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Abstract: Urban agriculture, a dynamic multifunctional phenomenon, affects the spatial diversification
of urban land use, its valorization and its governance. Literature acknowledges its contribution to the
development of sustainable cities. The dimension and extent of this contribution depends significantly
on the particular form and function of urban agriculture. However, the complexity of interests
and dimensions is insufficiently covered by theory. This paper proposes a typology for urban
agriculture, supporting both theory building and practical decision processes. We reviewed and
mapped the diversity of the types of agriculture found along three beneficial dimensions (self-supply,
socio-cultural, commercial) for product distribution scale and actors. We distinguish between ideal
types, subtypes and mixed types. Our intention is to include a dynamic perspective in the typology
of urban agricultural land use because transition processes between types are observable due to the
existence of complex motivations and influences. In a pilot study of 52 urban agriculture initiatives in
Germany, we tested the validity of the typology and discussed it with stakeholders, proving novelty
and relevance for profiling discussions.

Keywords: urban agriculture theory; land use in urban areas; business models; decision making;
social innovation; governance

1. Introduction

1.1. Forms and Motivations of Urban Agriculture

The term ‘urban agriculture’ (UA) is spreading across developed and developing countries
worldwide. In the Global North, it refers to a specific form of agriculture that fits the requirements of
certain urban lifestyles and is adapted to basic conditions of land and landscape in urban areas [1,2].
Following Berges et al. [3] and Opitz et al. [4], we define UA as “plant and animal production on
comparably small inner-city areas, where practitioners often do not have a professional education in
agriculture, usually are non-profit oriented and distribute their produce along short supply chains.
Examples are allotments, house gardens, balconies and increasingly, community gardens and start-up
entrepreneurs such as new entrants into commercial farming. These initiatives make use of currently
unused spaces, combining multiple objectives in new ways and developing new concepts and
techniques” [4]. These adoptions lead in some cases to new forms of food production that can be highly
independent of agro-economic site conditions like soil fertility and climate conditions. Techniques
such as mobile seedbeds, the substitution of nutrients in aquaculture and the substitution of sunlight
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with lamps or greenhouses offer future possibilities of achieving small-scale food production in areas
with high population density [5,6]. Furthermore, growing fruits and vegetables is described as a form
of self-empowerment, particularly within a community, which can enhance social inclusivity [7–9].
Especially in areas with high population density, UA can become a driving factor for the community
and connect people from different cultures and social backgrounds [10–14]. Though being not an
innovation per se, these new forms of urban land use introduce fresh social learning processes thereby
opening opportunities for working towards societal change [15]. However, UA can also be a driver for
economic success, create new forms of income in urban areas such as apiculture and self-harvesting
gardens and lead to new modes of recreation and work/leisure time balance. It can generate new
approaches for individual self-supply and can contribute to short food-chain supply, for example,
restaurants that seek marketing niches through growing salads and herbs visibly for guests and
allowing full transparency of their crops [16–18].

Even though literature describes a wide variety of forms and purposes, some scholars highlight
certain aspects of relevance for development strategies and policy discussions. Urban agriculture can
be viewed in three ways: as sustainable intensification of productive land use in cities; as land-use
diversification; and relatedly, often as a qualitative upgrading of land. The orientation towards
productive-output is also coupled with low-input management practices. Often, organic-farming
related management principles are applied [3,19]. The outreach of related land-use changes can even
generate impacts on the surrounding areas. UA is frequently grounded in a critical position against
agri-industrial production and its impacts [20,21]. Additional foundations are transformation, citizen
empowerment and the co-creation movement [22]. UA might improve the sustainability of the local
food system and its interaction with larger nested systems [23,24] through a better understanding
of the complete food chain, including its organization and governance, in a socio-cultural and
spatio-environmental context [25,26] and of the nexus between land, energy and water [27].

A multitude of different groups of actors are involved in urban agriculture [28] and the motivations
behind their engagement is complex. The fact that the framework conditions of UA have a higher
degree of independence from traditional agricultural production factors, leads to a large diversity
of initiatives and activities. This diversity occurs on the level of individual interests as well as
on a supra-individual level. In contrast to traditional forms, UA is regarded as a phenomenon
with a broad range of direct societal impacts: methods such as home gardening [29,30], individuals
farming in their leisure time [31], community gardens [32,33] and school gardens [34–36] range
from individual self-supply to socio-cultural exchange. UA deals with many factors of social and
economic life. Gardening activities within communities are described as giving potential to societal
restructuring and self-improvement [37] and providing cultural (ecosystem) services. UA is discussed
as an economic factor with regards to food security [38–43], which is more than food provision [44].
Municipalities’ food strategies become important drivers for innovation [45]. UA can be a driver
for local economies [46] through contributing to the establishment of new business [47] and also
positively affecting property values [48]. UA contributes to diversifying the city economy, which can
lead to better resilience [49]. Impacts on public health [50] and on public awareness that build towards
achieving sustainable and local food [51–54] are part of an economic perspective, too.

1.2. Objective and Structure of the Paper

The objective of this paper is to contribute to a better understanding of the different concepts of
UA, by disentangling the complexity of the different forms and motivations behind it. In particular,
we introduce a dynamic dimension resulting from transitions in individual motivation patterns
and characteristics of UA properties. In order to do so, we develop a typology of UA including a
dynamic dimension, which is not part of existing typologies. It also enables us to prove its validity
through statistical analysis of an empirical data set and we discuss its value with stakeholders and
administrators. It is assumed that such a typology can contribute to facilitating stakeholders’ and
decision makers’ strategic objective setting. The paper presents the methods and materials applied
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in Section 2. Results are presented in Section 3: first the proposed typology and the related levels
of information, secondly the empirical results and thirdly, the results of a stakeholder workshop
evaluating the typology. Section 4 discusses the results with findings from other research and from an
integrated perspective in the light of our objective setting. Finally we conclude with the novelty and
the value our research adds for theory building and practical operationalization.

