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Preface
In a country like the Netherlands where agricultural progress is
paramount, it often seems logical to always keep looking for the
next big invention and to lose sight of the time honoured traditions
and the people that still uphold them nowadays. The Dutch
heathland areas are deemed ecologically valuable on a European
scale, but what many people don’t realise is that that rather than
being natural areas, these are actually cultural landscapes that
were formed through hundreds of years of sheep grazing them.
Where once hundreds of thousands of sheep roamed the sandy
landscapes of this little country and their manure was the Dutch
farmer’s main source of fertilisation, now only a hundred flocks
remain, and their shepherds are struggling to make ends meet.
In December of 2016 the keeping of roaming herds of traditional
sheep breeds was officially recognised as intangible Dutch cultural
heritage. In a small-scale project, foundation Heideboerderij is
trying to reinstate the old heathland farming practices to make
the work of this walking cultural heritage financially feasible. They
are as of yet striving to make the system work for only a handful
of the remaining shepherds, by re-embedding their practices
within regional food systems. This thesis serves as a projection of a
future in which in an upscaled version of their plans, the heathland
farming system can once again become part of the contemporary
regional food systems of the Netherlands. It strives to show a way
in which the natural areas of the Veluwezoom, that were shaped
through ages of being productive, can again contribute to these
food systems, whilst retaining and even enhancing their scenic
beauty and ecological functions. Furthermore, it aims to show that
regional food systems are possible to develop not instead of, but
rather alongside the global food system.
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Abstract
Through applying the heathland farming system, the heathland
areas of the Netherlands were once part of productive regional
food networks. Ever since the emergence of chemical fertilisers,
heathland farming has been abolished and without the aid of
grazing sheep most heathlands are currently maintained by largescale cutting or burning. Unfortunately, this approach greatly
diminishes the ecological value of the heathlands. In an effort to
reinstate heathland farming on a regional scale and to contribute
to foodscape design theory, multiple foodscape theories are linked
to create an integrated approach to regional foodscape design. By
employing a combination of Farming Systems Research, the Food
Systems Approach and City Region Food System development, the
small-scale heathland farming practices proposed by Foundation
Heideboerderij are upscaled in the Dutch city region of the
Veluwezoom. By developing this upscaled farming system as an
integrated part of a regional food system, a system of sustainable
food production is developed as part of a scheme that is beneficial
to both the environment and economy of the city region. A model
study explores the different opportunities for embedding the
heathland food system within the city region alongside the global
food network, rather than instead of it. From this study, a single
model is chosen and developed in a design on multiple scale levels.
This food system is developed as a regional food network centred
around community supported agriculture, in which optimum
heathland management is ensured. A business model is suggested
to safeguard the financial stability for all stakeholders involved.

KEYWORDS: heathland farming; food system; city region food
system; regional foodscape design
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1 | Introduction

1. Introduction
1.1

Research Context

1.1.3

This thesis is submitted in partial fulfilment of the requirements
for the degree of Master of Science in Landscape Architecture
at Wageningen University, at the Landscape Architecture Chair
Group. It has been written for and in collaboration with the
Lectorate Sustainable Foodscapes in Urban Regions at University
of Applied Sciences Van Hall Larenstein in Velp, the Netherlands.
It is be part of project Regionaal Voedsellab Arnhem-Nijmegen
(“Regional food lab Arnhem-Nijmegen”), one of the lectorate’s
initiatives. As a case within this project this thesis will be linked
to Foundation Heideboerderij. The latter three organisations are
briefly introduced in the following section.

1.1.1

Lectorate Sustainable Foodscapes in Urban
Regions

The lectorate at University of Applied Sciences Van Hall Larenstein
in Velp, the Netherlands, focuses on devising and studying
new landscape architectural concepts for more sustainable
urban environments, from the perspective of foodscapes. As a
policy theme, foodscapes are high on the international agenda.
Partly due to growing environmental awareness, foodscapes
have received increasing attention in recent years. The spatial
and landscape architectural tasks that foodscapes entail have,
however, hardly been investigated. The research group focuses
on exploring this spatial side. The term foodscape is interpreted in
broad terms within the lectorate. Examples are sustainable food
production in the immediate vicinity of the city, the cultivation of
food by local communities and food networks for local markets,
such as professional city farmers and ecological horticulture.

