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Editorial
Exploring Urban Agriculture in Global North and South

MariaC. Velte, Antonia Segieth, Alb€rtNyiti, NeemaA. Munuo,B. Makau Kitata, Juliana
EggersNestory E. Yamung&abine &ss'

Urban agriculture (UA) is at the core of the sustainable development agdhdadseset al.

2020). In the Global South, food security is a prime goal with shortened transportation routes and
reduction of posharvest losseS{EAHAN/ BARRETT2017). In the Global North, the focus shifts

more towards responsible consumption, strengthening linkebeity and nature, promoting

social cohesion, and fostering health (se®@B&LE/ ZVIRBULE 2020;PINHEIRO/ GOVIND
2020;ToRNAGHI 2014). In the face of climate change, UA can even be part of an adaptation
strategy. Current global research on UAaysphe focus on urban food production, urban green
space, and the general management of these practices to reach economic, environmental, and socie
aspects that support healthy cittesi(et al.2022). Most of this literature is based on case studies
where the definitions of UA vary depending on the local context and study purpose, which leads
to limited possibilities for quantitative comparisons between ddaess/ ZVIRBULE 2020).
Furthermore, the geographical distribution of research on UA slotees gocus on Global

North, where five countries (United States, United Kingdom, Germany, Canada and Australia)
contribute 58% of total publications of the final data set, whereas the share of research on the
Global South is low and further researckéslad to understand the lack of representation of the
Global South in peeeviewed researcRANHEIRO/ GOVIND 2020, 166). With this publication,

we want to present studies from both the Global North and South, looking at common and
different trends, impts; challenges, strategies, and future approaches. Moreover, it was our
concern to overcome the prevailing modernist perception of UA in studies carried out in the
Global South as a backward-kelp survival strategy of the poor and marginalised tdattaee

be overcome in the course of modernisg®ray et al.2020:869by focusing on innovative,
sometimes even subversive practices, the multifunctionality of UA, as well as political questions of
land use planning. Future reseahduld focus on theesilience, sustainability, and versatility of

UA in orderto ensure the sustainable development of the global food syzteeisa].2022).

This publication contains a series of articles resulting from two international study and teaching
projects that took place in the years 2021 and 2022 at Hubhiiekisitat zu Berlin. The projects

1 As the following reports are independently written by students taking part in the seminar and
staff members from the partner universities, the content, literature used, and conclusions drawn
are often based on their conispécific expertise, but not nesagily represent the opinion of the
editors.



have been joint collaborations within the East Africam&e Transdisciplinary University
Network on ruraurban transformations (EAGER Trast). Together with University of Dar

es Salaam, Ardhi University (Dar es Salaam), University of Nairobi, Karatina University (Kenya),
and Chuka University (Kenya), andrtdoldtUniversitat zu Berlin, staff, student, and scientific
exchange was carried out, mainly financed by European Union funds (Erasmus+). The network is
working transand interdisciplinarily and involves among others the departments of Geography,
African Studies, Human Settlement and Environmental Studies, as well as Agricultural Economics.
As a future objective, practical actors should also be increasingly involved in the cooperation. For
the two projects on UA in Global North and South, students ewetly supervised from staff
members from the partnering Universities to enable joint international, interdisciplinary, and
intercultural (field) research and scientific exchange among students and staff at- Humboldt
Universitat zderlin.

The results adkwed within the framework of these projects address some of the research gaps
identified above with a geographical focus on Berlin, Dar es Salaam and Nairobi, using a wide set
of methodologies. In the first part of the volume, the articles focusdistribetion of UA in

Berlinand its social effectsZENS & STEINMEIER (2022)dentify possible clusters and variables

that are directly related to the distribution of urban gardening projects in Berlin usasp®&IS

cluster analysis and correlation an@ésegn analysis. The results of the cluster analysis show that
the urban gardening projects distribution throughout Berlin is not purely random. The identified
variables for this distribution are the number of gardening projects and inhabitants qgr planni
area, the social status index, the dynamics index, the urban density, the average standard land value
the green provision index and the number of youth leisure facilities per planning area. While the
research results do not allow for the establistoheatsal relationships, the correlations provide
valuable insights for planning and indicate the need for further research. Linked to the previous
researchSTEINMEIER et al.(2022)also conduct a case study in Bé&teokolin based on guided
interviewswith experts to analyze the impacts of urban gardening projects on the local
environment and wdilking of city dwellers. Additionally, they focus on the recognition of urban
gardening in urban planning. They uncover many benefits of urban gardensnipswchadion

of a new form of community in the neighbourhood, the positive effect on social cohesion as well
as many health benefits. Moreover, the mental and physicaingedire being strengthened and

the urban gardens also have a positive efféoe docal microclimate.

The second part of the volume directs the focusioatole of informality and subversiveness

in UA practices using the examples from Kenya and Tanzania. For the case of Dar es Salaam,
MKWAWE & YAMUNGU (2021)d r aw o n itdead oe the proguEton of space to examine

how land is accessed in a context of informBEieyauthor's findings show that the land allocated

for UA is far too little. Through a mixed methods approach they discover that less than a quarter
of the cityds area required for UA is avai l
practices fotheir livelihoods must either apply modern farming techniques tscatealand

parcels or obtain land in the rural areas near the city.

KiTuku & KITATA (2021)explore urban farmers™ resilience and subversion strategies within
different cases gluerdl farminig Nairobi. In this form of UA, farming is practiced informally and

in active resistance to state and private actors and changing the environment by planting crops
(HUNG 2017). In their study, the authors state that on paper the county govéoesengeneral

encourage UA through the 2015 promotion act. However, qualitative interviews show that in
8



reality, farmers growing and selling their products along motorways in Nairobi, struggle with
displacement, threats, intentional destruction, blhekadacorruption. They argue tigaterilla

farming essential for livelihoods as wedirdmancing green cover for open spaces and needs to

be acknowledged much more by research as well as political urban planning and executive
administration.

In the thrd part of the volume, the articles deal witlclfadlenges and coping strategies in

UA beyond informality. As case studies were conducted in both the Global North and the Global
South, we can look at the similarities as well as the differences in these differehtssettings.

& VON BRUNN (2021)explore the origins of the political challenges of the cotgrgandening
collectivePrinzessinnengert@earlin with an ActeNetwork Analysis. They discover that the most
influential actors involved in the political challenge of lacking available spaces for urban community
gardens in Berlin are the Berlin Seb&t€ and the District Agency of Neukdlln. Hence, they
conclude that the most influential stakeholders are indispensable allies but simultaneously the ones
who are most difficult touadtNaatuesclRonft amctt
(UNA) ard other authorities, as well as the opportunity of using increasing fallow land found at
cemeteries for community gardening are also discussed. Evidently, the cultural context matters
significantly in the context of such proposals and the reuse of esnmeterg., Kenia and
Tanzania would be difficult to implement in the opinion of local experts. Nevertheless, consistent
with the research &fEINMEIER et al (2022 andMKWAWE & YAMUNGU (2021)MARKEN & VON

BRUNN (2021)also confirm that the lack of dsble space is the most persistent challenge for
urban community gardens. This again |I8sElSMEIER et al.(2022 to the conclusion that

stronger networking between initiatives is needed to exert more influence at the city level, and not
only at the local level.

REETzL & (2022)qualitative study sheds light on how Berlin gardeners develop UA strategies to
cope with clirate change. Throughdiepth interviews with gardeners, she could establish that all

are aware of climate change with the main effects mentioned being heat, drought, extreme rainfall
and changing agrophenological seasons. Most gardeners furthermote iregation and

improved access to (rgimater to adapt to climate change and mitigate the impacts.

MuNuo (202) examines the challenges facing small vegetable farmers through a case study in two
sub wards of Goba Ward in Dar es Salaam City. Baseu@d anethods design, she ascertains

that most vegetable farmers struggle due to lacking access to land, markets, agricultural inputs,
farming knowledge and skills, as well as financial capital. These shortcomings hinder the expansion
and sustainabilityf arban farming practices and have a negative impact on the security of tenure
and use of water for irrigation. Furthermore, the author concludes that farmer organisation has a
lower priority among vegetable farmégnuo (202) advocates that the govesmnneeds to

act by providing land and markets for vegetable production to support farmers who face challenges
and draw more attention to the importance of safe and quality vegetables for the city.

In the concluding fourth part of the volurties needs offuture planning approaches for UA

in Global North and Southare discusseMwWENDENUSU et al.(2022)want to contribute to
sustainable planning in Dar es Salaam with the help of six selected criteria crucial for sustainable
agricultural practices. In a GIS analysis, these physical (slope, aspect, soil type), urban (population
density, road network) andcgl (unemployment rate) factors act as layers of evidence in
generating a geospatial model that indicates potentially suited areas for urban leafy vegetable

9



production in the city. The analysis reveals that highly suitable areas offer steepeesisyes that
constant sunlight, good access to road connectivity to ensure supply of materials, a high
unemployment rate and high population density. The suitability map shows that high suitable zones
cover 27% of Dar es Salaam city which is a sizable fregtisidlering that a similar amount

(28%) of surface area has a low suitability rate. Those zones with a high suitability are mostly
located in the north and nontvest of the city, but there are also a few in the east and centre of

Dar es Salaam. Howevenderately suitable zones predominate with 45%. They conclude finally
that despite the increase in population, these particularly suitable areas should also be given priority
in the implementation of urban agriculture in order to ensure food sustaarabilitinimise
unemployment.

With a multiple case study appro&knkE et al. 2022)work out the influence of urban planning

tools, regulations, and practices on typologies of UA sites in Berlin, Shanghai, and Dar es Salaam.
They put up for debate whietsiruments, regulations and practices need to be newly established,
adapted, abolished or strengthened in order to improve planning of UA. Among other outcomes
this study shows that in Dar es Salaam informal land use practices predominate in cos#rast to th

in Berlin and Shanghai, where mostly formal urban planning tools are being applied. As an
innovative approach, it is brought into the discourse that the informal land use for UA in Dar es
Salaam could serve as inspiration for highly regulated ptamiends in Germany or the PR

China.

NYITI & GENES(2023)ook at urban planning versus UA in Dar es Salaam by investigating how
UA has been included in the cityds master pl
gualitative methods, they amer the presence of a significant disjuncture between urban policy

and practice. Furthermore, UA has had limited meaningful inclusion in the master plans. The
currentplan (203803 6) provi des UA a zoning with the |
land use, possibly leading to an increase of informal farming practices along roads, rivers, railroads
and under power lines, creating similar challenges and problems as the ones mentioned by
MKWAWE & YAMUNGO (2021)MUNuU0 (2021 andKITUKU & KITATA (2021) Similar tdVIARKEN

& VON BRUNN (2021)andSTeINMEIER et al.(2022)n the case of BerliNYITI & GENES(2023)

call for future master plans of Dar es Salaam that ietiecke/e programmés promote UA.

The results elaborated and discussed in this volume in the context of interdisciplinary research
based learning can be understood as a departure point of an EasGAfnwan academic
exchange that will further advance the understanding of the devetpdrern cities of the

Global North and South as well as the cooperation between the partnering universities. We would
like to thank all the authors for their collaboration in the past two years and their contributions in
this joint volume. We are graletfo all other actors who made and still make this instructive
cooperation possible.
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Urban Gardening in Berlin: GlSbasedanalysisof the spatial distribution of
gardening projects in Berlin andpotential determinants

Leon Zensk Till Steinmeier

1. Introduction

Urban gardening has been a component of urban areas sixistémee of citie€CALVET-

MIR/M ARCH 2019, p. 97). While it was an essential part of a city's food supply in earlier cities,
urban gardening projects have changed through modernization, with new purposes and activities
representing a reinvention of the concept that follows the overareiiofayeating sustainable

cities BVENSEN et al.2022, p. 513). Today, urban gardening not only refers to food growing, but
also to various other aspects, such as strengthening thenatumamelationshif\RTMANN et

al.2021, p. 968). Urban gardeniag positive effects on the physical and psychologidatwvegll

of city dwellers, as well as on the social cohesion and communication of a neighbourhood. It
provides the supply of healthy food and it creates the opportunity for learning in nature (ibid.).

the same way, urban gardening projects represent an attempt to reclaim cities as spaces for active
democratic engagemeMEeRKEL 2015, p. 124). In cities of the Global South, where urban
gardening often plays a crucial role in the food supply oftbgié®undary between urban and

rural is not always very clear. This is different in cities of the Global North, where the division
between the urban and the rural is more pronounced. Although food production in the Global
North takes place in cities teraall extent at best, there has nevertheless been a sharp increase in
urban gardening projects in cities in recent ¥&areE[-MIR/M ARCH 2019, p. 98).

This is accompanied by various changes, so that in therfongban gardening could even be a

driver of sociepolitical change in a cCiEMAILLY/D ARLY 2017, p. 334). Simultaneously, it could

also be that where there is already a high level of social engagement, more urban gardening projects
will successfully establish themselves. Therefore, audgsef sirban gardening is essential to
understand its importance for urban development and planning. There is a growing body of
research examining how urban gardening projects affect factors such as a city's climate, health, or
communities. However, thasea lack of research examining what spatial patterns these projects
follow in their development. The aim of this study is to understand whether there is spatial
correlation, what patterns emerge, and whether there are factors that influence the @mergence
such gardening projects. It thus serves as a first step towards a research design that investigates
causal relationships.

2. State of research

LossAu& WINTER (2011) note that urban gardening projects bring both environmental and social
benefits. Often, such projects are located in densely populated areas and provide access to greer
spaces. In addition to providing general access to green spaces, theypasstiveagiects on

the local microclimate: this is showm ipyet al.(2018), who demonstrate in their study that such
gardens reduce local temperatures and provide shade, clearly counteracting the urban heat islanc

1¢
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effect LIN et al.2018, p. 574). Ftse effects of green spaces on urban climate are also described
by Suscaet al.(2011)L1 et al.(2014) ANGUELOVSKI (2015) an&cHRAM-BIJKERK et al.(2018).

scaet al.(2011) state that green spaces can have a crucial impact on urban climate and redu
the urban heat island effeégigcaet al2011, p. 2125ANGUELOVSKI (2015) describes how urban
gardens increase the environmental quality in a neighbourhood by mitigating stormwater runoff,
increasing air and water quality, reducing the local heat island effect, and minimizing soil erosion
(ANGUELOVSKI 2015, p. 2258CcHRAM-BIIKERK et al.(2018) recognise further positive socio
ecological effects on the health of city dwellers. The urban gardens provide space for exercise, have
a stresseducing effect and promote community coheStHRAM-BIJKERK et al.2018, p. 869).

They also offer the opportunity for residents to consume-gawe and locally produced food

(ibid., p. 869).

According toSTEINMEIER, ZENS AND BESELER (2022), urban gardening projects are primarily
social spaces that can have a positive impact on trepohergl dynamics in their respective
neighbourhoodsS(EINMEIER et al.2022, p. 31). This matches the findingBeoRovic et al.

(2019), who assume that social motivations often play a central role in engaging in urban gardening
and that community gardetimus function as a space for networking within a community
(PETROVIC et al.2019, p. 46). The connection between community gardens and positive
neighbourhood development is also describegbsRr-SovLu & WAITz (2020), who particularly
emphasise neighbourly help and learning from eachMtv&Rr{SOYLU/W AITZ 2020, p. 56).
ANGUELOVSKI (2015) also assumes that urban gardening projects strengthen social relationships
in a neighbourhoodANGUELOVSKI 2015, p. 225)n addition, many urban gardens also have a
focus on environmental education, offering young and old the chance to learn the basics of
gardening and how to properly interact with naBiesn(EIER et al.2022, p. 18FEINBERG et

al.(2020) also state theducation is an important factor in urban gardening préjeciBERG

et al.2020, p. 25). In addition to the ecological and social impacts, urban gardening also has
economic effectsSTAPPERT et al.2018, p. 69). Urban gardening projects have theigbtent
increase the attractiveness of a city and thus contribute to an increase in economic value (ibid., p.
70).

It is unclear, however, whether garden projects directly influence and promote rent prices and
standard land values and the imminent geatigin of an urban area, or even an entire city.
Moreover, it is uncertain whether they emerge primarily where these variables are still low, or
possibly resist these dynamiésRCcHE 2015, p. 9KIM & WU (2021) recognize in their study that
passive, natural, and medium green spaces reinforce gentrification in New Yark/\Wity (

2021, p. 373ANGUELOVSKI (2015) suggests that community gardens in cities such as Delhi, New
York and Boston are alreadyr@asingly being managed by recently arrived -imgbere
residents, while the proportions of dmeome gardeners and people of colour are decreasing
(ANGUELOVSKI 2015, p. 225MAANTAY & MAROKO (2018) also identify links between urban
gardening projectnd rising incomes in the neighbourhoods surrounding these gardens in New
York City MAANTAY/ MAROKO 2018, p. 13). On the other hand, they cannot prove that urban
gardens are actually triggers for rising incomes in the neighbourhoods or whether there are ot
reasons (ibid.). However, contrary to other st@iesSARIDES et al (2020) state that lewvcome
households are the main participants in urban gardening projects in Phoenix and Detroit
(CHENARIDES et al. 2020, p. 154).

That being said, some citiesrmaking use of urban gardening as a measure of urban development.
For example, in San Francisco, a city that is growing and experiencing rising land values, informal
gardening projects are tolerated and even encouraged in order to attract thessadeiseritled

by Richard Florida, thus using urban gardening as a driver of urban develbyroert2015,

p. 2). However, it can happen that, due to the competition for space in a city, areas that are
becoming more densely built up also end up loselggpaces and the proportion of green space

per capitallaAPPERTet al 2018, p. 69). Especially in Australian and Asian cities, but also (to a lesser
extent) in European and North American cities, trends can be observed where the share of green

14



spaces isatreasing (ibid., p. 71). It is often difficult for measures that serve climate mitigation and
adaptation, which also include urban gardening, to keep up against high rents and expensive land
prices, a lack of housing, as well as a lack of space in yén&xaR et al.2019, p. 2).
McCLINTOCK et al.(2016) also identify differences in the sguatial distribution of gardening
projects, which is why it is important that planners and decisionmakers give consideration to an
equal understanding aahidtribution of urban gardening projects in the fuMCE(INTOCK et

al.2016, p. 13). The research cited shows that urban gardening projects can have multiple socio
economic, environmental, as well as social impacts on their neighbourhoods. Netlegtheless,
guestion which factors are causal for the distribution of urban gardens in a city remains largely
unexplored. This paper represents a first attempt to identify relevant determinants and to provide
a methodological basis for future research.

3. Methodology

The study area is Berlin, the capital of Germany, where approximately 3.6 million people live. Berlin
was chosen because it is a city where urban development has always been strongly influenced by
t he o0t e(bgssauManTeR @011, p. 224As a redty there are both many vacant ianer

city spaces that can be used for urban gardening projects and creative and young residents willing
to use the spaces (ibid.). To analyse the research question, quantitative research methods in the
form of cluster analigs as well as correlation and regression analyses are used. For the cluster
analysigQGis(a geographic information processing softwaré}emadfa geospatial data analysis
software) are used. Correlation and regression analyses are carried &t sisitigtical
programming languaBe

The city of Berlin has 12 districts. However, since urban gardening projects have a particular
influence on socispatial development at the local |éS®INMEIER et al.2022), the planning

areas (LOR) are used as the unit of investigation. The subdivision of the city of Berlin into 448
planning areas enables improved data analyses and makes various dynamiendeffeztuse
relationships more clearly identifialdangw 2020, p. 5). Although the planning areas were
readjusted in 2021 due to dynamic population development and growth, most of the freely available
data sets are tailored to the 00l doé6 plannin
emerged in #years prior. Therefore, the hotspot and cluster analyses as well as the correlation
and regression analyses are based on the old planning areas.

The interactive map of the platform O0OProdukt
within Berlirs city limitsSRLATTFORM PRODUKTIVES STADTGRUN n.d.). Of these 227 projects, 16
are |listed as oOcompletedo. These projects a

remaining 211 active garden projects is exported so that the distributgimotiirthe city can
be displayed witQGis Based on this, the number of urban gardening projects per Berlin planning
area is now calculated.

The generated shapefile is used for cluster analysis with the @egdanihe cluster analysis
examines whethar dat a set has drounm20kPepnl®D.arkeddatasdt afs s e s
Berlinds gardens offers a wide range of dat
Therefore, a hierarchical cluster analysis offers the possibility to uncover whletiaes ttedated

(ibid.). Cluster analysis involves a local analysis of spatial autocorrelation. Autocorrelation means
that the values of a variable in one planning area (the number of urban gardening projects) are

2Temporary refers to a temporary use and means that a building or site is used for a purpose
other than that for which it was originally intended. All stakeholders involved need to know
about the duration @he use. Temporary use often refers to brownfield sites or abandoned
buildings, which are then used in most cases for catering purposes, as community gardens or
sports facilitied 0ssAU WINTER 2011, p. 222).
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related to the values of the same variablneighbouring spaces, i.e. they form clusters
(GREKOUSIS2020, p. 208). Since it is unlikely that spatial processes are homogeneous throughout
the study area (in all of Berlin), spatial autocorrelation is examined at the local level of planning
spacesisi ng Local Moran's | . oOLocaldé means that
object (ibid., p. 210). Thus, the Local Moran's | can be displayed cartographically. Spatial clusters,
which would not be visible at a higher level, can thus bBadet the local planning area level.

The results of the cluster analysis are exported and presented cartographi@&ig using

The second part of the thesis examines the question which variables could determine the
distribution of urban gardening j@cts in Berlin. First, multiple variables that could influence the
distribution are identified through a literature review. The literature search is limited to peer
reviewed scientific articles and textbooks in order to ensure a high degree of cOmfigielatz.

to which there is free access is considered in the analysis to ensure maximum reproducibility and
transparency.

The most important tool in data acquisition is thBieiker of the Senate Department for Urban
Development and Housing in Berkrs, a wide selection of maps and data for Berlin is made
available online here. Most of the data used in the analysis is available at the planning area level.
However, data such as the standard land values are available in higher resolution, so that average
values are first calculated for the individual Berlin planning areas.

The variables are processe@Q@®isand linked with the data set of the urban gardening projects

per Berlin planning area, so that a data matrix is formed which can be exportéd.ritaig>da

is the basis for the correlation and regression analysis with the BRoBnest) the selected
variables are checked for correlation with t
metrically scaled variables whose values areomotmma | | 'y di stri buted, t
correlation coefficient is calculateltiiERSITY OF ZURICH n.d.). The effect size here is the
correlation coefficient R itself {ckARTZ et al.2013, p. 216). A weak effect is assumed for a
coefficient of 0.1, a deim effect for a coefficient of 0.3, and a strong effect for a coefficient of

0.5 and abov&€OHEN 1988, pp. 7981). The prvalue 0.05 is taken as the significance threshold.
Next, a multiple linear regression model is calculated. First, the preremeaisidkecked
(MITTAG/SCHULLER 2020, p. 296):

1. Alinear relationship can be roughly identified between the variables. For this purpose, the
distribution of the variable values is shown with boxplots.

2. The dependent variable (number of urgardening projects per planning area) is
metrically scaled, and the independent variables are at least dichotomous.

3. The independent variables do not correlate strongly with each other (no multicollinearity)
4. There are no outliers that bias the model.
5. The residuals of the variables are approximately normally distributed.

If a causal relationship is to be inferred from the regression analysis, it must be theoretically justified
(UNIVERSITY OF ZURICH n.d.). Variables that do not meet the necessary reaqusemre not
included in the regression model. The calculation of the model and the evaluation follow.

4. Results

a. Cluster analysis

Here, the results of the cluster analysis are presented textually as well as graphically. First, the spatic
distribution of urban gardening projects in the different planning areas of the study area is
determined: the 211 active urban gardening pragcisevenly distributed in Berlin (see figure

1). The planning area with the most projects is Nedkétorf (n = 6). This is followed by the
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planning areas Oranienplatz (Friedrichdfi@nzberg), Rehberge (Mitte), -Mrzahn
(MarzahrHellersdorf) andHasenheide (Neukoélin) with four projects each. A concentration of
urban gardening projects can already be seen in Neukoélin, Friediiaksizdierg, Tempelhof
Schoneberg and Mitte. However, there is also a higher number of projects in parts of Lichtenberg
and Marzahiellersdorf (especially in the planning areas Lichtaiegtimgstrale, Dorf
Wartenberg and AMarzahn).

Distribution of urban
gardening projects in the
Berlin planning areas (LOR-
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Figure 1 Distribution of active urban gardening projects in Berlin

When analysing the study area by means of a point density map (figure 2), it becomes evident that
the urban gardening projects are not randomly distributed in Berlin, but that there are local clusters.
Darker areas have a higher number of projects thter bgeasThe darkest areas include the
HeineViertel Ost in Mitte; Lausitzer Platz, Oranienplatz and Reichenberger Straf3e in
FriedrichshakKreuzberg; and Reuterkiez, Donaustral3e, Flughafenstrale, Rixdorf, Rollberg and
Kornerpark in NeukdllnHowever, here are also indications of clusters in parts of Tempelhof
Schoneberg, Wedding and Marzdbhersdorf.
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Figure 2: Point density map of active urban gardening projects in Berlin

This is now tested with a cluster analysis. The null hypothesis is: there is no positive autocorrelation,
i.e. the urban gardening projects are randomly distributed in Berlin. The alternative hypothesis is
therefore that the projects are not randomlyilwlistd but are spatially autocorrelated. Figure 3
shows the results of the cluster analysis. According to this, there are clearly local urban gardening
clusters in Berlin. Dark red clusters ¢high) show planning areas with many urban gardening
projectsthat are surrounded by other planning areas with many projects. There are 25 of these in
Berlin.

Dark blue areas (lebaw), on the other hand, show planning areas with few projects that are
surrounded by other planning areas with few projects. Thiénearef these in Berlin. Planning
areas coloured light red (higlv) are areas with many urban gardening projects that are
surrounded by areas with few projects (n = 16). In contrast, light blue atfieigh)lslwow spaces

with few projects that are saunded by spaces with many projects (n = 26).

The results are significant in planning areas with p <= 0.05. Thus, the null hypothesis can be
rejected for a total of 70 planning areas. For these planning areas, the alternative hypothesis can be
accepted hiat the urban gardening projects are not randomly distributed but are spatially
autocorrelated, i.e. form clusters. In contrast, in the remaining 378 planning areas, where the p
value is greater than 0.05, the null hypothesis cannot be rejected. Hetreeitasgsumed that

there is no spatial autocorrelation.
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Figure 3: LISA Cluster Map of urban gardening projects in Berlin

Figure 4 shows how significant the results are.-Valeigis shown for each planning area. The
central higthigh cluster, which extends from He¥ertel Ost in Mitte via Lausitzer Platz in
FriedrichshakKreuzberg southwards to Neukdllner Kornerpaak,ahsignificance of p <= 0.01.

This cluster is almost congruent with the darkest area of the point density map (figure 2). The
assumption that a cluster with many urban gardening projects is located here can thus be clearly
confirmed. To the west of thignother large highgh cluster is discernible, comprising the
planning areas Chamissokiez and Viktoriapark in Friedrigkshaiberg and the planning areas
Dennewitzplatz, Schéneberger Insel, -Nampelhof and Lindenhofsiedlung in Tempelhof
Schoneberg-or this cluster, the significance is somewhat lower and lies between 0.01 and the
critical value of 0.05. The previously mentioned locahigigitluster in Marzahtiellersdorf,

which is already indicated in figure 1 and 2, is also confirmed byténeanhlgsis. With a
significance of p <= 0.05, the planning areas Ringkolonnaden and Marzahner Promenade form a
cluster with a high number of urban gardening projects.

In contrast, the two planning areas PreufRenpark and Halensee in Charluttiémbusiprf

form a lowlow cluster with a significance of p <= 0.05. The same applies to the planning area
Markelstral3e in Stegiiehlendorf, meaning clusters of planning areas with few or no urban
gardening projects are clearly located here. Furthermoré, highlow clusters all have a
significance of p <= 0.001. Thus, these are undoubtedly planning areas with many urban gardening
projects surrounded by planning areas with few or no projects.
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Figure 4: Significance of theindividual urban gardening clusters

b. Correlation and multiple linear regression

After the cluster analysis has confirmed the thesis that the urban gardening projects are not
distributed randomly in Berlin but that there are clusters of plang@sgwith particularly many

or particularly few projects, it is now examined which variables could determine the distribution of
urban gardening projects. Table 1 shows the variables considered in the analysis and in each cas
the assumption as to why tregiables were selected.

Variables Assumption Sources

Area size Larger planning areas co| NikoLADou et al. 2016,
have more urban garden| STEINMEIER, ZENS &
projects. BESELER2022

Inhabitants There could be a correlati NikoLAIDOU et al.2016

between the number
residents and the number
garden projects.

Status index There could be a correlati McCLINTOCK et al.2016
between the number of garq chenaRrIDES et al.2020
projects and the social statu

. PETROVIC et al. 2014
a planning area.

Dynamics index Planning areas with posit| ANGUELOVSKI 2015,
social dynamics could hg pMarcHE 2015,

2(



more urban gardenit MEYER-SOYLU / WAITZ 2020,
projects. STEINMEIER,  ZENS &
BESELER2022

Urban density

There could be a correlati
between urban density and
number of garden projects i
planning area. On the o
hand, there could be few
garden projects in mo
densely buitip areas due
the shortage of space. On
other hand, there could
more community gardens
green compensation  sit
especially in those areas. §
projects could, for examp
also be set up only tempora|
as intermediate uses.

LossAUW INTER 2011,
NIKOLAIDOU et al.2016,

Green provision index

In planning areas withoor
green provision, there could
more community gardens
places of compensation g
recreation).

LIN et al.2018,
SCHRAM-BIJKERK et al.2018

Average standard land valu;

The higher the avera
standard land values, the fe
community gardens.

Kim/ Wu 2021
MAANTAY / MAROKO 2018

Proportion of fallow land

In planning areas with ma
brownfield sites, there coy
be more community garde
(e.g. as interim uses).

LossAUW INTER 2011,
NIKOLAIDOU et al.2016

projects, as:
a) many garden projects

also designed as educatiq
gardens and

b) youth leisure facilities ¢
also be an indicator of t
commitment and creati

potential in a neighbourhoog

Number of youth leisun In planning areas with mal FEINBERG et al. 2020,
facilities youth recreation facilitig STEINMEIER, ZENS &
there could be more gard BESELER2022

Table 1: Overview of variables

Table 2 shows the results of the correlation analysis. A significant correlation can be found with
seven variables (O0inhabitantsdé, oO0status inde
indexdéd, oOaverage standdradillandesalpeeod pamadcdnoy
the variables, the correlation is very weak; only for the number of inhabitants and the youth leisure
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facilities i1 s it somewhat stronger. There
oproporatliloonw dfanfdé.
Variables R p-value Meaning
Area size 0,09 0,04879 No connection
Inhabitants 0,3 1,141€10 Medium, positive correlation
Status index 0,1 0,03879 Weak, positive correlation
Dynamics index -0,16 0,0006405 | Weak, negatiworrelation
Urban density 0,16 0,0006346 | Weak, positive correlation
Green provision -0,12 0,02002 Weak, negative correlation
Standard land values 0,1 0,03404 Weak, positive correlation
Proportion of fallow land | 0,038 0,4205 No connection
Number of youth leisur¢ 0,28 1,209609 Weak to medium  positi
facilities correlation

Table 2. SPEARMAN'S rank correlation coefficients

The correlation analysis only confirms that there is a relationship between the variables, but not in
which direction it is directed. In order to explain the observed, dependent variable (number of
gardens per planning area) in more detail by the independent variables, multiple linear regression
is therefore used. The prerequisites for this must alée folsécked.