2. Theory Building and Benefits for Decision-Making

2.1. Theory Building on Urban Agriculture and the Role of Typologies

In other research fields like organization and management sciences, typologies have been
described as an approach that meets the criteria of theory building [55,56]. Doty and Glick [55]
argue that typologies can be seen as complex theories contributing to an improved understanding
of the subject of research, in particular when connected with empirical testing linked to model
development and application. Meredith [57] describes theory building as a result of a research cycle
with iterative steps of description, explanation and testing. In this context, typologies are regarded
as basic conceptual models which are typically mixed with other methodological approaches, like
classifications, contingency, associative and functional levels propositions [58].

Beyond their value for theory building, typologies have also been developed for a direct
operational purpose. With regard to practical decision processes, classification of knowledge and
data is essential for the analysis, summary and communication of the complexity of ecological and
socio-economic systems [59]. Land-use and land-cover classifications and typologies for example,
have a well-established position in informing decision makers and planners on allocation of land use
to multiple functions and needs (e.g., [60]), in facilitating the representative selection of case studies,
or for reporting [59]. Typologies built upon socio-economic data have been described as suitable
concepts for e.g., identifying target groups of rural development measures by allowing better
understanding of the motivations and behavioral patterns of beneficiaries [61].

Meanwhile, there is a broad body of literature seeking to explain specific aspects of UA like
motivations, community action, innovation and impacts, mostly based on evidence from case study
analysis. However, publications that explicitly claim to contribute to theory building on UA in form of
concepts and frameworks are rare.

Table 1 provides an overview of relevant typologies for UA. Those typologies either describe the
relationship of UA to the three dimensions of sustainability (social, ecological, economic) [1,62,63] or are
based on a distinction of existing initiatives within the wide range of UA with several relevant attributes
for differentiation [6,64,65]. These typologies provide a good overview of the main reasons for UA and
the main types that can be found within the rapidly spreading field of urban agriculture initiatives.
However, the concentration on the existing initiatives does not include shifts between different types
of UA. To include these shifts, we enhance existing typologies by including the distribution level of
the produce. We therefore base the presented typology on the relevant dimensions as presented by
Van der Schans & Wiskerke, Cabannes and FAO [1,62,63] with regard to the distribution. Thereby, we
provide the typologies with a dynamic component that allows transitions within UA to be described
based on changes in the distribution level and on the main focus of interests.



Land 2016, 5, 28 4 of 19

Table 1. Typologies for Urban Agriculture (UA), Including Interests of UA and Their Relevant Features
and Attributes.

Authors Interests of UA Features Connected to Interests

Cabannes [62]
Food Security, Social Inclusion
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Education, Culture, Health 
Economic Development 
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 Market, Production, Enterprises 
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from an integrated perspective in the light of our objective setting. Finally we conclude with the 
novelty and the value our research adds for theory building and practical operationalization. 
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In other research fields like organization and management sciences, typologies have been 
described as an approach that meets the criteria of theory building [55,56]. Doty and Glick [55] argue 
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as basic conceptual models which are typically mixed with other methodological approaches, like 
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Beyond their value for theory building, typologies have also been developed for a direct 
operational purpose. With regard to practical decision processes, classification of knowledge and 
data is essential for the analysis, summary and communication of the complexity of ecological and 
socio-economic systems [59]. Land-use and land-cover classifications and typologies for example, 
have a well-established position in informing decision makers and planners on allocation of land use 
to multiple functions and needs (e.g., [60]), in facilitating the representative selection of case studies, 
or for reporting [59]. Typologies built upon socio-economic data have been described as suitable 
concepts for e.g., identifying target groups of rural development measures by allowing better 
understanding of the motivations and behavioral patterns of beneficiaries [61].  

Meanwhile, there is a broad body of literature seeking to explain specific aspects of UA like 
motivations, community action, innovation and impacts, mostly based on evidence from case study 
analysis. However, publications that explicitly claim to contribute to theory building on UA in form 
of concepts and frameworks are rare.  

Table 1 provides an overview of relevant typologies for UA. Those typologies either describe 
the relationship of UA to the three dimensions of sustainability (social, ecological, economic) 
[1,62,63] or are based on a distinction of existing initiatives within the wide range of UA with several 
relevant attributes for differentiation [6,64,65]. These typologies provide a good overview of the 
main reasons for UA and the main types that can be found within the rapidly spreading field of 
urban agriculture initiatives. However, the concentration on the existing initiatives does not include 
shifts between different types of UA. To include these shifts, we enhance existing typologies by 
including the distribution level of the produce. We therefore base the presented typology on the 
relevant dimensions as presented by Van der Schans & Wiskerke, Cabannes and FAO [1,62,63] with 
regard to the distribution. Thereby, we provide the typologies with a dynamic component that 
allows transitions within UA to be described based on changes in the distribution level and on the 
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Table 1. Typologies for Urban Agriculture (UA), Including Interests of UA and Their Relevant 
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urban agriculture initiatives. However, the concentration on the existing initiatives does not include 
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including the distribution level of the produce. We therefore base the presented typology on the 
relevant dimensions as presented by Van der Schans & Wiskerke, Cabannes and FAO [1,62,63] with 
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Table 1. Typologies for Urban Agriculture (UA), Including Interests of UA and Their Relevant 
Features and Attributes. 

Authors Interests of UA Features Connected to Interests 
Cabannes [62] Food Security, Social Inclusion 

 
Education, Culture, Health 
Economic Development 

 Subsistence, Livelihoods, Crisis 
Mitigation 

 Leisure, Recreation 
 Market, Production, Enterprises 

FAO [1] Social 
Economic 
Ecological 

 Subsistence 
 Commercial 
 Multifunctional 

De Graaf [6] Knowledge intensive 
Labour intensive 

 Connection with surroundings 
 Intensity of energy use 

Subsistence
Economic

Land 2016, 5, 28 3 of 17 

from an integrated perspective in the light of our objective setting. Finally we conclude with the 
novelty and the value our research adds for theory building and practical operationalization. 

