is aimed for ‘in order to
achieve a holistically sustainable agricultural production system (Bosschaert & Gladek, 2011, page 19).
The holistic approach in Low2no as well as Polydome is based on a system approach. The holistic approach increases the complexity as many different factors, economic, social and environmental, are
playing a role. McLoughlin ((1969) in Allmendinger, 2009)) explains:
‘The trouble is that when we try to take into account the inter-relations of more than about a dozen or
so of these issues, their scores of immediate side-effects, their hundreds of indirect effects all merging
and overlapping with different time-lags, we find the human brain cannot cope without assistance. We
cannot model the city in our heads – its complexity overwhelms us’.
Although a computer can be used to assist the human brain with this complexity it is important to anticipate on the dynamics of a system such as a city. The required data and handling the models has the
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risk to lead to a technical abstract understanding of planning in which is limited space for a collaborative or participatory approach.
Pragmatic approach
Next to the attention for holistic approaches currently most urban agriculture projects are based on a
pragmatic approach. Pragmatism is often referred to as a practical approach to real problems. Sharing
experiences and values is an important value (Allmendinger, 2009). Abstraction and theorising is a frustration of pragmatists, experience is considered as the best indicator for truth and practicality. Pragmatism considers planners as gatekeepers who selectively draw attention to a variety of possibilities.
From the interviews with initiators of urban agriculture projects the pragmatic approach was clearly
present. Frustration on the bureaucratic approach of planning issues was mentioned multiple times.
The pragmatic approach of initiators trying to do and make something, sometimes conflicts with the
procedures that are needed to enable the development of a project e.g. applying for a construction
permit. The claim for more flexibility and facilitation can partly be understood based on this theory.
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4.2 Discussion on methodology
4.2.1 Methodology
The topic of research, urban agriculture in planning perspective, is relatively new. For that reason a
clear theoretical framework was not available resulting in a difficulty to reflect this study by other
research. In the research theoretical frameworks from different other disciplines and topics were taken
into account to create a method that is viable and valid.
Because the topic is relatively new for the planning discipline this research is considered to be a broad
and explorative research. The broadness might have resulted in a lack of depth in the theoretical part.
The pragmatic approach contributes to this as the approach resulted in an urge for practical solutions
and a selection in relevance of issues. This selection can be considered as a risk as valuable topics for
discussion might be missing.
The backgrounds of the researchers resulted in different approaches of the information gathered and
processed. Discussion on the outcomes between the researchers stimulated to look at the information
from different perspectives. Although quantitative data was difficult to gather the mixed backgrounds
stimulated to discuss this issue and resulted in a suggestion for a quantified analysis of urban agriculture.