The first step is to check whether there is a linear relationship between the variables. For the
variables oOarea sizedé and oproportion of fal
per planning area could previously be ruled out by calculdtieg Spear mands ranl
coefficient. These variables are therefore not used for the regression model. For the variables
oinhabitantso, oyouth | eisure facilities pe
dOaverage stam&E&URAd mM] podandl @adsear eelatiorsisip cannbd e x 0 ,
roughly assumed, as the following boxplots show (see figure 5).
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In the case of the variables oOstatus indexé
relationship can already be ruled out visually, as figure 6 shows. These variables are therefore alsc
excluded from the regression model.
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Figure 6: Visualization of the variables with boxplots: linear correlation can be ruled out

The regression model alone does not provide evidence of causality. If a causal relationship between
the variables is to be inferred fromrtiaael, it must be theoretically justified: dense development,

high population figures and high average standard land values could theoretically be the reason
why more urban gardening projects are found in a planning area, as access to green asd open space
tends to be more difficult there and urban gardening is practised by residents as a recreational
opportunity and provides shared spaces for compensation, for eSarmie+-BIJKERK et al.
2018, p. 869).

Furthermore, there could be a caredationship between positive social dynamics index values

and the number of urban gardening projects per planning area. Figure 7 shows the dynamics index
values for each Berlin planning area. It is evident that especially the planning areas in Mitte,

FriedrichshairKreuzberg, Neukdlln and TempeHlswhoneberg, which have a high number of

urban gardening projects, also show positive dynamics index values (cf. figure 7 and figures 1 & 2).
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Figure 7: Social dynamics index values ithe Berlin planning areas

Theoretically, there could also be a causal relationship between the number of youth leisure
facilities and the number of Urban Gardening projects per planning area: figure 8 shows that the
pointdensity map of youth leisure fties in Berlin shows a very similar distribution as the point
density map of urban gardening projects (figure 2).
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Figure 8: Point-density map of the distribution of youth leisure facilities in Berlin

According toMITTAG & SCHULLER (2020), further conditions that need to be checked are: both
the dependent variable and the independent variables are-sicadedal The independent
variables do not correlate strongly with each other (no multicollinearity). There aresrtbatutlier
would distort the model. Therefore, after the prerequisites have been checked, the calculation of
the multiple linear regression can proceed. The multiple linear regression model shows a
significant linear relationshipbetween:

1. The number of urbanagdening projects and the number of inhabitants per

planning area. Here, however, the regression coefficient runs towards O.

2. The number of urban gardening projects and the social dynamics index from the
monitoring of social urban development. Here, thhesgign coefficient 16.13
(with a confidence interval-6t22- -0.04), with a probability of p = 0.005.
3. The number of urban gardening projects and the number of youth recreation
facilities per planning area. Here, the regression coefficient isvithld (
confidence interval of 0.09.25), with a probability of p < 0.001.
As the result (table 3) shows, the accuracy (R?) of the regression model is 0.156 or 15.6 percent. 16
values were deleted as missing.
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GAERTEN

Predictors Estimates CI r
(Intercept) 0.43 0.10-076  0.011
EINWOHNER 0.00 0.00-0.00  0.001
DYNAMIKINDEX -0.13 -0.22--0.04 0.005
DICHTE_GFZ -0.01  -016-0.14 0874
BEW_MEAN 000  -000-000 0407

JUGENDFREIZEITEINRICHTUNGEN  0.17 0.09-025 «=0.001

Observations 32

R? /R? adjusted 0.156/0.146

Table 3: Regression table

5. Discussion

The results clearly show that the urban gardening projects in Berlin are not distributed purely at
random but that there are clusters with particularly many or particularly few projects. The question
which factors determine the distribution, on the otaed,hcannot be answered unequivocally.
However, several variables can be identified for which there is a significant correlation with the
number of gardens per planning area. The correlation analysis shows that there is a relationship
between the number gérdens per planning area and the number of inhabitants, the standard land
values and the green provision index. Against the background of the cited literature describing the
positive effects of urban gardens on the urban climateifeeg.al2018), it can be assumed that

more urban gardening projects tend to emerge in densely populated neighbourhoods close to the
city centre, where there are hardly any other natural, green compensation areas. Furthermore, there
is a correlation between the fn@mof gardens per planning area and the social status index values.

It could be assumed that in areas with a lower social status, garden projects are more often created
in order to positively influence the neighbourhood. For example, this assumptanasi@by

PETROVIC et al.(2019), who assume that social motivations are a central reason for engaging in
garden projects and that these gardens function as a space for networking within a community
(PETROVIC €t al.2019, p. 46).

It is important to notehowever, that correlation does not automatically imply causality. Just
because the above variables were found to be correlated with the number of urban gardening
projects per Berlin planning area does not mean that they also causally influencetiba distrib

of urban gardening projects. Furthermore, it is not clear in which direction the correlation is
directed (i.e., which variable influences which). It is also possible, for example, that a third,
unknown influencing factor is responsible for the atioe!

The regression model is suitable for explaining the influence of the independent variables on the
dependent variable (humber of garden projects) in more detail and for showing the direction of
the relationship. A significant linear relationshipe&nund between the number of inhabitants

and the number of urban gardening projects, between the social dynamics index and the number
of gardening projects, and between the number of youth leisure facilities and the number of
gardening projects per plamarea. In the case of the dynamics index, the regression coefficient

is negative. This means that the lower the dynamics index, the higher the number of urban
gardening projects per planning area. The dynamics index takes values between 1 (positive), 3
(stable) and 5 (negative).
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Low values thus indicate positive dynamics in the respective planning area. This means that
planning areas with positive social dynamics also tend to have more urban gardening projects than
planning areas with negative dynantiseems reasonable to assume that community gardens are
more frequently established in areas with positive social dynamics, as people there tend to get
involved in the neighbourhood together with their neighbours. Thus, positive dynamics index
values cold be the reason why there are more garden projects in some planning areas than in
others. The connection between urban gardening projects and positive neighbourhood
development has already been maderdbypMEIER et al.(2022) using the example of Berlin
Neukolln. The quantitative analysis of the distribution of community gardens throughout Berlin
presented in this paper has now shown that there is not only a particularly large number of projects
in Neukolin but that there is also a clear relation bepwséive social development dynamics

and the number of gardens (and not only in Neukdlln, but also in other neighbourhoods).

Regarding the number of youth leisure facilities per planning area, the regression model shows that
planning areas with a highemmiber of youth leisure facilities also tend to have more urban
gardening projects than areas with few youth leisure facilities. This can possibly be explained by
the fact that some community gardens are also designed as educational gardens (eltn, the Neuko
oPrinzessinneng?rteno), where children and vy
the basics of gardening. This has also been shown by the study of Steinmeier, Zens and Beseler, in
which the focus of many garden projects on education intedpmut STEINMEIER et al.2022,

p. 18)FEINBERG et al.(2020) also found that education is an important factor in urban gardening
projects FEINBERG et al.2020, p. 25).

In the case of the number of inhabitants, the regression analysis shows a significant linear
relationship. Planning areas with more inhabitants therefore also have a higher number of urban
gardening projects. However, the regression coefficient runstdward. The actual influence

is therefore to be regarded as very small in the context of the study area. That being said, even the
regression model cannot provide definite proof of causality between the variables. The question
which variables are reausal for the distribution of urban gardening projects in the study area

can therefore not be answered definitively in this paper. Nevertheless, the study creates a
methodological framework for future studies. These could include, for example, a&sime seri
analysis for variablesfo@ndaftetheintroduction of urban gardening projects, or even qualitative
methods of social research in the sense of a-metedds approach. The accuracy of the
regression model is relatively low with a value of UHiS6neans that only 15.6 percent of the
variance in the empirically measured data (the number of urban gardening projects per planning
area) can be explained. It can be assumed that there is a large number of other variables that have
an influence on thdistribution of urban gardening projects in Berlin. In this work, only variables

that are freely available on the internet were used. Further variables would have to be researched
and included in the model as part of other research work in order t@ ititerecuracy of the

model.

6. Conclusion

This study has investigated the question whether there are spatial patterns in the distribution of
urban gardening projects in Berlin, and if so, which variables determine the distribution of urban
gardens througlut the city. The thesis that urban gardening projects are not distributed randomly
in Berlin, but that there are clusters with particularly many or particularly few projects, was clearly
confirmed by the cluster analysis. Two largehigbhclusters arevident in the city centre,
consisting of planning areas in Mitte, Friedrichgtrauizberg, Neukdlln and Tempekhof
Schoneberg. In addition, there are several smaligiiigtiusters in Pankow, Wedding, as well as

in MarzahrHellersdorf near the city balaries. There are also areas that stand out because there
are few or no urban gardening projects (e.g., Preul3enpark, Halensee and Markelstral3e).
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The next step was to try to find variables that determine the distribution of urban gardening
projects in Bdin's planning areas. Through a correlation analysis, a connection with the number
of inhabitants, the social status index, the dynamics index, the urban density, the average standard
land values, the green provision index and the number of youthoredriatilities per planning

area could be determined. While the correlation analysis can only prove a correlation between the
variables, but no direction and no causal relationships, the multiple linear regression model
provides a better contribution lee explanation of the number of gardens per planning area.
According to the model, there is a significant linear relationship between the number of urban
gardening projects per planning area and the number of inhabitants, the social dynamics index and
thenumber of youth recreational facilities. In particular, the relation between the social dynamics
index and the number of gardening projects per planning area is worth emphasising against the
background of other current research. Planning areas witre susital development dynamics

tend to have more urban gardening projects than areas with negative dynamics. Furthermore,
planning areas with a higher number of inhabitants, as well as more youth leisure facilities, also
show more urban gardening projects.

However, even the regression model does not provide definite proof of causality. Causal
relationships can be theoretically justified but would have to be investigated more closely in future
studies using other methods. For such studies, this papea bftgnmethodological framework.

Even though the distribution of urban gardening projects in Berlin's planning areas cannot be
conclusively explained with the determinants presented in this paper, the variables can at least make
an explanatory contributioln the context of further research, additional variables would have to

be researched in order to make the correlation and regression models more precise.
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Local effects of urban gardening projects on neighbourhoods

Impacts on the local environment and welbeing of city dwellers and recognition in
urban planning - A case study in BerlinNeukolln based on guided interviews with
experts

Till Steinmeier, Leon Zensicas Beseler

1. Introduction

Cities have always been changing, which is why urban planning has to constantly adapt and look
for solutions; both inlargescale urban development and in sscale design at the
neighbourhood level. In this context, urban gardening as growing food in urban spaces offers a
longstanding practice that is now having a stronger impact on citigSraagan§irR & MARCH

2019, p. 98). Originally, the term comes from North Amétiso( 2011, p. 243) and describes
urban community gardening projects that take
[ . ] roof gardening and c¢ o menspacetyDEMgNF d e n i n ¢
MATTHIES/B RIEGER2016, p. 33;0RNAGHI 2014, p. 558). While there were eight urban gardening
projects across Germany in 2002, the number in Berlin alone increased to over 100 projects by
2013 YWUNDER 2013, p. 1) and now reaches a number of 211 active gARNS/STEINMEIER

2022, p. 6, SENUMX/2022). Due to growing interest, urban gardening is also gaining attention
against the background of climatic challenges in urban pl@anirey{MIR & MARCH 2019, p.

98). In this context, social and political changes in particular are influenciwgldphendet of

urban gardening projects.

This study examines two different dimensions that play a role in urban gardening in the city. On
the one hand, the overarching urban planning and political frameworks in the city of Berlin are
explored, and on the @hhand, challenges and positive effects at the local neighbourhood level
are analysed on the basis of three projects in the study area. While numerous scientific studies
examine largecale processes that result from urban gardening projects fdraniées & lack of

work that deals specifically with the local effects of urban gardening projects on the local
environment and weleing of city residents. It is intended to examine how specific the effects are

at the local level and what potential thigy.dn addition, it is investigated to what extent urban
planning and urban policy have recognised the potentials and how they can influence them.

In the following section, the literature on characteristics and impacts of urban gardening will be
reviewd. Next, the methods of this paper will be outlined leading to a presentation of the results
of the interviews with different stakeholders of urban gardening in the following chapter. Finally,
the results will be discussed giving an overview of the effadisin gardening in Berlin and
presenting ideas on what could be changed to better promote those projects and integrate them
further into neighbourhood planning.



2. State of research

Numerous scientific studies show how urban gardening shapes the madayre c Urban

gardening is not a new phenomenon in our cities: before industrialisation, urban life in Europe was
interspersed with urban agriculture-ifdastrial city dwellers could grow their own vegetables

and even keep animals. It was only watisitnialisation, the high degree of densification and the
displacement of innerty agriculture that today's contrasting understanding of city and urbanity

on the one hand and village and rurality on the other became est&bisGeE®?(15, p. 43).

Howe\er, this ruralirban divide is increasingly being challenged today. Currently, many cities in
the Global North are developing a feedback loop between cities and their food systems. According
to GORGOLEWSKI (2015), this is aimed at breaking away from ad&me on remote food

sources, as these could be susceptible to supply shortages, armed conflicts, droughts or floods and
further increases in energy prices in the fBORGOLEWSKI 2015, p. 42).

Although urban agriculture in the Global North has thenpat to sustainably change the food
systems of cities (8oHN 2015,GORGOLEWSKI 2015 andKARGE2 0 1 5) Itds main
the production and distribution of food in and around the city. Urban gardening has been an
expression of people's resistandbe cities of the Global North since its beginnings: resistance

to globalised, industrialised food productionHgt.Lock 2013), resistance to environmental
pollution and food waste (GfayLOR 2018 andHALLOCK 2013), resistance to urban decay and

the reglect of their neighbourhoo#sARGE 2015, p. 53), and last but not least, resistance to the
dismantling of social services and the resulting food insecurity. The movement as we know it today
began in New York in the 1970s, which was hit hard by dealidasion and structural change,

when activists began to green derelict land and revalue their neighbdGnrseE015, p. 54,

Hu-BERLIN 2018). Community gardens contrasted with the negative imagel@imuimner

cities with high vacancy rates, high e mp | oy ment , high <cridme r at
Community gardens can thus be seen as a form of combination between participatory urban
development and criticism of social structumsNER 2019, p. 39). In urban gardens, topics such

as the appropmtion of the city, participation, emancipation and democratisation are expressed.
These are critically discussed with the processes of a neoliberal urban development (ibid.).

Today, the urban gardening movement has arrived in many major cities ofalhdoc@lland

is partly recognised and promoted by urban planning. The city of Vienna, for example, supports
urban gardening projects in order to promote social cohesion, community and sustainability in the
neighbourhoodEITNER 2019, p. 40). Such projeatserge simultaneoubbttorapandtopdown

as activists in search of suitable land and the district administration in search of a group find each
other (ibid.). Sometimes, initiatives apply elementsaliesth tactical urbanism to achehange

in the neighbourhood quickly and wunbufeaucr
scale, unsanctioned, commuhitg d ur ban i nt e Mowm20i4,0pn53G.tOneact i v
form of this is the soalled guerrilla gardening, wheregm®municipal level but neighbourhood
advocates take action at street level (ibid., p. 532). In San Francisco, for example;chiégduse so
oParkl etsdé, which provide high beds and benc
neighbourhoodibid., p. 534).

Researchers see urban gardening as playing a key role in social integration, health care anc
improving air quality, as well as in water management, access to green spaces and sustainabls
construction GORGOLEWSKI 2015, p. 42). Green spacgsch as urban gardening projects, are

water reservoirs and have a cooling effect on Sttigsa(+BIIKERK et al.2018, p. 866).

AsHoRsTet al.(2017) state, urban gardening projects can have an impact on participants learning
about the natural envirment and food cultivation and thus raise the awareness for a healthier
way of living and eating, even though poorer communities might suffer from health risks because
of soil, water and air pollutidd@rsTet al.2017, p. 282).

3The term describes an area that hasdimitgess to cheap and healthy f80dRY et al.2008, p. 259).
3c



Overall, urban gardeniogn be understood as a challenge to the modern, common cityscape. It
not only breaks down the urbamal dichotomy, but also the understanding of public and private
activities, as it moves gardens to public spaces and makes formerly private gardauoig work
(KARGE2 01 5, p . 46) . Community gardens represen
communal open spaceso6 (ibid., p. 49). Thus,
of space use and stands for communal rather than individuadpape use, as well as the
establishment of 0 pAwan2@ls,p.@%). Furtbermore,airban gaedening e a t
also challenges urban anonymity and urban individualisBoH{sf.2013 KARGE 2015).
Nowadays, a distancing from each other can be observed, especially in urban spaces. The return to
neighbourly help and learning from each other can be seen as an attractireartelritethe

increasing anonymity of urban spadey£r-SoYLU/W ATz 2020, p. 56).

In the same context, the return to the neighbourhood as an everyday place and living environment
for city dwellers should be mentioned: in large cities, it can be observed that neighbourhoods
represent an essential perspective for mamelhalds CHNUR 2020, p. 45). This can be

explained by the fact that in an -ancheasnggl
(ibid., p. 46), people long for local points of reference that have a certain continuity and meet their
needs (bid) The neighbourhood is peopleds sphere

activities can take place in a spatially concentrated manner, which enables exchange and inspiratior
and can lead to a motivating atmosphere in the neighbouNfrood €t al 2020, p. 43). Changes

on such a small scale, for example through urban gardening projects, often have an immediate
effect, can be directly experienced by the residents and thus have a greater influence on the everyda
life of the residents or the wawtlaee perceived (ibid.).

One of the few studies that specifically identifies the effects of urban gardening projects on the
neighbourhood level is the work\WgiTz et al.(2020). The authors write that the creation of
attractive, shady seating areasicagase the quality of stay in neighbournelated open spaces

and contribute to a better microclimate through plamingZ et al2020, p. 43LIN et al(2018)

found similar positive effects on the local climate as they demonstrate in théiatstulgrt

gardens reduce the temperature on site, provide shade and thus clearly counteract the urban heat
island effect(N et al2018, p. 574).EHMANN (2014) states that urban roofs can also bring a new
approach to urban greenery as they have thaigbte function as roof gardedscording to

Li et al(2014) an@uscaAet al.(2011), green roofs in general can have positive effects on the local
urban climate as well (8fiscaet al.2011 andLi et al.2014).

According td_EITNER (2019), two different levels can be distinguished when analysing the effects

of urban gardening projects: the reconceptualization of agriculture and théBoi (2015,
GORGOLEWSKI2015andK ARGE 2015), as well as patrticipation in the design atytiferm the
superordinate macro level, while the activity of gardening itself can be interpreted as the micro
level LEITNER 2019, p. 41). Leitner writes that the reasons for the impulse and motivation to
participate in urban gardening projects lie plynarthe level of the individual rather than the
collective. The desire for gardening activity, for a balance to everyday life, which is often
characterised by a lack of exercise and work on the computer, but also learning how to grow food
and regainingndependence are in the foreground. However, the participants also value the
opportunity to work together as a group on projects that would not be possible alone, e.g. the joint
design of an area that is open to everyone, including those outside Himm@as3bg in turn

suggests that the intention is to strengthen the community (ibid., p. 48.)

Despite all the opportunities and potential of urban gardening projects ontibmgvatd living
environment of city dwellers, it is also important to argmssible negative effects. For example,

it is questionable whether urban gardening acceleratesdhedsgreen gentrificatidhARCHE

(2015) discusses the possible effects of urban gardening projects on gentrification processes. Using
San Franciscas an example, Marche assumes that there are some gardens that accelerate
gentrification, while others merely occur as a concomitant of gentrification, and still others can be
seen as resistance to gentrification procéésesHe 2015, p. 9). Howevé#ORST et al.do not
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see such a connectidtoRsTet al.2017, p. 283). All in all, a clear link between urban gardening
projects and gentrification could not be identified in the literatureAsootiier important point
thatHoRsTet al.(2017) analyse is that disadvantaged groups or socially less caupdetacep

excluded from the projectddrsTet al.2017, p. 283).

While many effects become apparent on asra#dl local neighbourhood level, the larger urban
planning scale is important for the implementation of urban gardening projects. Open spaces
represent spaces that are increasingly negotiated. New urban policies therefore treat open space a
pl aces for diverse uses, addressed by oOpart
(NIkoLADOU et al.2015, p. 5). Urban gardening projects repressich a new form of urban

practice, as a large number of urban gardening projects are emerging on abandoned sites in the city
(ibid., p. 7). Thus, they promote civic engagement, collective empowerment, and community
building (ibid., p. 5). As freelyitalgle public spaces in cities are rare, urban gardening projects are
increasingly in conflict with other uses such as residential or commercial areas (ibid.). As green
spaces will be of central importance for ecosystems and living conditions in thieefyples a

more important role in the use of public spaces, which is whyléngherban planning is also

crucial in the coordination of these spaces (iNidQLAIDOU et al.(2015) found that planning

should come from a twway collaborative pra&s in that the city or municipality allows
temporary uses in a quick and unbureaucratic way, but at the same time is able to restrict or prevent
the use of abandoned spaces (ibid., pT16)at i s why a cooperation &
|l evel & danplod tbkant to i nduce change on ofutur e
however, planning approaches are rather characterisedtégvatapproach (ibid., p. 5). Crucial

for the development of urban gardening projects is therefore thengoieshat priority is given

to them by urban planning.

3. Conceptual framework

Part of the conceptual framework of this paper consists ofteeinglbpproach. The concept of
wellbeing can be used as a connecting point to see how urban gardeningtuh®lascro

level. There is evidence that urban gardening increasesngeNhen it is connected to people

and space (dBAILEY 2016). Welbeing, according ¥ANDERWEELE (2019), is relevant not only

at the national level, but also at the locaj gt as in neighbourhoods. While there is an ongoing
debate about the definition of weding (se®oDGE et al.2013), we would like to use the term

as a bridge between the different levels of our research and divide it into two categories: mental
weltbeing and physical wik#ing in connection to urban gardening, as shown in the study by
BAILEY & KINGSLEY (2020)Mental weltbeing can be improved through urban gardening because,

on the one hand, it is linked to a value chain (in this case, food production) that is upgraded and
people who participate gain tenure and control, while, on the other hand, the nitentél hea
people who regularly or occasionally participate in urban gardening is streMjtimenesl et

al. 2011;BooTH et al.2018). Physical wbking is promoted by green environments such as
community gardens. Studies found that greener spacesecahdanortality riskCRoUsEet al.

2017). It has also been demonstrated thab&ed] is sustainably improved by food perception
(WAKEFIELD et al.2004). Community connections and-bwhg are highlighted IDUELL

(2013), who emphasises the neaadctade diverse groups to overcome barriers to participation.
People from disadvantaged backgrounds, in particular, can benefit from participating in urban
gardening while using the social network for thetbeiaty VEEN/E ITER 2018).

The following figue is derived from the state of the research (fig. 1). It shows both-kxeetwo
system of macr@and micrelevel described IhyEITNER (2019) and the different actors that shape

the design of urban gardening projects NefoLAiDou et al. 2015). While # general
reconceptualisation of agriculture in urban spaces can be described as-lineeingardening

itself takes place on the ground at the atem@ in each case. If the effects of urban gardening
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projects on the wdbleing of people are to bepdored, the focus is therefore on the mievel.
Nevertheless, the madevel must not be ignored for the purpose of placing the urban gardening
projects in the larger picture of urban development.

Macro level:
Reconceptualization of
agriculture and the city,

— Urban planning b participation in the shaping
of the city

= Sets orientation and focus on which projects are important
* Neoliberal city life
* Sets (legal) framework for urban gardening projects

Top-down approach [} Neighbourhood management - Bottom-up approach

* Promote neighbourhood social * Participation, emancipation,
cohesion, community and democratization

sustainability 3 . T = Criticism of social structures
Y * Neighbourhood development, community building ACCIRH O sl st

- Local activism — Micro level:

Gardening activity in
itself, individual motives,
well-being

* Implementation of gardening projects
« Civic engagement, collective empowerment
« Guerilla gardening, Tactical Urbanism

Figure 1: The twaolevel system of macreand micro-level and relevant actor fieldgown
illustration based dreITNER andNIKOLAIDOU et al.)

According to our figure, we have considered each field of actors in the selection of our
intervieweesThus, we analyse the field of urban planning, the field of neighbourhood
management, as well as selected local grassroot projects. It turns ouintigairdebieng is
characterised by a dualism of-dogvn and bottorup processes. While the administration
pursues a new strategic approach to urban development along sustainable, green guidelines at the
macro level, the focus at the micro level is moresagatideners' individual motives to promote
wellbeing. An integration of all actor fields and levels of action has so far taken place only
rudimentarily.

4. Methods

The research is based on a mimethods approach consisting of qualitative methods of guided
interviews with experts, as well as quantitative methods of mapping and quantitative content
analysis. An explorative approach was chosen
a r eBaGr/B I(Asius 2014, p. 136). For initial researchtemature review was conducted.

Rel evant keywords such as oOourban gardeningo6,
ourban gardenso6 or ourban gardening Berliné
Scholar, Base and OAlster. On this basiml| iknowledge on urban gardening topics in urban
planning was collected and stakeholders who could be considered for the interviews were
identified.

The study area is the Neukdolln borough of the Berlin district Neukélin. The borough borders the
boroughof Britz to the north and is the largest borough of the district of Neukdlin with
approximately 164,000 inhabitaBez(RKSAMT NEUKOLLN 2020). Due to various wkiown

urban gardening projects, such a®tirezessinnengétieAllmende Kontommunty garden or
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theKlunkerkranicis well as the high density of community gardens, the area represents a relevant
study area for the research questioZ €6fS/STEINMEIER 2022).

Subsequently, questionnaires for the guided interviews with experts elgreddesuidelines
serve as a guide through the interview. I n
speci al sel ecti on anBAdurR/BUAsaUE 204, po 559).tTihednteiviewts e r v i
cover the actor fields displayed in figure 1: the administrative level of Berlin in form of the
Department of Open Space Planning and Urban Greening of the Berlin Senate Department for
the Environment, Mobility, Consumer &lonate Protection (SenUMVK), the level of the local
neighbourhood management DonaustNddd, as well as the local, activist level (founder of the
Prinzessinnenggptaticipanfllmende Kontor Garfdmus, the opportunities and potentials that
arisérom urban gardening, as well as the challenges and problems that many garden projects face,
can be illuminated from the perspective of the Berlin Senate Administration, the local
neighbourhood management office, as well as from the perspective dicthantsufrom the
neighbourhood.

Following the interviews, the data was coded using the sbfax&BA, as quantitative content
analysis is particularly useful for epeded questionMAYRING/F ENzL 2014, p. 548). In such

coding, owords dahidn epdhdr awkisc har &r e attribut e
(BAUR/B LASIUS 2014, p. 717). For the evaluation of the interviews different main topics were

determined: the most i mportant topic is oUrb
of urban @rdening on the local neighbourhood are mentioned nearly as often. Current trends,

such as vertical farming or Berlin as an 0e
fourth focal point is the topikcoolkkhaPiespest
the futured. The prerequisites for urban gar

addressed. However, these topics tend to play a subordinate role in the interviews. Furthermore,
the different urban gardening projeétthe study area were recorded and visualiseQ@isra
software for gemformation processing.



5. Results

5.1. Map and pictures of the study area

In the study area of the borough Neukélln, 17 active urban gardening projects could be located
(figure 2. The map shows where the projects are located in the study area. Most of the projects
are community garden projects that are publicly accessible and pursue an educational mission. The
collage of pictures of different garden projects is meant to greadiee an insight into the

diversity of Neukdéllin's community gardens (figu&s 3

Urban gardening

' projects in research
area

Berlin, Neukdlin

[ Research area
Urban gardening
&) projecs

Interviewed projects

Till Steinmeier
Leon Zens
Lucas Beseler
30.09.2021

Data basis:
Ortsteile von Berlin (FIS-
Broker, SenStadt)

EPSG: 25833 - ETRS 89
Scale: 1:22.000

Figure 3: Local shop of Prinzessinnengérter Figure 4: Prinzessinnengdrten in

In Neukolin (Steinmeier et al. 2021) Neukdlln (STEINMEIER et al. 2021)
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Figur 5: Kiezgare onaukiez in Neukdlln
(STEINMEIER et al. 2021) Vollguter

Gemeinschaftsgarten in
Neukdlln

e

arten
Allmendekontorin Neukélin in Neukdlln (STEINMEIER et al. 2021)
(STEINMEIER ET AL. 2021)

Figure 8: Gemeinschaftsgarten Prachttomate



5.2 Evaluation of the interviews

Urban gardening inurban planning

First of all, it can be stated that the topic of urban gardening has not been present in urban planning
for very |l ong. According to the SenUMVK, mos
on fallow land that dates back to the-jpeshification period. Initially, there was no consideration

or even promotion by the city planning. This is also confirmed by the activist and founder of the
Prinzessinnengétherrinzessinnengatsencame into being in 2009 at Moritzplatz, anhatea

had previously lain fallow for over 60 years).

I mean back then, when it started at Mor.i

They [the urban planners, editords not e]

a year or two and then go away again when sopettzing hrappsiveirview with

the founder of the Prinzessinnengérten, p. 2).

But the more garden projects emerged in Berlin, the clearer it became that urban gardening
would not simply remain a short trend. And today, from the activists' point,af kieesvalso
arrived as a category in urban planning: 0Ri
city of Berlin [...] and it's already arriving as a term and is also being thematised [...]. Yes, it has a
positive dntewiewwniththe founder.ofdhiinzessinnengdit&). According to the
SenUMVK, especially the policy of the-RedGreen coalition in Berlin during the last five years
has helped to promote urban gardening projects more. In contrast to the previous $@miate, the
of urban gardening now has political Obackin
the activism of citizens in general has nowadays become more important in the administration:

| believe that the understanding of urban -ceMebginfepou look at research and

pioneering coneéptsow that not only [the] administration provides everything, or some

institutions, [but that] at least the people who live in the city also want to do something themse

can do something and dbat. (Interview with the SenUMVK, p. 3).

I n terms of wurban gardening, this means:
approach that my colleagues, my superiors and so on have. And they think it's great that people
are getti(bid, p.i6nRranlithe mtdrviedv with the SenUMVK, three overarching goals
of urban planning in relation to urban gardening can be derived. These are firstly, to bring the topic
of urban gardening into the administration and politics and to promotagesvef open space
(i.e. uses of open space that were not previously seen in the context of the administration).
Secondly, to develop concepts and strategies (i.e. to integrate urban gardening as part of urban
green space into open space planning). yihwdireate synergies with other departments: urban
gardening is to be anchored as a topic in the administration that touches on several areas (e.g. in
addition to open space and green space planning, also the topics of environment, nutrition and
consumeprotection). In this way, professional exchange is also to be promoted.