2. Theory Building and Benefits for Decision-Making 

2.1. Theory Building on Urban Agriculture and the Role of Typologies 

In other research fields like organization and management sciences, typologies have been 
described as an approach that meets the criteria of theory building [55,56]. Doty and Glick [55] argue 
that typologies can be seen as complex theories contributing to an improved understanding of the 
subject of research, in particular when connected with empirical testing linked to model 
development and application. Meredith [57] describes theory building as a result of a research cycle 
with iterative steps of description, explanation and testing. In this context, typologies are regarded 
as basic conceptual models which are typically mixed with other methodological approaches, like 
classifications, contingency, associative and functional levels propositions [58].  

Beyond their value for theory building, typologies have also been developed for a direct 
operational purpose. With regard to practical decision processes, classification of knowledge and 
data is essential for the analysis, summary and communication of the complexity of ecological and 
socio-economic systems [59]. Land-use and land-cover classifications and typologies for example, 
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from an integrated perspective in the light of our objective setting. Finally we conclude with the 
novelty and the value our research adds for theory building and practical operationalization. 

2. Theory Building and Benefits for Decision-Making 

2.1. Theory Building on Urban Agriculture and the Role of Typologies 

In other research fields like organization and management sciences, typologies have been 
described as an approach that meets the criteria of theory building [55,56]. Doty and Glick [55] argue 
that typologies can be seen as complex theories contributing to an improved understanding of the 
subject of research, in particular when connected with empirical testing linked to model 
development and application. Meredith [57] describes theory building as a result of a research cycle 
with iterative steps of description, explanation and testing. In this context, typologies are regarded 
as basic conceptual models which are typically mixed with other methodological approaches, like 
classifications, contingency, associative and functional levels propositions [58].  

Beyond their value for theory building, typologies have also been developed for a direct 
operational purpose. With regard to practical decision processes, classification of knowledge and 
data is essential for the analysis, summary and communication of the complexity of ecological and 
socio-economic systems [59]. Land-use and land-cover classifications and typologies for example, 
have a well-established position in informing decision makers and planners on allocation of land use 
to multiple functions and needs (e.g., [60]), in facilitating the representative selection of case studies, 
or for reporting [59]. Typologies built upon socio-economic data have been described as suitable 
concepts for e.g., identifying target groups of rural development measures by allowing better 
understanding of the motivations and behavioral patterns of beneficiaries [61].  

Meanwhile, there is a broad body of literature seeking to explain specific aspects of UA like 
motivations, community action, innovation and impacts, mostly based on evidence from case study 
analysis. However, publications that explicitly claim to contribute to theory building on UA in form 
of concepts and frameworks are rare.  

Table 1 provides an overview of relevant typologies for UA. Those typologies either describe 
the relationship of UA to the three dimensions of sustainability (social, ecological, economic) 
[1,62,63] or are based on a distinction of existing initiatives within the wide range of UA with several 
relevant attributes for differentiation [6,64,65]. These typologies provide a good overview of the 
main reasons for UA and the main types that can be found within the rapidly spreading field of 
urban agriculture initiatives. However, the concentration on the existing initiatives does not include 
shifts between different types of UA. To include these shifts, we enhance existing typologies by 
including the distribution level of the produce. We therefore base the presented typology on the 
relevant dimensions as presented by Van der Schans & Wiskerke, Cabannes and FAO [1,62,63] with 
regard to the distribution. Thereby, we provide the typologies with a dynamic component that 
allows transitions within UA to be described based on changes in the distribution level and on the 
main focus of interests. 

Table 1. Typologies for Urban Agriculture (UA), Including Interests of UA and Their Relevant 
Features and Attributes. 

Authors Interests of UA Features Connected to Interests 
Cabannes [62] Food Security, Social Inclusion 

 
Education, Culture, Health 
Economic Development 

 Subsistence, Livelihoods, Crisis 
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 Leisure, Recreation 
 Market, Production, Enterprises 

FAO [1] Social 
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 Multifunctional 

De Graaf [6] Knowledge intensive 
Labour intensive 

 Connection with surroundings 
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Land 2016, 5, 28 3 of 17 

from an integrated perspective in the light of our objective setting. Finally we conclude with the 
novelty and the value our research adds for theory building and practical operationalization. 

2. Theory Building and Benefits for Decision-Making 

2.1. Theory Building on Urban Agriculture and the Role of Typologies 

In other research fields like organization and management sciences, typologies have been 
described as an approach that meets the criteria of theory building [55,56]. Doty and Glick [55] argue 
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2.2. Governance Issues that Could Benefit from a Typology

The term ’governance’ describes new forms of social, economic and political regulation,
coordination and control in complex institutional structures in which mostly, a wide variety of public
and private participants interact in different ways and forms [66,67]. As UA is a form of land use
that occurs in public spaces, there are direct implications on the spatial dimension of cities and the
perception of that dimension. Accordingly, UA is a relevant issue for governance and a topic on
the policy and planning agenda [68–72]. In the ongoing discussion on spatial policies, planning and
strategy development across sectors, UA is a subject well addressed to steering needs, as well as a
concept that contributes to solutions that help to meet current major societal challenges (food security,
climate change, ecosystem services).

UA should be within the purview of city management, as there is an expressed demand to
determine the role of UA in city structure [47]. Many UA initiatives are not regulated by market
systems and have a bottom-up character. Their influence on a city’s economy is recognized but at the
same time rather uneven and unpredictable. Hence the role of policy makers in balancing benefits
and costs of UA is significant [49]. Particularly for the USA, a diverse mix of UA strategies from
policy makers is reported, ranging from attempts to stimulate economic development, to initiatives to
increase food security and access, through to efforts to combat obesity and diabetes [73]. Also, a wide
number of U.S. cities intend to develop urban food production for purposes of recreation, self-supply
and/or profit [46]. However, the success of governance is, beside institutional factors, determined
by local UA settings (e.g., the actors involved and their motivations and values, alongside various
types of networks and local societal constraints with UA practices) as Cohen [74] identified in five U.S.
case studies.