1.1.2

Regionaal Voedsellab Arnhem-Nijmegen
(“Regional food lab”)

This project was started by the lectorate Sustainable Foodscapes
in Urban Regions with the aim to accelerate the transition to a
sustainable regional food system in the Arnhem-Nijmegen region.
The aim is to do this collaboratively with anyone who deems this
important, from board to producer, from restaurant to researcher.
The main research question of the lab is: how can physical or
organisational interventions in the city, village and region, and in
particular creating a place, route or event, contribute to accelerating
the transition towards, thus increasing the chance that we will have,
a substantially different food system in the long term (2030)?
The project is a step towards establishing a sustainable food
system in the Arnhem-Nijmegen region, and monitoring the
process towards it. The portion of this project this thesis will be
a part of will take place from July 2019 to June 2020. During this
period project partners, researchers and students will explore and
research regional foodscapes together, with the aim to investigate
if regional foodscapes would actually function nowadays, what
they would look like, and what could bring them about.

Foundation Heideboerderij

Foundation Heideboerderij (‘Stichting Heideboerderij Nederland’,
SHN) (Stichting Heideboerderij Nederland, 2020), case and partner
of Regionaal Voedsellab Arnhem-Nijmegen, wants to reintroduce
the grazing of heathland with roaming sheep herds (hereafter
referred to as the heathland farming system) and the subsequent
supplying of nutrients to farms via an updated heathland
farming system into the Dutch landscape, combined with nature
management and nature-inclusive agriculture. Upscaling this
system could provide a leap in quality for larger landscape
units such as the Veluwe, which has meaning for regional food
supply, nature and recreation. Their main purpose is to achieve
integrated landscape management. Optimising regional material
flows (nutrients, nitrogen, phosphate, etc.), regional biodiversity
and a flourishing regional economy are essential to their plans.
Foundation Heideboerderij is still in development but has the
ambition to work on a large scale. This transition requires technical
measures but above all new coalitions. Intensive cooperation
with farmers, nature organisations and public administration is
necessary for achieving these aims (Hilgers et al., 2016; Stichting
Heideboerderij Nederland, 2019, 2020).