In order to come closer to these goals, various measures have been implemented: in addition to
the creation of an officer for urban gardening of the SenUMVK, as well as the fafutheing
platform OProduktives Stadtgr¢g¢nd to connect
the financial support of community gardens is also one of the measures. Last year, for example,
the administration funded tiRrinzessinnengdibah, p. 3). In addition, there is funding for
projects that open community gardens in allotment gardens. However, the administration also faces
some challenges and problems regarding the promotion of urban gardening. According to the
SenUMVK, it will still tee a while until the topic has really fully arrived and is anchored in urban
planning. In their opinion, the administration could definitely open up a bit more and experiment
more. Other German cities are already further along in this respect, asdheynake e O pr a g ma
approach and support the involvement of citizens in their local environment more strongly (ibid.,
p. 3).

Berlin, on the other hand, does not even have a planning sign for urban gardening in the planning
sign ordinance, which means timareas can be explicitly designated for urban gardening in the
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land use plan or in the development plans. Different positive examples can be derived from other
cities in Europe. In Paris, urban gardening is politically determined and Madrid, foruesesmple
informal arrangements to engage people in gardening in urban parks (interview with the
SenUMVK, p. 3).

Another problem in Berlin is that the 12 Berlin districts actually need their own contact persons
for the urban gardening initiatives. The distare for the most part the owners or administrators

of the land. Although the Senate Department developsisEgs strategies, the final decision

making power lies with the districts, according to the SenUMVK. The development of strategies
and conepts for urban gardening in cooperation with the many initiatives is also a very time
consuming process that requires more resources than the administration currently has at its
disposal.

In addition, many initiatives still have reservations abouttiorsdiisation, fearing that the
administration could impose certain conditions on them. This was the case in New York, for
example, where community gardens suddenly had to introduce minimum opening hours in order
to become part of a city urban gardeniognamme (ibid., p. 6). On the other hand, according to

the SenUMVK, there are also neighbourhoods in Berlin where the residents have reservations
about shaping their living environment themselves (e.g., in the form of urban gardening). As an
example, thesnention a project in the Gropiusstadt borough of Neukdlln. There, many people
have been used to their housing association or the district/city taking care of everything for 30 or
40 years. Therefore, it is perceived as strange when suddenly somettiegibas by oneself.

Her e, ot her processes are needed than the 0
initiatives arise on their own and the administration only tends to accompany and mediate.
Finally, the financial support of urban gardepmgects is also a challenge: the CGIAD
pandemic has put a heavy strain on the budget of the city of Berlin, so that according to the
SenUMVK it is still unclear how much money will be available after the pandemic. In the next
chapter, the specific idge effects of urban gardening projects on the local neighbourhood and
weltbeing of the residents will be examined.

Positive effects on the neighbourhood

Urban gardening projects often have an impact on thelevielof a city. Many projects have a

direct impact on the surrounding neighbourhood. When examining the answers of the interviewees
for positive effects on the wbking of the people in the neighbourhood, different categories were
created during the coding process: urban climate and bikydifiers space/room for self
realisation, local and sustainable food, social and community and, lastly, education.

Social and community

Urban gardening has many positive effects on the local neighbourhood. Workshops and events,

simple meetlagsi ved tdared omwtl ual hel AAlmendeat er v i

Kontorc o mmuni t vy gar den) or owatering godparen

management Donaustralerd), who take care of the greening, ensure that the space of the urban

gardenig projects does not simply remain a space for greening, but becomes a space where people

meet and get involved professionally or privately and where something happens on a social level.
And such a space is not just a bit of greenery, buthergp&upjesoraehhow meet people
professionally, they meet people privately, they meet new people they have never seen beft
are events here, there is culture. So, this is a multidimensional space. (Interview with
SenUMVK, p. 4).

This multidimensionality goes even further, because urban gardening can also be understood as an
inclusive space that of fers neighbourhood d
(interview with the SenUMVK). In this way, groups of refugees opetgee can also become
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part of the urban gardening projects and find a connection. Additionally, the issue of loneliness,
which has been brought into focus by the Ct®idandemic but is still treated marginally, can be
addressed. THerinzessinnengartealso increasingly focused on projects that deal with refugees
and diversity, and thus engage in a kind of
fees or memberships, the garden projects, liReitizessinnengatsm remain apen, inclusive
space for everyone. The absence of the economic focus on profit makes this space possible.
| think [...] there is a huge potential in the neighbourhood and | can't stand it at all [...] if we
start monetising the neighbourhood new. fGoeyzanple, offer help to people and lend
out drills for money. Why don't you go to your neighbour and borrow your drill and create ple
where people can meet? Then it will happen by itself. Whether they meet at a vegetable gar
at a coffeetpar somewhere else; what is important is that there is no compulsion to consurr
no primarily monetary place, and the rest will take care of itself. (Interview with the founder
Prinzessinnengarten, p. 5).

Local and sustainable food

From the interviews it emerges that food production is not the main focus of the community
gardens in question. According to the SenUMVK, various regulatory frameworks stand in the way
of the goal of an o0edi bl e cofthePdnzesdinnengdttenl i t i o n
type of production in urban gardening projects is not as efficient as conventional agriculture.
However, the city of Havana in Cuba, where the majority of the food consumed is grown locally,
shows that there is definitelygadial. The crucial factor there, however, is that land is not allowed

to be traded, according to the founder ofRfiezessinnengartes urban gardening projects in
Neukolln, on the other hand, produce mainly for their own use. ORI§yirthessingartenffer

some of the produce for sale in their own small shop.

Education

Instead of food production, according to the interviewees, it is more about educational work and
about interested parties and those involved gaining an understanding of eagurdagiur
development and political issues. One gardener fraxintemde Kontommunity garden states

that it is less about harvesting and more about a return to nature and an understanding of working
with the earth, which is increasingly lacking ianuabeas today. This is also the case in the
Kiezgart@moject in Donaustral3e, which is very positively received, especially by pupils from the
elementary school across the street. The educational work does not only have to refer to the
immediateneighbodhood butcan also address residents of other districts of Berlin.

Room for selfrealisation

Community gardens are spaces fereglisation. The SenUMVK states that it is not at all a matter

of gardens having to be creative in order to function. Tleefacethat urban gardens provide a

space in the city where people can create something themselves and thus fulfil themselves is an
essential function of the garden projects (interview with the SenUMVK, p. 4).



Urban Climate and Biodiversity

Urban gardengprojects provide a green space for the city which have positive effects on the local
climate and biodiversity. Even though the growing of food can be unattractive due to vandalism,
the areas can still provide a space for flowers or insects, suckiraetvess with a gardener of

the Allmende Kontmmmunity garden, p. 1). According to the neighbourhood management
Donaustral3&lord, the temporary raised beds can provide an opportunity of green spaces to the
nei ghbour hood si nc {intervievd with the reeighibouidioods mmacadgemsnp a ¢ e
Donaustral3e Nord, p. 1). The idea of the edible city would also have a big impact on the
biodiversity of a city since there would be more fruit trees in addition to city trees (interview with
the SenUMVK, p. 7All in all, more green spaces provide a good tool for climate adaptation
measurements. Especially intensive greening of roofs could strengthen the effects (ibid.). In the
following chapter, the specific challenges and problems the urban gardenirgrefajects are
analysed.

Challenges and problems

All urban gardening projects in question face specific challenges and problems. Problems
mentioned by the respondents include: organisational difficulties, vandalism and theft, lack of
diversity,green gentrification, noise, pollution and other nuisances, exaggerated hype, lack of
political support, touristification, planning security and, lastly, land shortage.

Land shortage

In the interviews, the problem of the shortage of land is repeatadinecempartments, schools
and daycare centres are needed more urgently than a garden project, which is why garden projects
often lose out to the more urgent planning projects in the planning process (interview with the
SenUMVK, p. 9).
Even if we hadaanping sign in the ordinances; we wouldn't be able to make it work in planning
that we would still find an area where we would then write on it: here, this should be a comm
garden. That's just incredibly difficult. (Interview with the SenUMVK, p. 9).
According to the Senate Department, many of Berlin's community gardens are located on
endangered sites. TREnzessinnengéréza also always threatened by construction projects at
their old location at Moritzplatz (interview with the founder ofPtimzessinnengAiert).
According to the founder of tiinzessinnengdhen moved to the current location in Neukdlln
out of a sense of responsibility towards the city gardeners, as they would have greater planning
security there (ibid.). In neighichoods where space is contested and areas for alternative projects
are scarce, initiatives apply elements-oélga guerrilla gardening and tactical urbanism to
achieve change quickly and unbureaucratically (cf. interview with the neighbourhooémhanage
Donaustral3®lord). The hope is that the changes will be perceived as positive by local people and
that the projects will be perpetuated.

Touristification and exaggerated hype

The garden projects have an ambivalent relationship to the touristdicBgolin: on the one

hand, the visitors help the projects, but on the other hand, a mass tourist rush can also harm the
initiatives. At the time, broad public interest made it possible Ryinbessinnengtoteraintain

their space at the Kreuzb&rgation and collect signatures.

Conversely, this attention also led to the project appearing in numerous travel guides. On the one
hand, according to the founder, the project benefited from this, as the tourists helped to finance
the fultime employeeand the restaurant through consumption. On the other hand, however, it
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was problematic because the project was oOove
in onebds faced (i nt Brnzessienenggmenlt h t he f ounder o
In his viewthis is not the point of community gardens, as gardening does not work this way (ibid.).

In contrast, such tourist hype no longer occurs at the new locationPoih#essinnengémten
Neukolln, which is welcomed by the founder of the gardens. Heateswt this garden project

is actually mainly used by local residents (ibid., p. 4).

0
0

Vandalism, theft

Vandalism and theft seem to be a problem for many community gardens. One of the gardeners
from theAllmende Kontoe por t s : 0 You Ilingswél betstolene Bepaase it is soh a t
public here and all peopl e have access. Som
(interview with a gardener of #hkmende Kontommunity garden, p. 8). For this reason, some

of the gardeners refrain finagrowing fruit and vegetables and prefer to cultivate flowers instead.

This is also the case in the neighbourhood garden in Donaustral3e, even though no negative
experiences have been made there in this regard (interview with the neighbourhood management
Donaustralsélord, p. 5).

Noise, pollution and other nuisances

The founder of th€rinzessinnengéeprts that young people, in particular, frequent the project

sites in the evenings and at night, causing noise (interview with the founBeinagtivenengarten

p. 23). The neighbourhood management DonaudtmBelso describes something similar. This
also |leads to pollution and O0other nuisances
management Donaustralerd, p. 5). In order t@revent pollution, more rubbish bins were
placed. According to the neighbourhood management, this is having an effect, because the rubbish
is oquite well containedo6 (ibid.).

Green gentrification

By adding value to the neighbourhood and giving it a grs&mable image, urban gardening
projects could potentially contribute to the gentrification of the neighbourhood (green
gentrification). For example, real estate companies use urban gardening projects specifically to
promote neighbourhoods (interviewhwihe SenUMVK, p. 4). However, the Berlin Senate
Department assumes that gentrification is too complex a process for there to be a causal
connection with urban gardening projects (ibid.).

Lack of diversity

One point of criticism that some of the initiatives repeatedly face is a lack of diversity. According
to the SenUMVK, the overwhelming majority of activists used to be white, German and academics
(interview with the SenUMVK, p. 5). It is particularhcdiffior disadvantaged population groups
to found community gardens, as this requires time, capital and a good social network. In addition,
there are legal uncertainties, especially at the beginning (e.g. lack of vending licences), which has :
deterrent déct on already disadvantaged groups (ibid.). Nevertheless, according to the SenUMVK,
many initiatives today are trying to become more diverstildessinnengaldermake an effort
to create a space for disadvantaged groups:
We also do work witlyees, work on diversity. We do social work jin ¢ /eseyosmaces.
can come in, doesn't have to pay anything, doesn't have to become a member, can chat with
join in(Interview with the foundd?rafizeesinnengarten, p. 4).
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Lack of political support and planning security

In the interview with the founder of tReinzessinnengirb@tomes clear again and again that it

is a challenge for many community gardens to plan for the long termdUdi® ithe fact that

the initiatives usually only get sttertn contracts for their leased areas. At the same time,
however, urban gardening is becoming increasingly popular, which means that the initiatives are
responsible for more and more employdesfdunder of th@rinzessinnengébertd like to see

more political support in the form of financial support or-feng leases from the city in order

to create more planning security for the initiatives and the committed urban gardeners. In the next
chapter, current trends in the context of urban gardening, which could be observed during the
interviews, are presented.

53 Current trends

Criticism of capitalism

Since the beginnings, urban gardening projects in the cities of the Global North have been an
expression of people's resistance against the globalised, industrialised food production with its
negative side effects (e.g. mass food waste). Aamtaiist stance, which is directed against
profit-oriented food production, as well as a stance agjamst® monet i sati ono6 of
(interview with the founder of tHerinzessinnengapem®), is also repeatedly evident in the
interviews. The founder of tReinzessinnengddscribes community gardens as places which do

not primarily folowament ary | ogi ¢c and where there is no
this way, the awareness of the participants for a more sustainable food production and the desire
for a more conscious consumption could be strengthened.

A gardener of thallmende Kot o mmuni ty garden sees it simila
how difficult it is to harvest. And then it
(interview with a gardener of tA#mende Kontmmmunity garden, p. 2). Nevertheless, the
interviewees state that urban gardening alone cannot manage to revolutionise the whole economic
system. Especially in Berlin, where the pressure on the real estate and land market is so enormous.
community gardens that do not follow the priiénted, caflist logic would hardly have a long

term chance (cf. interview with the found@rofzessinnengamherefore, the SenUMVK argues

that the urban gardening projects should produce more, but at the same time use their potential
for a more sustainaldeonomy.

Vertical farming

In order to do that, urban gardening projects could also resort to new, more efficient cultivation
methods in the future. One method that stands out in particular iscHliedwertical farmihg
However, the interviewees are critical of t
uncritically. Somehow, |l ettuce or herbs are
SenUMVK, p. 7).

4 This refers to the cultivation of fruit and vegetables in vertical space, which is supposed to lead to higher
yields with a shorter ripening period at the sameRirKB{ 2016, p1). Companies, such as the Berlin
based staip Infarm, use verticalrfaing to produce leafy vegetables and herbs ielsighcomputer
monitored greenhouses and then sell them at a highwrice h | abel s such as 0l oc
0greeno.
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The founder of the Prinzessinnengartendmss not see vertical farming as a suitable method to
produce more sustainably. In the end, it is just another form of industrialised food production,
according to him, especially since currently only products such as leafy vegetables, herbs or sprouts
canbe produced:
As long as we are still throwing away 51 percent of our food, there is much easier potentic
somehow work more sustainably. Technical solutions, see industrialised agriculture, [have]
really brought more sustainability, sjstakaagy] If all people want to eat is sprouts
and BabylLeafeven then it wouldn't be dhuieghiew with the founder of the
Prinzessinnengarten, p. 5).

Edible city

Another clear trend in the context of urban gardening is the model of theitydibles means

a city in which fruit, vegetables or herbs are offered and grown free of charge for the city dwellers
at different places on a seasonal basis. According to the interviewees, one example of such a city is
Andernach (interview with the faler of thePrinzessinnengaper). Although there is a
cooperation between tReinzessinnengarterd t he EUds edi bl e city f
views can also be heard in the interviews. The SenUMVK states that the model from Andernach
would bedifficult to transfer to Berlin simply because of the sheer size of Berlin. In addition, the
topic also involves questions of insurance, the care of fruit trees in the city and, last but not least,
the topic of water consumption, since said fruit treelklweed much more water than other

trees. The founder of tiRrinzessinnengatsenfinds clear words against such a project in Berlin.

He emphasises that such projects would not develop organically in the neighbourhood and thus
cohesion would not bevgh, which would raise consequential problems such as the question of
liability (interview with the founder of thi&rinzessinnengamend). The neighbourhood
management Donaustralerd, on the other hand, is open to the idea and sees the positive
aspet s and possibilities of the idea. However,
think we have planted fl owers and so on f
neighbourhood management Donausthifde, p. 1). Lastly, prospects floe future, that could

be deduced from the interviews, are presented.

5.4Prospects for the future

Steadiness through multicoding of land

For most of Berlin's garden projects, the question arises as to how a steady continuation of the
projects in publispace can succeed. One possibility is4tedlsed multcoding, i.e. multiple use,

of spaces. ThErinzessinnengamernocated on the grounds of a still active cemetery in Berlin
Neukolln, whereas with other cemeteriess large part of the spaseo longer in use. However,

a rededication of the cemetery grounds and a building development is not possible in most cases.
At the same time, the cemeteries sometimes carry high costs due to the maintenance of the areas.
This is exactly where tiRrinzesinnengarpegnject comes in: the gardeners take care of the
maintenance of the unused areas and at the same time something positive for the neighbourhood
is created.

Another example of a possible mediling of areas is the topic of green roofs which can also
serve as a tool for climate adaptation. In Beréinzlauer Berg, for example, the gardening project
OPiece of Landd'’ i s t hr easiune whct is Why digcussonscaen s t r
taking place at this location about planting a garden on the roof of the future gymnasium (interview
with the SenUMVK, p. 9). According to them, however, the discussion is currently only taking
place at this one locatiovhile gyms like the one in Prenzlauer Berg are being built all over the

city without any discussion about redtiling. Football pitches also offer simple opportunities
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for multiple use. According to the SenUMVK, there is almost always the pos$sibdéting
raised beds or other forms of urban gardening (ibid.).

Steadiness through institutionalisation

A stronger institutionalisation could strengthen the projects, which would especially support the
educational work of the gardens (cf. interviewthattfounder of thérinzessinnengépte).

However, many of the grassroot projects have reservations about institutionalisation. For example,
according to the founder of tReinzessinnengdtiere is increasing conflict amongst the urban
gardeningnitiatives in understanding whether the primary concern is soil or education. The
interests are so different that it is difficult to imagine a superordinate lobbying association (ibid., p.
3). In addition, many activists fear that membership in antassasiarganisation could be

linked to certain requirements.

6. Discussion

It is becoming clear that urban gardening in cities of the Global North is less about increasing the
food production in general, but more about strengthening communities, environmental protection,
resilience and social justegHoRsTet al.(2020) alsstated, the interviews show that education

also plays an important role: urban gardening projects offer the chance for young and old to
discover how to interact with nature and raise awareness for a more sustainablEhlgestyle.
participatory process wfban gardening can increase mental and physitaingelinformation

gleaned from our interviews supports claims made by researcher8siel &KINGSLEY
(2020)MIDDLING et al.(2011) an@oOTH et al.(2018).

In the study area, there are nowdmmunity gardens, which have numerous positive effects on

the welbeing and living environment of the residents. In the interviews it becomes clear that they
are first and foremost social places where people from the neighbourhood come together. Thus,
they are also places that counteract the loneliness of people in the anonymity of the big city,
especially during the COUI® pandemic. This effect is also highlight®bhly (2015)KARGE

(2015) andMEeYER-SOYLU/ WAITZ (2020). There is strong evidence that especially people from
disadvantaged backgrounds can benefit from participating in urban gardening while using the social
network for their webeing (cfVEEN/E ITER 2018). As the interview with the founder of the
Prinzessinengastesws, such urban gardening projects can also help to integrate refugees into
society. Furthermore, they are green oases that have positive effects on the local microclimate and
air quality and are places of recreation for many residentaterviews support the argument

that urban gardening has positive effects on the microclimate and biodiversity, as it is also shown
byLIN et al.(2018) who demonstrate in their study that urban gardens reduce the temperature on
site, provide shade atiais clearly counteract the urban heat island ¢ffeet @1.2018, p. 574).
Ultimately, urban gardening projects also offer the possibilityseff@iéncy with sustainably
produced food for the committed local citizens.

The interviews show thatian gardening was initially used by activists to put fallow land to a new
use in a bottorap principle. Today, however, urban gardening is also recognised by the Berlin
administration as an important instrument of urban and neighbourhood design. Theezgmmi

of the citizens is appreciated. In this respect, urban gardening also contrasts with previous top
down approaches to urban planning. This wund
governanceo or 0 c oNiKoaiboo repaa (ROL% megntioa ih $a, m ghés , as
regard, the city of Berlin is taking a progressive approach by allowing temporary uses in a quick
and unbureaucratic way while still remaining in control of the use of abandoned spaces.
Nevertheless, the city of Berlinldodo much more to promote community gardens and integrate
them more into planning. In each district, the administration would need its own respective contact
person for the numerous garden projects. Another challenge is the conflict with other uses of the
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open spacedl(koLAIDOU et al.2015, p. 5). In Berlin, for example, the zoning ordinance lacks a
separate planning symbol for community gardens, which could be used to explicitly designate land
for urban gardening, as explained by the SenUMVK.

The Prinzesinnengértem example, rely on a regulation of the cemetery law. By using the old
cemetery space, they do not have to compete against other monetary interests since the land cannot
be built on. In addition, the concept ofcsdled multcoding, as the intervieutinvtheSenUMVK

shows could be used much more to make greater use of the green potential of areas (e.g., in the
case of football pitches that also serve as rain catchment basins). According to the interviewee, the
planting of roofs could be mandatoryrfew buildings in the future as green roofs are repeatedly
associated with positive effects on the local urban climate, as des&ibeddiyal.(2011) and

LI et al.(2014). The muitoding of land could also help to permanently perpetuate community
gadens on endangered spaces in the future.

HoRrsTet al.(2017) describe the possible negative effects that urban gardening projects can have
indirectly on a neighbourhood in the form of excluding disadvantaged groups or socially less
connected people (HOR®t al. 2017, p. 288).BerlinNeukdlln, the projects in question strive

to ensure that this does not happen. The Kiezgarten in Donaustral3e, for example, provides support
services for disadvantaged residents (in the form of boxes for donations lahd bdautl for

exchange and communication).

The impact of urban gardening projects on gentrification is not clear, as the literature states
(MARCH 2015,HORsTet al.2017). The Berlin administration is certain that gentrification is too
complex a proceder the projects to contribute significantly to it (cf. interview with the
SenUMVK). Nevertheless, displacement processes could possibly be prevented if there was an
even distribution of urban gardening or green spaces and recreational areas ithgerigral in
Regarding food production, the urban gardening projects in question also mainly have an impact
at the local neighbourhood level. In most cases they only produce enough to supply the local
gardeners, but not the neighbourhood or even the@tytifalthough even here only the seasonal
cultivation of fruit, vegetables or herbs comes into consideration, and not complete self
sufficiency). In contrast to Berlin, cities like Havana are already much further ahead: thanks to the
generous allocatiof @pen spaces to producers, more than two thirds of the fruits and vegetables
consumed nowadays grow within the city boundaries of Havana. This is also praised by the founder
of the Prinzessinnengaatérough such a scenario is not considered rdafi®erlin. It is true

that through new cultivation methods, such as vertical farming, the garden projects in question
could potentially increase their production. However, the interviews also show that the
interviewees are rather sceptical about suclodegts theyin contrast to statips- do not

want to work according to the principle of profit maximisation. On the one hand, methods like
vertical farming could help in fulfiling the plan of-sdficiency and a breaking away of
dependence on remeofood sources, &30RGOLEWSKI (2015) states. But, as shown by the
interviews, those methods are in contrast to the elementary motives of the urban gardening
projects, such as resistance against the globalised food production and against the neglect of
neghbourhoods.

In order to have a positive impact at the city level, the projects would need to be more closely
connected with each other. In addition, they would have to be more present in public space in
order to reach more people. However, it is prewikely it comes to networking and integration

into urban planning that a tension arises between the activists on the one hand and the
administration on the other. From the interviews it becomes clear that in many garden projects
resistance to institutiorsdtion is found, out of fear that this could be linked to certain
requirements.

This seems logical when one considers the origins of the urban gardening scene in the protest
movement and squatter scene{(eRGE 2015HALLOCK 2013). But, ddikoLAiDOU et al(2015)
describe&ooperation between the local and the policy level are important since the implementation
and existence of projects depend on the policyNexelLAiDou et al.2015, p.16).

4¢€



Tension also arises from the relationship between urbarnuody gardens on the one hand and

the system of industrialised, globalised food production on the other. At the moment, urban
gardening cannot supply the whole city, because the focus is clearly on the local neighbourhood
level. However, through gregiesmotion on the part of urban planning, it could be possible for
urban gardening to eventually become a natural part of the food system of cities in the Global
North, similar to cities in the Global South. Nonetheless, evidence shows that participants'
awareness of food production and mental and physichlewegjlincreases when they participate

in urban gardening projects on an occasional or regulavbasisg€LD et al.2004 MIDDLING

et al.2011).

Without more financial help or land to facilitatampardening, the initiatives in question have

to find other ways to shape the urban space. The neighbourhood management Ddtaasstralie

for example, uses elements of theadled tactical urbanism. This is a concept wisielting

with streets, bloskof houses or individual plots of lahdhows that small, concentrated
improvements can often be most effective in bringing about change in the city. This allows new
concepts to be tried out on a localised scale before being deployed across thattoaetidgr

major financial support. It also allows for truly gdased solutions to emer@ORGOLEWSKI

2015, p. 480). Temporary seating and flower boxes are intended to make a part of the
Donaustral3e neighbourhood more liveable and to create a plae@inglere, too, the aim is to

make th&iezgart@ermanent. The hope is that, starting from such small projects, a change will
eventually take place in the entire city.

7. Conclusion

Urban gardening takes place on two levels: while the gesmreéptualisation of agriculture in

urban spaces can be described as the-teaelogardening itself takes place on the ground at the
microlevel. Here, the focus is on the gardeners' individual motives to prorogengellhis

study investigatedehocal effects of selected urban gardening projects in Berlin onlieagyell

and local environment of the residents of the respective neighbourhoods. It is shown that urban
gardening projects are first and foremost social spaces that create asfes@rfiommunity in the
neighbourhood. The gardens are alternative places that do not follow a capitalist logic. Mutual help
and learning from each other are clearly in the foreground. The opportunitietfinsetit in

the fresh air, contact with neighibs, and the possibilities of seifficiency with fresh food, that

result from urban gardening, prove to be beneficial for many neighbourhood dwellers, especially
during the COVIB19 pandemic. In addition, many gardens are educational places wieere child

and young people can learn about nature and the basics of gardening and strengthen their mental
and physical welkeing. The increase in wading through urban gardening can be confirmed and
especially people from disadvantaged backgrounds canh foemefparticipating in urban
gardening and thereby improve theirbadtig. Furthermore, urban gardens have a positive effect

on the local microclimate and create places of recreation.

However, the interviews also revealed many challenges and pralblgragptiojects face. In a

growing city like Berlin, the increasing shortage of space in particular proves to be a danger. For a
long time, there was also a lack of political support for the projects. Today, however, the Berlin
administration has recoguigiee benefits of urban gardening and is trying to integrate the projects
more strongly into urban and neighbourhood planning. In this way, the gardens are to be promoted
and the citizens' commitment to their neighbourhoods strengthened. In the futmdiithe

coding of areas can play an important role, which can lead to urban gardening and other types of
land use coexisting. Other means of facilitating urban gardening include financial help, the
allocation of public land and the appointment of urbaegaidng of fi cers i n e
districts.



In order for the projects to have an effect not only at the local level, but also at the city level, there
is also a need for stronger networking of the initiatives. Since there are clear reservations against
institutionalisation in parts of the scene, networking can only succeed in dialogue with all relevant
actors involved. Through greater promotion and consideration of urban gardening in urban
planning, as well as new, more efficient cultivation methodghtieren be possible for urban
gardening to become a natural part of Berlin's food supply at some point in the future.
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Informal urbanization and access to land for urban agriculture in Dar es
Salaam, Tanzania

Emelda E. Mkwaw& NestoryE. Yamungu

1. Introduction

In recent years, urban agriculture has drawn the attention from the research community because
of its importance in ensuring food security for the rapidly growing urban population
(MARTELLOZZO et al.,2014;UNITED NATIONS, 2015;UN-HABITAT, 2016) Urban agriculture

mainly involves cultivating vegetables and perishable crops, such as tomatoes and spinach. The
production of these crops in urban areas saves soff@onecurring costs in transporting the

same from distant rural settings. Although urban agriculture helps to ensure food security in urban
areas, the evgrowing population and the eustreasing housing densities constrain the level of
access to larfdr urban agricultur@cLees 2011)It also reduces the amount of space in which

to practice urban agricultuMARTELLOZZO et al.(2014)suggest that urban agitare requires
approximately onrthird of the total urban area to meet the global vegetation consumption level

for urban dwellers. However, this suggestion does not consider the challenge of obtaining land and
the suitability of the land obtained for arbgriculturdMARTELLOZZO et al, 2014)

The availability of land for urban agriculture varies across countries ag Veejeasand small

urban centres, depending on the type of urban agriculture practiced and whether it is practiced in
planned or unplanned urban contéktsLEES 2011;MARTELLOZZO et al, 2014) This paper
drawsonHe r i Lefebvreds ideas on the production
context of informalityJoNES, 2020;TSAVDAROLGOU, 2020) Lef ebvr eds i nsight
analyze the production of space for urban agriculture in Dar es Salaam, a city that is highly
characterized by informal urbanizat{beFeBVRE 1991) Urban space can be perceived,
conceived, or lived ({LEFEBVRE 1991 MWATHUNGA, 2014) This phenomenon affects spatial
practices and the associated representation oflspram/RE, 1991 MWATHUNGA, 2014)With

this idea in mind, we examined how land for urban agriculture is pm@ducewtext where over

70% of the city dwellers live in unplanned settlements.

2. The context: informal urban development in Dar es Salaam

Dar es Salaam is Tanzaniads main commerci al
Saharan AfricéAccording to the projections by the United Nations, the current population is
estimated to be six milligBcHMIDT, 2011JUNITED NATIONS, 2015) The rapid urbanization of

Dar es Salaam is associated with informality; informal settlements are occupied by about over 70%
of the populatiofUN-HABITAT, 2009, 2014)n this context, the rapid population growth creates

a need to expand urban agriculture, wiidennal urbanization reduces greatly the availability of

land for urban agricultu(gcHmIDT, 2011 MARTELLOZZO et al, 2014)Urban agriculture is legal

in Dar es Salaam, but there is very minimal land that has been set aside for t(dMqLEpPgSe
2011URT, 2020)Thus, the land on which urban agriculture is practiced is produced and accessed
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informally. According t®onNGus et al (2009) urban agriculture occupies 5% (16.8 square
kilometers)oft e ci tyds tot al area. This 1is proporti
MARTELLOZZO et al.(2014)f allocatngone hi rd of the cityds total

Urban agriculture is practiced in open spaces in the developed areasraiad peeadICLEES
(2011)found that some private and public institutions had allowed farmers to illegally use their
land to do urban agriculture. This form of access to land provides a temporary solution, as the land
is likelyto be required for its designated use, whenever the owner decidesMalLsesi(2011)

notes that urban agriculture is practiced on hazardous lands, such as in road and railway reserves
as well as in lands unsuitable for house construction. The land is accessed through informal
mechanisms; farmersgotiate with landowners for land. As the city urbanizes, there are constant
landuse changes. Thus, the production of space for urban agriculture occurs as a continuous
process in the context of informal access to (lmgs, 2020;TsAvDAROLGOU, 2020) The

factors influencing langse changes and the continuum of prboln of space for urban
agriculture are summarized in Table 1.