New tools are required to identify gaps in the spatial food system, such as mapping existing
sites, locations and forms and to adapt new initiatives to sociodemographic and environmental
conditions [73]. Creating and applying a typology of UA can be a first step towards handling all the
different forms and characteristics of UA and determining their potential for agricultural production
in a city.
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Relevant dimensions for governance in this context are the distribution level of the goods
produced and the specific interests of the kinds of actors involved in these initiatives [1,64].
Our assumption is that a typology can be used to sharpen the governance perspective of UA initiatives,
particularly as UA proves to be multifunctional, multi-purpose and multi-actor constellation, which
is implicitly related to a broad diversity of development options. Here, planning and multi-level
governance has to develop consensus-oriented, multi-objective strategies. Spatial considerations,
might urge prioritization of certain forms of UA for particular locations or purposes. Here the typology
supports (self-) profiling of UA initiatives.

3. Materials and Methods

3.1. Development of a Typology

The first procedural step towards developing the typology was the description of interests and
attributes. These were identified based on a previous literature review [4]. The typology was built
as a conceptual model aiming to provide improved understanding of the interrelations between the
interests and the main distinguishing attributes (Table 2).

Table 2. Procedural Approach Applied for the Typology Development, Structured Along Research
Steps in Framework and Theory Building.

Concept Features of Urban Agriculture

Pr
oc

ed
ur

al
ap

pr
oa

ch

Description

Interests Self-supply, socio-cultural, commercial

Attributes
Distribution of produced goods, form, interests and
motivations, legal status, relevance of (econ., ecol., soc.)
interests, actors, sources of income

Explanation

Typology

Nine types (ideal types, subtypes, mixed types)

Testing Statistical analysis based on data from 52 initiatives

Discussion in stakeholder workshop

Further use Analytical framework buildingand theory building on urban agriculture

Following Cabannes, van der Schans and Wiskerke and FAO [1,62,63] we identified three main
interests. The first interest, “self-supply”, refers to UA by which actors support their own livelihoods.
These activities usually do not generate money but provide food that reduces the actor’s expenses.
We decided to use the term self-supply instead of subsistence to avoid confusion. Subsistence usually
refers to self-production to ensure a basic standard of living. In the context of this typology, self-supply
refers to an additional own production that may improve the standard of living but is not necessary to
ensure it. The second interest, “socio-cultural”, refers to UA that is undertaken to restore the communal
relationships between urban citizens, to raise awareness of environmental issues and to provide more
experience with the food production cycle. The third interest, “commercial”, refers to market-oriented
activities such as family-based micro-enterprises and larger cooperatives or producers. The products
are sold commercially, directly by the producer or through intermediaries. These interests build the
core of the typology.

In order to provide a typology that can be used to distinguish initiatives with similar interests, we
added some of the main attributes to the typology. Related to Pearson et al. [64] we included different
scales in the typology. In contrast to Pearson et al. [64] we concentrated on the distribution level,
which allows us to distinguish not only by initiatives but also between similar initiatives that use a
different level of distribution. Furthermore, we included the practitioners of UA to include difference
in the ownership.
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3.2. Empirical Test of Validity of the Typology

To verify the validity of typology we used a dataset consisting of 281 UA initiatives in Germany.
Data was retrieved from the online platform Stadtacker.net (www.stadtacker.net) where initiatives
can register their profile using a systematic approach and format. Since the main initiatives and the
association for urban agriculture in Germany are part of the cooperation that started the database,
it is popular within the urban agriculture initiatives, even if registration is voluntary. For the test of
validity, we included all initiatives that were registered with a complete profile in the subcategory
‘Fields and Gardens’. The data obtained included results from comparative rankings on the relevance
of social and economic aspects about the use and distribution of the goods produced, sources of income
and about the legal status and the form of the initiative. We only retrieved data from self-edited and
checked entries from the initiatives themselves. Since the database being developed is an ongoing
process, the population of our dataset is not representative. Through the approach we used, datasets
with missing values were excluded listwise, meaning that the number of remaining initiatives was
limited to 52 of the registered initiatives in the database. In addition, agriculture on private land by
individuals and private households is not part of the database and therefore, it is not possible to find
examples for the ideal type of self-supply. However, the variety of different initiatives allows us to
make estimates of distributions within the typology settings.

As proxy, variables for the interests of the initiatives the self-assessment statements of the
initiatives on the relevance of social and economic issues were used. Since it is not possible to
differentiate between economic interests for self-supply or market-based economic interests, we used
the statement, “Do you consume all the goods you produce yourself?” as an indicator of self-supply
and market-based economic interests. We assume that if an initiative consumes all the goods it
produces, it cannot have any commercial interest. The variables were implemented on a five-point
Likert scale, ranging from unimportant to important.

We applied a two-step cluster analysis to divide the data in different groups on a scale from
purely social interests, to purely economic interests. The cluster analysis allows to group a set of
objects to clusters that are homogenous within a cluster and heterogeneous to the other clusters [75].
These groups were subdivided again depending on whether they consumed the goods they produce
themselves. If they consumed all the goods, we assumed self-supply, if not, we assumed a commercial
interest. This approach allowed us to categorize all types of the typology except the non-sociocultural
mixed type. The results of the calculations were compared with the typology according to legal status
and the kind of initiative. The data analysis was conducted by using SPSS 21.

3.3. Stakeholder Workshop on the Operational Value of the Typology

In order to discuss and evaluate the operational value of the typology, we presented it at a
stakeholder workshop in Berlin, Germany, in October 2014. The participants (n = 14) have the
following backgrounds: urban agriculture and urban gardening advocacy organization, gardeners,
public administration (urban development, nature protection), research and research funding and
management, rooftop gardening and education for UA. Structured along two guiding questions:
“Which types of UA are of specific relevance for Berlin?” and “How can they be supported?”, a round
table discussion applying visualization methods was carried out. The question “How relevant is the
presented typology of UA for your work?” was answered by setting a mark in a 5 point Likert scale
(irrelevant—less relevant—neutral—relevant—highly relevant). The results were obtained through
descriptive analysis.