1.2 Research location
In the Dutch region of the Veluwe (figure 1) the development and
management of a regional food system has shaped the landscape
we know today (R. Bijlsma et al., 2012). From the Stone Age
onwards the Veluwe’s local woodlands were reclaimed for human
use through logging and fires. Due to intensive grazing with sheep,
the forests could not recover independently (R. J. Bijlsma, 2002;
Maarleveld, 1953). In the Middle Ages agriculture developed into
the heathland farming system. Cutting heath sods (‘plaggen’ in
Dutch) and over-grazing by sheep created a landscape with vast
heathlands and sand drifts.
The system was used up until the 19th century to cultivate the land
and sustain its neighbouring urban centres. Images of the historical
heathland farming system can be seen in figures 2 and 3. With the
invention of chemical fertilisers in the 19th century the system fell
out of use. The large planes of the Veluwe could now be utilised for
the mining industry; by implementing the large-scale cultivation of
production forest. Parts of the heath and sand drift area remains,
and large parts of this varied landscape have since been designated
as national parks. The Veluwe is now a popular nature area,
attracting millions of tourists to the region on a yearly basis (Visit
Veluwe, 2019). This thesis will focus on the southern fringe of the
Veluwe, an area called the Veluwezoom.
Nowadays, due to increasing nitrogen disposition and the fact
that heath sods are no longer removed from the area, the soil is
slowly becoming too rich and acidic for heathland to keep the
upper hand (a process called manuring, or vermesting in Dutch),
causing them to become overgrown with grass (with a dominance
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of Molinia caerulea) (Provincie Gelderland, 2018a; Woestenburg,
2018). To counter this, the current Dutch heathland management
is characterised by an apparently analytical approach in which
extensively fragmented heathlands, arable fields and grassland
are treated as separate isolated biotopes instead of a productive
cycle of flows, and mechanical management methods such as
large scale sod-cutting and liming are used (Hilgers et al., 2016;
Woestenburg, 2018). The strong emphasis on that technical
approach to eutrophication and acidification has partly led to the
recovery of heath vegetation and heath species. However, many
of the characteristic species that make the landscape valuable in
terms of biodiversity do not benefit (Hilgers et al., 2016; Provincie
Gelderland, 2018a), resulting in monotonous fields of young heath
with very little biodiversity (Diemont et al., 2013; Woestenburg,
2018). These issues will only increase in light of the impending
climate change and will have dire consequences for all the area’s
already fragile ecosystems (Provincie Gelderland, 2018b; Smits &
Noordijk, 2013).
Now that the heathland and sand drift landscapes of the Veluwe
are no longer used as a productive landscape, its existing structures
are preserved solely for cultural and recreational purposes. Many
of the landscape’s natural connections as well as its urban-rural
linkages have been severed, leaving the remaining structures
of the Veluwe behind as visual representations of the functional
landscape it once was. Instead of the regional food network
that heathland farming once provided, now the ever-growing
urban centres in the region mainly must rely on the global food
system for sustenance. The emergence of global food systems
transformed this integrated food region into a strict divide
between mono-functional production landscapes (mostly corn) and
the sequestered nature areas of the Veluwe. Local governments
and nature organisations have expressed an interest in tackling
these nitrogen deposition related issues and adapting heathland
management (R. Bijlsma et al., 2012; Ministerie van Landbouw
Natuur en Voedselkwaliteit, 2019a; Provincie Gelderland, 2018a;
Smits & Noordijk, 2013). Simultaneously, a number of local projects
concerning short supply chains and regional foodscapes have
emerged (Echt Veluwe, 2020; Gelders Kennisnetwerk Voedsel,
2018; Leseman, 2020; van der Schans & Klein Gebbink, 2014).

1.3 Thesis statement
1.3.1

Problem statement

Now, for the first time ever, more people live in cities that they do
in urban areas (Jennings et al., 2015). All urban citizens combined
consume over 75% of all resources worldwide (Wiskerke, 2015).
The production and distribution of these resources take place far
outside the city borders, invisible to the urban consumer. This
increasing decoupling of food production places and practices
has led to consumers feeling less connected with their food’s
origin (Jennings et al., 2015; Kasper et al., 2017; Steel, 2013). An
increasingly globalising food system is further emphasising the rift
between rural and urban life (Wiskerke, 2015).
This ongoing globalisation has several repercussions. The need for
farmers to upscale their practices in order to compete on a global
scale has led to mono-functional production landscapes (Wiskerke,
2017). This lack of crop diversity is degrading to local biodiversity.
Due to their sensibility to pests and diseases these monocultures
often also require excessive amounts of agrochemicals and
fertilisers, which have a detrimental effect on soil health and
threaten food security (Van der Zee, 2017; Viljoen et al., 2005).
Global trade is disrupting regional nutrient cycles so that some
regions get richer and others poorer as nutrients are taken from
production landscapes in the form of consumable products, but
waste stays behind in the area of consumption. A globalising
food system is also contributing to the deterioration of regional
autonomy and economies. Regional markets are being outcompeted and cities are becoming more and more dependent on
global trade (Steel, 2013).
Nowadays, there is a broad awareness in the Netherlands of the
fact that the current global food system is not sustainable, or
even possible to continue in the long run (Dubbeling et al., 2016;
Kasper et al., 2017). Urban citizens are starting to realise the
impact the global food system has on food processing, distribution
and quality (Kasper et al., 2017). This awareness is nourished by
growing political and media attention on food system related
topics such as rapid urban growth; growing food and nutrition
insecurity; unbalanced food availability, distribution and access;
environmental degradation, resource scarcity and climate change;
unsustainable production and consumption patterns, including
generation of food waste (Dubbeling et al., 2016). Because of all
these reasons, there is an urgency to research and develop new,