No. | Land-use area
1 | Periurban area

Area description Influence for change
The transitional zone between | It is constantly developed f

urban proper and the neighbori residential, recreation
rural area institutional, industrial, af
commercial purposes.
2 | Hazardous area Areas with unfavorab| Access can sometimes be denie
development conditions account of the nature
vulnerability.

3 Infrastructural
wayleaves

Areas reserved for roads, railw
and high voltage electricity lines

Diminishes as roads are expan
and strict managementristituted.

4 Land unsuitable fa

Natural landforms, i.e valleys, h

It may be set aside for appropri

house construction | creeks, etc. uses under strict management.

5 | Open space Undeveloped plots in settlemq It is constantly developedy

areas owners or designated users.

Table 1: Spaceelated constraints on accessing land for urban agricultu(ourceAut hor 6 s
summary of the literatyre

3. Methods

The study was conducted in two wards of Ubungo Municipality, namely Kwembe and Kibamba.
The two wards are located in the-pdvan area, where urban agriculture is mainly practiced. The
study adopted a case study research design to understand statefpesaccessing land for

urban agriculture in the context of informal urban development. According(2914) case

study research draws on critical realistic theories to provide the basis for a detailed investigation of
local realities. This study examined multiple variables otyopidatid used for urban agriculture,

location of farms, land use change as well as farmers perceptions regarding access to land
(BABBIE/M OUTON, 2009) A mixedmethods research approach was adopted to complement
gualitative and quantitative meth@@sessweLL 2009) The study analyzed three types of data,
namely qualitative, quantitative, and spatial data. eatitda were collected through a review

of documents and -Hdepth interview while quantitative data were obtained through geospatial
analysis. Geospatial mapping using GIS and remote sensing involved analysis of remote sensed
data (Landsat 5, Landsat @ handsat Bobtained frontnited States Geological Survey (USGS)
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Field observation (growtdithing) was used to verify results obtained from geospatial analysis.
Content analysis, geospatial analysis, and thematic analysis were used to analyze the data.

4. Results

Dar es Salaam is one of the rapidly urbanizing citiesSalsatan Africa. In 2021, its population

was estimated to be close to seven million. The city is managed through five local government
authorities out of which four are municipahoia and one city council. In Dar es Salaam, urban
agriculture is informally practiced in the-pdran areas. The Dar es Salaam master plan for 2016
2036 shows that, by 2016, wurban farming cove
desigated 2.07% of land for urban farming for 20 years period. This means 88.7% of the area
currently used for urban agriculture was obtained informally, while 11.3% is designated. Urban
agriculture is proposed to be undertaken in theipem areas, wheltgetpopulation density is

low. Again, land for urban agriculture is not provided for in some municipalities. -The non
designation of land for urban agriculture has been the common development practice in Dar es
Salaam. Consequently, farmers have devisedahfoechanisms for accessing land for urban
agriculture.

The farming activities include horticulture, poultry farming, livestock keeping, as well as crop
farming. This paper focuses on horticulture and crop farming, which are grown seasonally. The
horticultural crops grown are mainly irrigated with a small proportion of rainy water. The
vegetables grown are green paper, spinach, cabbage, tomatoes, ladies finger, eggplant, potaitc
leaves, and cassava leaves. Some fruits grown include pawpaws, mangogsesaAtso grown

are sweet potatoes, cassava, and paddy.

4.1 Land use and trends in landover change

Landuse changes result from rapid urbanization in Dar es Salaam. InutmEpeeas, land

use changes involve land changing from agricolt@sdential. The results on laiseé changes

indicate that, in the last two decades, the size of residential land has consistently increased, while
the size of agricultural land has decreased (Figure 1). In addition, the same results also indicate that
the areas under forestry and grassland have also diminished in size.

10000

8000

6000 -—— W forest
agriculture

4000 +—— W builtup areas
grassland

2000 +— —

2000 2010 2020

Figure 1: Trends in a landuse change in Dar es SalaarfSource: Spatial analysis based on
Landsat imaggs

The expansion of residential land, which was previously set aside for agriculture and forestry, and
as grassland, reduces the availability of land for urban agriculture. It is likely that the transformation
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of other categories of land into residential l@haontinue due to the high urbanization rate in
Dar es Salaam, which is estimated at 4.9% per year. This rate of urbanization and associated urbar
development activities will heavily impact the availability of land for urban agriculture in the city.

4.2 Strategies for accessing land for urban agriculture

In the context of rapid urbanization and low designation of land for urban agriculture, land for
urban agriculture in Dar es Salaam is obtained by purchasing, renting, inheriting, as well as squatting
on the land that is not suitable for houses construatid infrastructural wayleaves (Figure 2).
Renting is the main strategy used to obtain land; the farmers rent vacant plots temporally,
cultivating vegetables and crops like cassava and sweet potatoes in the plots. The rented, purchaset
and inherited lang used for farming until it is used as planned or is converted to other, suitable
uses other than farming. In that case, some farmers opt to farm in areas reserved for roads and
electricity lines, hazardous areas, and the land found along riverbaallesyand v

120 -

Renting
58%

100 -

80

60

Purchasing
18%

Inheriting
17%

40 -

Informal
farming 7%

Figure 2: Strategies for obtaining land for urban agriculturE€SourceMKWAWE & YAMUNGU,
202)

20

0 -

5. Conclusion

This paper set out to find out how land for urban agriculture is obtained. It draws on the theory

of the production of space to determine how the urban farmers in Dar es Salaam access land for
urban agriculture in the context of informal urbanizatioaslbben established that the land set

aside for urban agriculture is insufficient. Consequently, land for that use is obtained by purchasing,
renting, inheriting, as well as squatting on land that is not suitable for house construction and
infrastructurava y | eaves. These practices inform farn
realities and form their experience in trying to access land informally. Besides, it is rapid
urbanization that makes land for urban agriculture unavailable in the cisizasthesidential

land is increasing at the expense of that of the land set aside for uses. Less than a quarter of the
cityds area required for urban agriculture i
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for their livelihoods must eghadopt modern farming techniques that allow for the cultivation of
small pieces of land or obtain land in the rural areas found near the city.
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Guerilla Farming in Nairobi: A case
subversion

George Kituku 88. Makau Kitata

1. Introduction: Historical Background on Urban Agriculture in Nairobi

Urban Agriculture is deeply entrenched in Nairobi and has developed since the 1980s, especially
among the urban poor, who suffer from the increasing rate of unemployment and high food prices
(FOEKEN & MwANGI, 1998) Guerilla Farming is a form of WAwhich farmers informally grow

crops or raisanimals iran insurrectionary manner on private or public open spaces and unused
land that they do not own, and without the permission of the rightful owners and/or the authorities
(HunG 2017). Historicallairobi has seen a myriad of laiseé policies that date back to the
colonial times. According to the 1948 Master Plan of Nairobi City, the British Colonial
Administration designed the preservation of ample open spaces and gre¥iparks &l,

1948) However, this unutilized land was to remain for recreational purposes only devoid of any
form of agricultural practice on it. By and large, UA was outlawed and discouraged since the
colonial era (ibid.). UA has consistently been practiced in Nairoked daisaite its illegitimacy,

which has seen subjective negative perceptions on urban farmers as being retrogressive and poor
(FOEKEN/ MBOGANIE-MWANGI, 199§. It was not until recently in 2015 that the Nairobi County
effected a legislation that expligitgmotes UA GOVERNMENT PRINTER, August 27, 2015)
Nevertheless, the negative stereotype on UA as previously imposed on urban farmers is yet to
change.

The focus on guerilla farming was chosen because it has been instrumental in improving the
greening of pen spaces, especially along the city's main roads, which not only has aesthetic value
but is also crucial in mitigating the effects of climate chiaogeey & MwANGI, 1998).
Furthermore, the present literature on UA in Nairobi does not explicityndglegilla farming

as a major aspect of reseaBihce a large share of urban agriculture in Nairobi is informal there

is not much literature specifically on guerrilla gardening. The term comes from the Global North
as something 0newaoTarnAtH 20540 n the case ofihe Global Sauth,

it is seen as something backward that must be overcome in the course of mod@mrisadibn (

al. 2020WINKLER PRINS 2017).

This study, therefore, aims at studying guerilla farming withafooud @mus t andi ng t he
motivating factors to pursue the practice. In essence, the main subject on farmers is to get the
subversive narratives on how they have perpetually dodged the authorities to remain resilient
despite the calls by authorities taat@athe farming sites. The scope of the study is based on
guerilla farmers who grow vegetables, seedlings, flowers, and trees for commercial purposes within
the Nairobi Metropolitan Area.
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Figure 1 Research areas along NairobMombasa Highway, and the NairobiNamanga
Highway (SourceGGOOGLE MAPY

This project is organized in the following manner. The first segment tackles the introduction and
historical background on UA. The second part is codoeitiethe state of the research, which
critically provides a literature review on the current knowledge of guerilla farming. The third
segment entails the theoretical framework, which gives the conceptual arguments on which the
study is grounded. In addit, the research questions for the study are articulated in this segment.
The fourth segment deals with the methodology that guides the study, such as data collection and
analysis methods, as well as the challenges of the same. The fifth segmeitsetinegnhe

research findings. The empirical report on the study outcome is outlined in detail. The sixth and
the last segment is the conclusion part, which gives a summary of the project report and gives
recommendations on the need for further relsearc

2. Literature Review

Labo6s (1990) historical work on informal UA |
of supplementing the needed nutritional value of food to poor Nairobi residents and contributing

to enhanced food security in the city. Due to the rapidly apdagdscape of Nairobi, this
indicates a research gap on guerilla farming. The scholar overlooks the subversive force of these
farmers who, in most cases, are hounded by authorities for tilling in illegitimate parcels of land.
HARDMAN andLARKHAM (2014) lok at the motivations of guerilla farmers in their unstoppable
desire to make a produce in oftentimes illegal parcels of land. They argue that guerilla farming is a
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good thing that should be encouraged to make unused land more productive. The authors,
howe er, avoid discussing the challenges and s
afloat, which the current research attempts to cover. Another vitwk$yiN(2018) on guerilla
gardening postulates that the city of Nairobi can be reclaymedssive practice of guerilla
farming to provide the aesthetic value and alleviate on challenges of food accessibility to
Nairobians. However, the author does not delve into the hurdles that the city guerilla farmers face
in their quest to reclaim Ndwian the hands of authorities. This paper thus attempts to focus on

the challenges of guerilla farmers and the subversive means they employ to beat the authorities.

3. Theoretical Framework

GRAY et al. (2020) argue that despite the existence of extant studies on UA in Global North and
Global South, thereissad i c hot omi zed v i evan antiquatdd stenebtypicadt, r e c
even neaolonialview of urban processes in the GSwis theGlo b a | Northo (ibid.
a developmentali st di scour se, research on U.
something that is a necessary processanghg t o0 mor e 060 mode meludingway s o
the purchasing of food supermdc et so and whi ch shouelld ndinmattehda
(WINKLERPRINS 2017, p. 3). At the same time, in the Global North, UA is understood as a form

of cultural di stinction with emphasis on its
0 tetnatives to the capitals neoliberal gani sat i o ToORMAEHI 20ld,bpa 562. ) i f e O (
WINKLERPRINS (2017) finds this very problematic and point outdifferences regarding the

practice andnotivation of UA are lessening whei@asceptions in literaturemain separated

(WINKLER PRINS 2017) Following these conceptual arguments, the current study aims to research

on the idea of subversion of guerilla farmers in the Global South and the means they employ to
surmount to the challeegfaced. The main overarching research question in this study is about
how guerilla farmers in Nairobi subvert against the authorities. The second question is on what the
challenges of farming in an illegitimate piece of land are. And finally, theeghioa ¢s on how

the County Government of Nairobi incentivizes and supports guerilla farmers.

4. Research Methods

This study followed a qualitative research design, with the central theme being to capture the
subversive narratives of the farmers. The ddlaction methods used are key informant
interviews and observatifthomBURG, 2012) Informants were roadside farmers who work along

the Nairobi Mombasa and the NairoBiNamanga HighwayAfter a short introduction to
establish the context of the intews, they were willing to participate in the research. Since itis a
student research project, they agreed to offer information free of charge. Photography is used
illustratively. The photographs do not focus on the human subjects for purposes ofjgraecti
identity of the informants. This anonymity considers objectivity in research. The sampling method
is purposive samplifoNnGco, 2007 which would help identify only guerilla farmers in the study

area along the motorway in Mlolongo located along the Noothiasa Road between Nairobi

and Athi river and Namanga Road in Kitengela within metropolitan Nairobi (see Fig. 1). The
decision fothese locations was made because most of the agricultural activity takes place on areas
designated road reserves along the highway.
which banks on the narratives of research participants from their samapexperiences
(GoobsoN, 2011). The interpretation of those narratives helps to construct knowledge, which is
obtained qualitatively from the subjects themselves. We had to deal with the problem of trust since
the farming on the roadside is viewediasral by Kenyan authorities.
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5. Research Findings

Foll owing the data coll ection exercise in Na
1), areas on guerilla farmers, interesting perspectives on guerilla farming emerged. Key informant
inteiviews and purposive sampling in the area of study focused on five guerilla farmers and one
agricultural Extension Officer from Nairobi County. The central argument from the interviewed
guerilla farmers paints a picture of resilience and subversionn@perati designated road
reserves of the highways, the farmers shared narratives of perpetual problems of occupancy from
the Roads Authority, commonly known as the Kenya National Highways Authority (KeNHA).
Additionally, the guerilla farmers are constmitbyoiled in problems from the authoritglarge

of environment, called National Environment Management Authority (NEMA). Whereas KeNHA
tries to evict the guerilla farmers from the road reserves of the highways, NEMA, on the other
hand, tries to implemetine national ban on the use of plastic bags, which the farmers popularly
use to grow their seedlings. Nevertheless, the farmers interviewed depicted a strong sense of
subversion to outsmart these authorities and thereby continue with their farmirem uhkbak
respective farmersd narratives are described

Case A

A guerilla farmer based in Kitengela along the N&leshanga Highway, elicited a narrative of
immense resilience and subversion because he is constantlyolaleimg rom KeNHA. He

narrated that at one point, the KeNHA officials flattened his farm overnight using a bulldozer,
which was a culmination of prior notices and warnings from the authority for him to vacate. This
eviction made him rock into massive bsseproperty (seedlings, vegetables, flowers, and trees)
worth 150,000 Kenya Shillings (approx. 1.150 Euro) was destroyed. He however subverted against
KeNHA by relocating to his present location along the same highway where he grows new
seedlings (Fig).Zven though he faces new eviction threats from KeNHA officials, he said he is
adamant and resilient that he will not go anywhere unless evicted again, in which he will still
relocate. This illustrates the resilience of UA in Kenya as a continuows giroegstiation

between those who use it as a source of livelihood |t and the authorltles who outlaw the practice.

¢ < L . £ “{ \!
Flgure 2 New guerllla farm in Kltengela on NairobrNamanga Highway. (SourceKlTUKu
202)
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Case B

A qguerilla farmer based in Athi Riaong the NairoEHNamanga Highway, grows flowers,
vegetables, and tree seedlings next to the road for commercial purposes (Fig 3). His narrative
exposed a new dimension of corruption and bribery depicting him and some errant KeNHA
officials. His story exgaghed the way the officials use blackmail strategy (of imminent eviction) to
solicit bribes amounting to 1,000 Kenya shil
his existence in his farm. He t ertmedruphi s ve
KeNHA officials, and said he is very much comfortable with that arrangement, and he does not
want any help whatsoever regarding his emancipation from extortion by the KeNHA officials.
Ideally, he has remained resilient in his farm througlpteamrwhich he uses to circumnavigate

the KeNHA system, and thereby remain subversive.

- <& 4 5 » ~ . 5

Figur 3 Flowers, vegtale, and tree seedlings next to the road for commercial purposes.
(SourceKiTuku 2021

Case C

A guerilla farmer practicing his farming in Athi River along the Ndaotainga Highway. His

narrative centres around the subversion agfanSiEEMA officials. Kenya outlawed the use of

plastic bags in 20INEMA, 2021). It became problematic for the farmers who entirely depend

on these plastic bags for their farming. Despite the ban, NEMA allowed factories and consumers
to cleatup the old ®cks of the plastic bags that had been produced before the ban came into
effect. Currently, it is very hard to acquire these plastic bags because these bags are no longer in
the market. Case C said that he has been able to subvert against NEMA lgythecgarme

plastic bags albeit surreptitiously for his tree seedlings anyway. He disclosed that he places orders
for these plastic bags from neighboring countries such as Uganda, which are shipped to Kenya as
a top secret. Case C also explained that tedéasble to dodge the NEMA officials who do

routine inspection on the plastic bags by claiming that he is still clearing the old stock of plastic
bags that he had stocked from 2017 before the bags were outlawed.



Figure 4: Seedlings in plastic bags despite plastic bags bafSourceKiTuku 2021

Case D

A farmer practices his farming in Sabaki area along the N&irobasa Highway. His narrative
interestingly argued that the KeNHA officials have never threatewed tom or extort money

from him. However, the officials have severally warned him not to keep too close to the road the
tall tree seedlings to avoid blocking the pe
against this warning from KeNHXficials because he complies only when he spots the officials

but moves his seedlings back closer to the road once the officials are gone. He argued that when
placed further from the road, his customers hardly spot the tree seedlings. He alsoatarrated th
one of the challenges of farming in an illegitimate land is theft of his seedlings. Having no fence to
secure his merchandise, he said that he rakes into losses when he sometimes finds some tree
seedlings, flowers, and vegetables missing. Neveltiestsgsessed great resilience in soldiering

on, and particularly by refusing to stay away from the road.

Figure 5: A farm on the pedestrian pathaYSourceKlTUKu 2021
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CaseE

A guerilla farmer based in Mlolongo area alongdinebrMombasa Highway. Her narrative on
resilience is depicted on the idea that she has been evicted twice from her former guerilla farms. In
the first instance, she was evicted by a private developer in liaison with KeNHA officials to pave
way for constiction of a fuel station. She explained that she subverted that eviction by moving
her farm next to the constructed petrol station, and in the middle (island)-ofey tradfic on

the NairobiMombasa Highway (Fig 6). In the second instance (FigeXpkkired that she has

recently been evicted from a private land in which she had been growing her merchandise.
According to her, the landowner only issuedlay hotice for her to vacate, which was a short
duration for her to move all her tree seedmveggtables, and grass. Soon afterwards, she said that
the private developer feneaftithe entrance to the land using a metallic fence, effectively making

it impossible for her to access her merchandise. She said she lost property worth nearly 300,000
Kenya shillings (nearly 2.300 Euro) after being evicted from the private land. However, she has
been subversive by preparing a portion of land for tilling on the entrance of thefféscdd

R | -

Figure 7. A previous guerilla farm recently been fencedff by a private owner. The farmer
is preparing to setup seedlings in front of this metallic fence(SourceKiTuku 202}
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Case F

An agricultural Extension Officer of theai r obi 6 s Ki bera area opin
penchant of utilizing urban spaces through informal farming. She also confirmed that the idea of
subversion on the part of these guerilla farmers is true, as the farmers majorly subvert through
relocation aér being evicted. She explained that the negative perception on UA is gradually fading
in the wake of the 2015 Act by the Nairobi County to support and promote UA. She argued that
not all urban farmers are guerilla farmers, as some are allocated garibb@dinty officials

albeit informally. Additionally, the County Government has attempted to enhance extension
services to urban farmers, although she acknowledged that the operationalization of the same has
since remained quite a challenge. Shealadked that guerilla farmers help to make land reserves
safer by clearingp bushes and enhancing the aesthetic value of the city. Since to guerilla farmers,
the County Government has not so far disturbed their existence, it points a finger indicating tha
the local authority supports guerilla farming. She said that she could not agree or disagree with this
inference.

6. Conclusion

This study was focused on guerilla farming in Nairobi as a type of UA. It acknowledges that the
County Government of Nairobi qugrts and promotes UA, courtesy of a recent legislation on the
same of 2015. The ACT shows a significant level of acceptance of farming activities along the
motorways of Nairobi and the agricultural Extension Officer in Nairobi applauds guerilla farming
for its aesthetic value and the bid the farmers make to clear bushy road reserves for cultivation.
Nevertheless, lived reality deviates strongly and it becomes clear that guerilla farmers need
recognition and security to make their activity safe and erabtréwing city. The narratives of

the farmers agree that guerilla farming on road reserves and-pvivegellands require resilience

and subversion if success in the farming is anything to go by. In addition, the narratives showed
the challenge of ¢ft of tree seedlings and vegetables as the security of the goods on the road is
not guaranteed. This study therefore adds new knowledge that guerilla farming in Nairobi, which
has previously been overlooked largely by scholars as an important tyge e$déAtial for

securing livelihoods and enhancing green cover for open spaces, which contributes to climate
change mitigation despite its historical illegitimacy. Legislative tolerance could revolutionise
agricultural activities and change the percepititarmers as illegal actors in Nairobi's green
environment. Further research is needed to establish how the County Government of Nairobi may
collaborate with KeNHA and NEMA to help legitimate the farming through legislations and
transparent land appravad the farmers.
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Political Challenges of Urban Community Gardening Project&€xploring
the origins of the challenges aPrinzessinnengartenn Berlin with an Actor-
Network Analysis

Marieke Marke& Alexandra von Brunn

1. Introduction

The attention on urbasommunity gardens has experienced a sharp rise in the last decades. A lot
of the research focuses on the beneficial attributes of such garden projects. The goal is often to
ensure the social and ecological potential of the urban green space in thelloagnereasing

number of community gardens popping up in urban settings can especially be detected in Berlin.
In 2019, more than 200 community gardens were registered i(ABeHNDE KONTOR, 2021;
NoOMADISCH GRUN, 2020aRoTE BEETE, 2021, 3=NUVK, 2021) Along with this development,

multiple challenges arise with the gardening projects. These challenges are often of political nature,
since many different interest groups are involved in the detwimgy pocess. Foremost, the
structure of Berlin being divided into several boroughs adds up to that since many actors are part
of management processes on the city as well as the borough level. One of the most pressing political
challenges is the lack of avalghlblic space in Berlin where community gardens can evolve
sustainably. With many interest groups involved in the allocation of spaces for community gardens,
different interests may collide and lead to conflicts. At this point, our analysis tielygetthana

origins of this challenge. We will take a closer look at the most influential involved actors.
Exemplary, we will look at tReinzessinnengéP@in Kollektiv in Berlin Neukdlln as a case study

and apply an ActaéYetwork Analysis (ANA). Firstheé theoretical background including the
benefits and challenges of urban communities will be delineated. Subsequently, the specific
challenges of the case study will be explained. After a short explanation of the methods, the results
from the ANA will be pesented. The following part will discuss the results and potential solutions

as well as validate our hypotheses. The paper will end with a short conclusion.

2. Theoretical Background

2.1 Benefits of urban community gardens

Urban Agriculture (UA) is@actice that has evolved next to rural agriculture in countries under
the increasing pressures of food producti or
productlon process and distribution of food and other products by plant and/or livestock raised

i n and around ci (ArRMeNsAetah20D9¢epeli3¥he aprcept compasesdots 6

many forms of gardening that may include e.g-istealfive urban farms, food production,

rooftop gardens, schgards gardens, allotments or balcqm®@sNAGHI, 2014)A broad range

of the literature about hein community gardening projects treats the manifold benefits of the
community gardenN&RMANDA et al, 2019ARMSTRONG 2000;RosoL, 2012;SONNINO, 2009;

TORNAGHI, 2014VEEN et al, 2016WINKLER PRINS, 2017) Those include environmental benefits
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such as improved air quality, reduced heat islands, climate change adaptation as well as food
security(SONNINO, 2009) The ecological impacts are closely linked to public health benefits
(ARMSTRONG 2000)provided by urban green spaces as well as topics like social GdbeEsion

et al, 2016) While benefits as food resilience and securityethatas economic pressures are
majorly emphasized in UA research in the global south, environmental benefits and social cohesion
or the increase of social capital is emphasized in research in the gloffskigantia et al,
2019;WINKLERPRINS, 2017) In general it is notable that UA is seen as a tool to alleviate many
pressures that occur in urbanized centers as pe@erregion, community health and grassroot

urban development, environmental benefits, empowerment of women or urban beautification
(ARMANDA et al, 2019RosoL, 2012WISKERKE, 2015)

2.2 Challenges of urban community gardens

Besides the benefits of urban community gardens, some more critical aspects of urban community
gardens show that they might also foster neoliberalist pré8stEesER/T HEODORE, 2002)

turning the garden spaces into exclusive projects in favor of theieqgmrspective instead of

the social or ecological functigh®\YER, 2003) Within this context, the management of urban
community gardens faces many challenges. The community gardens are often instrumentalized by
policymakers, real estate@ecbr researchers in the discussion about the ownership and usage of
urban public spacéBrRODY/ DE WILDE, 2020) The conflicts over usage rights of limitedrurba
spaces can be identified as one of the biggest challenges in Berlin. Additionally, urban planning
agendas often favor economic development projects and housing over community garden projects
(RosoL, 2012 ScHMELZKOPF, 2002) Another challenge of voluntdmrsed community gardens is

to meet adequate funding ne@¥sTH/K URTZ, 2003)It can easily be comprehended that in the

urban context of community gardens a huge vafistgkeholders is involved in such projects.

The differing interests of these urban actors can lead to conflicts and competition among them.

2.3 CasePrinzessinnengarterKollektiv Berlin

The project PG was founded at Moritzplatz, Kreuzberg, in 2009 by the carrier organization
Nomadisch Griun Gnalsth mobile community garden. In 288nadisch Griaoved to a new

location to a partial area of St. Jacobi Cemetery in Neukélin while theddetganization
Common Grousidyed at the initial location. At the new location in Neukdlln, the PG has been
rebuiltas a community garden space surrounded by mostly expiring and somsgestjliaves
(NomADISCH GRUN, 2020a) The main goal of the community garden is the offering of
environmental edation through collective learning about biodiversity, urban ecology, climate
adaptation and the enhancement of local participation. Regular open gardening days invite
neighbors to participate inclusively in the garden work (ibid.). Apart from thatlektesaddo

builds offshoot gardens for external organizations such as schools, companies, or cultural
institutions in and out of Berlin. These external projects depict one source of financing of the PG.
Other streams come from the garden coffeehouseegathile sales to restaurants. On top of

that, the Kollektiv regularly files applications for funding programs provided by the city or the
borough(NomMADISCH GRUN, 2020h)

Building on the research of other community gardening projects in Berlin, we identified the
conflicts about available spaces as the masingechallenge for the case of PG Kollektiv
(CLAUSEN, 2019;oswiG, 2020)Our interview with a representative of the project confirmed this
insight. The primary PG at Moritzplatz exemplifies the conflict about maintaining the space. Only
after massive pressure from residents andesstid public petition in 2012, the area was signed
over to the borough and became public. Thus, the selling and privatization of the land could be
prevented. However, the borough could give the usage rights to ofi@fib@rstitutions such

as schoalin the futureThe space in Neukoélin is privately owned by the Protestant Church and
the Cemtzry Union of Central Berlin is the administrator of the space. The Kollektiv rents the

7C



partial area through a usage agreement which gets extended every five years until 2035, however
the Kollektiv is dependent on the continuation of the contract. ThenGhdependently decides

who will use the area. This illustrates again the competition between the PG and different public,
private or norprofit institutions for available spaces. Other challenges for the Kollektiv include
usage restrictions by the Gdfitor the Environment and Nature Protection Neukdlin (UNA
Neukdlln). This conflict will be explained more in Chapter 4. Furthermore, the maintenance of the
calm cemetery environment for visitors was challenging for the Kollektiv in the beginning. Lastly,
the representative stated that the Kollektiv experiences chronic underfinancing, as most other
community gardens. Concerning this, t he Sen:
and Climate Protection (Senate UVK) has recently establishedm {ordgcditate the funding

process for community gardéBsNUVK, n.d.) The interviewee confirmedthhe reception of

funding is less of a problem for community gardens in Berlin than the provisioning of available
spaces. Thus, we will focus our analysis on the challenge of conflicts about available spaces.

3. Methodology: Actor- Network Analysis

On the basis of the background research and our identified challenges in UA, this study treats the
origins of political <challenges of the wurban
Specifically, we Wibcus on the challenge of laimgk conflicts on available spaces between the
involved stakeholdeis/e chose the PG Kollektiv as a representative case study to analyze origins

of political challenges since it has been established more thi@caateeago, there is a good

amount of literature available on the political conflicts of the space and the challenge-about long
term contracts with the Senate of Berlin hasnerged recently in 2019. Our objective is to
identify the involved stakeholdefso are part of the political contractual challenge and who have
different points of views. Thus, our research questitvhis:are the most influential actors for the
community gaRi@Kollektiv (Neukdollin)?

In order to identify the most influentiataas for PG Kollektiv we will use a mixed method
approach that covers an analytical approach of theNettwork Analysis (ANA) that will be
supported by an interview. The methodology of an ANA foresees to analyze values, interests,
relations and depenaes of actors around an issue to BINSERINK, 2010) The methodology

of the ANA follows six steps accordingeMsERINK (2010): (1) The formulation of the problem

as the point of departure, (2) the mapping of all stakeholders involved, (3) the mappialg of form
relations between actors, (4) the mapping of interests, objectives and problem perceptions, (5) the
mapping of interdependencies and resources of actors, and (6) determining implications and
consequences for the problem statement. To verify the psihtement, the actors involved,

and their interests and dependencies, this study uses an interview with a representative of the case
study to support the methodology of the ANA. Building on our literature scan and the Berlin case
studies, we came up witinge preliminary hypotheses:

H1: There are only a few key stakeholders involved in the challenge about available spaces.
H2: The origins of the political challenges are presumably related-tripeofinterests.
H3: The k e )nterestsaake eather bppasingsadeach other.
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4. Results

(1) Formulation of the problem as a point of departure

As a point of departure, the formulation of the problem is the first step of the ANA. That includes
the identification of the problem owner, the cleft and the cause of t{iengefing, 2010) The

PG Kollektiv can be identified as the problem owner. The tClidfé @roblem is the lack of
available spaces for urban gardening projects in Berlin. If community garden members are able to
find a suitable space, the remaining problem is often the lacktefdonigage contracts with the

owner of the space. The cafasehis cleft is the presence of a huge variety of interest groups in

the city of Berlin for the limited number of vacant urban spaces. That leads to the dilemma that
the environmental and social function of the PG in its significance as a commenitis gard

endangered. The problem statement, cause and resulting dilemma was confirmed by the interview
partner.

(2) Create Inventory of actors involved

For the second step, the creation of the inventory of involved actors, basic principles from policy
analyis are use(ENSERINK, 2010) The goal of this step is to identify ten to twenty actors with a
relatively balanced set of interests and goals. Further, the resulting actor network should be in line
with the chosen level of the problem analysis. In this casdlikedocal level since we look at the
specific gardening project in Neukdllin. There are different techniques to make a first selection of
involved actors. Most of those methods are complementary. For this analysis, the imperative
approach was used in canation with the reputational approdERSERINK, 2010;MITROFF,

1983) For the imperative approach, one could firstly ask which acton§lusmemportant

factors of the situation and secondly, who hagerest or is affected by the problem situation

or possiblsolutions. Those are actors who feel strongly about a certain issue and are willing to act
upon it in their interest. The reputational approach asks key actors who are well informed about
the policy problem about other potential interest groups. Thippliasl @uring our interview.