4. Results

4.1. Typology for Urban Agriculture

The proposed typology is based on three different attributes: the distribution level of produced
goods, the actors involved and the interests behind the initiatives (see Table 2). Distribution level
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and actors are strongly related to each other so they create one of the criteria divided by different
interests. The interests behind the initiatives are based on the main types of urban farming as presented
by FAO [1] but with the distribution level, we focused more on the beneficiaries of the produced
goods. An additional value of the typology can be found in the inclusion of additional intentions than
generating food, like work-leisure-time balance and social communities.

For the distribution of the produced goods, we proposed three different levels [64,76].
On the micro level no distribution or circulation from the producer to other persons except nearby
environments, such as relatives and friends, takes place. This level is represented mostly by individuals
and private households. On the meso level, the produced goods are shared between friends and peers
or sold to known consumers. The goods are circulating between a definable community and known
persons on a submarket. Formal and informal associations and start-ups are the main actors involved
on this level. On the macro level, the distribution of the produced goods does not refer to a specific
group. On this level, the consumers are not in a defined relationship to the producers and the produced
goods are part of the market. The macro level is represented by companies.

The interests and motivations behind the UA initiatives are at the center of the typology.
We propose an approach that covers the scope of social and cultural (multifunctional), self-supply and
commercial interest [1].

Social and cultural interests are motivations that result from the urban environment and have
little or no economic incentives. The multifunctional interests can be affected by health motivations,
work/leisure time balance, or social inclusion. Growing food and its consumption in a community,
meeting people in leisure time and sharing knowledge on different gardening practices can be
drivers for UA for individuals. These forms of social inclusion can be found in allotment gardens,
gardening associations and community gardens. Another motivation can be found in cultural exchange.
It appears that the production of specific agricultural products can be a driver for participation in UA
initiatives or for individual crop growing. This form of motivation can refer to specific agricultural
products that are not available in local grocery stores. This kind of production can be heirloom products
grown from old, often local varieties, or products that are necessary for traditional cooking. Cultural
gardens and school gardens often provide education about foreign growing practices.

The individual interests mainly consist of self-supply. The term self-supply in the typology
includes any form of personal requirements that are based on individual interests. It can refer to
pure self-supply but also to casual earnings when individuals or private households grow their own
food to save money. It can also include different forms of recreation and work-leisure time balance
that lead to a benefit for the individual conditions of the practitioner of UA. In this case, self-supply
implies different forms of personal benefits that occur for an individual when implementing UA.
These benefits can appear either as a financial benefit through savings and self-supply or as physical
or mental benefits through better self-awareness or recreation measures.

Commercial interests refer to the usage of produced goods for financial benefits. These are neither
social nor cultural motivations, nor interest in self-supply. The goods produced are sold to the market.
In order to achieve financial success, they need to meet the demand of the local population. UA can
fill gaps in niche markets like direct marketing in the city that is independent from carbon intensive
transport systems and fulfills the basic ideas of sustainability. It can also refer to specific goods like
honey that was produced in the city or food that is directly processed and served in a restaurant.
Due to the higher density of the urban population, niche markets can exist that require agricultural
products that would not be lucrative in rural areas.

4.1.1. Ideal Types

Based on the typology (Figure 1), we can identify nine different types of UA. These types can be
clustered in ideal types and subtypes of each main interest and mixed-types that are distinguished by
the lack of one specific interest.
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Ideal type Subtype Mixed type Commercial

Distribution level Interests Actors

Micro Individuals, 
Private Households

Meso Associations, Start-ups

Macro Companies

Social-cultural

Self-supply

Figure 1. Triangle graph of ideal, subtypes and mixed types of UA, according to the distribution level
of the produce, the involved actors and the predominant interests.

Ideal Type: Self-Supply
Self-supply is the driver for this type of UA. Individuals and private households implement

it on private land or space. The produce is consumed on a micro level, meaning that the goods
remain in the household or are used by the individual producer. The goods are used for self-supply
and the agricultural activities are a kind of recreation. No other individual, group or community is
affected during the process of cultivating the vegetables and herbs. In many cases, the producer holds
all the property rights to the land and space that is used for the urban agriculture initiative (UAI).
There is no interest in using the produced goods commercially or for social or cultural exchange.
Typical forms of this kind of UA are the growing of vegetables, fruits and herbs on a private balcony
or in a private garden.

Ideal Type: Sociocultural
The actors in sociocultural UA initiatives are driven by the need for social inclusion, cultural

exchange or educational factors. The consumption of vegetables and herbs is only a marginal part of
motivation for involvement in this kind of UA. The main interests are the need for affiliation and close
and friendly communication with other members of the initiative or learning to experience nature and
self-awareness at school. Food is produced to be shared with the other members of the community.
Gardening is more like a foundation for shared activities that are performed on communal land or is
practiced to gain knowledge about cultivating food. There is lively exchange of ideas and seeds among
members and mutual support. Typically, formal or informal associations and educational institutions
implement this kind of UA. Community and cultural gardens focused on community building and
social exchange, as well as school gardens and gardens at adult education centers belong to this type
of UA.

Ideal Type: Commercial
Market-based and for-profit interests define the commercial ideal type. Motivation does not come

from the need for social or cultural exchange and there is no intention to use the goods produced
for self-supply. The goods are cultivated on private land and sold to a professional market made up
of anonymous consumers. The drivers for the producers are strictly financial interests, either as the
owner of the UA initiative or as an employee. A typical form of these initiatives is private companies
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that produce goods for a market. These markets can be niche conventional supermarkets or markets
like specific restaurants selling local urban-grown food.

4.1.2. Subtypes

In addition to these ideal types, we want to introduce subtypes that are highly related to the ideal
types, but imply some additional characteristics that are not part of the ideal types (see Figure 1).