4.2.2 Recommendations
Future research could focus on a quantification of the sustainability of urban agriculture. By using the
sustainability indicators as a start a quantification of social, economic and environmental impact can be
provided. This quantification can result in new knowledge that can be form an input for convincing local
authorities to accommodate urban agriculture.
On municipal level analysis of planning documents can be carried out to determine where food and
urban agriculture can play a role and can be integrated. An example of this can be found in the publication of the Greater London Authority ‘Cultivating the Capital’.
Integration of urban and rural food production in the curriculum of planning students is considered to
be of high importance. Planning can have a leading role in the development of urban agriculture and
therefore students need to be aware of the issues related to food in general and urban agriculture specifically.
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4.3 Conclusions on ‘How can planning accommodate a sustainable development of urban agriculture?’
Urban agriculture is not just about growing food in cities it also includes many different social, economic and environmental contributions through services and goods delivered. These services include
education, integration of societal groups and urban greening. The diversity of urban agriculture reflects
issues that are high on the political agenda including health, climate change and food prices. For that
reason urban agriculture is considered to be a permanent development and not a hype.
The concerns on the conventional food system are one of the reasons for this growing interest in urban
agriculture. In general the attention for urban agriculture is growing in publications, projects and policies. Also many new concepts are being developed in which high tech solutions are combined in a food
production system to deliver sustainable food products.
Cities have different reasons to put urban agriculture on the agenda. For London public health and
food security are high priority while in Malmo and Helsinki a stronger focus on environmental issues
is present. Depending on the characteristics of the urban agriculture projects different strategies can
be selected to accommodate urban agriculture in a sustainable way. Challenges and obstacles in urban
agriculture are often related to the planning discipline, examples include land-use permits, zoning plans
and access to water.
The planning discipline has not been active on food issues for a long period of time; a reason for this
includes the limited knowledge on the food system. It is mainly at the local level that accommodating
urban agriculture is important. The local level is the level that is responsible for the detailed zoning
plans and for that reason often involved when projects are started.
Flexibility and facilitation are keywords for accommodating a sustainable development of urban agriculture. Flexibility in both regulations and spatial planning is needed to enable a multifunctional use
of space. Integrating different uses can allow urban agriculture to be combined with different uses.
Facilitation was mentioned many times during the interviews and can take place in different ways for
example by providing water and land, providing small grants but also through starting networks through
which people can share knowledge and experiences on urban agriculture.
Urban agriculture is a development where people from different backgrounds both the conventional
and the alternative food system are working on. A mutual understanding of the need for sustainable
food production is present and therefore urban agriculture can be perceived as an integrating system in
which initiatives from both sides can take place.
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5.2 Annex 1.
Attention for urban agriculture in literature and newspapers
A brief analysis of newspapers and journals has been carried out to look at the development of attention for urban agriculture.
Newspapers
Through LexisNexis access to the archives of Dutch newspapers as well as several international newspapers was given. A short analysis by using the Dutch term ‘stadslandbouw’ indicated the Dutch newspaper Trouw as the one with most publications in a period from 2000 onwards. The year 2000 is the year
since when the archives of most Dutch newspapers can be found. For international newspapers using
the term ‘urban agriculture’ the Canadian newspaper The Toronto Star had foremost the most articles
followed by the New York Times. Because this study also looks at the UK the English newspaper The
Guardian was included as the newspaper with most articles on this topic. Unfortunately access to Finnish and Swedish newspaper archives was difficult and also the term ‘urban agriculture’ is in Sweden not
translated to one single term but often translated differently. For that reason there are no Finnish or
Swedish newspapers included in this short analysis.

Figure 11. Newspaper analysis

From this graph can be concluded that the attention in newspapers for urban agriculture in growing
in all newspapers. Important to note is that the attention is relative small but a growing tendency can
be found. The Toronto Star is leading in the number of publication which is not surprising as Toronto is
often referred to as one of the pioneers in food policy integration (Sonnino, 2010; Blay-Palmer, 2010).
Journals
An analysis of urban agriculture articles through Scopus resulted in 532 documents with urban agriculture in the title, abstract and or keywords. Interesting enough there is not one journal specific for this
topic, publications are spread over 160 journals. The enormous spread of articles over different types
of journals reflects the broadness of urban agriculture. Articles on urban agriculture are published in
journals on land use policy but also on food policy, horticulture, environment and agriculture.
Four journals were selected on the basis of their journal rank of 2010 (SJR) and the number of publications on urban agriculture. The following four journals had a relative high SJR combined with a relative
high number of articles and relevance to this study.
Journal
Landscape and Urban Planning
Land Use Policy
Food Policy
Environment and Urbanization

SJR 2010
0.078
0.072
0.108
0.097

Articles
4
11
5
13

Table 10. Selected journals and their ranking
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Although the number of publications is very small the attention seems to be growing. The year 2011 is
halfway but already now more articles are published than ever before in these four journals. The journal ‘Environment and Urbanization’ is a journal in which developments in urban agriculture in developing countries is described already for a longer period. This is reflected by a more constant number of
publications on urban agriculture over the years. For the journals ‘Landscape and Urban Planning’ and
‘Land Use Policy’ the attention is growing mainly in the last four years.

Figure 12. Journal analysis

When taking the total number of 532 documents the following graph can be made on the development
of publications on urban agriculture in all journals over time. This graph includes all documents and
does not take the quality of them into account. The black trendline indicates the growing number of
publications on this topic.