The inventory | ist i s structured according
system and is illustrated in the system diagi@igune.
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The governance authorities includeéztkecutive Agency for Small and Medsaimed Enterprises

(EASME) as partoftteur opean Commi ssion (EC), the Ber|l
Environment, Traffic and Climate Protection
Neuk | | rfiée¥orthetEhveonr@eht and Nature Protection Neukdlln and various political

parties on the borough level. The EASME as part of the EC was added by the interviewee to the
actors list and can influence the provisioning of financial resources for urbanigogamtens.

The Senate UVK has an influence on and interest in the creation and allocation of available spaces
in Berlin as well as on the provisioning of funding means for community gardens. The District
Agency of Neukdlln can influence the allocati@vailable spaces and grants funding resources.
Further, it has an interest in who gets the usage rights of free spaces in case the land is owned by
the Agency, for example at the garden at Moritzplatz. The UNA Neukolln has an influence on and
interestm how the area of the garden is used in compliance with the nature usage regulations. The
political parties on the local level in Neukdlin have shown an interest in the type of usage of the
area by positioning themselves in favor of or against theeaativitie Kollektiv. The next actor

group of private and sepublic institutions includes the Protestant Cemetery Union of Central
Berlin and residential building cooperatives. As the administrator of the area, the Cemetery Union
influences the establiskm of rent contracts and has a huge interest in the type of usage of the
space. The building cooperatives can be seen as a competitor for rent contracts of the available
spaces in Berlin. The next actor group is represented by the local interestigroungéuaé the

PG Kaollektiv and various local social or ecological initiatives. The Kollektiv itself has an interest
in and influence on the ecological and social funatixpressed as community participation in

Figure-which are basically connected to most factors connected to these two outcome functions.
The Kollektiv also holds a special interest in gettingdomgusage rights for the areaessd

other local initiatives are allowed to use parts of the area for their own gardening activities such as
the Association Flamingo cultivating female medicinal herbs, the Association Mellifera practicing
beekeeping or an organic farming initiativearaated by the interviewee. The last group consists

of unorganized individuals such as residents, cemetery visitors-asthgroighomeless people.

These individual actors were added to the inventory list by the interviewee. They all have an interest
in the type of usage of the spacm#&ntain the calm, recreational atmosphere of the cemetery,
although with different motives.

Subjects (leave out for now) ‘ Players (take along)
Local residents Berlin Senate UVK

Local s&e initiatives District Agency Neukolin
| Cemetery visitors ‘ Prot. Cemetery Union Central Berlin
Prinzessinnengarten Kollektiv

Residential build. coop.

Political parties ’

Crowd (leave out) Context setters (maybe take along)

Drug using/homeless people Of. for Env. & Nature Protection Neukdlin
‘ European Commission (EASME)

-

Power

Interest

Figure 2: InterestPower-Grid of actors(Own illustration)

Figure 2 illustrates the different actors from the inventory list in an-jm&resgrid to identify
the most relevant actors for the further analysis. Up to this point of the analysis, the players and
the context setters are considered the most reéetars As a last task, we identified the core
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values, the perceptions of the problem and the resources of the relevant actors to expand their
characterization.

(3) Mapping of formal relations

As the third step of the ANA the formal relations betweepl#tyers and the context setters are
mapped irFigure. The goal of this step is to idgntiferarchies between the actors and map the
effects of legislation in place. The map starts at the top with the European Union legislation level
and descends to city level and then borough level leg{BmsBRINK, 2010)Figure shows that

the position of the EASME at the top is to g
Net wgSENKTEBVERWALTUNG FURSTADTENTWICKLUNG UND WOHNEN BERLIN, 2021}0 the

Kollektiv. Onthe city level, the Berlin Senate UVK has cregtedjeam for community gardens

in Berlin which is supposed to support, connect, and fund community gardens in the city and create
new gardening spaces. This facilitates the process, information abeaitadmidyaof funding
resource6ENUVK, n.d.) Part of this program has been the establishmertiotehactive online
platform 6Produktives Stadtgr¢gnd. Apart fronm
the Senate UVK also granted funds to the F
Nachhaltige Ent wi ckI uns@ggeinRQBEaANE2DL9ianexpdlamed bydtleev e |
interviewee. Furthermore, the enacted legislation on nature protection by the Senate UVK affects
the assignation options of the UNA Neukdlln on the borough level. Within this scope of action,

the UNA Neukolln ca directly put up conditions for the PG in order to comply with the nature
protection legislation. The Cemetery Union has the power of disposition over the usage rights of
the area. In addition, the Cemetery Union could also sell parts of the ardaisttacthAsgency

and pass on the allocation of usage rights.

-
European Commission | “Edible Cities
(EASME) Network” funding

§53 Berliner ) . :
Naturschutz |Berlin Senate UVK Plattforrp. Produktlves ’
| gesetz | Stadtgrin  “Handiungsprogramm
) —— Berliner Stadtgriin 2030 &
‘ BENE funding Charta fiir das Berliner
- — \_Stadtgriin (Leitlinien) i
’ o | Umwelt- und
ECTECAREeUioln Naturschutzamt Neukdlin
e
| Landschafts | p
4 |\ plan 1993 '\ Grundlagenvereinbarung
vl \\ \\\ zwischen Umwelt- und
Evangelischer e N Naturschutzamt und
Friedhofsverband N N \_Prinzessinnengarten J
e
Berlin-Stadtmitte

Prinzessinnengarten Kollektiv

Figure 3: Map of formal relations and legislationOwn illustration)

(4) Inventory of interests, objectives and problem perceptions

After we identified and mapped the formal relatietvgeen the actors, step four included drafting
the problem formulation of all actors, which included their specific interest, objectives and the
problem perception. In contrast to the initial problem formulation in step 1, in this step we consider
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not only possible problem formulation of one actor but for all critical actors as depicted in Table
1.

Actors Interests Desired situation/ Problem Cause Possible
objectives formulation Solutions
Problem Maintenance of = Longterm security fol Lack of Many Prioritized role
Owner: sociafunction of | space available interest in city planning/
Prinzessin  garden spaces groups support by city
nengarten
Berlin Access to green = Transformation into a Lack of Too many | Less privately
Senate UVK and sustainable @ sustainable city, available interest owned space,
mobility and distributing space fair spaces groups more city owned
infrastructure, fair and according to all spaces and
and equal access| needs influence

public services

District Providing public = Distributing services Lack of Too many Less privately
Agency services equally | fair and equally in available interest owned space,
Neukdlin (education, health diminishing space spaces groups more city owned
living space etc.) spaces and
influence
Cemetey Maintain cemetery Safe usage of graves Financial and = Increase of Cooperation
Union and green space | longterm functional urn with urban
with transforming maintenance of 1/3 o maintenance o funerals garden projects
6f uner al greenspacethatis @ space as PG

publicly accessible,
community activities

UNA Enforce Compliance with Non- Lack of Compliance and
Neukdlin compliance of 6Landschaf compliance of communica increased
environmental 199350 law by tion communication
regulation Prinzessin
nengarten
EASME Establishment of | Addressing social Increased Social Financial
(European | participatory challenges through | challenges in | inequality = support for
Commissio = network of cities = Edible Cities Network cities edible city
n) that realize edible Project (funding) solutions

city solutions

Table 4: Inventory of Interests, Objectives and Problem Perceptiorf®wn illustration)

Theinteresb the actors are viewed as stable and helps to find out whether the petaewd

a specific objective or solution as acceptable. To identify the interests, we asked: Why do actors
want to achieve things, why do they care and how are they affected by the problem? In contrast
the objective of an actor is directly linked to thklem formulation and seeks to formulate what

an actor aims to achieve in a certain situation. To find out morelgbotines asked: What and

when does the actor want to achieve in the problem situation and which costs and benefits are
connected tahe situation or possible solutions? Lastly, we seeked to specify the perception of
problem formulati@ach actor, that implied their individual view based on the selected information

or social background of an actor. For the identification of pernseptt posed the question of

the perceived problem for each actor, the causes and possible solutions.
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When looking at the results of Table 1, it can be seen that interests, objectives and problem
formulation are diverse for all actors. The local adntiniséran Berlin (Berlin Senate UVK and
District Agency of Neukdlln) aim to provide a fair access of public services, which is shaped by
compromise due to the lack of space and many interest groups in Berlin. However, they support
the existence of the gamddue to climate protection and the social function, as the interviewee
explained. Further, the interview partner showed that the cemetery union aims to maintain the
green space, space for cemetery visitors and community activities despite thensicanities

and changing funeral culture by cooperating with thH@®&BscH 2021) The UNA Neukolin

seeks to ensure the compliance of the landscape plan 1993 (Landact@®3phnd maintain

flora and fauna in the city, which displays another insight from the interview. Lastly, the EASME
aims to establish a participatory network of cities and address social challenges through edible city
solutions (SENATSVERWALTUNG FUR STADTENTWICKLUNG UND WOHNEN BERLIN, 2021) A

detailed description can be seen in Table 1.

(5) Mapping out interdependencies between actors by making an inventory of resources

After step 2, 3 and 4, we are now aware of the hierarchies, roles and resources of the different
actors and further of their specific interest and preferred solution in the problem formulation. On
the basis of this information we are able to conduct siepwbich we mapped out the
interdependencies between the actors. The final matrix (Table 2) depicts the dependency of the
problem owner (PG Neukdlin) to the actors in his environment which is determined by the

i mportance of act otionsidtherpmisleonusolving angd thdir ifceniflictingd e d i
interests. We first looked at the players and context setters, that were identified in step 2, and
subsequently added al so O06Subjectsd identifie
identified critical actors in order to identify if the problem owner is dependent on the actors
(ENSERINK, 2010) The critical actors were analyzed through mapping out the resources of actors
and if they were important/not important and replaceable/not repladéaisie actors that hold

highly important resources that are not replaceable/ have a low replaceability are considered
critical. Possible resources of actors that were included are: information, knowledge (and skills),
manpower, money, authority/ formal powmsition in the network (support from or access to

other actors), legitimacy, organization (ability to mobilize and use resources effectively and
efficiently. In a second step we looked at the dedication of each actor: Does the actor have an
intrinsic nterest to get involved into the issue/ problem? Actors were divided into dedicated and
nondedi cated actors. The aspect of o6dedicatio
resources (ibid.). Further, if an actor is influenced by cb®isedits of problem solving, those

actors will likely to be dedicated (ibid.) Those actors that are not influenced -dealscatad,

will be | ess 06t hr eat e thosearthnsWildealso Haler o mabiize e m o
resources faactive support (ibid.) The detailed table on the analysis if actors are critical and critical
or not can be found in Table 3.
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Dedicated actors Non-dedicated actors

Critical Non-critical Critical Non-critical
Similar/ Strong allies: Weak allies: Indispensable Actor that
supportive . . allies that are hard | does not have
obiective Protestant _ Political Parties olaciivaie: to be
ORJeClV! Cemetery Union of Local Resident involved
Central Berlin ocal Residents Berlin Senate UVK (initially):
Local Initiatives o '
ﬁlstrllgt"Agency European
eukolin Commission
(EASME)
Conflicting | Strong opponents | Potential critics Potential strong Actors that
interests (biting dogs): (barking dogs): opponents need little
and , . . (Sleeping dogs): attention
o Office for Political parties .
chiectives Environment and Residential Buildi None (stray dogs):
Nature Protection Ce5| entlg utiding Cemetery
Neukdlln ooperatives Visitors

Table 5: Final Matrix: Dedication, Importance, Objective/Interest (Own illustration)

Table 2 summarizes our findings on the dependencies of the PG on other actors. The Cemetery
Uni on was i1identified as a 0Stronglaklbrdayed t o t
highly important and irreplaceable to the PG. The Cemetery Union is also highly in line with the
objectives of the Kollektiv as they both dre
are therefore also dedicated. Another actoinalsabeen identified as dedicated and critical for the

PG but has shown conflicting interests when advancing the deconstruction order of the PG in
2020 is the Office for Nature and Nature Protection Neukdlln and is therefore identified as a
6StrongtOppdne ing dog) 0. The UNA holds i mpo
action of space, which is why the PG are dependent on their decisions. The authority mandated to
remove construction on the PG in 2020 as it did not comply with the mentiosedparnlan

from 1993. Looking at the naledicated actors, we found the local administration, the Berlin
Senate UVK and the District Agency Neuk®©°Il I n
activated. They hol d oulekbe wery usefa forthe BG, bubtmanmardly p o w
available. This is also confirmed in the interview, in which the representative pointed out the
ambiguous relation with the local administration that say to support them but real support is
happening rathetasvly. We did not identify any ndedicated, critical actors with conflicting
interests. Actor that are found in the matrix ascniboal will need less attention in the ANA as

they hold low resources to influence the situation of the Prinzessinngwbéoteare the political

parties, local residents, local initiatives, residential building cooperatives, the EASME and cemetery
Vi sitors. Political Parties are simultaneous
pursue different gég Due to the scope of this work the fooitical actors are not discussed in

depth.



Actors Berlin District Cemetery UNA European Political Residentia | Local Local Cemetery

Senate UVK Agency Union Neukilln Commissi parties 1Building Resident Social/ Visitors
Neukdlln| on Cooperati 3 Ecological
(EASME) ves Initiatives
Resources Authority/ Authority/ Authority,/ Authority/ Authority/ Money, Position in Man- Legitimacy, Legitimacy
Formal Power, | Formal Power; Formal Power, Formal power, Formal Position in | Network, power Maoral
Orpanization, Organization, Position in Organization; Power; Network Organizat authority,
Money Money Network, Position in Money on, Money Position in
Access to MNetwork; MNetwork,
Orher Actors; Information Knowledge
Informal tion
Importance High High High High Low {in our Low High High Low Low
of Resources? case)
Replaceability Low Low Low Low Low Low High High High High
of Resources?
Critical Yes Yes Yes Yes No No Na Nao Na No
Actor?
Dedication? MNo No Yes Yes No Yes Yes Yes Yes No

Table 6: Interdependencies of actorgOwn illustration)

(6) Determining implications and consequences regarding problem formulation

Stepsi x aims to connect the findings of the me
and draw implications for the PG based on the findings of influential actors. The assessment of
the problem formulation and actor dependencies can provide halytitd iwken looking at the

origins of the space issue for the urban garden. Conclusions, threats and opportunities that were
identified in the ANA and are represented in the matrix have consequences and implications for
three dimensions: (1) for the problge)formulation (2) for the interactions with actors and (3)

for research activities and questions.

Regarding the first point (1) on consequences for the problem formulation, it is found that the
problem formulation was mainly framed correctly. In teeview and in the ANA it was clearly

found, that there is a lack of space and the process of finding a suitable place for urban gardening
projects can be challenging. However, a minor aspect that needs to be adjusted in the problem
formulation is the migg) longterm contracts and the challenge of maintaining the space. During

the analysis it was found that with the Cemetery Union the PG have found a reliable partner that
are also interested in the lgagn collaboration. However, the PG is still exposaacertainties

in the contract to the hierarchical posi tion
partner or make different plans. Regarding the second point on the interactions with actors, it can,
firstly, be stated that opposingto prior assumptions, the PG can count many (strong or weak)

allies that share goals and objectives regarding the gardening activities, and there are few opponents
of the projects. The many allies of the PG are presumably also the reason the gacodiy exists
However, there are also allies that are critical for the support of the Kollektiv (due to their position
and resources of authority, formal power and position in network) that are seemingly supporting
the garden, but a r e edioated) in ahe trealizagidn yand ensugaacg efd (-
mai ntaining the garden. Those Ol ndispensabl
administrations in Berlihe Berlin Senate UVK and District Agency Neukdlln. They politically
support the communityarden by creating the network of urban gardens in Berlin and providing

a strategy that aims to promote the urban gardens but in truth are not working enough to support
the PG. This describes well the ambiguous relation the garden has with the |isteh@mimin
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which was also confirmed in the interview. Implication these findingare to involve and

engage the local administration more in the activities and also promote communication between
the parties. The UNA Neukoélin has proven to be an opponére past. The conflict, however,

was resolved by the two parties by a clearer communication on what exactly the PG will and can
built on the area, as explained by the interviewee. Political Parties, Residential Building
Cooperatives and Cemetery Visitare considered as opponents, that are, howeveritioah

which is why they currently do not need high attention but should be considered in future actions
as potential opponents. Lastly, regarding new research activities and questions, it would be
especially interesting to investigate in how to further engage the indispensable allies, thus the local
administration, in order to promote further support for ensuring space for the community garden.

5. Discussion and Limitations

The following willshortly discuss if, firstly, our assumptions that were formulated in three
hypotheses can be verified, secondly, what improvements of actor engagement are suggested by
the interviewee and how they align with our findings, and lastly limitations of twedsimethod

will be discussed. Our first hypothesis states that there are only few key stakeholders/actors
involved in the challenge about the available spaces can be verified, as only the Cemetery Union
plays a major role in the contract and the loo@hadration has indirect influence on the space

as they can distribute space and makeusanglans. The second hypothesis, that origins of the
political challenges are presumably related tegmeéh interest has proven to be wrong in our

case studyin this case conflicts are not of prdfiven cause but are rooting in the space
distribution challenges the city deals with for other demands as education or housing. Profit
oriented actors, as investment firms for real estate, did not play auokease. However, for

this is would be interesting to look at other case studies and look at their challenges with profit
driven actors. Lastly, the third hypothesis,
to each other can only be padbnfirmed: In this ANA it was found that there are more actors

that support the idea and there are only few opposing actors. As depicted in the results the
agreement is there, however the action of support missing by the administration as there is an
internal conflict on space in Berlin that is competing for schools and housing space.

Implications of the findings suggests strongly that those actors that are indispensable but hard to
activate, need to be involved and engaged more. The interview wihetentaive confirms

these findings and the person suggests that the situation of the Kollektiv and also other urban
gardening projects could be improved if communication between them and the administration
would be improved; exchange should be heldegukar basis with a fixed contact partner. The
representative particularly suggests a position for urban gardening for each district agency in Berlin
for better coordination. The person further points out that the most challenging issue is not
financingd which is provided through different funds for thedshit rather provision of space

which needs to be ensured by the public administration.

Lastly, there are several limitations that are connected to the method and this study. First of all, it
is importat to acknowledge, that this ANA is just a snapshot in time, which is why this study
should be updated and revised regularly for reliable {EssrINK, 2010) An actor network

can be very dynamic, including the perspectives and objectives of actorsyhyhadheis can be
opponents tomorrow or vice versa. Further, actors are assigned to be supporters or opponents, or
to be dedicated or not dedicated. However, in reality, actors are often in the middle, which was not
considered in our study. Lastly, itoigrtention that results are only reliable with trustworthy
information used in the analysis. This study was nasdirgyto its scop8 further indepth

interviews of actors other than the problem owner.



6. Conclusion

This paper analysed the political amngdél®f lacking available spaces for urban community gardens
in Berlin. The goal was to identify the most influential actors involved in this challenge with the
PG Kollektiv. The ANA showed that more allies than opponents are involved in this case. More
precisely there are many weak allies concerned by the problem statement who support the Kollektiv
but are not considered influential actors. These are teatiea but supporting actors (cf. Table

2) which consist of the political parties, residentsloaadinitiatives. The critical actors are
considered the influential actors which include the Cemetery Union of Central Berlin, the Office
for the Environment and Nature Protection Neukdlln as well as the Berlin Senate UVK and the
District Agency of Neuldd. As the most influential actors we identified the Berlin Senate UVK
and the District Agency of Neukdlln. Thus, the indispensable allies are the most influential
stakeholders but at the same time the ones most difficult to activate.

Furthermore, the initial problem formulation was confirmed as the interviewee approved the lack
of available spaces as the most pressing challenge for urban community gardens.

Another finding points to the importance of more engagement and interadiiotinewit
indispensable allies. This is the conclusion from the actor identification (cf. Table 2) and the
Interview. This finding is well illustrated by the conflict with the UNA Neukdlln which shows how
continuing and inclusive communication can resultceptable solutions for each side. In
addition, another interesting finding from the interview was that more community gardens in Berlin
may make use of the fraep s paces (0] berhangsfl &@chend) a
funeral culture. Both the cetary owners and the community gardeners could benefit from
synergies through the maintenance of the green space.

References

ALMENDE K. (2021): 10 Jahre Gemeinschaftsgarten Aérieontor! https://www.allmende
kontor.de/ (last accessed 01.10.2021).

ARMANDA, D.T.; GUINEE, J.B..TUKKER, A. (2019): The second green revolution: Innovative
urban agricultureds cont r i ®Aurdvieva im: Gtolmal f o o d
FoodSecurity, 22, p. @24.

ARMSTRONG D. (2000): A survey of community gardens in upstate New York: Implications for
health promotion and community development. In: Health & Place, @327319

BRENNER, N./T HEODORE, N. (2002): Cities and the geographies o0act ual | y exi st
neoliberalism. 66 d379.: Antipode, 34, p. 349

BRODY, L./ DE WILDE, M. (2020): Cultivating food or cultivating citizens? On the governance
and potential of community gardens in Amsterbfarbhocal Environment, 25(3), p.

243257.

CLAUSEN, M. (2019): Kommentar: Und was passiert am MoritzpPlatzessinnengarten.
https://prinzessinnengarten.net/uvehspassierammoritzplatz/ (last accessed
07.07.2021).

ENSERINK, B. (2010): Policy analysis of mattior system3he Hague: Lemma.

Joswig, G. (2020): Prinzessinnengarten bedroht: Blutgratsche gegen das Kompastklo.
https://taz.de/Prinzessinnengaerteadroht/!5678822/ (last accessed 07.07.2021).

MAYER, M. (2003): e Onward Sweep of Social Capital: Causes and Consequences for
Understanding Cities, Communities and Urban Movements. In: International Journal of
Urban and Regional Research, 27(1), 1308

MITROFF, S.(1983): Stakeholders of the Organizational WMavdard a New View of
Organizational Policy Makir@an Francisco: Jos8ass.

8C



NoMADISCH GRUN (2020a): Prinzessinnengarten Kollektiv Uber Uns.
https://prinzessinnengartekollektiv.net/wir (last accessed 04.09.2021).

NOMADISCH GRUN (2020b): Prinzessinnertga Kollektiv FAQ. https://prinzessinnengarten
kollektiv.net/faq (last accessed 03.10.2021).

Rosol, M. (2012): Community Volunteering as Neoliberal Strategy? Green Space Production in
Berlin. In: Antipode, 44(1), p. 3297.

RoTE BEETE (2021): Rote Bee@emeinschaftsgarten. http://rotebebtxlin.de/ (last accessed
01.10.2021).

SCHMELZKOPF, K. (2002): Incommensurability, land use, and the right to space: community
gardens in New York City. In: Urban Geography, 23(4),§34332

SENATSVERWALTUNG FURSTADTENTWICKLUNG UND WOHNEN BERLIN (2021): Edible Cities
Networkd Integrating Edible City Solutions for a social, resilient and sustainably
productive Cities (EdiCitNet)
https://www.stadtentwicklung.berlin.de/wohnen/quartiersmanagement/de/forschungsp
rojekteforojekt_edible_cities_network.shtml (last accessed 06.10.2021).

SENUVK (2021): Gemeinschaftsgarten in Berlin.
https://www.berlin.de/gemeinschaftsgaertnern/gemeinschaftsgaerten/gemeinschaftsgaer
terrin-berlin/artikel.879232.php (last accessed 01.10.2021).

SENUVK (n.d.): Gemeinschaftsgarten Programm Berlin.
https://mein.berlin.de/projekte/berlinegemeinschaftsgartprogramm/ (last accessed
01.10.2021).

MITH, C./KURTZ H. (2003): Community gardens and politics of scale in New York City. In:
Geography Revisw93(2), p. 18212.

SONNINO, R.(2009): Feeding the City: Towards a New Research and Planning Agenda. In:
International Planning Studies, 14(4), @48%

TORNAGHI, C.(2014): Critical geography of urban agriculture. Progress in Human Geography,
38(4) p. 558567.

TREUSCHW. (2021): Neunutzung von Friedhofsflachen: Gemise, wo einst Graber standen.
Deutschlandfunk Kultur. https://www.deutschlandfunkkultur.de/neunutzong
friedhofsflaechegemuesvo-einstgraeber.1001.de.html?dram:article_id=49B3%6 (
accessed 01.10.2021).

VEEN, E.J.Bock, B.B.;,VAN DEN BERG, W.;VISSERA.J.WISKERKE, J.S.C(2016): Community
gardening and social cohesion: different designs, different motivations. In: Local
Environment, 21(10), p. 121P87.

WINKLER PRINS, A.M.G.A. (2017): Global urban agriculture: convergence of theory and practice
between North and South. Boston, MA: CABI.

WISKERKE, J.S.C(2015): Urban Food Systems, In: Zeeuw, H. de/Drechsel, P. (Eds.): Cities and
Agriculture. Developing Resilient Urban Fomte®ns, Earthscan Food and Agriculture
Series. London/New York: Routledge, Taylor & Francis Grouji2Hh. 1

81



203 M. Velte et al. Arbeitsberichte des Geogr. InstithBetin Heft 80 p.82-90

Berlin gardeners and their strategies to cope with climate change
0 a qualitative study

Judith Rietzl

7

Figure 1 & 2: Urban Gardening in BerlifSourceRIETZL 2022

1. Introduction

Heatstoring cities are particularly feeling the effecisadte chang&tusswicet al. 2016, p.

29, 65). What determines whether someone or a group of people is vulnerable to climatic changes
is whether it is possible to cope with the negative imdaGsRTHY et al. 2001, p. 6). This report

aims to understanhow urban gardeners cope with climate change effects. To this end, before
conducting and analysing qualitatidesih interviews, the main manifestations of climate change

in Berlin are first analysed with the help of a literature review. Theheaftensequences on

urban gardening and possible coping strategies will be examined by using the same method. The
available literature is detailed and insightful, but presents some gaps regarding wind predictions,
changes in agrophenological seasons @swbkHinges in ecosystems.



The interviews are intended to determine which effects of climate change the gardeners perceive
and which challenges they consider relevant for their gardening practice. This question is asked to
make sure that the effects moé only measured but also experienced, and to be able to include
further changes and challenges that might be missing from the literature review. Finally, the
interviews will answer the question of how urban gardeners in Berlin cope with the perceived
climate changes.

Coping is used in the sense of, if possible, adaptation to climate change and, if this is not possible,
dealing with the negative consequences of climate change at the individual level of the gardeners.
Whether coping strategies are usedeon@cessary depends on whether the negative impacts
described in the literature are in fact perceived by the gardeners.

In doing so, the focus is exclusively on-prafit oriented gardens that concentrate on plants
without animal husbandry.

2. Climatic changes and their impacts on gardens

In the following, the effects of climate change in Berlin and its impacts on Urban Gardening will
be analysed by means of a literature review.

2.1The effects of climate change in Berlin

Since the age of industrializasitarting in the later 1@entury, the average temperature in the
Earthdéds atmosphere near the ground has beer
greenhouse gases (GHG) emissidts( 2022, p. 10ReusswiGet al. 2016, p. 1, 14). At that

time, the share of GHGs in the atmosphere was aboyt@i@parts per million); today we have

a share of over 400 ppia level not reached during the last 800,000 yeayp (iPt).

Berlinds mean temperatur e h Beusswderak 20H6yp. 2).i s en
Predictions indicate yearly variations, but overall, extreme heat events will occur even more
frequently (ibid., p. 280). Harsh winters will increasingly give way to mild winter months with
temperatures above zero degreesuSdibid., p. 384). This development will be intensified by

the Urban Heat Island dffadt, p. 29, 65). In the area insideB&#in ring.e., the inner city of

Berlin, one can measure temperatures of about 5° C higher than in the outskicis/dfbid.,

p. 64).

In addition, the mean annual precipitation will rise, with higher precipitation values in spring and
winter, whereas in autumn and summer, there may be more dry RevsslsiGet al. 2016, p.

38). Extreme rainfall will happenmnoften, predominantly during spring and winter (ibid., p. 38).

With regard to wind velocity and storm events, no clear trend toward an increase or decrease has
yet been i dentified, which doesnodt me an, h o
(Reusswicet al. 2016, p. WALTHER/L UDEKE 2020, p. 7).

2.2Climate change and Urban Gardening

The increase in the G@oncentration in the air itself favours the growth of pddmis only in
conjunction with a sufficient water supplyqgs et al. 2017b). The decrease in precipitation in
spring can lead to nutrition deficiencies and thus trigger diseases dAquantst(@al. 2017). The
combination of rising temperatures, faster evaporation, and longer periods without rainfall impact
the hydration of plants negativéfpds et al. 2017a). Soil hardens and condenses during dry
periods, reducing its water absorbingatigpend making them susceptible to erosion due to wind

and heavy rainfall, which washes away nutrients and eventually causes plRatsstonaee(

al. 2016, p. 6, 90).

Additionally, the composition of the soil changes due to alterations in tempenaltur
precipitation. I n parti cul -hadding dpacity shawd ashigh i g ht
vulnerability to extreme eventB(vVELTATLAS BERLIN 2015). With sufficient water supply, the
increase in temperature initiates the activity ofr¢famiems in the soil to speed up and thus
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ultimately also the mineral availability for the plants to increaseef al. 2017b). Certain
conditions, however, such as warmer winters in combination with precipitation, can accelerate
mineralization (ibid prought during periods of low rainfall affects the organisms living in the soll

and reduces the rate of decomposition of organic matter, which in turn leads to a decrease in humus
content and nutrient availability of soil (ibid.).

Moreover, higheiemperatures lead to changes in the agrophenological seasons that affect both
plants and animals. The vegetation period leng@rensi(EwskI et al. 2017), allowing warmth

loving plants to grow earlier and subsequent crops to be sowmeatken gt d. 2015, p. 228).

The earlier start of the vegetation period increases the risk of damage from@teds2Z0,

p. 37). Even though plants have more time to grow: pests produce more generations per year and
new pests manage to survive in the ntdmeperaturesCHMIELEWSKI et al. 2017JACKEL et al.

2017).

There is a variety of measures that gardeners can take to cope with these changes. Explanations
why the measures are recommended can be found together with the list in both interview languages
in Appendix 1. This list is the basis for the measures to be discussed during the interviews.

Identified coping strategies:
Soil maintenance:

- Compost organic material

- Keep soil covered

- Do not dig deeply, only loosen superficially
- No minerafertiliser

- No peaty potting sail

- No chemicabynthetic pesticides

- No sealing and compaction

Water & heat

- Water as early as possible, without sunlight

- Water sparingly: Low evaporation, drip irrigation, micro irrigation, watering rim
- Collect and use raintsa

- Select heat and drought tolerant species

- Create a garden pond

- Cooling through greenery

- Recycling (reuse of grey water, grey water tower, constructed wetlands)

- Creative approaches such asngaiéring high beds

Plant health
- Promotingbeneficial insects
- Trunk painting of young trees against sunburn and frost damage

Table 1:The coping strategies to be assessed with the interviewgbased oJACKEL et al.
2017 Fo0s 2020, p. 3F;00set al. 2017&00set al. 2017LKus 2020, p. 3AVACHTMANN
20204, p. 50, 53).