Subtype: Self-Supply
This type is defined by non-commercial motivations and a lack of social or cultural interests.

The incentives for the UAIs can be found in self-supply, in a sense of the importance of homegrown
food and work-leisure time balance. In contrast to the self-supply ideal type, actors who implement this
type of UA do not grow their produce on their own private land. They are part of a formal or informal
association that provides the actors with land or space. The interaction between the participants of this
form of UA is based on a formal structure. There are no common vegetable beds or collective activities.
Producers keep their goods for private consumption or trade their goods for fruits, vegetables or
seeds with other gardeners in the UAI. Typical forms of this kind of UAI are allotment gardens where
collective activities of members are less relevant compared to active, community-action-centered forms.

Subtype: Sociocultural
This type of UA is defined by a lack of interest in economic factors, be they financial or for the

purposes of self-supply in terms of savings. For the participants, the social and cultural exchanges are
what drives them to join these initiatives. In contrast to the sociocultural ideal type, the production of
goods has a higher value for the operators. While the social and cultural exchange is of significant
importance, the chance to grow one’s own food is an additional and important purpose of the
activity. Work/leisure time balance and the feeling of self-empowerment are also central motivations.
These UAIs may intend to promote social inclusion and cultural exchange but these are not the only
reasons for joining them. The produced goods are cultivated for collective consumption, but can
also be consumed on an individual basis. Community gardens with loose social activities are part of
this subtype.

Subtype: Commercial
The commercial subtype is based on pure financial interests, in line with the commercial ideal

type. The goods are produced for the market. In contrast to the commercial ideal type, distribution of
the agricultural products does not only take place at the macro level. Direct marketing in a shop or
at a weekly market is a necessary way to sell the products. These forms of distribution lead to closer
contact with a definable group of consumers, building the foundation for financial earnings from UA.
Initiatives such as start-ups or organic producers that are part of community-supported agriculture
(CSA) or self-harvesting gardens are typical forms of this subtype.

4.1.3. Mixed Types

Besides the ideal types and the associated subtypes we can find three additional types that are
defined by a combination of two major interests and by the lack of a third interest. These types are
named according to the lacking interest.

Non-Commercial Mixed Type
The non-commercial mixed type combines the needs for social and cultural exchange with the

interest of growing food for own consumption and work-leisure time balance. In this type, both
interests come together. The driver for joining such an initiative might be an interest in new methods
of growing or a demand for uncommon vegetables or herbs for a specific cultural cuisine. In this kind
of initiative, the produce is used for self-supply but also swapped among the operators. Forms of this
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UA type include gardens where members keep most of their produce for their own consumption but
also define themselves by community activities. The absence of commercial interests is the key feature.

Non-Self-Supply Mixed Type
The non-self-supply mixed type combines commercial and sociocultural aspects. In this type, the

producers may have commercial interests but they also have social or cultural ones. The actors here
are social entrepreneurs, companies with a high level of social responsibility and start-ups trying to
establish an ongoing enterprise from a community-based UA. The food produced is sold on markets at
the meso and macro levels and is cultivated on public or private land or space. The enterprises are
community-based and organize social events to keep in touch with the consumers. Backyard parties,
seminars about sustainable gardening and other forms of social and cultural events are organized
to keep in touch with some consumers and to achieve social and cultural goals. City farms and
self-harvesting gardens with a broad educational program belong to this mixed type.

Non-Sociocultural Mixed Type
The UAIs in this mixed type have no sociocultural interests. They are defined by economic

motivations. The producer offers special kinds of products to a well-defined circle of consumers.
Forms that can be found in this mixed type include beekeepers selling honey that they had formerly
used for self-supply purposes. Another example might be farmers who start to rent out land and
offer a service to help gardeners to cultivate this land. Entrepreneurs attempting to establish new
innovative forms of UA that sell goods to peers and known persons belong to this type of UA.
Direct marketing and a larger circle of peers have increased the number of consumers and buyers.
New forms of enterprises, such as self-harvesting gardens without an educational program, belong to
this type of UAI.

4.1.4. Dynamics within Urban Agriculture

Besides the different types of urban agriculture defined by the three main interests, the scale level
of distribution and the actors mentioned above, the typology also includes dynamics between these
types. In Figure 2, these dynamics are represented by the arrows between the ideal types. Within the
typology, we can distinguish three spheres: (1) The non-commercial sphere; (2) the non-self-supply
sphere; (3) the commercial sphere, which is based on neither social nor cultural interests. The transitions
within these spheres are just small shifts between the different types of urban agriculture. We assume
that changes usually occur between direct neighbors in the typology. As an example for the transition
within the non-commercial sphere, individuals who start agriculture on their balcony might join an
allotment garden to expand their activities and benefit from a higher value of recreation. On the other
hand, as an example for the transition within the commercial sphere, individuals such as apiculturists
who produce honey for themselves and their friends could start selling honey to local markets or on
farmers markets to obtain casual earnings and move within the distribution level from meso to macro
and from the self-supply subtype to the commercial subtype.

4.2. Empirical Test of Validity

Pilot Study
For the test of validity we used a sample of 52 initiatives on stadtacker.net. We conducted a

two-step cluster analysis based on variables for the social and economic relevance of the initiative.
The analysis indicates a four-cluster solution for our approach. The silhouette measure of cohesion
and separation is 0.8 and indicates very satisfying results [75]. The results show four clusters that
differentiate the importance of social and economic issues, according to the self-assessment feedback
in the stadtacker.net profile (Table 3). Cluster one is purely focused on social issues and represents
the ideal sociocultural type. In the dataset, this cluster represents 8.2% of the population. In cluster
two, social relevance is predominant and economic issues are less relevant. According to the typology,
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this cluster would represent the sociocultural subtype. Cluster three shows a slight predominance
of social issues but also indicates commercial interests. Considering that the statements of cluster
two represent the overall mean of the total number of answers, this cluster can be defined as a mixed
type between social and commercial interests. Cluster four represents commercial subtypes with an
overrepresentation of economic issues but also with some social interests.