Figure 1 | Project location. Image by author.
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more sustainable alternatives. One such an alternative may be to
introduce regional food systems to function alongside, rather than
instead of, the global system.
The municipality of Arnhem has shown great interest in the
development of a regional food system. However, “only if
(substantial) upscaling takes place can these [regional food system
related] initiatives be implemented in the long term survive,
even without support from public funds.” (van der Schans & Klein
Gebbink, 2014, p. 31). Foundation Heideboerderij is trying to
reintroduce the grazing of heathland with roaming sheep herds
and subsequent supplying of nutrients to farms via an updated
heathland farming system into the Dutch landscape. Their project
has so far resulted in six pilot farms that operate on a local scale.
Foundation Heideboerderij is still in development but has the
ambition to work on a regional level (Hilgers et al., 2016; Stichting
Heideboerderij Nederland, 2020). However, the upscaling of
their farming system would have a large spatial impact on the
landscapes of the Veluwezoom, and this is where they are still
lacking in knowledge. An upscaled heathland farming system could
provide the means to start developing a regional food system.
“However, the question is how the desired up-scaling will be given
shape.” (van der Schans & Klein Gebbink, 2014, p. 35).
To fully integrate a functional upscaled version of the heathland
farming system into the landscape of the Veluwezoom,
whilst keeping intact the region’s characteristics, requires a
systems approach to multifunctional landscape development
(Termorshuizen & Opdam, 2009). By reviewing the relationship
between the Veluwezoom and the adjacent urban centres in a
more sustainable way, a new landscape can be designed to serve
as an example for the development of regional food networks
elsewhere. This may be done by promoting stronger interlinkages between urban, rural and natural areas, with hubs for
food production that simultaneously act as providers of natural
resources and landscape services. This proposed design may form
the basis for new regional food flows and as an added bonus add to
the development and sustainability of the region’s ecosystems; the
heath and sand drift areas, their biodiversity and the reduction of
the area’s ongoing issues (Dubbeling et al., 2016; Termorshuizen &
Opdam, 2009).

(Woestenburg, 2018). This involves respatialising existing food
flows and locating and connecting local companies that focus on
the production and distribution of food by providing them with a
regional market. Because a central element of a successful regional
food system is the organisation of distribution and logistics of
regional products, special attention will be given to the aspect of
routing (Francis et al., 2005). In this process of upscaling, design
conclusions will be drawn that can serve as examples for regional
food system development elsewhere, and thus will aid in the subnational transition towards regional food systems.

1.3.2

Relevance

Dutch policy on developing future-oriented and sustainable
agriculture and horticulture is beginning to take shape.
Developments from the past two years, such as the Delta Plan
for Biodiversity, the National Climate Agreement, and the
vision document ‘Agriculture, nature and food: valuable and
connected’, show that the movement is gaining in importance
(Ministerie van Landbouw Natuur en Voedselkwaliteit, 2018;
Stichting Heideboerderij Nederland, 2019). Dutch society is
also demonstrating, with initiatives such as Burgerboerderijen,
Boerenhart, Herenboeren and De Fruitmotor, that the time has
come for a change in the food system. People increasingly want
to know where their food comes from and how it is produced, and
are looking for ways to reduce carbon footprints and improve the
living environment (Stichting Heideboerderij Nederland, 2019).

To promote regional cycle-closure, the heathland farming network
will be designed as a new commons, a cohesive landscape that is
open to the public, providing recreational and educational features

As landscape architecture is a relatively inexperienced and new
player in the field of foodscape research, there are many disciplines
that have been generating knowledge a lot longer (Potteiger,
2013). Landscape architects are able to draw from this knowledge
and use it to preserve (and even enhance) landscape quality.
Landscape architects, in addition to exploring and analysing
foodscape relations spatially, also visualise them and make explicit
what the spatial consequences of different options are (Wiskerke
& Verhoeven, 2018). To successfully incorporate both natural and
cultural aspects, we must strive for multifunctional landscape
development (Termorshuizen & Opdam, 2009). Multifunctional
landscapes can be designed to provide a range of environmental,
social, and economic functions (Lovell & Johnston, 2009). For
multifunctional landscape development on a regional scale, the
region’s landscapes should be viewed not as individual entities but
as interrelated wholes (Murphy & Hedfors, 2011). This activity can

Figure 2 | Cutting sods, around 1960. Image by Amer (2009).