3. Method: in-depth interviews

Starting from the literature review, a questionnaire (see Appendix 1) was deduced in English and
German to conduct idepth interviews with urban farmers in Berlin on the organizational
structure otheir gardens, their motivation, their perception of climate change, their implemented
coping strategies, and challenges in the implementation. The questions on the organizational
structure and the motivation were included to see whether it maderediffietbe use of coping
strategies.
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For the selection of interview partners, several gardens liste@énlithgarden rRIBHTER

2013) and the map of community gardens in Berlin on the city's websiteoRMm
PRODUKTIVES STADTGRUN n.d.) were chosen arbitrarily and then contacted. However, attention

was paid to the fact that the gardens have different organizational struadcBsomn some

gardeners were approached spontaneously in their gardens. In this case, gardens in an arbitrarily
selected area were visited one after another. In all gardens open at that time, an interview was
conducted. Anonymity was guaranteed durenghtbrviews so that gardeners felt free to share
negative aspects, e.g., regarding conflicts with authorities. Sometimes, the interview had already
ended, but in the subsequent farewell conversation, further aspects were mentioned. These were
noted on pagr and added to the interview and markeda@ed later

The interviews were transcribed according to the rulesksetkarTz (2016, p. 167168) and

then analysed using the MAXQDA programme according to the method of qualitative content
analysis bYIAYRING (2022) with the aim of structuring the material (ibid.;92)98 he category

system used for the coding can be found in Appendix 2.

4. Results

A total of five interviews were conducted. One was excluded from the analysis because the
gardenealmost exclusively had information about a garden project in Brandenburg. Interview
number 1 was conducted with the chairperson of an allotment garden as&taiiajanenverein)
Interview partner number 2 was a gardener in arkdéiegartenvergiterview number 3 was

with a volunteer from a community garden. The last two interviewees gardened in their own area
in a community garden. Gardens 3 and 4 planted almost exclusively in high beds due to the soil
conditions on site (e.g., contaminatiddajdens 1 and 2 partly use them to avoid sandy soil and

for not having to bend down when working. The transcription of the interviews including more
information on the gardens can be found in Appendix 3.

Organisational | Gardening Use of high Focus
type of garden | experience in | beds or ground
Berlin soil
Garden | Allotment garden| 15 years High beds and | Gardening for fun and design
1 association ground soil opportunities

Planting mostly wildflowers anc
domestic fruit

Preserving thassociation and
fending off real estate interesi

Garden | Allotment garden| 2 years High beds and | Social responsibility for residen
2 association ground soil using the association as a
recreational area

Planting bee friendly plants, fru
trees and vegélas

Garden | Community 2 years High beds Vision of a transition from a

3 garden petroleurrbased to a post
petroleurrbased lifestyle and 1
a circular economy

Ecological thinking and exchan
between people

Limited planting of vegetable a
fruit because of theft risk
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Honeybees and wild bee
promotion
Garden | Community 6 years High beds Creating a favourable garden fi
4 garden with biodiversity.
individual Heatresistant berry bushes anc
autonomy herbs

Table 2:Details about theinterviewees regarding the organisational type of garden, the
gardening experience, the soil, and the focu®wn figure).

4.1Perceived climate change

By far the greatest change was noted in heat and drought. All interviewees agreed that the
phenomena aextreme, and some interviewees agreed that they had become more extreme. Heavy
rainfall was noticed, but not as a damaging factor for the gardens. No one had the urge to talk
about experiences with wind. Either it did not occur to the interviewees,dl thayfeel the

need to talk about it in detail when asked about it.

Gardener 2 noticed strong changes towards milder winters, whereas gardener 1 was not sure if the
frost incidence was any different in the past. The others did not mention the issuet, How
changes in agrophenological seasons were noted: less frost, warmer temperatures, and longer warn
seasons allowed for the growth of new plant species and different flowering patterns.

Changes in soil quality were either irrelevant for most interview partners as they used high beds,
were not noticed or there was little time of gardening time to notice them. Further changes that
were noticed were damages to plants due to strong insdéestiobee activity and thus less
pollination due to heat, and more favourable conditions for pests and higher susceptibility of plants
to them. No one saw any positive aspects of climate change. Supposedly positive changes like the
thriving of Mediterraraa plants were mentioned sarcastically. There was a consensus on the need
to adapt.

4.2Implemented coping strategies

As expected, all interviewed gardeners irrigate their plants. All of them have a connection to the
public water network and some coltagtwate® especially those with garden houses and thus

rain gutters. However, the barrels mostly were not full this summer. The others have gotten rid of
their barrels because of plastic reduction and the danger of drowning of birds and children in
pubicly accessible gardens. They try to irrigate economically by using automatic systems, by
deciding against watering certain areas and letting them dry out and/or planting more drought
resistant species. Water recycling is carried out.

Two gardeners haverden ponds to encourage frog habitation, have fun, and give water to the
bees. One of them would like to have a larger pond for cooling, but it is not possible to dig into
the ground due to the conditions on site. Cooling by mulching and/or shadyusedsis all

the gardeners. Those who have trees susceptible to sunburn paint the trunks. Creating favourable
conditions for wildlife is a high priority for all gardeners, whether by planting valuable plants for
insects or providing nesting opportunitiestieides are generally not used.

All gardeners take measures to care for the soil. They follow the recommendation to dig only
superficially, mulch, fertilize naturally and avoid peaty potting soil and sealing/compaction. 3 out
of 4 use composting.

Furthe measures could be identified. Thesdade mixed cultivations, and research cooperations
regarding e.g., phenological monitoring.
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Garden 1 Garden 2 Garden 3 Garden 4
Soil Sealing of paths only Sealing only on the No sealing No sealing
care No chemical area occupied by No chemical No chemical

synthetical pesticide Seating group
No peaty potting soil Soil analysis in the

. o future conceivable
No mineral fertilizers .
(to confirm effects

synthetical pesticide synthetical pesticide
No peaty potting soil No peaty potting soil
Plant and animal Plantbased and

Limited mulching of soil care based fertilizers anc  animalbased
(because of snails)  measures) help of worms for fertilizers incl. terra
o ) compost preta and bokashi
lelted use Of No Chem|ca| . Ichi K i
compost (S'OP:I low in synthetical pesticid Cslomp?s.tw:%. _ Maljlllcarlggs&plae-ripmg
nutrients either wa . . Superficial diggin
Superficial diggin ? No peaty poting soil g1y HM " covered according
oEI 999 pjant and urinebased to the permaculture
y fertilizers principle
Mulching Straw to avoid soll
Composting drying
Only superficial Superficial digging
digging only
Water Recycling of the wate Keeping all areas Planting heat resistar Planting domestic
& heat  ysed fowashing plantcovered plants heat resistant plant:
hands No watering of the ~ No watering of lawn Watering with
Cooling through fruit  lawn Watering in the rainwater (will be
Garden pond rainwater water)
Implementation of
economic watering
systems
Collection of
rainwater
Plant Participation in Plantingvarmth No pesticides Drinking pond for
health  research projects o/ loving vegetables Taking care of bees
resistant plants No pesticides captured honeybee No pesticides
No pesticides Bee pastures (not used for humar pjanting beneficial
Insect hotels Bird boxes and insec 2dvantage) plants for insects
Trunk painting hotels Bee pastures and birds
Glue rings on trees
Mixed crops

Table 3:Implemented coping measuregown figure).

4.3Challenges

A challenge that has been identified by several gardeners is missing knowledge among fellow
gardeners. Additionally, the high beds thay maist use due to unsuitable ground conditions dry

out quicker than ground beds. Further challenges include the lack of information about plant
species that are recommendable to use in terms of heat resistance and adaptation to the new
conditions. Besidethere is a struggle regarding balancing-seateyg irrigation and the uptake

of heat resistant invasive species. The biggest challenge for the future is, in unanimity, the
accessibility to water to irrigate plants and the accessibility for tragsdtevgter. Some already
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feel overwhelmed with the amount of irrigation that is necessary and would like to have better
access to collected rainwater.

Challenges

Garden 1 - Benefits for rabbits by hedgehog promotion
- Not all gardeners are willings@rticipate in informational events
- No sufficient access and research needs regarding plant
recommendations
- Insufficient irrigation if a restriction on water usage was implement
- Trees might not be able to reach the ground water during extgn

periods
Garden 2 - Disinterest/disinformation of gardeners in implementing good praci
Garden 3 - Heat resistant invasive species that displace less resistant domest
- Access to water decisive
Garden 4 - High beds dry out quickly but arecessary due to special soil condi
in the area

- Disinterest and malpractice of gardeners

- Worried about the gardends swi
connection

- Access to water decisive

Table 4:Challenges in coping with theeffects of climate changdown figure).

5. Discussion

The gardeners experienced almost all of the prevdmrgijiedconditions, especially extreme

heat and drought. Awareness of changes in soil composition is not very pronounced, but in the
cases of raesl beds it is not particularly relevant either. Also, all gardeners implement coping
strategies in varying complexity independently from their organizational structure and experience.
However, it was difficult for some to determine whether climatic eosdiad worsened, as

memory is deceptive. Some of the extreme events have occurred on and off, and annual
fluctuations occur despite existing trends. Also, the strong mention of dry seasons could be
influenced by the hot summer in which the interviewscaedeicted, as the perception of this
phenomenon was the most recent. In addition, some coping strategies have been used as genera
care measures for plants independently from climate change effects.

Interviewer effects might of course have appearedebfact that only one person conducted

the interviews reduces the interviewer variamieecoder relialfMiyyRING 2022, p. 119) is not

present in these cases, as there was only one coder. However, the coding includes very few, if any.
interpretationsso this is tolerable.

Of course, a certain degree of organizational complexity is required to be part of the sample. E.g.,
the gardens must be reachable by email, so some gardens might have been excluded from the
sample. This problem was reduced by ctiimgathe gardeners directly. Also, the gardens who
responded are more likely to show an interest in the topic. Gardens with less interest may not have
responded. In addition, active gardeners who spend more time in their gardens are more likely to
be appoached. Particularly in the allotment garden clubs, some gardeners were seen relaxing, e.g.,
sleeping on a garden lounger. In order not to disturb them, they were not approached. This could
be the reason why only very climate aware gardeners were @utestigning their concern about

climate change or taking action in general.
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6. Conclusion and outlook

This study explored the question of how urban gardeners in Berlin perceive climate change and
how they cope with it. It could be shown that all gardetemsamwed are aware of climate change.

The main effects mentioned are heat, drought, extreme rainfall and changing agrophenological
seasons. However, there is often uncertainty about the extent to which the phenomena have
actually changed in recent y&drs.need for irrigation is assessed as very high. Together with the
access to (rawater, it is identified as a crucial point in the adaption capability to the further
changing of climatic conditions.

As the interviews have been conducted durirdyyreimmer, it might be interesting to conduct
further interviews during other seasons of the year. Also, it might be enlightening to specifically
approach gardeners who do not implement the identified coping strategies in order to identify the
reasons, b misinformation, use of the garden for purely recreational purposes, or conflicting
views on gardening.
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Challenges Facing Smallholder Vegetable Urban Farmers: A case of Goba
Ward in Dar es Salaam

Neema AMunuo

1. Introduction

Demand for vegetable growing has been increadinginping countries. The demand has been
attributed to increased awareness of the associated health and dietary benefits
(KIDUANGA/ SHOMARI, 2017). Smallholder urban farmers have seized this awareness as an
opportunity to invest in urban agriculture, padicularly vegetable farming, for economic
purposes and home consumptidnAMERIE et al., 2014). This could be an opportunity for
smal |l hol der vegetable farmers, given that ab
2019). Theneedtofeed t i es ® popul ation is critical, | ec
globe getting involved in urban and-pdsan agriculturéH@iLu/ DErRBEW, 2015). Hence, it is

not surprising that the importance of urban agriculture is increasingly beingecedngn
International Organizations like the United Nations Conference on Environment and
Development (UNCED), Agenda 21, UNHCR, FAO (World Food and Agriculture Organization)

and CGIAR (International Agricultural Research Centres) (UN, 2012). This tafgtsts
significance of urban agriculture and particularly vegetable growing will continue being critical for
dietary needs, and other associated benefits for the growing urban population in most countries.

Besides the associated dietary and healfitdbeherban farming, there are other advantages for

the farmers, market vendors and the environment. AccordDTHIENG €t al., (2018) urban
agriculture was acknowledged to have the potential to contribute to the@tmioic livelihoods

and environment of SubSaharan African (SSA) citieseRT, 2014MwAJOMBH MLOzI, 2015).

As socieeconomic livelihood, urban farmers and vegetable vendors earn a living from selling
vegetable produce. Environmentally, vegetable growing facilitates water retéetiomter t
catchment areas, thus making good use of land irBeibegA et al., 2023). Furthermore, from

a broader point of view, proper and adequate dietary habits contribute to a healthy population and
reduction of the expenses that could arise franmttieng di seases. I n turn,
health budgetary burden which is crucial for poor natitisw( et al., 2007). With all the
associated benefits of urban farming to populations and countries, the sector also faces various
challenges in 8%ountries, which is at the centre of interest of this study.

Dar es Salaam, being the fastest growing city in SSA and becoming a mega city by 2030 (WB 2017)
was chosen as a case study. A major problem associated with the rapid urbanisatitheinclude
risk of food insecurityNGow! et al., 2007ScHwmIDT, 2011).Recognising this, Tanzania has
established some urban farming regulatory guidelines aiming at supporting and managing urban
agriculture in cities. One of the notable initiatives is then Blaaning (Urban Farming)
Regulations (2018) which states that farming shall be permissible in urban areas for the purposes
of providing household food security, alleviating poverty, and creating employment. Additionally,
the Land Policy of 1995, sectthf and the National Human Settlement Development Policy of
2000, section 4.3.7 indicate the need for practising urban agriculture as a source of livelihood
activity and employment (URT, 1995; URT, 2000). Despite the existence of an enabling policy
91



environment, absence of clear policies and regulations for governing urban agriculture has been
reported to bring challenges to urban farnvixgvELA, 2013).

Vegetable farming is practised in homesteagiotaor off-plot), on private land (owned Sed),

on public land (parks, conservation areas, along roads, streams, and railwaysiblor Eerdi
(school and hospital yardspterRA, 2021). The size of the land for vegetable farming in Dar es
salaam city, particularly in higmsity areas, istimated to be 4Grto 80nt(MKWELA, 2013).

A number of studies on urban agriculture in Dar es Salaam have been cétrdEstedn(d.;

KIDUANGA /SHOMARI, 2017MKWELA, 2013MwAJOMBE MLOzI, 2015) but with little focus on
challenges facing vegetable grgw-or instanc&IDUANGA/SHOMARI, (2017) talks aboatcess

to land and examination of conditions for expansion of land for vegetable production. While
NGow! et al., (2007) focused on the use and handling of pesticides by smallholder vegetable
farmersThe significance of focusing directly on challenges facing vegetable farmers stems from
the fact that in Dar es Salaam, vegetable farming is carried out throughout the year. This entails
that farmers have to deal with varying weather conditions acyess thecessitating them to be

well equipped with enough and relevant information to solve the associated challenges.

In the following sections, the question on what barriers smallholder urban vegetable farmers face
in Dar es Salaam and their possiblgisns is to be answered. To this end, the methods used are
outlined shortly, before the results of the study are presented and discussed. Finally,
recommendations are made to improve the situation of urban farmers and vegetable production.

2. Methods

The study was conducted in Goba Ward, Kinondoni Municipality. The ward is located at Latitude
6.732738nd Longitude 39.158838d is bordered by Makongo, Mbezi, Saranga,-Mineaind

Wazo wards. Two swiards namely, Kibululu and Muungano were selfctezkploring

challenges facing smallholder vegetable farmers. Goba is located 20 km away from the Dar es
Salaam city centre, as shown in Figure 1. The ward has a population of 42,667 people and occupies
an area of about 4716.5HA, with a density of 308°IflIURT, 2013). The ward also comprises 8
subwards namely: Kinzudi, Tegeta A, Kibululu, Matosa, Goba, Muungano, Kulangwa and Goba
Kunguru.
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Figure 1: Location map of Kibululu and Muungano subwardéSource: Adopted and revised
from MuNUO/ MATINDANA , 2022)

Kibululu and Muungano swtards were selected because they have been a hub of vegetable
farming activities for a long period. Both secondary and primary data collection methods were
employed. Primary data and information were gathered throughmetibeats and irdepth
gualitative interviews, focus group discussions and observation. A total of 31 (n=31) vegetable
farmers were purposely selected to participate in the interviews and focus group discussion.
Participating farmers in the study were idenifi¢de help of local leaders and extension officers.
Additionally, expert interviews were held with two Extension Officers and four local leaders of
Kibululu and Muungano swiards (Ward Executive Officers and-®abd leaders). These
facilitated gettinghore information on the challenges faced by small scale vegetable farmers as
they usually help them with technical and advisory services. Two vegetable association leaders were
also purposely selected from UTULIVU KIMWAO and KIMWA respectively. The got wa

hear from them if and how the associations were able to help farmers with their problems and to
find out more about the reasons.

In accordance witBRESSWELLaNdCRESSWELL(2017), focus group discussions were employed

to capture an #depth understanding of the challenges facing vegetable farmers. The gained
insights were helpful in triangulating the information received from the individual interviews with
the farmers. Thismethod followed recommendations from methodological scholars, including
YIN, (2009) for enhancing the reliability and validity of data. Interviews and focus group discussions
facilitated the capture of perceptions, opinions, and attitudes of vegetaebderfbile specifically
focusing on their everyday urban farming challenges. Two group discussions with 12 people (3
men and 3 women per group) were conducted in both Kibululu and Muungaaodsulihe

purpose of having men and women farmers was tonexémaivarying challenges that may exist
between genders. This was informed by the notion that women tend to engage in vegetable farming
to ensure food security at home, while men practise vegetable farming mainly for commercial
purposes; hence, their pierins are believed to be differéBtHREINEMACHERSet al., 2017).
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Observations were conducted at farming sites, where photos were taken to capture activities and
the realities of vegetable farming.

One of the limitations of this study is the insufficEpriesentation of farmers due to the limited
capacity in terms of time and resources to reach out to more farmers. However, it is important to
note that the study was designed to be predominantly descriptive to explaleptheviews of

farmers, andat the statistical magnitude of their challenges. To complement field data, legal and
policy guidelines were therefore reviewed. Other reviewed documents included relevant journal
articles, books, and reporfhe extensive literature reviewed added @ mstorical perspective

to the practice of urban agriculture in Dar es Salaam. Data and information collected were analysed
through thematic and content analysis whereby emerging issues were categorised and grouped to
associate meanings.

3. Findings
Characteristics of respondents

Understanding the characteristics of the farmers was critical to the study because it provided a
broader understanding of their status and capabilities in carrying out farming activities. The study
established thaktgetable farmers in the study area were between 25 and 50 years old. While 70%
of the farmers relied solely on vegetable farming, 10% were retirees, and the remaining 20% worked
in fields other than farming. The findings suggest thatajoeity of farmers in both suards

are women. This was the case as 99% of the vegetable farmers at Kibululu were women aged
between 35 and 55, and 90% of the same in the Muungamardwbere women aged between

20 and 45. These are imeome women skieag to earn a living for subsistence and economic
purposes. The education level of the majority of farmers ranged from informal to primary. The
low education level was one of the setbacks that limited farmers' ability to effectively navigate good
farmingpractices as well as accessing farmer information and associations.

Farmer organisations and associations

Muungano has two organisations, namely KIMWA and UTULIVU KIMWAO. These
organisations have been helping farmers access credits from finant@srstitimarket their

produce on an online platform called th&iNMno website. The leaders of the associations
informed the study that organisations play
relation to credit, technical knowledge, madketing of produce. However, they revealed less
support for agricultural inputs. It was also noted that farmers who are members of these
organisations can access better marketing services through the identified website. This in turn
increases farmers'cass to information, capital, and technology, enabling thesmntonore

money than nemembers of the identified organisations. Despite the several benefits associated
with being members of the farmersd oedgani sa
offering effective support to farmers. These included credit and cash flow problems due to the
inability of members to pay back their credits. The leaders also complained that there was low
participation by member s isdarntehtraining angl periodse at i o
meetings. In addition, it was also revealed that the organisations had inadequate financial capacity
to support farmers with agricultural inputs for better yields.

Land access for vegetable farming

It was necessary to invgate land access at Kibululu and Muungano in order to gain a more

comprehensive understanding of available land for vegetable growing and its implications for year

round vegetable availability. Kibululu and Muunganeaualfarmers asserted that thelittdel

security of tenure because most of their farming took place in temporary areas. In this regard, 70%
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of the land currently used for vegetable expansion is obtained through negotiations and informal
arrangements with landowners who have yet t@ atigg land. 30% of Kibululu vegetable

farmers access free land from military areas and individually owned land areas along the River
Mbezi. The permission to use military land was granted after discussions between the farmers and
the army about the siakthe land and the types of vegetables that would be grown in the area we
agreed upon. Currently, most landowners do not impose any charges on farmers, as this is merely
a temporary arrangement. The size of farms at Muungano varies typically*fro#0&@nwvhile

those at Kibululu are less than 50rhe farms at Kibululu are mainly used to grow a variety of
vegetables, including amaranth, Chinese cabbage and sweet potato leaves, while those at Muungan
grow potato leaves, pumpkin leaves, and Chirldssegearespectively.

Vegetable farming challenges

The findings suggest that Muunganewser d s vegetabl e farmers ar
the dry season. This is because the production of vegetables drops due to the shortage of water
that could b used for irrigation. In order to cope with this challenge, farmers grow vegetables that
require less water for irrigation, such as sweet potatoes and Chinese cabbage. Moreover, the study
revealed that vegetable farmers from bothwswtdls generated lomcome due to the limited
production resulting from their small farm sizes, poor farming technology, and inadequate skills.
See Plate 1, which depicts a lack of inputs for tomato vegetables, and Plate 2, which illustrate
yellowing of amaranth vegetablestdweater scarcity in Kibululu.

i"/ 0 _,‘., : ‘_\"';‘\Ai'_,.{_ 3o \‘\ %
Figure 2: Tomato faming at Muungano Figure 3: Amar farming at Kibululu
(SourceMuNuo 202) (SourceMunNuo 2021

From the testimonies collected in the focus group discussion and interviews, it was estimated that
vegetable growers earn a monthly average of USD 10. However, 80% of respondents argued that
this amount was inadequate to cater for other basic needsfendh lasalth expenditures, and

paying for their children's education. At Kibululu, vegetable produce sales are mainly made from
passerby along farm sides, vegetable retailers who come and buy fresh vegetables from farms,
and vegetable wholesalers wiepare bundles of vegetables to be sold to various retailers in food
markets found in Goba and neighbouring wards like Makongo, Changanyikeni, Mbezi Juu and
Mbezi Luis. Muungano farmers, on the other hand, sell most of their produce at food markets in
Goba,and neighbouring wards like Kimara, Mbezi Luis and Wazo. The study established that only
30% of the produce from the two subrds are sold at the Goba market, with the remaining 60%
elsewhere. The price for a bundle of vegetables ranges between USBJdOU®A O.129,
depending on the type of vegetable.



4. Discussion andConclusion

The study indicates that limited land access has created uncertainties that contribute to low
vegetable production. Land access is not only a challesmgalltoolder vegetable farmers in Dar

es Salaam but also in other cities in SSA. Studies suggest that the rate of incorporating urban
agriculture in land use zoning is very low, resulting in only a few areas being allocated for urban
farming EBERT, 2014McLEES 2011). This creates a scarcity of land for practising urban farming
and leads to informal land access with no security of tenure (URT, 2016). Informal land access puts
farmers in a vulnerable position as they are only temporary users of thes larehriEthat they

can be vacated from their farms at any time if the land is needed by the owner, regardless of the
stage of farming they are in at the time the land is taken away frodM»eovBE MLOzZI,

2015). These findings from the Gobawabds afjn with other findings from Zimbabwe and
Ethiopia, where the lack of agricultural inputs has also contributed to low production
(MUKARUMBWA &t al., 2018). The survey also notes that Kibululu farmers, who sell their products

at low prices that can only m#eir essential needs, have severe concerns about the need for a
more dependable and sustainable market for their produce. As it stands, Kibululu farmers incur
higher production costs with limited market information. The study highlights the sigafficance
farmersd organisations and their associated
members. Farmers' organisations have been reported to assist farmers in addressing the challenge
of limited market information for improved income generadotwi/ SEAHLODI, 2011;

MAGESAet al., 2014).

Furthermore, the research identified that more women engage in vegetable farming than men. This
makes urban farming a very sensitive land use in cities, as women are the caretakers of their families
With insecurity of tenure, the risk of destabilising families is even further agdyamaies &l.,

2012). On the contrary, in Kumasi, Ghana, men dominate vegetable farming activities while
women dominate vegetable marketihgrRKEY et al., 2014). Despite @ farmers in Goba

facing a shortage of water for irrigation, the National Irrigation Act of 2013, article 34 (1), in line
with the village general assembly, only emphasises the allocation of irrigation schemes for rural
areas (URT, 2014). In this contaxack of political effort to establish irrigation schemes for urban
areas in the national legal framework is particularly evident. There is an urgent need for including
urban irrigation plans for the majority of "informal" farms to significantly intipecsieuation of

urban farmers and vegetable production by 2030.
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A geospatial analysis of potentially suited areas for urban leafy vegetable
production in Dar es Salaam

Godfrey M. Mwendenusu, Richard M. Prospiebani M. Yusuph

1. Introduction

1.1 General Introduction

Acknowledging the dynamics of growing cities around the globe, Urban agriculture is attributed to
a potentially beneficial role in the urban economy, urban food supply, and urban development in
gereral GvIT et al. 1996). Despite the spatial challenges posed by the growing real estate sector,
urban agriculture is stressed to play an essential role in creating resilient and sustainable food
systems through production, employment, and income dig@sifiy AN TuliL, 2018). This

income can be realised directly through the sale of crops or indirectly because less food has to be
bought by the urban farméfain TuliL, 2018). At the city level, urban agriculture contributes
positively to providing affdable food for poorer urban dwellers despite the planners perceiving

it as a messy business with health risks due to increased air, soil and wate¥pelTtion,

2018: LAL. R, 2020). On a similar note, urban agriculture provides the inputs fardther

industries for further processing and value addimmeN(E, 2019). This not only has a significant

impact on the farmer's income generation but also on the supply chain and trade where the
government raises revenue through tax and dutiesilpdly when the product is sold at the
market.

Though urban agriculture has been in existence for a long time, its felt economic significance to
urban dwellers is increasingly appreciated. Urban agriculture was long taken as a form of
recreational awtty but lately, it has been deemed an economic necessity, particulafly in Sub
Saharan Afric®8AbAmi, 2015). Crop and livestock production as a way of living was traditionally
the prerogative of rural dwellers. Urban areas were not designed to aceofamadagt or

livestock keeping at any scale of operation. The land that is within urban areas was customarily
zoned out to accommodate residential areas, central business districts, industrial sites, road and
railway construction and recreational fasilgie. Any piece of land that was not utilized for the
above purposes was ideally supposed to be left out for aesthetic purposes and/or to maintain a
green environment. However, during the past two decades or more, the African region has
witnessed the inggence and recognition of urban agricultDesget al.2005;0RsINI et al.,

2013).

Urban agriculture in Tanzania has been in existence for many 8m@desIO99HALLORAN,

2013:CHARI, 2022). The Tanzanian government definesarfgan i cul t ur e as 0t he
crops, horticulture, floriculture, dairy farming, keeping of pigs, poultry and aquaculture in areas
designated O6urband by the United Republic o
Ordinance CAP. 378 of 1956 eew e d i MLoZI 20@1kc:dl). Despite land and weséated

challenges, presently urban agriculture is both extensive and intensive (ibid). Urban farmers come
from all walks of life. From highly placed government civil servants to the most disadvantaged
informal settlement dwelleMLOzI, 1995TiTs, 2019). Despite the challenges faced by urban
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farmers in accessing marginal land and water, they dynamically adapt to urban expansion to persist.
Meanwhile, cities continue to expand on valuable agridaitdrdat could otherwise guarantee
their food securityHALLORAN, 2013GUNERALP, 2020).

Urban agriculture offers to open the possibility of food security and food sovereignty, and it is
anticipated that it will grow in the future, helping to createcatbon economy by reducing the
quantity of fossil fuels consumed in transportation and shortening supplyreERRIIRAEL al,

2018). Urban Agriculture can play a pivotal role and has the potential to depilogiuations

by closing loops withitne urban areas, helping to solve pervasive and enduring urban problems
such as the disposal of organic waste, treated wastewater, and whenever possible the use of gre
water DEELSTRA 2000:MHACHE, 2019:WESseELow 2020). Therefore, upgrading agricultural
activities through a supportive policy framework in the cities and surrounding areas is more
prominent, particularly for urban dwellers. It allows for the improvement of key features for the
functioning of urban ecosystems that are expected to incrgzsréaitmeance of environmental
services provided by the Green Urban InfrastructareiQe et al., 2019).

Producing leafy vegetables which are highly prone to heavy metal contamination, particularly
within polluted urban areas can improve the environmenthas, provide an excellent
opportunity to improve the presataty and future sustainability of cities. Local food production

and consumption can reduce greenhouse gas emissions and increase rates of carbon sequestratio
(KuLAk, 2013). Leafy vegetablerfanrg can provide crucial ecosystem services related to macro
and micro climatic conditions. It acts as an agent for reducing the urban heat island effect, resulting
in lower air conditioning costs. Leafy vegetable farming further absorbs dust andadleas the

well as control noise. It not only supports environmentally friendly practices such as the reuse of
kitchen waste can be reused as fertilizer, resulting in less waste collection costs and landfill
deposition. Also, leafy vegetable farming haothetial to reduce the problems associated with
stormwater runoff, since rainwater can be redirected to these areas; promoting water recycling and
reuse solution& UMAR, 2019). For this matter, the identification of suitable land for best urban
agricultwal practices is needed to ascertain its sustainability both for food security as well as
environmental protectioNACAMAN, 2020).

1.2 Statement of the Problem

Recent trends suggest that Dar es Salaam city is expected to become a mega Gigpby 2030 (
2019). A sustainable approach to food security is crucial to coping with-dginenengrcity's

demand for leafy vegetables which outweighs the current production. A geospatial analysis of the
areas for urban agriculture that is supported by se¥estructural, social and environmental

policy strategies is essential in meeting the leafy vegetable needs of town dwellers. To make the city
one step more sustainably food secure, detailed investigations have to be done to propose the best
sites for pactising Urban Agriculture. This study utilized geospatial methods to suggest the best
sites for practising Urban Agriculture, particularly leafy vegetables to make the city sustainably food
secure

1.3 Research objectives

1.3.1 Main objective

1. To performGeospatial analysis for Urban Agriculture Sustainability in Dar es Salaam.

1.3.2 Specific objectives

1. To identify possible criteria for agriculture practices suitable for Dar es Salaam city
1U]



2. To integrate different criteria in a Geographical Information System platform and evaluate it
based on Analytical Hierarchy Process methods.