Table 3. Results of Two-Step Cluster Analysis Using Variables for Social and Economic Relevance.

Cluster 1 2 3 4

Label Ideal type
Sociocultural

Subtype
Sociocultural

Mixed type
Non-self-supply

Subtype
commercial

Size 8.2% 18.4% 32.7% 40.8%
Inputs: Social 1.00 0.78 0.62 0.41

Economic 0.00 0.22 0.38 0.59

In the next step, these clusters were combined with the variable for self-consumption of produced
goods. If members of the initiatives stated that they consumed all goods by themselves, we assumed
that there is no market interest, so that economic interests lead to interests in self-supply. Following this
assumption, these initiatives were transferred to the non-economic sphere, while the other initiatives
constitute the non-self-supply sphere. Using this approach resulted in 52 initiatives divided into six
types of the typology. The social-cultural ideal type is represented by four initiatives, the social-cultural
subtype by nine, the commercial subtype by 20 and the subsistence subtype by two initiatives. The
mixed types are represented by five initiatives in the non-commercial mixed type and by 12 initiatives
in the non-self-supply mixed type. The self-supply ideal type is not part of the database. The data did
not contain an initiative belonging to the commercial ideal type. Thus our approach did not allow us
to identify any representative for the non-sociocultural mixed type; we can only assume that some
initiatives of the commercial subtype could also belong to this mixed type (Figure 2).

Ideal type Subtype Mixed type Commercial

Distribution level Interests Actors

Micro Individuals, 
Private Households

Meso Associations, Start-ups

Macro Companies

Social-cultural

Self-supply

4 9
55 2

n.a.

12 20
0

0

Figure 2. Calculated frequency distribution of urban agriculture types in the sample of German UA
initiatives retrieved from Stadtacker.net (n = 52).

The validity of these results was checked against the variable for sources of income. No initiative
in the non-commercial sphere sells produced goods and no initiative in the non-self-supply sphere
stated self-supply as a source of income.
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To test the validity of the typology in this real-world approach, we mapped the legal status and the
self-designation of the initiatives with the calculated types and compared them to the typology. Table 4
shows the frequency distribution. Social ideal and subtype consist of registered associations and other
non-registered initiatives. The majority of the initiatives in both cases are community gardens. The
commercial subtype consists of registered associations and one limited company that mainly manages
self-harvesting sites.

Table 4. Mapping of Legal Status and Self-Designation to Calculated Types with IT = Ideal Type,
ST = Subtype and MT = Mixed Type.

Type Legal Status Form of Initiative

IT Social (4)
Associations (3), Community Gardens (2),

Others (1) Self-Harvesting (1),
School garden (1)

ST Subsistence (2)
Associations (1), Intercultural Garden (1),

Registered associations (1) Self-harvesting (1)

ST Social (8)
Associations (7), Community gardens (8)

Others (1)

ST Commercial (20)
Registered associations (19), Self-harvesting (19),

Limited (1) Container Farm Developer (1)

MT Non-commercial (5)
Associations (2), Self-harvesting (3),

Registered associations (3) Community gardens (2)

MT Non-Subsistence (12)

Associations (3), Self-harvesting (4),
Registered associations (2), Community gardens (6),

Limited (1), City farms (2)
Others (6)

4.3. Operational Value for Stakeholders

The key statements by the participants of the stakeholder workshop in Berlin regarding the
questions: “Which types of UA are of specific relevance for Berlin from your point of view?” and
“How can they be supported?” are summarized in Figure 3.

All types were assessed as relevant by the stakeholders. The existence of different types and of
transitions between them was confirmed by observation and experience, e.g., that socially motivated
people move from cooperation in community gardens to allotment gardens and hence contribute to
changing the primary self-supply orientation of this gardening type.

It was discussed that the relevance of a certain type is not synonymous with the level of demand
for it. Therefore, the existence of waitlists is not considered an appropriate indicator. Demand is neither
specifically related to social milieus or to the abundance of available spaces, though preferences for
inner-city locations exist. Co-creation of urban green and urban life is agreed to be a central motivation
of many practitioners. The diversity of urban society is reflected in the diversity of the UA types.
The typology should not be used to set socio-cultural benefits off against commercial ones in the sense
of competiveness. Accordingly it should not be applied for funding preferences, but rather should
consider whether institutional ties and individual concepts are convincing: “Basically the fit to the plot
of land is the nucleus.”

The questions: “How relevant is the presented typology of UA for your work?” resulted in
comparably homogeneous medium-ranked assessments, which indicate a limited direct operational
relevance. In contrast to participants from academia who clearly supported the relevance, for both
groups of actors from practice (administration and stakeholders), the relevance of the typology was
evaluated as relevant (60%) or less relevant (40%).
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5. Discussion