Figure 3| Transport of sheep’s manure, around 1960. Image by Amer (2009).
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be supported by using a systems approach. According to Murphy
and Hedfors (2011, p. 1) “The challenge of contemporary landscape
architecture is to manage the dynamic interrelationships between
cultural and environmental systems”. This thesis aims to rise to
this challenge, adding to foodscape research by using a systems
approach to multifunctional foodscape development.

1.4 Theoretical framework
This thesis will deal with different theoretical concepts. The
following section will explain how these concepts are defined and
interpreted within this research.

1.4.1
1.3.3

Research aims

In this thesis an upscaled version of the heathland farming system
will be explored and implemented on the Veluwezoom, keeping
in mind the agricultural progress that has occurred since the
system was last implemented on such a scale. The objectives
here are threefold; namely reviving a long lost farming system
in a contemporary way, developing it as part of a regional food
system, and looking for multifunctional landscape development
opportunities in order to have the system enhance the existing
landscape. A secondary objective is to implement such a
design that the heathland farming system may strengthen the
relationship between urban, rural and natural areas (figure 4).
Throughout, the heathland farming system will be implemented
keeping two perspectives in mind; that of the traditional European
heathland farming and the historical commons and that of the
present-day emergence of an international ‘food movement’
(Woestenburg, 2018). The aim is to develop part of a regional
food system not instead of, but rather alongside the global food
network. This food system will be made up of a network of routes
connecting food hubs which will be designed as places where
excitement about the new and nostalgia for the old coexist.
This thesis will provide Foundation Heideboerderij with an
exploration of how and where their practices can be upscaled
within a regional food system on the Veluwezoom. The outcome of
this exploration will be summarised in a potential map of the city
region that they will be able to use in the future development of
their project. The research will then continue to explore a myriad
of possibilities for the spatial embedding of the food system within
the city region. These are developed to provide the Foundation
with a range of opportunities to explore should they see fit to do
so. The maps and images developed in this thesis may be used to
further gather subsidies and external funding for their project and
to convince future stakeholders to join their cause.

The heathland farming system

The heathland farming system is an animal housing system, based
on the repeated spreading of organic material in indoor booths of a
deep litter stable (Sonneveld & Jongmans, 2010). Livestock would
graze the low-nutrient heathlands during the day, and during the
night would be kept in a deep litter stable. An initial layer of litter is
spread for the animals to use for bedding material and to defecate
in, and as the litter is soiled, new layers of litter are continuously
added by the farmer. The mixture of manure and straw is spread
over the arable fields, causing them to become nutrient-rich and
the heathlands to remain low in nutrients (de Hoge Rielen, 2012;
Sonneveld & Jongmans, 2010). The livestock would be fed using
hay cut from the meadows adjacent to stream valleys (de Hoge
Rielen, 2012). This thesis will analyse the heathland farming system
using farming systems research, in which a farming system is
defined as a cluster of farms with a comparable structure, that
share similar production functions. “The advantage of adopting
farming systems research is that, as a group of farms is assumed to
be operating in a similar environment, it provides a useful scheme
for the description and analysis of production opportunities and
constraints.” (Otte & Chilonda, 2002, p. 11)

1.4.2

Food Systems Approach

The production, distribution, processing, marketing, consumption,
and disposal of food have consequences for landscape processes
and places. Potteiger’s paper Eating Places: Food Systems,
Narratives, Networks, and Spaces (2013), articulates how food and
landscape are mutually constituted through shared ecological,
social, and spatial systems. At the core of this approach is a
systems approach to developing food systems. This food systems
approach aligns with contemporary theorisations of landscape
design as a systemic intervention across multiple scales which
focuses on the performative aspects of landscapes (Potteiger,
2013). Potteiger (2013) distinguishes three modes of representing
and shaping food systems: through the concepts of food
narratives, food networks, and food spaces.