3. To determine the variolesafy vegetables farming zones in Dar es Salaam by synthesising the
soil type, slope, aspect, population density, road infrastructure and unemployment.

1.4 Structure of content

This study consists of five chapters. The first chapter is an introdudtdmatparresents the

research problem, the aim of the study, the research questions, and the overall organization of the
thesis. The second chapter presents the literature review and the theoretical and conceptual
framework which guided this study. Thaltbirapter points out the methodology of the study. It

entails the methods for data collection and analysis, challenges encountered in research, and the
validity and reliability of data. The fourth chapter presents the findings and the discussions which
areput forth in answering the research questions in chapter one of this thesis. The final chapter
five entails the conclusion and recommendations for policy action

2. Literature review

2.1 Sustainable urban agriculture in developing countries.

The ruralurban migration has increasingly been observed in both developed and developing
countries across the glol&ELOD, 2021). This trend leads to a lot of problems like; decreasing
agricultural production efforts, rapid urbanisation, informal settlerfemdsshortage and
unemployment (CLISTYA, 2016). Simultaneously with the availability of idle land, unemployment
and the growth of cities, a new type of agriculture has emerged; namely, urban agriculture
(SreenkAmMP, 2021). The functions of urban agticel are mukiunctions based on economic

and social roles such as providing industrial inputs and employment simultaneously. The
potentiality of urban agriculture in the essence of counteracting the current situation the following
can be described; (1prcultural activity will continue to be a strong contributor to urban
households. Currently, differences between rural and urban livelihood households appear to be
decreasing. (2) Urban agricultural production includes aquaculture, livestock anote=(6ticult
ORsINet a) 2016: LI, 2021). The commonest crops are perishable leafy vegetables, particularly in
our region of Dar es Salaam, Tanzania. These vegetable industries have short marketing chains
with lower price differentials between farmers andiw@ns than longer chains (MAGIGI,
2013THOMAS, 2022). In Dar es salaam vegetables are not transported long distances unless they
are sold around the street in the afternoon
project resembles the sputhat has been done in Oakland, USA, whereby the city food supply
function is one of the various roles and objectives of urban agriculture. The study noted that leads
there has been an increasing dialogue between urban dwellers, city authoritiesrsand farme
(HuseRrTet a) 2010). This study also refers to the studscaf{pT 2011) which has been done

in SubSaharan Africa, particularly Kenya whereby; urban agriculture, which includes both crop
production and livestock raising, has been recognisedsaseiwiportant role in the economic,

social, and dietary life of many cities.

In addition to being an important source of fresh leafy vegetable produce, meat, and dairy products

for consumers, it plays a vital economic role as a source of incomeufcerprand distributors

and also serves as a socialising function for farmers, communities, and neighbD&rhoods (

ZEEUW, 2011). Urban In addition, urban agriculture has several secondary impacts, including

reducing food transportation costs praiding environmental benefifsJ(FIQAR et al., 2019.

Any kind of agriculture is supported by the landscape and climatic conditions. In so doing,

conventional agriculture is done depending on the season. Urban Agriculture in Dar es Salaam is
102



still convational in greater percentage than modern technological methods BsrdA@.10
et al, 2014).

2.2 Soiltype, Slope and Wetland in Urban Agriculture for leafy vegetables

The rainfall seasons in Dar es salaam affect can automate urban agriculiesameetnuthile

soil types with different components have great impacts on the cultivation of leafy vegetables. Due
to water scarcity in this town, many farmers like to use the lowlands as the best area for farming
leafy vegetables 8HMIDT, 2012). Manyofd vegetables that you can find in the markets of Dar

es salaam have been cultivated in the existing gardens within valleys along riversides, larger peri
urban plots and a bit of ground not built on around the citWgMERIF, 2014). The soil analysis

and preference should be considered before cultivating in urban agriculture particularly on leafy
vegetables as stated in the study conductédlabyLO et al, 2012) in Kampala City Uganda.

There was considerable variation in metal uptake between veggéatdesoil components
properties. Washing leafy vegetables reduced chromium and lead concentrations but exogenous
contamination of leaves also depended on the vegetable type. The soil type assessment, and the
aspect of due to rapid vertical and horaagrowth of urban areas, are very important when we
prefer the site of urban agriculture. Some types of soils are more resilient to toxic pollution whereby
it prevents toxic metals and other hazards on leafy vegetables. This projedti epunlogs al,

theorisation (2012), for the soil analysis and preference. However, Dar es Salaam is facing great
land pollution and spaogning conflicts, which led to the challenges of soil type analysis but
more mitigations have a loophole to take part comprisiadamebconflicts and grievances. The
invasions of buffer areas and open spaces have deteriorated the City planning Map and this is a
great challenge in infrastructure development particularly in the transport sector.

2.3 Population density and road infrastictures in Dar es Salaam

Dar es Salaamds urban spatial expansi on anoit
transportation demand and infrastructure growth. It also found that enormous spatial expansion
has caused dramatic changes in the daity ghaavel modes and that these disparities have
occurred concerning urban growth and transport. This project study refers to the study of
(MKALAWA et al, 2 01 4) t hat said oDevel opment i niti af
successfully solved thisp b | e mé 't is still a problem that
salaam candt be outreached by road access. I
matter, it is needed to include transport and road access as criteriaimndes#es of urban
agriculture in Dar es Salaam. This project adapts the stlilyaivA et al, (2014), study as a
literature reference to achieve urban site outreach and leafy vegetable transportation. Tanzanian
cities, particularly Dar es Salaam, tndoan agriculture practised poorly and at a subsistence scale
despite the activity in other cities of the world playing significant roles in urban populations
(MHACHE, 2019). Engagement in the activity at a large scale depends on many factors. It has been
observed that land administration practices create an impediment to the expansion of urban
agriculture in the city of Dar es Salaam. This has been explained in the lstodgoE( al,

2016).) both theoretical and empirical issues of land administration in relation to vegetable growth
in Dar es Salaam city. The real situation that challenges Urban Agriculture in the case of the
geographical landscape in Dar es salaam is altatioreg of land ownership. The regulation is
overwhelmed by political interest and entails ignorance of understanding governmental laws among
the dwellers. These situations lead to informal settlements everywhere and invasion of the buffer
zone. This prect employ&XIDUGA et al, 2016 as the literature reference of this project study.

Dar es salaam has a coverage area of 1590 kilometre square that is divided into Urban and per
urban (JBRIGGS1991). Due to the challenges of Informal settlements arapithgmowth of

impervious landscapes, needs GIS use to analyse suitable areas for Urban Agriculture.
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2.4 Urban Agriculture and Unemployment in Dar es Salaam.

Unemployment as a global threat is at an alarming state affecting people, especially the youth
despite them being vibrant assets. Youth made up about 60% of the unemployed people in Africa
in the last decad&weka/ Fox, 2011 PP1)Reports reveal only 60000 annual formal jobs are
created out of 900000 incomings in TanZ&niwDIKA / DAUDI, 2020 UJrbanagriculture plays a

vital role in generating new employment opportunities in various parts of the world hence
improving the social status of the pedplgeka/ Fox, 2011) People in the closest proximity to

the city can benefit directly or indirectly thhotheir participation in urban agriculture. As for Dar

es Salaam, there is an intense-tastaban migration of the youth. The motive behind their
migration is searching for better pastures in the city as Dar es Salaam is a premier metropole city
in thecountry. They face challenges in the city since they are socially and economically unstable
(MBONILE, 2018). This gives a call for the increased unemployment number in Dar es Salaam. This
research envisaged exploring the unemployment status in DaaresaSdlgroposing an
alternative to their unemployment status by performing urban agriculture.

2.5 Integration of geospatial analysis

Just like conventional agriculture, urban agriculture utilizes geospatial tools for impressive
applicationsWEERAKOON, 2014). Geospatial tools like Geographical Informational Systems
(GIS) and remote sensing have provided urban agriculture with a wide range of applications mainly
to allocate suitable areas for performing urban agriculture. Physical patashedsraspect,

slope, lithology and soil types can be mapped with better accuracy with the aid of remote sensing
(HERNANDEZ 2020) Not only strictly confined to physical parameters, anything with a spatial
component and has a value in one way or anothdyan agriculture, can be analysed in GIS.
Hence, the integration of geospatial analysis in urban agriculture is a robust technology which is
unequivocally applied with significant resNHBEANING, 2010).

2.6 Conceptual Framework

HERNANDEZ (2020) genated a conceptual framework of a model to perform suitability analysis

for land allocation using Multicriteria Evaluation (MCE). MCE combines information from various
criteria for decisiemaking intention. Hence, the input is the informational critdrtae@output

is the resultant decision. This study utilized physical factors such as soil types, aspects and slope tc
allocate individual suitable physical conditions of Dar es Salaam. This means, soil types, aspect anc
slope are classified according &ir tbuitability in Urban agriculture. Moreover, urban factors such

as road networks and population density are considered. Road network has a direct effect on the
distribution of products while population density affects the {pbawar in Urban agricute!

Getting to the unemployment rate as a social factor has a direct impact on ensuring direct labour
power by the unemployed people opt for urban agriculture for living apeingelThe inputs to

the model include physical factors, urban factorslassvgelcial factors. These factors acted as
independent variables in the model. The factors were synthesized to generate a geospatial model
which acts as a dependent variable. The most peculiar fact about the model is encountering the
effect of urbanizattoand social effects on physical factors ensuring sustainability between the
three (Figure 2.1)
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Figure I The Conceptual framework showing the integration of physical, urban and social

factors for urban agriculture(Source: Modified accordingHeRNANDEZ, 2020

3. Methods

This section entails the research methods adopted in undertaking this study. The selection of the

case, data collection, and data analysis methods.

3. 1 Location of the Study area

This study iperformed in Dar es Salaam city, Tanzania. Dar es Salaam is located along the coast
of the Indian Ocean and it is the biggest city in Tanzania by population, trade and infrastructure.
It is estimated to have a population of 5383728 inRB2@® (AL BUREAUOF STATISTICS 2022)

(Figure 3.1).
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Figure 2: Location of Dar es Salaam city in coastal Tanzani&gurceOwn map presentation,
data basis accordingN@TIONAL BUREAU OFSTATISTICS 2023

3.2 Data collection

The data needed in this study dope, aspect, Population density, Unemployment rate, Road
network, and soil types of Dar es Salaam city. The slope and aspect data were derived from the
Digital Elevation Model (DEM) downloaded from the USGS Earth Explorer. The population
density, road meork and unemployment rate data were requested from the National Bureau of
Statistics (NBS) of Tanzania. The soil types data were requested from the Ministry of Agriculture
office in Tanzania. That being said, all the aforementioned data are secondary.

3.3 Data analysis method

After data is acquired, the core analytical method employed is tReitdutiEvaluation (MCE).

The data acquired is taken as the criteria/ inputs to the model. The data is standardized to the
common scale using a feature pyiaescaling formula for slope, aspect, population density,
unemployment rate and road network (Equation 1). The soil types are reclassified according to
their suitability in agriculture.
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Where,
S= Standardized layer of evidence
Fi = i" ordinal object features
Fmin = Minimum ordinal object feature
Fmax = Maximum ordinal object feature

The data is then weighted using the Analytical Hierarchy Process (AHRiZdis with

generating a pairwise comparison matrix ustpgiatdcale. Two criteria are compared at a time,
normalized then averaged to compute weights. The weights must be undertaken for a consistency
test before the next stage. The accepted cangisétio should be <1%. The whole AHP was
automated using the Idrisi TerrSet software. The last step is aggregating the standardized layer and
its weight using Weighted Linear Combination (WLC) (Equation 2).

*=B " é6éééééééééééée. ééééeéeéeceéeéeeéeéeéeé. atibga
A* = Aggregate of the criteria
S= Standardized score

w = weight of the criteria

3.4 Challenges

The challenges encountered in this study are as follows

The availability of the data is quite challenging as some of the potential data were not
provided and some were provided late. Interpersonal communication between the team
and designated data providers eased the process.

Some of the data were given on a varying administrative scale, making inconsistency in the
scale of the data. For exampgie, population data is given at the ward level, while the
unempl oyment rate is given at the distric¢
scale hence some data were analysed at a district level while others were at a ward level.

3.5 Data Sources

This study being geospatial in nature necessitated the utilisation of secondary data. The data come
from official sources in local and international authorities. The local data has been requested from
the National Bureau of Statistics (NBS) and the Minighgriculture of Tanzania. Some of the

data have been downloaded from the United States Geological Survey (USGS).

4. Findings and discussions

Results suggest delineating six possible criteria to be used for geospatial modelling. They include
slope, aspecpistype, population density, road network and unemployment rate (Figure 4.1). The
slope of Dar es Salaam city ranges from 0 to 2.4 degrees. The steeper the slopes, the more
agriculture favourability is achieved. This is to ensure suitable sunligilly @spegical regions.
Hernandez (2018) recommended that to sow in furrows, harvest must be done in the direction of
opposite slopes. The aspect ranges-ftdm358.6 degrees. The highly favourable regions are the
regions of North @2.5; 337d@60)and South (112347.5). The least favourable regions are
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the regions of the West (22.%2.5) and East (243337.5). The regions of the nestbuth
directions are favoured to allow constant light as it is crucial for ensuring plant growth. Soil types
range from cambic arenosols to ferrallic cambisol and haptic lixisols. The most nutritious soil types
are ferrallic cambisol followed by haptic lixisols and lastly cambic arenosols (DRIESSEN /
DUDAL 2001).

The population density ranges from 563,459 to B30000square units. The denser the
population, the more favourable the model. The model has to ensure sustainability is achieved in
denser areas by population by practising urban agriculture. The larger the population makes the
struggle for food security Urban areas. So, the aim is not only to perform urban agriculture but

the dense areas could be touched with the food supply to ensure sustainability. The road network
of Dar es Salaam city is well established in almost every part of the city witbepfiewsein

the southern part. The road network has its relevance in urban agriculture in ensuring connectivity
in the supply of materials and food supplies to people and the farming fields. The unemployment
rate ranges from 11.9 to 19.8. The more ungetptbe people, the more favourable the model.
Unemployed people can utilize urban agriculture as a means of establishing their lives economically.
The criteria were then rescaled to a common scale of 0 to 100. A score of 0 signifies the least
favourabily to a score of 100 signifying the favourability of the criteria (Figure 4.2). The
standardized maps now decipher the same level of judgment in all the criteria.
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Results from AHP suggest the level of importance of the criteria in contributing to the model. The
level of importance is according to treler of slope > population density > aspect >
unemployment > soil types > road network (Table 4.1). To assess the consistency level of the
weights, a consistency ratio of 0.03 was computed revealing a very good accepted ratio since it is
less than 0.1. $ical factors were highly prioritised since they are subjected to lesser changes.
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Criteria Slope Population | Aspect Unemploy | Soil types [ Road
density ment rate network
Weight 0.45 0.24 0.14 0.09 0.05 0.03

Table 1: Level of importance of the layers evidence(results based on analysis)

The suitability map reveals areas which should be taken under close consideration as far as urban
agriculture is sustainably practiced (Figure 4.3). These areas are denoted from low suitable to high
suitable. Suitabt®nes cover 27%, moderately suitable zones cover 45% while low suitable zones
cover 28% of Dar es Salaam city.
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Figure 5: Suitability Map for Urban Agriculture, created bWENDENUSU et al. 2022

High-suitable zones signify areas in Dar es Salaam where urban agriculture could be practiced
sustainably with physical, social, and urban factors being taken into consideration. In other words,
these areas have steeper slopes, have ensured constafthawaifsigh road connectivity to

ensure supply of materials, have a high unemployment rate and high population density in which
people in these areas could benefit from practicing urban agriculture. The level of suitability is
moderate in these factanstihe moderately suitable zones and low in low zones. This is a call to
the areas to emphasize urban agriculture to people especially the youth to minimize the problem
of unemployment and food insecurity to ensure sustainability. For the model toorentyeti
conducive environment has to be made for people in Dar es Salaam city to emphasize them in
practicing urban agriculture in the magnitude from the highly suitable areas to low suitable areas.

Heavy education should be imparted to the peoplerad5alaam, especially to the youth. Simple
local techniques which result in maximum productivity, simple machinery and techniques of
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sustainable monitoring of the farm should be emphasized in an environmentally friendly manner.
Production knowledge gows hand with marketing technigues. Observations on youth civic
engagement programs in the USA have viable impacts on social justice, food security, social
interaction and interpersonal youth developrRemt( GAus 2021). The USA through the state
goverment and NorGovernmental Organizations (NGOs) has made more investments in youth
outreach programs through unpaid internships, fellowshipsteshodssignments and paid
assignmentdAcCABE, 2014FIFOLT et al, 2018). Dar es Salaam and Tanzania@aslaogld also

apply the same to invest in the youth in the age rangeld aPschool for the future upwelling

of people in a nation as urban agriculturalists. But also, the matured minds of the age range of 18
onwards can be changed through similariiement. The Tanzanian government has made
agriculture a subject at the secondary level. More improvements should be done to the syllabus to
include Urban Agriculture. Since in the theoretical model, highly suitable areas are densely
populated, more adweed techniques such as vertical farming and the like techniques which
encounter the farm space problem have to be emphasized.

Since the targeted beneficiaries of the model are mostly unemployed people in Dar es Salaam, they
need financial assistance @sgrthe knowledge they will be imparted into practice. The financial
assistance will aid in equipment and materials for production and supply. A crucial role has to be
played by financial service providers in close collaboration with the local govathargigsa

be it, in terms of loan assistance or in terms of grant assistance. Rather than obtaining limited funds
to family and friends as a normal practice for most of the farmers in the country, sufficient funds
should be provided to the local farmarshie city from the financial service providéigst

peoplenave an unrecognized status which builds a huge gap between the financial service providers
and the farmers. Preliminary initiatives should be made to the local government authorities to
register youth and recognize them which will ease the finanoiliesiih providing financial
assistance.

5. Conclusion and recommendations

The main objective of the research was to perform a geospatial analysis of urban agriculture
practices in Dar es Salaam city. The first specific objective was to identiéycpibsséto be

used for sustainable urban agriculture. The second objective was to integrate the possible criteria.
The third objective was to identify suitable zones for performing urban agriculture.

Six possible criteria were identified for sustainable urban agriculture in Dar es Salaam. These
include physical factors (slope, aspect and soil types), urban factors (population density and road
network) as well as social factansemployment rate). These acted as layers of evidence in
generating a geospatial model. As a prerequisite for integrating the layers of evidence, the criteria
were weighted to generate their level of importance using AHP. Results suggested ttiegt slope to
weight of 0.45, population density to the weight of 0.24, aspect to the weight of 0.14,
unemployment rate weight of 0.09, soil types have a weight of 0.05 and road network weight of
0.03. Suitability analysis revealed 27% of Dar es Salaam to bataiglely45% to be moderately

suitable and 28% to be least suitable. Despite the geometric increase in population, these highly
suitable zones can be taken into high consideration in performing urban agriculture to ensure food
sustainability as well ammiise the rate of unemployment. Further research needs to be done on

an individual/ward level due to a lack of adequate reliable data in all administrative levels of the
cities
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The Influences of formal and informal urban planning tools, regulations and

practices shaping Urban Agriculture

A case study of Berlin, Shanghai, and Dar es Salaam
Gerrit MankeTom Kiehn AtugonzaS.Majula Huijia Hoy Benedikt Weig|

1. Introduction

Even though urban agriculture (UA) is by no means a new trend the practice has, in recent years
experienced a rise in attention in academic fields like geography or urban planning and has also
been reconsidered as a useful tool by city atlatiaiss around the globe to solve various issues

of urbanization. The advantages of UA include among others a highecaummic stability

among city dwellers, an increase in food security, a positive influence on-thienatiero the

city in the &ce of rapid climate change as well as higher social cohesion and integration through
cultural exchangMALONEY 2013;MEENAR 2017). Additionally, the trend towards UA reflects a
higher environmental awareness and a desire for a healthier living standard among the population
by making use of short value chains and local production.

There is a wide range of definitions thatdrpibh down what exactly constitutes UA. In the
broadest terms UA oOencompasses a variety of
production, distribution, processing, eating and disposal [and] includes among other things,
community gardens and arb f ar ms, and their associated
(PoLLANS 2014: 200). These activities are of course highly dependent on general policy, informal
urban planning, municipal zoning, as well as specific formalized laws and regulations. Even though
many cities began to realize the aforementioned potential benefits of local food production they
are often still Hequipped with appropriate lanske planning laws and policiesvELL 2015),

that would allow and further promote the use of highly tedtedan land for agriculture. Our
research aims to identify how formal and informal urban planning tools and practises are hindering
or facilitating the integration of UA in three different geographical contexts around the globe.

The first part will edtdish the current state of research when it comes to the general connection
between Urban Planning / land use planning mechanisms and UA and will thus lay out the
theoretical foundation that is necessary for the analysis of the case studies. Thestillesscase

are (a) Berlin, (b) Dar es Salaam and (c) Shanghai. Each city was empirically analyzed and mappe
with the help of publicly available datasets, in order to find out about different land use categories,
motivations for urban farming as well aslibteibution/location of UA sites within the city limits.
Through this analysis the implications of different formal and informal urban planning practices
on UA were laid out in order to find out which kind of planning mechanisms are shaping the
identifiedstate of UA (distribution, typical features regarding motivations etc.) in the different case
studies.

2. State of Research & Theoretical Foundation

UA can be regarded as o0a per meaanamctndacoldgical y n a m
system, usintypical urban resources, competing for land and water with other urban functions,
influenced by urban policies and plans, and contributing to urban social and economic
devel opmena etdal 2017: 366). In this way it is not an abstract thougtitictrimut
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rather an actual urban livelihood, an ordinary and lived reality, which produces and is produced by
cities around the globe. Some experts argue that there are many differences between UA in global
south and north, especially regarding the rtiotisawith UA in the global south mainly being
motivated by food security and income generation, while in the global north the main motivation
seems to be community building, intercultural exchange and sebeihgiellhere is however

also the notionhat differences between global north and global south are becoming less
pronounced and that a more nuanced understanding of a global UA that goes beyond a
productivist/postproductivist dichotomy might help illustrate processes that characterize current
urban development8/(NKLER PRINS 2020). Instead of looking at UA in a materialistic sense and
describing the output, the goal of this paper is to shift the focus to planning theory. By analysing
where exactly UA is practiced and how access to the reswiisegiained in the three very
different cities Berlin, Dar es Salaam and Shanghai one of the goals is to overcome the global
north/global south divide that has shaped research on UA for a long time.

2.1 The Role of Planners in UA

In planning theory UA, sbi as community gardening, rooftop gardening or animal husbandry is
rarely given the same importance as other open green space and the result is a lack of inclusion in
the city planning process or zoning to protect these practivesL(2015: 2503). Thean also

be seen in planning education and research, where UA only receives marginal attention, which is
the reason that planners, as well as municipal offices often times do not have a complete
understanding of the planning and policy implications iofilagee within the limits of a city

(MEENAR et al 2017: 393). Just a few years ago Jerry Kaufmann, who is credited to have written
the first ever planning guidance on food and the city expressed himself as follows:

OFood i s a s u ssityaYeetmmonggthe dasid esseiitidlis,foaliée) shelter, arid éosd

only food has been absent over the years as a focus of serious professional planning interest. T
omission because, as a discipline, planning marksstbyliséimgficemprehensive in scope and attentive
the tempor al di mensions and spati mericant er co
Planning Association Policy Guide on Community and Regional Food Planning (APA 2007) as
cited byWILJOEN/ BOHN 2021: 32).

While, in recent years, some municipalities have taken action to fund programs, donate land or
establish protective zoning, others still have opaque and poorly defined régeiatei2017:

394). The arising/existing policy vanawcan be sources of ambiguity for practitioners, who are
seeking clear regulations and stable places td/fiegRng 2017: 394).

There is evidence that although urban agricultural activities have mostly been established through
grasgoots efforts in dottomup way, the incorporation of this land use into planning and policy

(as a toglown approach) might be able to maximize the multifunctional bé&refits (2015:

2515). Table 1 shows examples of three differedbwp planning strategies that sarppJA in

the third column, as well as the benefits that arise from this in the second column.
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Function Description and Supportive Planning

Justification Strategies

Production UA produces fruits, Provide suitable, accessib
vegetables, mushrooms| and safe land with good sqg
herbs, medicinglants, access and an irrigation

meats, milk, cheese, eggs, source.

other products.

Biodiversity Agricultural systems can| Convert some open spac
support a wide range of | areas of low diversity (i.e
species, including some| turf) to community garden
native plants, asops or and farms.
associated plants.

Urban Greening Community and backyarq Support efforts to convert
gardens contribute to thel vacant and derelict lands if
greening of urban areas| productive green spaces f
improving aesthetics ang use by residents.
weltbeing.

Table 1: Examples of how urban planning can support various functions of 8ource:
LoVELL 2015: 2503)

In Berlin for example a lack of supportive planning strategies can be observed in the case of
community gardening, which can be classified as a sayaait&fA and is analyzed in chapter a

of this paper. Strategic pl anni ndFNpBenclketr s | i |
20200, the AStadtentwicklungsplan KIima KON
Berl ind onl y iderote to iotbengregmspaaesdevalopmsment, without specific goals

or action recommendations. Nonetheless there is a lot of informal support for community
gardening in Berlin, with projects mainly being cultivated by differegbwesnment
associationsnitiatives and groups of volunteers on vacant lots or other available green spaces.
The example of O06HiIi mmel be eupdplacenmeking shrougth @titken t hi s
control has the potential to challenge issues of exclusion, by bringing tegpthef ifferent
sociceconomic or ethnic backgroundaRGE 2018). On the other hand, these kinds of projects

run the risk of being displaced or underfunded, as they are simultaneously tolerated and receiving
soft support by the state, while at the damesthere is a lack of official regulations and laws to
actually protect them. When it comes to the provision of space for urban farming, the government
can, in this case, be seen as an intermediary, that is not providing land, but rather communicating
between private gardeners/volunteers and the tight land market in Berlin.

In Shanghai UA is well developed, but takes a different form than in Berlin, with arable land being

| ocated mostly on the ouursbhka mdViszerdeild:<t)da ci t vy,
more economic motive in farming. Even though there are also issues of arable land being displaced
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for commercial and industrial development the Shanghai Master Land Use F18852017
provides a framework for a more formalized and intéglatelopment, with nesultivation use

being strictly prohibited in some areas and supplemental land being supplied in other areas.
The |l ast case study in Dar es Salaam shows t
employed in the produeh of food there is no clear government documentation or legal
environment, which leads to agricultural activity being mostly done in an unregulated manner. As
a result, land used for these activities is at risk of being replaced by infrastructure.

2.2Formal urban planning tools and UA

Zoning and landise laws are formal urban planning tools regulatingsesich order to ensure

a sustainable urban developm@&mL( 2022. Zoning and landse laws vary significantly in
different geographical contektg mostly have the same components, dividing municipal land

into landuse zones, each with prescribed rules regarding the type of use and design requirements,
such as0IGT 2011 547):

1 Building height limitations

1 Yard restrictions

1 Restrictions on selliggods

1 Requirements for how far buildings must be set back on the property
1 Etc.

This of course has a profound impact on UA, even if it is not explicitly mentioned in the
regulationdaws, if for example certain structures like green houses are not eohguatilse of
their size or placement. Because zoning oid
amongst | and uses, bal anci ng MaLbney 2018:2568)it and d
is also a perfect tool to coordinate the benefitpratdems of UA that is being practiced close

to residential, commercial or other uses

Additionally, UA is often time practiced without permission ostéomgcommitment of the
landowner or manager, with marginalized groups being particularly vuingrablerhs of land

access and securitypyeLL 2015: 2511). A reworking of zoning laws might help UA to move

from its place as a temporary/interim use to a more formalized and secure one, when appropriate
and realize its potential regarding for exampdlesiaurity or social cohesion. In this context the
following table proposes different policies and actions in order to promote UA by adjusting zoning
or landuse planning regulations.
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Objective Policies/Actions

Encourageppropriate 1 Adopt zoning regulations that clearly define UA to in
agricultural uses of urban the cultivation of fruits, vegetables, flowers, nuts, an
land. products, as well as raising farm animals.

1 Adopt zoning regulations thaliscourage health a
nuisance hazards sometimes associated with agri
activities, which may include setback requirements, y:
requirements, complaint procedures, or perm
procedures.

1 Appoint a government employee in an appropriate a
who can serve as the point person on urban agric
guestions for residents.

Promote more widespread f Identify additional zoning districts that would
use of UA. appropriate in which to allow UA.

1 Expand community gardening opportunities.

Encourage residents to usi ¢ adopt zoning regulations that allow UA as a H
UA as a tool for economic occupation in appropriate districts.

development. f Allow the onsite and ofite sale of products from U
where appropriate.

Table 2: Exemplary steps to protect and expand UA (U&merican context)(Source:
VOIGT 2011: 562)

In general, it can be said that, zoning laws around the globe have reached a high level of complexity,
which often makes UA more difficult and essalt municipalities often prohibit all agriculture or

fail to mention whether agriculture is allowed or prohihit@bfEY 2013: 2572). As a possible
solution zoning regulations could treat UA as a district, or as a set of uses that are permitted,
condtional or forbidden, while of course also taking into account the different needs and desires
of the specific communitMALONEY 2013: 2571). For zoning conditions like planting crops,
rai sing animals or sel | i n gappticabdedoeeer city, wchis i s
why it is important for planners to recognize the benefits or disadvantages of UA, in order to make
informed decisions for their specific location. Working closely with different stakeholders,
including potential urbanrfaers, is the key to revise the old and often inadequate municipal
zoning regulations.

2.3 Informal urban planning tools and UA

Besides zoning and lamsk planning as formal planning tools, informal planning at the local level
plays an important roleesting sustainable urban and rural development. Basically, informal
planning tools, such as master plans or urban development plans prepare alternative planning and
are taken into account in the preparation of formal planning (land us@plan¥)eBER et al.

2008: 49). In the German context especially urban development concepts gained importance
steering the sustainable urban redevelopment of German cities, integrating various measures for a
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longterm strategy for the entire city (ibid.). Typical exaumideich urban development concepts

are transport and mobility or free space concepts. In this context it is of great importance whether
informal planning tools, such as urban development concepts aim at strengthening the integration
of UA and what meases are implemented in order to reach this goal. Informal planning tools
obviously do not have the power to ignore or overcome regulations by formal planning but
influences decisiamaking in formal urban planning and strengthens specific land usestwith a s

of different measures (financial support, strengthening specific constellations of actors etc.).

3. Case Studies
3.1 Berlin

Methods and Data: Berlin

Berlin is the capital city of Germany with 3,677,472 inhabitants and spans over an area of 891.1
km?2 BERLIN-BRANDENBURG STATISTICSOFFICE 2022). Settlement areas make up 55 percent of

the city's administrative area with 493.4 km2. Traffic areas contribute to Berlin's infrastructure with
135.5 km2 which equals 15 percent of the city's administrativiesai&d&m?2 or respectively 8

percent are forest area. Agricultural land is supposed to be 35.7 km?2 accordBeRtaNthe
BRANDENBURG STATISTICSOFFICE (2019). Therefore, agricultural land makes up 4 percent of
Berlin's administrative area. Per definlign t he st ati stics office ag
for the cultivation of field crops and an area that can be grazed and mowed, including areas
cultivated with special plaG{8BERLIN-BRANDENBURG STATISTICSOFFICE 2017: 26).