Aiming at sustainability, implementing new forms of governance and the commitment to apply
organic farming principles belong to the fundamental communality of new developments within
urban agriculture [3]. Though explicitly recognizing its complexity, up to now this phenomenon of
increasing public and scientific perception is either discussed against the background of its forms or its
functions. With the development of a typology for UA we pursued a twofold strategy: to improve
the understanding of UA and to provide an approach with relevance for operational decision making
for stakeholders, planners and policymakers. Therefore, with an approach that takes the multiple
features as a given concept, elaborates on the relevant dimensions and contributes in a structured
way towards a typology, we believe we have made a novel contribution to theory building on UA.
The basic requirements for theory building according to Dubin [77] have been addressed as follows:
The typology allows prediction or increased understanding by integrating the views of multiple scales
and actors, as well as interests and motivations. With this, the typology also includes attributes or
variables and their interactions. The typology avoids inclusion of ‘composite’ variables by breaking
down the attributes of interests and motivations into the clearly defined variables of self-supply,
socio-cultural and commercial as also found by other authors [1,62,63]. An important aspect of the
typology is the dynamic component, which allows allocation of specific types representing stages of
shifts between types, which are typical for the multi-objective orientation of the phenomenon [8,11,13].
Finally, the typology includes boundary criteria which are stated in the definition of UA in the
introduction, following Berges et al. [3] and Opitz et al. [4]. In these boundaries the proposed
typology makes a relevant distinction from other existing typologies of UA. In line with Opitz et al. [4],
we regard professional farming, also when located in or associated with urban areas, as being beyond
the boundaries of the definition of UA underlying this typology. We assume an urban context as
conditional. So, we define the operational scope of our contribution in a more limited way than the
broader FAO definition [1]. These boundaries theoretically separate established forms of agriculture
with defined operational and steering scopes and instruments from the new and highly informal
phenomenon of UA.
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In typology development, conceptual model building and empirical testing are two steps. In their
interrelated and if possible, iterative nature both steps are essential to prove the validity of a typology
and give evidence for adaptations. The empirical grounding of the typology was carried out based on
a database of German UA initiatives, obtained from an online platform, which had been established
within a concerted activity between a research project and several advocacy organizations for UA
since 2010 [3]. As system boundaries are identical with the above-mentioned ones and in addition,
an underrepresentation of private and traditional allotment gardens is recorded, this limitation has to
be regarded critically when discussing the reliability of the empirical pilot study results as a test of
validity. Nevertheless, most of the common initiatives that were described by other authors could be
found in the database and be assigned to a matching type [9,26,34,65]. The advantage of this approach
can be seen in the fact that every initiative is part of the result. Through this, we can estimate if the
classification of each initiative fits to the type we defined during the developing process of the typology.
On the other hand, the sample size is limited and includes only initiatives in Germany. The figures
shown in Figure 2, based on a sample size of 52 initiatives only, definitely should not be understood as
a statement of frequency distribution of the different types and subtypes within UA in general or in
German UA initiatives specifically. Yet, the result is presented to provide evidence for the applicability
of the typology to the real world.

The latter was discussed with stakeholders from UA practice, associations, public administration
and research in Berlin. To qualify this, here the non-representativeness and limited number of
participants (n = 14) should also be noted. Since all stakeholder came from Berlin, we cannot make
statements about the perception in other urban areas. Discussions with stakeholders strengthen
the assumption that the typology is useful in identifying different groups of UA initiatives and in
clarifying the field of UA with its huge diversity. A lesson learnt from the stakeholder workshop
is that the typology can be more than an instrument that facilitates grouping or understanding.
It can be seen as tool for guiding discussions towards clarifying roles. Limited is its feasibility as
a direct support for daily work processes of those who take decisions related to different forms of
UA and their requirements; the developers of the typology had initially assumed that this would be
an application. In the workshop the stakeholders highlight the high commitment towards ensuring
diversity as a major strategy and reject the usability of the typology for influencing spatial or group
targeted priority setting in planning, decision and policy making. We nevertheless recommend that the
typology should be tested in a practical context for discussion and profiling purposes. One reservation
towards applying the typology as a planning tool was seen in the risk of it leading to a standardization
of requirements (e.g., priority for access to gardening spaces) and development pathways that are
on a second level agenda, e.g., towards commercialization. The system boundaries (as described
above) had been introduced and accepted by the stakeholders. However, one criticism is that the
categorization lacks definition and accuracy, particularly with regards to its grounding in economic
theory, which might not take the sharing economy into account, which is at least part of the theoretical
pillars of the bottom-up and transition movements that UA advocates perceive themselves to be part
of. System boundaries also fail to refer to urban-rural interactions, such as the positive impacts of UA
on rural viability.

Furthermore, stability over time is a key prerequisite for a typology. Institutional arrangements
or governance instruments like land-use regulations may guarantee a certain permanence of urban
agricultural land use or its orientation. However, the suggested typology seems according to its
intentions to be capable of reflecting the evidence for multidimensionality and for transitions in
individual motivation pattern and characteristics of UA properties. Though established from a
developed countries perspective, it would be worthwhile examining whether this typology holds valid
and provides operational value for developing countries in practice as well as in theory. Shifts between
types and subtypes in developing countries can be expected to be observed or demanded from distinct
development strategic perspectives to those in the global North.
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6. Conclusions

Based on a review of the growing field of publications on UA, which exhibits a large complexity
of new emerging forms, actors, motivations and interests, we identified the lack of a typology of
UA, which is specifically related to the system borders of this phenomenon. This paper presents the
typology development following a structured approach, aimed at contributing to better understanding
of and theory building on UA, as well as to its application contexts of decision support. The typology
divides the field of UA into different types of initiatives based on usage of produced goods and on
the actors and their interests. By forming aggregated types of initiatives, a better understanding of
the diversity that occurs within urban agriculture is possible. The typology also provides information
about the different scales in which actors in the different types are involved: the micro, meso and
macro levels. As the concept of UA is increasingly discussed in the context of food security or urban
resilience, the integration of this information level makes sense.

A novelty and added value of the typology lies in the fact that the dimensions of multifunctionality
which are typical for existing forms can be located within the typology. The validation results in terms
of abundance and distribution of the different legal statuses and forms of initiatives amongst the
different types can be seen as an indication for the typology’s usability. Also the indicators we used
yielded a result that is in line with our prior estimates.

In a workshop with stakeholders and officials from administration that tested the operational
value of the typology, it mainly proved its value as a tool for leading informed discussion. This was
particularly evident from observations and interpretations of sub-types and mixed types, indicating
that forms in which multiple interests coexist prevail. Contrary to our assumption that the typology
would be applicable in the context of policy intervention that seeks high effectiveness through
clear profiles of UA types related to policy objectives, we learned that there is a large consensus
in appreciating diversity and allowing for broad acknowledgement. Therefore, we mainly see the
typology as a contribution to theory on UA. The first results indicate its validity for consideration in
analytical frameworks and encourage its application in a larger empirical context.
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