Figure 4 | Strenghtening urban, rural and natural connections. Image by author.
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1.4.3

City region food system

Food system design and planning needs to be described and
understood in an integrated, systemic way, to ensure a holistic
design approach and overcome traditional sectoral approaches. It
must observe all essential components of the food network, as well
as flows between them. A theory that covers these requirements
was developed by researchers of the Landscape Architecture Chair
at the Technical University of Berlin; that of the city region food
system. A city region food system is defined as “all the actors,
processes and relationships that are involved in food production,
processing, distribution and consumption in a given geographical
region” (FAO, 2016, p. 2, p. 2). Within this thesis, the concept will be
used to as an analytical framework and leading structure to analyse
what a food network for the city region constitutes.

1.5 Research set-up
1.5.1

Research objective

The objective of this thesis is as follows:
To develop a landscape scenario in which an upscaled version of
the heathland farming system is an integral part of a regional food
system on the Veluwezoom.
The objective is supported by four research questions and an
overall design aim, which are rooted in the aforementioned
theories.

1.5.2

Research questions

•

Research question 1: Which relevant theories help inform the
construction of an integrated approach to regional foodscape
design for upscaling a farming system within a city region?

•

Research question 2: What is the current food system of a
heathland farm and in what way can the system be upscaled on
the Veluwezoom?

•

Research question 3: What are the narratives of the heathland
food system on the Veluwezoom?

•

Research question 4: In what way can an upscaled heathland
food system become part of the current food network of the
Veluwezoom?

•

Overall design aim: How may the heathland farming system be
upscaled to become an integral part of a city region food system
on the Veluwezoom?

1.5.3

to regional park design in the province of Utrecht (Leseman,
2019). This thesis will adopt her approach and further explore
the implementation of the Food Systems Approach in practice.
It is especially relevant within this research as an approach to
link the two systems mentioned in the research objective, that
of the farming system and that of the city region food system.
The research that is performed to answer the aforementioned
research questions consists of three phases. Throughout all
phases, meetings with experts from Foundation Heideboerderij
and parallel projects that take place within the Regional Food Lab
Arnhem-Nijmegen will take place.

Part 1: Inventory
The first part of the research will address gathering preliminary
information on the theoretical concepts and the project location
through a literature review, site observations and consultation
with experts in various relevant fields, as well as the linking of the
adopted theoretical concepts into a theoretical framework to be
used in the rest of the research. The food systems approach will
provide the spatial design methodology to link the heathland
farming system and the city region food system concepts.

Literature review
The literature review is based on a selection of scientific peerreviewed articles and other non-scientific resources, by conducting
searches in Scopus and Google Scholar. Any sampling of papers
will be done according to the systematic review sampling process,
starting off with the key words mentioned in chapter 1.1 (van den
Brink et al., 2016). A snowball technique will be applied throughout
the process, by looking for other articles by the same author
or searching by keywords that are often encountered in found
articles. Documents that are related to the Scopus and Google
Scholar findings will also be consulted to make sure the best
articles are used. The studies had to meet the following criteria to
be included in the literature review (Kumar, 2019):
• Highly cited
• The findings can be generalised to other situations
• Within the subject area of environmental sciences or landscape
architecture
• Not outdated (except for when the literature is very heavily cited)
An overview of the literature used in the review is given in the
References at the end of this report.
Expert consults
Several experts are consulted throughout the research phases.
Among them are several landscape architects, agro-ecologists,
regional food system experts, sustainable farming experts, an
expert on rural vacancy, two shepherds and various farmers in the
region. Additionally, bi-monthly meetings with the Regional Food
Lab provided additional information from various provincial and
municipal employees.