To identify and locaturban agricultural sites in Berlin we used volunteered geographic information
from Open Street Map, the services database BerlinFinder and the map of Berlin community
gardens. Open Street Map provides keys and tags to label data entries by volhatearsi&ind

page dedicated to food security that touches upon UA and provides us with keys and tags to query
to locate UA sites in Berlin. The BerlinFinder application allows the user to search for addresses,
stores and service providers in Berlin. W trid i f f er ent search ter ms s
and ourban gardening6 and scraped the resul't
weblinks of the UA sites. Web scraping is a method to extract data from websites and save it to a
file for further analysis (ZHAO 2017: 1). Octoparse 8 is an application that enables this technique
of data collection. The map of Berlin community gardens is an open database dedicated to the
compilation of community urban gardening projects in Berlin. The datalissepon multiple

sources such as activist mappings and Berlin UA literature. Moreover, users can extend the
database. In addition to the names, addresses and weblinks of the urban community gardens the
status and type of the garden are availableca@@dgain scraped by us using Octoparse 8.

Eventually, we compiled our results in a spreadsheet and geocoded the addresses, giving us
approximate markers for UA sites in Berlin. Duplicates were then identified and dropped in case
of similar or equal namasd locations. Finally, we added UA sites that were not in our dataset yet
but known to us due to prior knowledge or manual findings via google satellite imagery. The final
dataset consists of 276 sites including their name, coordinates, address,andbspage.
Additionally, we included the garden type and status information found in the map of Berlin
community gardens. However, the map of Berlin community gardens lacks definitions of the
different garden types. On the one hand, this makes it diffraud to use and extend this field

for the other sources and on the other hand makes our garden type categorization opaque. Despite
these major constraints we decided to keep the categorization of garden types for our dataset, since
a manual categorizat of all 276 UA locations was not feasible in the scope of this project.
Therefore, we decided to fill in the garden type for the UA sites with additional categories as well
as categories used in the map of berlin community gardens that seemeae filioigled/on the

category based on the webpage of the project. In the last step of our data preparation the locations
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of UA in Berlin were plotted in QGIS. Then, we matched each project site taselaatégory
according to the official Berlin zoningrmpavailable in the Berlin Open Data Portal.

Urban agriculture sites in Berlin by source

Map of Berlin community gardens

BerlinFinder: Urban Gardening il

OSM (Key.Crops)

OSM(Key. Shop Shop:Farm)

OSM(Key: Farmyard)

— T
2
3

Source

Google Search: Roof Farm Berlin

Personal Knowledge

OSM(Key: Leisure Tag: Garden Garden:Community)

Map n= 276

Count

Figure 1: UA sites in Berlin by sourceSourceKIEHN 2022

Figure 1 shows the distribution of sources in our dataset. The map of Berlin community Gardens
is by far the biggest contributor to @ataset, making up 234 (= 85 percent) of the 276 total
entries. The BerlinFinder application yielded 17 other sites for our dataset. Open Street Map (OSM
in Figure 1) added 20 sites to our dataset
knowkdge about sites and innovative projects, i.e., roof farms, as well as one sighting in satellite
imagery (Map in Figure 1) complete our dataset.

Finally, we want to emphasize that our dataset builds upon publicly available and volunteered data.
We, therefre, suspect it is skewed towards community projects, since these are most often found
online, especially in the map of Berlin community gardens, which is the major source of our dataset.
Therefore, our study cannot highlight all UA practices in Berleaard out, for example, private

or individuadriven practices and sites of UA.

A major difficulty was to categorize a significant number of sites in detail. We used a mostly
automated approach to collect many sites in a rather short time. Howeveadehtsaimost
impossible to come up with detailed categorization, like for example suggesrembiy

(2021), as the number of sites were too large for individual examination in a reasonable timeframe.
As researchers we must accept that-aidéyonlie data acquisition leaves out details that can

only be obtained from the ground. Additionally, despite our efforts to collect as many sites of UA
as possible to paint an excessive picture of UA in Berlin, we suspect that our dataset is nevertheless
skewedowards community projects and cannot highlight private practices of UA.
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Results: Berlin

Map 1 shows the distribution of the UA sites in our dataset for the administrative districts in Berlin.
The central districts Mitte and Berlin Friedrichdkisnzbeg show the biggest share of UA sites

in Berlin with 43 and 44 respectively, despite their comparatively small area. Bordering district
Neukolln comes in third with 31 sites, most of them found in the central city area near
FriedrichshauKreuzberg. The maishare of UA sites in our dataset are in the city center.
However, fringe districts Spandau and Mastaaiersdorf show that UA is also practiced at the
outer edges of the city. Interestingly, the former-Béen districts found between city center

ard urban fringe show the least amount of UA in our dataset with Reinickendorf in the north
having only seven sites of UA according to our dataset.

Berlin
UA Locations
Districs and Count of UA Projects
Jo-7
17-12
[ 12-20
I 20-31
Il 31-44

Reinickendorf
7

Map 1: Count of UA sites in Berlin districtsSourceKIEHN 2022

The land use categoréssociated with the UA sites in our dataset can be seen in figure 2. With 52
UA sites green spaces are the most prominent category in our dataset, closely followed by
residential areas, W1 (GFZ (= ratio of the gross floor area of all buildings on lanudatioathe

area of the plot of land.) over 1.5) with 51 UA sites. Mixed use areas and residential areas, W2
(GFZ up to 1.5) come in third and fourth with 48 and 47 UA sites respectively. After this group

of land use categories, a drop off in UA sitebea&een. Superordinate main roads have 24 UA

sites in our dataset and public utility areas 14. Other land use categories show less than ten UA
sites in Berlin. Residential areas with an imposed smaller GFZ show less UA sites than residential
areas with bger GFZ. Also, our dataset shows only one UA site for the category agricultural area.
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Urban Agricufture in Berlin by Landuse

Green space

Residential area, W1 (GFZ over 1.5)

Mixed use area

Residential area, W2 (GFZ up to 1.5)

superordinate main road

Public utility area

Residential area, W3 (GFZ up to 0.8)

Commercial building area

Residential area, W4 (GFZ up to 0.4) with landscape character
i Railroad area
Retail concentration

Public utility area with a high proportion of greenery

Supply and disposal area with commercial character

Residential area, W4 (GFZ up to 0.4)

Water area

Special construction area

Residential area, W3 (GFZ up to 0.8) with landscape character
Forest

Agricultural area

o
o
N
o
w
o
o
(%)
o

Figure 2: Count of UA sites in Berlin by land use categorpourceKiEHN 2022

In the following part, typologies are created for the most prominent land use agegenie

space, residential areas W1+W2 and rasesdreas as well as residential areas W3+W4.

Green spaces are a broad category that differ in their intended use and can be parks, cemeteries.
allotment gardens, meadows or large sport faciii®@aTé DEPARTMENT FOR URBAN
DEVELOPMENT 2018: 20). Of the 52 UA sites 24 (=46 percent) belong to the garden type
oCommunity Gardendé. Therefore, a very common
the growers are a collective of local amateurs or apgsehtt produce food or plants for their

own consumption. A central motive for the communities is fun. Other key motives are related to
gardening as a practice, social factors such as public spirit, communication and contact within a
group, spatial motis@about the area and neighbourhood and lastly pareriRbsod2004: 217).

In relation to the motivations listed \6grzONE (2021: 47) welleing, personal fulfilment and

social motivations describe these motivations best. Other garden types in gearcispizc
intercultural gardens with 7 (=13 percent) sites, educational gardens and farm gardens with
respectively 5(=10 percent) sites. Again, the growers are a collective consisting of amateurs and
apprentices. In the case of educational gardens,ewagtsmome professionals. The motivations

of the growers in these garden types could be more related to environmental and pedagogical goals.
However, social factors play a big role in these garden types, too.

Land use category Green space

Sites Parks, cemeteries, allotment gardens,

meadows, large sport facilities

Growers Amateurs, Apprentices, (Professionals)
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Motivations Social, welbeing, personal fulfilment,

environmental, pedagogical

Production Entities Collective

Table 3: Land usecategory green space in Berlifresults based on analysis)

Residential areas W1 refer to the denselpuilt quarters of Berlin's inner city and its outskirts.

The core characteristics of this type of area are block or perimeter block developimerdrwith

more stories as well as large inner courtyards. Areas named as residential W2 in the land use plar
include the large housing developments of the 1970s to 1990s. Besides four or five stories block
or perimeter block development these areas astorédller individual buildings that offer quite
generous open spac8NATE DEPARTMENT FOR URBAN DEVELOPMENT2018: 12). Of the 98 UA

sites in these two land use categories 61 (=64 percent) again belong to the garden type community
garden. Intercultural gardens come in second with 13 (=13 percent) sites again, followed by
educational gardens with 7 (=7 percehgréfore, growers, motivations, and production entities

are similar to the previous land use category only differing on their sites. We suspect most of the
UA sites to be in inner courtyards and front yards.

land use category Residential areas W1+W2

Sites Yards of collective housing

Growers Amateurs, Apprentices, (Professionals)
Motivations Social, welbeing, personal fulfillment,

environmental, pedagogical

Production Entities Collective

Table 4: Land use category residential areas W1+W2Berlin (results based on analysis)

Mixeduse areas are areas with high and medium density predominantly located in the core area of
Berlin. Like the name suggests, mirsedareas are designated to support a mix of different
functions such astail, public and private administration, cultural facilities and ressHentTy (
DEPARTMENT FORURBAN DEVELOPMENT 2018: 14). Of the 48 agricultural sites in this land use
category 32 (=67 percent) are again community gardens. Intercultural garden®ratice

(=10 percent) sites. Therefore, sites, growers, motivations, and production entities are similar to
the previous land use category.
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land use category Mixed use area

Sites Yards of collective housing and institutior
buildings

Growers Amateurs, Apprentices, (Professionals)

Motivations Social, weleing, personal fulfillment,

environmental, pedagogical

Production Entities Collective

Table 5: Land use category mixed use area in Berl{results based on analysis)

Residential areas W3 are characterized by olddamiljtiillas, newer small migtinily houses

(town villas), groups of houses and rows of terraced houses, as well as other forms of open space
related, but dense, development with two to three,foanestories mostly found in the outskirts

of Berlin. Extensive areas of siffghaily residential development on the urban periphery are
shown as residential W4 which are also mostly found in the outskirts of Berlin. The complementary
landscape characterthese land use categories describes a formative vegetation structure or a
transition to open landscape or to large urban green sfEaeas DEPARTMENT FOR URBAN
DEVELOPMENT 2018: 13). Of the 17 UA sites in these land use categories nine (=53apercent)
community gardens, three (=18 percent) are educational gardens and two (=12 percent)
intercultural gardens. Therefore, growers, motivations, and production entities are similar to the
previous land use category. We suspect most of the UA sitesdindefamily housing yards,
collective housing inner courtyards and front yards.

land use category Residential areas W3+W4

Sites Yards of collective housing and skfiggheily
housing

Growers Amateurs, Apprentices, (Professionals)

Motivations Social, weleing, personal fulfillment,
environmental, pedagogical
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Production Entities Collective

Table 6: Land use category residential areas W3+W4 in Ber{mresults based on analysis)

Berlin - Influence of formal and informal urbanplanning tools

The amount, distribution and form (e.g., motivation, growers etc.) of urban agricultural sites in
Berlin is influenced by a set of various formal and informal urban planning instruments. The
following section will introduce and discussdifferent influences of the most important
instruments, laying the foundation for a potential adjustment of these instruments in order to
further promote the integration of agriculture into the urban space.

Influence of formal urban planning tools

Formal urban planning instruments are regulated by urban planning legislation, which in Germany
is based on the Federal Building Code (BauGB). In particiHasdamegjulations and restrictions

in preparatory and binding lamsk plangin German: Fladogzungsplan and Bebauungsplan)
significantly influence the amount, the distribution and character of an urban agricultural site, as
these plans are legally binding determinations on how individual plots of land can be used. In this
context the binding ldruse plan determines the type and extent of buildings and the land on
which buildings can be built BeCKMANN et al. 2000). The allocation of land uses categories is
regulated by thespa |l | ed wei ghting process (0Adlvat gungs
interests are weighed out against each other (Beckmann et al. 2000). Different designation options
for land uses are provided by the federal land utilization ordinance (BauNVO) (ibid.).

Consequences of a missing land use category for UA in the @&n land utilization
ordinance

Despite the growing recognition of the important contribution of UA to urban sustainability and
food security in the urban planning discouBerRN/POLLING 2014) and in German
municipalities, there is no designation optiob£oas a landse in preparatory and binding fand

use plans (German: BauNVO). This is the reason why urban agricultural sites are, as the results in
Figure 2 indicate, officially located on various land use categories, such as residential areas. The
effed is a missing protection of urban agricultural sites, resulting in an outstanding high amount
of UA sites as intermediate uses on otherusadategoriegN DER HAIDE 2014: 34). In this

case the land use as an agricultural site is only toleraté@rafichibed to the duration until

another development fitting the land use category is approved by the local planning authority
(SENATSVERWALTUNG FURSTADTENTWICKLUNG 2006). It can be assumed that the lack of a land

use category for UA in the land utii@aordinance hinders the development of UA projects in

the urban context, as no land plots are reserved for this specific land use, wherefore urban
agricultural projects are legally competing with other land uses. However, this causal relation cannot
be proofed, as there is no quantitative data on the amount of UA sites in cities that introduced a
landuse category for UA, such as Philadelphia or Toronto, which can be compared to Berlin,
where there is not such a category introduced.

Other studies fromifflerent geographical contexts are though as well underlining the missing
ordinance category as a hindrance for UA, su€asasL(0 et al. 2013), in which 54 percent of
interviewed planners and 28 percent of interviewed farmers in the Chicago nmetiogenlita
mention the lack of (clear) ordinance as the primary barrier to UA in their considered area
(CasTiLLO et al. 2013). The establishment of a new ordinance category for UA is currently part of
the urban planning discourse and dialogu&gséeER 2009 26 invON DER HAIDE 2014: 43),
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further information on if and when this ordinance category may be introduced in Germany have
not been found up to the date of the report. Further research needs to be done on the concrete
effects of a land use category W@, for example by drawing first conclusions from north
American cities, where UA is already part of a land use category.

Consequences of use restrictions in residential areas

The GIS analysis of the Berlin case study clearly indicates that the fafosites are located

in residential areas of different density (W1/W2/W3/W4). With the location of these sites in
residential areas concrete uses of buildings and land plots are prohibited, as the federal land
utilization ordinance states a specifiofistses allowed in every land use category (4ée 81
BauNVO). In this context commercial agricultural and farminfGesesan: Gartenbaubedriebe)
prohibited in purely residential areas (83 BauNVO) and exceptionally permitted in general
residentialraas. It can be assumed that the low number of commercial UA sites and thus the high
number of UA sites with social, wmding or environmental motivations, identified in the
preceding analysis is partly caused by the restriction of commercial agncliéwraing uses in
residential areas, as these uses are prohibited in here. In this context commercial UA projects are
solely fully permitted in mixed areas (86 BauNVO), where they compete with more profitable uses,
such as office buildings.

Consequences of height restrictions in landise categories

Beyond the above stated restrictions of building uses in every desigrasedciategdory, other
restrictions are connectém a specific landse category. In this context thegree of laral us
(German: Mal3 der baulichen Nutzung; §1lGgala@B)the permitted volume of a building on a

land plot by a cubic indekE{BNIZ-ZENTRUM FUR AGRARLANDSCHAFTSFORSCHUNGZALF)

2014: 26) and therefore directly influences the height of buildingmadkiimeim degree of land

use is fully utilized, enhancements in the form of an additional floor or a greenhouse on the roof
are not permissible. The GIS analysis clearly indicated the low number of UA sites on roof tops, it
therefore can be assumed thattria=l plots reached the maximum degree of land use, making
height enhancements in form of a rooftop greenhouse legally not permissible. Furthermore, the
alteration of height by installing a rooftop greenhouse can potentially lead to an amended building
class classification (German: BauO BIn), resulting in potentially stricter requirements regarding fire
safety, such as escape routes or safety properties of walls and_e@NIQL ENTRUM FUR
AGRARLANDSCHAFTSFORSCHUNJZALF) 2014 26). These adjustments require considerable
financial commitments and therefore more than often not profitable.

Influence of informal urban planning tools

Besides formal planning tools shaping the development of UA, informal planning tools are of great
importance supporting or hindering the development of specific forms of UA in Berlin. In this
context the following paragraph briefly analyses which informal planning tools and measures may
have resulted in the development of specific forms of UA in Berli

Consequences of the integration of UA into urban development concepts

Since the 2010s the municipality of Berlin started to increasingly integrate UA and farming into
their urban development concepts and guiding principles. Most prominent example is the

i ntegration of UA into the gr e @matuel whan, f r a me
productived (Ger madnagrd Stcehdt luarbdasnc h @Pfrto dBuekrt li ivrd
UA is explicitly mentioned as a productive use of urban greenvdpase value for the city has

not been fully acknowledged and therefore needs to be strendlheAEEVERWALTUNG FUR
STADTENTWICKLUNG UND UMWELT 2014). The framework serves as a guiding principle for all
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planning institutions in the city of Berlin,but s o i ntroduced ofl agship

reference project UA on the Tempel hofer Fel

aiming at intensifying the dialogue on UA, providing advisory services (ibid.: 71/72). It is difficult

to deternme the quantitative effect of such policies and concepts on the development of UA sites

in Berlin, but nonetheless it can be assumed that such guiding concepts initiating specific measures
have a positive, boosting effect on UA.

Consequences of specifimformal urban planning tools on UA

After outlining the important role of urban development concepts-ageityuiding principles,

initiating various measures on the local level, the following paragraph aims to illustrate the power
of specific informgblanning measures, strengthening specific forms of UA.

The preceding GIS analysis clearly shows the relatively high number of intercultural gardens (13
percent) in central locations of Berlin. It can be reasonably assumed that the identified relatively
high number of intercultural gardens is a result of a specific policy and development program,
namel vy t he ur ban devel opment support prog
oSta2dtebauf°rder ungsvon RER HADINRD14SY, financeel y&t adt O )
federal government, federal states and municipalities with the broad aim of strengthening the social
cohesion and quality of life in a neighbourhd#@®ERAL MINISTRY FOR HOUSING, URBAN
DEVELOPMENT AND BUILDING 2022). Key component of the programhes éstablishment of
neighbourhood management centres (German: Quartiersmanagement), a public institution
implementing several measures in order to strengthen the social cohesion. The establishment of
intercultural gardens by the neighbourhood managenmérgscis, as experts state, a very
common implemented measure to create a meeting place for the community aiming to reach the
above stated overarching goal of the support progoaipg€Rr HAIDE 2014: 40) and yet another

example illustrating the direct implications of urban planning tools on the character of urban
agricultural sites.

Influences of urban planning practices on urban agricultural sites

Besides the previously illustrated effedtsrofal and informal urban planning tools on UA sites,
urban planning practices, which are not part of a binding law or concept can shape the
characteristics, distribution and amount of UA sites. The following paragraph will briefly introduce
the consequers of a common practice done by urban planning administration bureaus in Berlin,
resulting in an outstandingly high number of UA sites in Public green spaé®sG2)011:

244) explains this with the bad economic situation in Berlin in the eantis20€@svere forced

to push volunteering as the only alternative to an unwanted selling off public green spaces or the
introduction of entrance fees for parks. In light of this situation, community gardens were seen by
the districts as an attractive whlyeeping green spaces attractive and promoted UA there. It can

be therefore argued that the high number of UA sites in (public) green spaces is a result of this
urban planning practice from the early 2000s.

3.2 Shanghai

Methods and Data: Shanghai

Theremote sensing data for this paper were obtained from the remote sensing monitoring database
for land use and land cover of the Chinese Academy of Sciences (CNLUCC). From the National
Resources and Environment Database, the Chinese Academy of Scieheeslseteremote

sensing image data as the main source of information and established a national scale of 1:10
through manual visual interpretation. The d
monitoring data classification system is deveiclassification system: Level 1 is divided into six

12¢



categories that are mainly based on land resources and their use attributes: arable land, forest land
grassland, water, construction land, and unused land. Level 2 is divided into 25 types of land that
are mainly based on the natural attributes of land resources, as shown in Table 7.

Arable land Paddy fields, dry land

Forestland | Woodland, shrubland, open woodland, gardens

Grassland High-cover grassland, medieover grassland, lesevergrassland

Water Rivers and canals, lakes, reservoirs and ponds, permanent glacia
tideland, mudflats

Construction land Urban sites, rural settlements, other construction sites

Unused land | Sandy, Gobi, saline, marshy, bare ground, bareyrookg, other

Table 7. Classification system for remote sensing monitoring data on land use and land
cover in Ching SourceCHINESE ACADEMY OF SCIENCES, 2021

As there are no accurate statistics on or definitions of UA in China, thisopapees the

concept of UA and the data sources mentioned above to arrive at six types of land that can be
classified as secondary urban agricultural land: paddy fields and dry land, woodland, garden land,
reservoir ponds, higtover grassland, and rurettliements. Garden land refers to unforested
plantations, trails, nurseries, and various types of gardens (orchards, mulberry gardens, tea gardens
hot crop forestry gardens, etc.). Higkier grassland refers to natural grassland, improved
grassland, amdown grassland covering >50% of land. This type of grassland generally has good
moisture conditions and dense grass cover and is mainly used for livestock farming. Reservoir
ponds are artificially constructed pieces of land below the perennial watewédeelstorage

areas and are mainly used for farming and agricultural irrigation.

The case study on UA in China comes from Shanghai. Shanghai is one of the most developed cities
in China, where UA is relatively well developed and plays a leading pladyenaden Although

six secondary land types, which can be classified as UA, have been identified above, there are five
final land types for UA in Shanghai because there is roohéglgrassland in the remote sensing

data for Shanghai. After obtaining administrative map of Shanghai and the 2010 and 2020 land
use data of Shanghai from the Chinese Acader
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it was possible to create the following two maps that show the distribution of urban agricultural
land in Shanghai in 2010 and 2020 using QGIS.

Urban Agricultural Land in Shanghai 2010 A

] Paddy ficld

Bl Dryvland

B Rural settlement

B Reservoir and pond

2] Woodland

Garden

[_] Shanghai administrative division

Urban Agricultural Land in Shanghai 2020 2

Il raddy field

Bl Dryland

[ Rural settlement

Reservoir and pond

Bl Woodland

B Garden

1 Shanghai administrative division

Figure 4 and Figure 5: The distribution of urban agricultural land in Shanghai in 2010 and
2020 SourceHou 2022
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Results: Shanghai

According to Figures 4 and 5, the area of urban agricultural land in Shanghai is decreasing and is
mainly located in suburban areas. The second land survey in Shanghai shows that, by 2010, the city
had 189,759 ha of arable land, with only 0.008 ha of arable land per capita in Shanghai, which is
less than half of the national per capita level (the alapien capita level of arable land is
approximately 0.1). However, the total scale of construction land in Shanghai exceeded 40% of the
cityds | and area, which is higher than that
Greater Paris, and thekyo Circle. Comparing these findings with the projections of the state
councitapproved Outline of the National Overall Land Use PlandZi@§ 2008), it is clear that

the situation concerning arable land protection in Shanghai is serious anel i Atrtived room

for increasing the amount of | and avail abl e

l and survey in 2020 show that Shanghai ds ar a
than in 2010. There is little differencéhe area of other agricultural land between the two land
surveys, with data from the third land survey, as of November 2021, showing 15,066 ha of garden
land, 22,995 ha of ponds and water, 78,775 ha of rural settlements, and 55,610 ha of forest land in
Shanghai (Shanghai Municipal Planning and Resources Bureau, 2021; Shanghai Information
Office, 2014).

Shanghai- Influence of formal urban planning tools

The urban planning tool that has the most direct influence on the location anSl&ingludi's

urban agriculture is the Shanghai Urban Master Plan. This is because the master plan is not only a
comprehensive and specific arrangement made by the Shanghai Municipal Government to
determine the future scale and development direction oftythendi to achieve the city's
development goals based on national economic and social development plans and local conditions,
butitis also a legally binding document with direct approval by the central government. Therefore,
the Shanghai Urban Master R¥dhbe used as the only urban planning tool to analyze its influence

on urban agriculture.

Ensure food security

The land survey data used above is updated every ten years and has been an important basis fol
the preparation of urban master plans. Is®@ear from the above data that there has been an
increase in the amount of land used for construction and a decline in the area of agricultural land
in Shanghai. However, as the population grows and the demand for food increases, the national
governmenhas started to strictly limit the conversion of agricultural land-tulieable land

for the purpose of ensuring national food security. To this aim, Shanghai use @85 2@

Use Master Plan as a tool to strictly control the expansion-aifltioable land and provide a

legal basis for the implementation of the arable land protection system.

First, Shanghai has already designated 134,667 ha of arable land protection space, including 100,00
ha of permanent basic farmland, 2,000 ha of reaedvarider the supervision of the ministry,

and 32,667 ha of reserve land under municipal control, ensuring the highest level of protection,
strictly prohibiting noncultivation use, and strictly enforcing the mechanism of occupancy and
replenishment alloéan to guard arable land quantity and quality. Second, Shanghai will
supplement arable land through multiple channels, delineate key spaces for new arable land,
continue to promote the reduction in inefficient construction land, make land spaceanailable,
increase the area of supplementary arable land. Third, arable land, especially permanent basic
farmland, will be provided with special protection, and tough measures will be taken to resolutely
curb the onon agricul tcutrlayl iczoanttiroonl 6 SeonEeAna rfaobol dei
MUNICIPAL GOVERNMENT 2019).
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Foundation of the economic development

Furthermore, for Shanghai, the land use master plan is also laying an important foundation for the
economic development of UA. Xi Jinping propoBedtral revitalisation strategy, whose aims

are to strengthen the construction of rural infrastructure and public service systems, provide better
living conditions in rural areas, and build liveable and beautiful villages, in the report of the 19
Party Congress on 18 October 2017. On 22 February 2022, the Chinese government issued
Document 10pinions of the Central Committee of the Communist Party of China and the State Ci
Key Efforts to Promote Rural RevitalisationT ive 2082iment statdéisat, on the premise of
ensuring food security, rural revitalisati on
incomes. The document recommends continuing to promote the integrated development of
primary, secondary, and tertiary rural indgstencouraging localities to expand the multiple
functions of agriculture and tap into the multiple values of the countryside, focusing on the
development of industries, such as agricultural product processing, rural leisure tourism, and rural
ecommerce;and applying internet technology to rural governance processes, such as
commercialisation or government serviesiUA NEWSAGENCY 2022).

As China's economy has always been structured in aruuabdichotomy, the concepts of rural
revitalisation, raf areas and farmers mentioned above all equally refer to the rural areas and the
farmers in those areas, which are mainly located in the suburbs of Shanghai. This is because one
of the disadvantages of the urbamal dichotomy is that urban and rurabsirare different
development systems, urban land and rural land planning generally come from different planning
projects, and urban agricultural land is classified as rural rather than urban land, even though urban
agricultural land is mainly located andhiburbs of the city. As a result, it is very common that

the development of urban agriculture has been limited in Chinese cities. Due to lack of integrated
planning of infrastructure and public facilities between built and agricultural land in the city
(ZHANG et al 2022:65). The above policies are specifying the planning objectives for land use
planning of agricultural land, i.e. to improve the living environment, promote the integration of
primary, secondary and tertiary industries, and prometstiemic development in rural area.

Based on the national policy of rural revitalization, the first step for Shanghai to develop its rural
economy is to use the land use master plan to bring the city and suburbs closer together and
overcome the drawbaclssaciated with the urbamal dichotomy. In 2016, Shanghai underwent
another zoning adjustment that abolished suburban counties and placed them under urban
jurisdiction as districts. As of 2016, there were 107 towns in Shanghai with an average resident
population of approximately 122,000, 21 towns with a resident population of over 200,000, and 45
either built, under construction, or planned large residential areas involving 22 towns with an
average planned population of 33,000. According to the larastesgatan of Shanghai, Shanghai

will be led by new towns, core towns, and central towns forming 23 town circles dismantling the
traditional town system, reducing the development gap between urban and rural areas, and unifying
the allocation of public raswes at the administrative level. Thus, with the zoning adjustment,
agricultural land and construction land in Shanghai were planned in a unified manner, and the land
use master plan can be seen as a tool that provides an important foundation fog ph@motin
integrated development of urban and rural areas and reducing the gap between urban and rural
development.

Zhujing Town, Jinshan District, Shanghai is a good example of the impact of land use planning on
the economic development of urban agricuhusdanghai. As shown in Figure 6, Zhujing Town

is located in the southestern suburbs of Shanghai, and in combination with Figure 5 it can be
seen that Zhujing Town has a certain proportion of agricultural land. Zhujing Town covers about
1% of Shanghaiarea and includes 11 villages and 18 communities, such as Zhujing Village,
Damang Village and Xinjing Village, with a resident population of 0.04% of Shanghai's total
population and an economy that is mainly agricultural and industrial (processingtwiabgric
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products). Under the guidance of Shanghai's Master Land Use Plan, the Shanghai government
released another Master Land Use Plan for Zhujing Towr2(ZZB)74n 2019.

Figure 6 Zhujing town location map, SourceHou 2022

The land usmaster plan for Zhujing town clearly states the unchangeable arable land area and the
geographical location. Based on the type of land use and the ecological environment of Zhujing
Town, the plan also states that the development of Zhujing Town shaudgdieel cowards the
development of green ecology. In addition, the construction of regional interconnecting roads will
increase the transport links between Zhujing Town and the urban areas of Shanghai, providing
more possibilities for the development dfaey industries in Zhujing Town.

According to the Zhujing Town Land Use Master Plan-&TB5), every village in Zhujing Town

has undergone or is undergoing a series of projects to improve the human living environment,
water systemconstruction, farmland renovation, road optimisation and public facilities
improvement. For example, the area of education and elderly facilities in public services has been
greatly improved; the water system has been built to create ecological pubbsepan the

rich local water system, presenting the local characteristics of water township culture; road
optimisation is not only the construction of new main roads to make Zhujing Town more
accessible to the Shanghai area, but also pays much &vtgmeiguianning of local slow traffic.

All planning aspects provide a good physical space for the development of secondary and tertiary
industries in Zhujing, especially tourism.

The second step in the development of Shanghai's rural economy is tagevelape based

on landuse master plans, considering local characteristics. Take daijing village as an example. Due
to the topography, the farmland in daijing village is not suitable for growing rice and other crops.
The government has set up a toutempany to complete the "Haishanghuakai" park project

and develop eeaourism in conjunction with the good hydrological and ecological environment of

the area. On the other hand, Xinjing Village mainly grows rice, and through a partnership with the
Shanghi Academy of Agricultural Sciences, rice seeds suitable for the area have been cultivated.
The government acts as an intermediary to help establish and promote the rice brand and works
with online platforms to sell the rice and processed food proddetased agricultural products
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