Figure 13. Number of articles published on urban agriculture over time
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Activities

Result

Purpose

Goal

‐ Formulate research questions
‐ Literature study
‐ Interviews
‐ 4 Case studies

Answers on research questions:
‐ Definition urban agriculture
‐ Overview of the developments of urban
agriculture
‐ Insight in how governments can deal with
the development of urban agriculture
‐ Insight in the effects of spatial planning on
the development of urban agriculture

‐ research questions
‐ number of publications used
‐ number of interviews
‐ pictures taken at case studies

‐% of food production in the
urban environment increases
‐% consumption of sustainable
food increases
‐number of urban agriculture
projects
‐ policies written on urban
agriculture
‐ answers given in research
report

Urban agriculture contributes to the
Sustainable Food Policy

Planners are known with urban agriculture
and can accommodate the development

Indicator

Summary

‐ research proposal
‐ typed interviews
‐ contact list
‐ reference list
‐ pictures used in report

‐ policy documents
‐ reports and publications
on urban agriculture
‐ media attention
‐ literature on urban
agriculture

‐ market reports
‐ sales report urban
agriculture enterprises

Verification

‐ support for the research proposal
‐ availability of literature
‐ availability of stakeholders to interview
‐ possibility to visit case studies

‐ publication and communication on
research outcomes

‐ support from authorities for urban
agriculture
‐ more urban agriculture

Assumption

Annex 2.
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Annex 3.
Interview questions
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1.
2.
3.
4.
5.
6.
7.
8.

What are the characteristics of the existing urban agriculture?
What is according to you urban agriculture?
What kind of urban agriculture projects are there in your region?
How are you involved in urban agriculture?
How is urban agriculture developing?
What are drivers for these developments?
What are challenges and obstacles for urban agriculture to become a robust production system?
How do you help overcome and support this?

9.
10.
11.
12.
13.
14.
15.
16.

What are issues in spatial planning that affect urban agriculture?
What are important parties to be able to develop urban agriculture?
How are governments (local, regional and national) currently dealing with urban agriculture?
What is the role of the government in the project?
And how should they support?
How is urban agriculture implemented in regulations and policy?
How can spatial planning contribute to a robust development and scaling up of urban agriculture?
How can spatial planning deal with the development of urban agriculture?

Annex 4.
List of interviewees.
Person			
Jan-Eelco Jansma
Piet van IJzendoorn
Arnold van Dam		
Ivonne de Nood		
Tineke van den Berg

Organisation						
Applied Plant Research - Wageningen UR			
Farm: The Zonnehoeve					
Municipality of Almere					
Municipality of Almere					
Stadsboerderij Almere					

Topic
Almere
Almere
Almere
Almere
Almere

Minna Ritoluoma		
Ville Relander		
Michael Velders		
Justin Cook		

Dodo							
Municipality of Helsinki					
ARUP							
Sitra							

Helsinki
Helsinki
Helsinki
Helsinki

Andrew Merrit		
Feimatta Conteh		
John Langan 		
Ida Fabrizio		
Carina Dunkerley		
Jonathan Gibb		
Doug McNab		
Several employees
Beth Summers		
Catherine Miller		

Farm:Shop						
Dalston Eastern Curve Garden				
Kentish Town City Farm					
Sustain							
The London Orchard Project				
Borough of Islington					
Borough of Islington					
The People’s Supermarket					
Stephney’s City Farm					
Federation of City Farms and Community Gardens		

London
London
London
London
London
London
London
London
London
London

Göran Larsson		
Gunilla Andersson
John Taylor		
John Lepic		
Jonatan Malmberg
Jennifer Lenhart		

Odla i Stan						
Environmental Strategy Divsion - Municipality of Malmö
Slottsträdgårdens 					
Street and Park Department - Municipality of Malmö		
Mykorrhiza Malmö					
Environmental Policy Group – Wageningen UR		

Malmö
Malmö
Malmö
Malmö
Malmö
Malmö

Peter Smeets		
Gertjan Meeuws		
Marcel Kers		

Agroparks						
Plantlab							
Plantlab (attended presentation)				

Concepts
Concepts
Concepts

Jan Huijgen		
Farm: The Eemlandhoeve					
Jan Willem van der Schans Rural Sociology – Wageningen UR				
Wiard & Jurriaan Visser Farm Buytenhof (attended presentation)			
Jan Duindam		
Hoeve Biesland (attended presentation)			
Han Wiskerke		
Rural Sociology – Wageningen UR (attended presentation)
Carolyn Steel		
Author of ‘Hungry city’ (attended presentation)		
Willem Treep		
Willem & Drees (attended presentation)			