Site observations

Research flow & methods

This thesis is structured according to the Food Systems Approach
by Matthew Potteiger, as described in his article Eating Places:
Food systems, Narratives, Networks and Spaces (2013). This
approach was chosen as it is specifically targeted at landscape
designers working on food system interventions. A peer of mine,
Brecht Leseman, has recently applied the same approach within
her master thesis From Pilsner to Park: a food systems approach

The site analysis is conducted with secondary data and
observations. Site visits are conducted to make photos of potential
locations for interventions and to gather additional information on
site. Additionally, several actors in the food system were visited to
scope for potential food network development.
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Part 2: Research for designing
The second and third part of this thesis adhere to the practice
of ‘research through designing’ (Lenzholzer et al., 2013). Within
the general practice of research through designing, the second
part of this thesis in which research questions two through four
are answered, belongs to the practice of ‘research for design’.
Here research outcomes are used to inform the design process
(Lenzholzer et al., 2013). With the input of this theoretical
knowledge, new knowledge will be generated to apply in the
design practices in the third part of this report. Within this
part of the research, a literature review, site observations and
expert consultation in the manner described above are used in
combination with ArcGIS 10.x Spatial Analyst tools and mapping
analysis.

Part 3: Research through designing
For this final part of the thesis the ‘research by designing method
with a pragmatist knowledge claim will be implemented, in
which the designing activity is employed as a research method
(Lenzholzer et al., 2013). Consequently, methods from the
advocacy/participatory knowledge claim, the social constructivism
knowledge claim and the positivist knowledge claim will be mixed
and matched depending on which research topic is addressed at
the time (Lenzholzer et al., 2013).
Different strategies for heathland farming on the rural-urban fringe
of the Veluwezoom are developed on a regional through sketching,
discussing with experts and speculating about different futures for
a city region food system that includes heathland farming on the
Veluwezoom. This phase of the design process ends when the most
important conclusions and recommendation are incorporated
in multiple food space concepts. From these the three most
divergent and plausible strategies are selected and implemented
and developed as regional models with the intention to identify
food spaces, while the conclusions drawn in all previous chapters
are used as leads for exploring the landscape. When potential food
spaces are located, sketching through regional, local and detailed
scales will be done to develop the models and to incorporate
the particularities of the landscape system and location. When
saturation of the concept is reached, artists impressions will be
made to elaborate on upon the three regional model designs.
Subsequently, the models are evaluated and compared with the
help of assessment criteria based on the conclusions drawn in
the second part of this thesis, by making a table of plusses (high
score) and minuses (low score) for each criterion. A preferred

Figure 5 | Iterative design procedure. Image by author.

model or hybrid form is chosen and is tested on a location on the
Veluwezoom and will provide the first step in the final design
process.
One of the basic principles of the research through process is the
iterative process of testing and evaluating the design in circular
loops (Lenzholzer et al., 2013). As shown in figure 5, the design
findings will be continuously discussed, evaluated and improved
in an iterative process. The design will be delivered across three
spatial scales. The first will be a regional design on the scale of
the city region food system. The second will show a site design
of a single specific location within the city region food system.
The site design will subsequently be elaborated on with detailed
designs in key places. These designs will be conveyed in 2D maps,
sections and artist’s impressions. The outcome of the design itself
will conclude the overall design aim. The combination of all subquestions and the overall design aim will complete the research
objective.
An overview of the entire research workflow, including employed
methods, can be viewed in figure 6.

1.5.4

Within the first research question both the reliability and the
validity can be considered reasonable. Triangulation of methods
and data sources is used, as the goal is to generate a broad
understanding of the available theories. An overall aim for this
question is to create a method that can be applied in embedding
other farming systems within regional food systems. Both may
not be perfect however, as the process is influenced by own
interpretation of the theories available. The second research
question, regarding the heathland farming system, is meant to
be applicable to other fields of work and landscapes. For this
reason, the reliability should be high, as the results and conclusions
generated should give the same result in other work environments.
Since the information gained in answering this question is mainly
based on literature study, the information is consistent and stable,
increasing the reliability. An aspect that will heighten the reliability
is by triangulating the information with input of the expert
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Validity and Reliability