Developments
Developments
Developments
Developments
Developments
Developments
Developments
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Accessibility of green space

Employment and income

Urban Planning

Personal skills

Integra8on of societal groups

Neighborhood safety

Community building

Diet and health
Personal well‐being
Educa8on
Sense of place
Aesthe8cs

Food security

Social impact

Category

Access to fresh food is granted for all incomes
Number of health and obesity issues
Persons indica8ng improvement in intellectual9 physical or psychological well‐being
Number of individuals reached with educa8onal programs
The iden8ty of the place is preserved through the project (yesIno)
Persons indica8ng improvement of the aesthe8c quality of the area
Persons indica8ngK
‐Changed aMtudes by inhabitants
‐Neighborhood issues are being addressed more
‐Increased communica8on
‐Coopera8on in the project
Criminality reports of the neighborhood
Persons indicated a change in neighborhood safety
Diversity of societal groups present in the project
Diversity of societal groups present in the organiza8onIboard
Gender equity
Coopera8on ePists through all societal groups presented
Number of individuals aQended training
Persons involved indicated improvement in (any) personal skills
The projects are included in the zoning plan
City developers take the project(s) in considera8on
Number of jobs generated
Income generated
The projects are open to the public
Number of persons visi8ng the site
Distance of people visi8ng

Amount of fresh products (kg) produced and consumed locally

Indicator

;uan8ta8ve
;uan8ta8ve
;uan8ta8ve
;uan8ta8ve
;ualita8ve
;uan8ta8ve
;ualita8ve
;ualita8ve
;ualita8ve
;ualita8ve
;ualita8ve
;ualita8ve
;uan8ta8ve
;ualita8ve
;uan8ta8ve
;uan8ta8ve
;ualita8ve
;ualita8ve
;uan8ta8ve
;ualita8ve
;ualita8ve
;ualita8ve
;uan8ta8ve
;uan8ta8ve
;ualita8ve
;uan8ta8ve
;uan8ta8ve

Interviews with par8cipants
Interviews with par8cipants
Interviews with par8cipants
Interviews with par8cipants
Police & community workers reports
Interviews with par8cipants
Project administra8on
Project administra8on
Interviews with par8cipants
Interviews with par8cipants
Project administra8on
Interviews with par8cipants
Zoning plan
Interviews with planners or project board
Project administra8on
Project administra8on
General informa8on
Project administra8on
Interview with visitors

Data type

Produc8on data9 sales to local stores and retail
Prices of fresh food in rela8on to income
Supplyers of fresh food present locally
Health & obesity reports
Interviews with par8cipants
Project administra8on
Interviews with par8cipants
Interviews with par8cipants

Data collec-on

Annex 5.

Sustainability indicators
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Carbon seQuestra3on

Emissions

Eutrophica3on
Pes3cide use
Light pollu3on
Noise

Biodiversity

Closed cycle
Urban greening
Wastewater recycling

Waste recycling

Diversiﬁed industry
Energy transport (food miles)
Environmental impact

Employment and income

Tighest produc3ve use of space

Economic impact

Category

Waste recycling management
‐sepera3on of waste
‐compost / manure usage
=he applica3on of waste products of one produc3on system as an input for another
Special ini3a3ves taken to create green space
Applica3on of waste water recycling and ﬁltra3on
Number of (endangered) ﬂora species
Number of (endangered) fauna species
Special measures taken to encourage the biodiversity
Nutrients (N/P) entries to surface water
Amount and typology of pes3cides used
Light policy of the project
Decibels (dB(A)) produced on an average day by the project
Km of transport (car/tractor/truck) carried out for the project
Fuel usage
Energy usage
Water usage
Capacity of CRS seQuastra3on in plants and soil

Income per employee
Income per hectare
Yield in kg product (over a longer period) (trend)
=otal economic value of produc3on
Produc3vity
Proﬁt
Number of jobs generated
Income generated
=he number and characteris3cs of partners commercially involved in the project
Distance products travel to be consumed

Indicator

dB (A) measurements

Interviews with project board
Interviews with project board
Interviews with project board
Interviews with project board
Interviews with project board
Flora analysis
Fauna analysis
Interviews with project board
Surface water analysis
Interviews and project administra3on

Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on
Project administra3on

Data collec0on

4ualita3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve

4ualita3ve
4uan3ta3ve
4ualita3ve
4ualita3ve
4ualita3ve
4uan3ta3ve
4uan3ta3ve
4ualita3ve
4uan3ta3ve
4uan3ta3ve

4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve
4uan3ta3ve

Data type

Annex 6.
Studied urban agriculture projects
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Urban agriculture projects
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80

81

82

83

84

85

86

87

88

89

90

91

92

93

A

B

C

D

E

F

G

H

I

Naar de Zwaluwsche bossen

Bebouwd gebied
Bebouwing/woningen
Bijzondere gebouwen
Weiland/Veeteelt
Akkerbouw
Groente- en Fruitteelt

1

Water
Bos
Bloemrijke akkerrand

Oplaadpunt

Wandelpad
Fietspad/skatepad

Arendsoog
Paardenrange

Golfcomplex
The Greens (36 holes)

Lightrail - halte
Hoovercab - halte

BIF/Biovergister

BIF
Complex
Zorglandgoed
‘De Klinkhoeve’
locatie A

Golfclubhuis
Witte Veder

Windmolenpark Agromills:
levert energie aan Agrobedrijvenpark De Graanvallei en
strandtenten Agrobeach

AgroSupermarkt
Manege’

ZOEST

DE KLINKHOEVE

Sterrestaurant
Buste de Veaux

BIF/ Biovergistingsbedrijf:
Energieproductie gecombineerd
met en Fosfaat en kaliwinnnig

Pluimveehouderij
de Vrije Uitloop

nn
eb

rin
k

basisschool ‘Olympia’
Hospice
‘DeBospice’

Oplaadpunten Electrovervoer
Lightrail/Hoovercab:
CO2 neutraal voedsel en
personentransport

Zorglandgoed
De Klinkhoeve
locatie B

Community Gardens

Zo

2

Het Zijsselven

Thermaalbad ‘Aquappia

Multifunctioneel kassencomplex:
Groenteteelt, theater/cinesnack,
OBS de Leertuin:

ondergronds irrigatiesysteem
met water uit Zijsselven

Open vuurplaats

Maisdoolhof

Restaurant

Pluimveehouderij

Wildvrijplaats

Theetuin
Queenbee

Golfterrein
The Greens

School

Imkerij
Queenbee

A G R O M E R E

Agrobeach

Imkerij/Theeschenkerij
Queenbee

Community Garden
De Ambrozijn

DE MARWIJK

Lokaal
distributiepunt

Lightrail: goederen en voedseltransport

Lightrail: Tramtaxi

rw
eg

Camping

Akkerbouw

te

Speeltuin

Viskwekerij

es

Varkenshouderij

Café

People’s
Community
Woudstock

Zo

Veeteelt

Strand

Robbenall
ee

3

Bijzondere fiets/
skateroute

Restaurant
De Vier Seizoenen

O.B.S
De leertuin
Oplaadpunt

Fruitteelt bedrijf
Reinetta

Multifunctioneel kassencomplex

4

Voetenspa
Feet ‘n’ read

Viskwekerij en
Verwerkingscentrum
De Forel

t
ran

ad

ma

Jans

Qu

Community Garden
De Beigaard

Windmolenpark

eg
terw

es

Zo

aQ

de Schaapskooi

t
an
dr

ua

m

ns

Ja

Cultureel Centrum
De Bronckhorst

5

Roggedijk

Wijngaard ‘Vino Loca”

Fruittuin de Bommel

Visser veebrug

Innovation
Square
d

Oplaadpunt

zepa

Ha

Wor
inde

telw

6

DE REERUG

de Omloop
de

Irrigatiesysteem

in

DE GRAANVALLEI

rw

Ak

ke

Het Wildwoud

Roggedijk

O.B.S
Radijs

7

Jansma et al., 2011

Jansma et al., 2010
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100
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Pictures from:
http://kaupunkiviljely.fi/kuvagalleria
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ARUP, 2010

ARUP, 2010

ARUP, 2010
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Pictures from:
www.plantlab.nl
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Pictures from:
www.agroparks.wur.nl

Visser, 2009
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