The validity and reliability are different for the research and design
questions in this study. Validity is the accuracy that is applied to
a research process (Kumar, 2014). It refers to the plausibility and
credibility of the results (Creswell, 2014). Reliability is about giving
the same results on another occasion (Kumar, 2014). It refers to
the consistency of the research (Creswell, 2014). Validity strategies
are needed to guarantee the accuracy of the findings in qualitative
research like this one (Creswell, 2014, p. 201). Non-peer reviewed
data from the literature review are triangulated with peer-reviewed
literature where possible, but mostly by consulting with actors in
the food system and experts in respective fields of knowledge.
Where needed, precedents or reference projects are sought in
other food system design or local food initiatives to check whether
certain outcomes were also found and applied there (Deming and
Swaffield, 2013, p. 56 ; Creswell, 2014, p. 202). Several peer-review
sessions with the Serious Landscaping group and my supervisor are
used as an opportunity for peer-debriefing about the qualitative
results in this research. Similarly, bi-weekly peer-review sessions
with the entire MSc Landscape Architecture thesis group are used.

consultations and researching reference studies. The same applies
to the validity of the first research question. In the literature study
triangulation is used, meaning that research is confirmed from
different sources (Creswell, 2014). In this case different authors are
consulted. Additionally, different theoretical perspectives are used
to examine the subject. The more evidence, the higher the validity
(Kumar, 2014). The validity could have been higher if time had
allowed for more experts to be consulted.

of methods and data sources is used, as the goal is to generate
a broad understanding of the case. The results are credible,
nevertheless it should be noted that the process is influenced by
own interpretation and creativity as well.

As the third research question and the overall design aim are
both specified to the project area chosen for this study, reliability
doesn’t need to be as high. The validity is kept high through the
same methods used in the previous research question. Because
this part of the study is focused on one single case the reliability
is poor. However, the case helps to understand the theory
and methods used and is meant to show the possibilities of
implementing these. As the procedure is carefully documented
in this report, it is possible to repeat the steps for other work
environment. The validity, however, will be high. Triangulation

Figure 6 | Research workflow. Image by author.
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2. Linking theories
This chapter will explore the linking of theories that will ensure
the holistic integration of upscaling a farming system to become
part of a city region’s food network. Using a literature review,
site observations and expert interviews to link different clusters
of literature based on a recent trend in foodscape research, it
will provide the answer to research question 1: “Which relevant
theories help inform the construction of an integrated approach to
regional foodscape design for upscaling a farming system within a
city region?”
An increasing number of design and research projects in
landscape architecture address issues of food and its relationship
to landscape (Potteiger, 2013). However, when searching for a
methodological framework for how to design foodscapes, there is
not a large amount of literature available. A peer of mine, Brecht
Leseman, has recently opted to apply one of the few available
methods that are specifically tailored for application within the
field of landscape architecture; the Food Systems Approach by
Matthew Potteiger (2013), within her master thesis From Pilsner
to Park : a food systems approach to regional park design in the
province of Utrecht (Leseman, 2019). In her thesis, Leseman
developed a regional park design through the development of the
beer foodscape.

2.1 Food Systems Approach
Matthew Potteiger (2013) claims that using his Food Systems
Approach one can re-spatialise the narratives and networks of
a food system, by positioning food hubs as key strategic places
within regional foodsheds. A foodshed is defined as a geographical
area in which the food for a population originates (Potteiger,
2013). Food hubs are described as key sites where the network of
flows within a food system links up with specific places at strategic
locations to coordinate and integrate elements into the network
(Potteiger, 2013). To accommodate the inclusion of these food
hubs, the Food Systems Approach analyses seven different food
system sectors: food production, distribution & aggregation,
processing, marketing, markets & retailing, preparation &
consumption and resource & waste recovery (figure 7). Analysing
all sectors is extremely relevant when developing a food system
(Potteiger, 2013).
The Food System Approach as described in Matthew Potteiger’s
Eating Places: Food Systems, Narratives, Networks, and Spaces
(2013) and operationalised in Brecht Leseman’s thesis From Pilsner
to Park (Leseman, 2019), follows four basic steps: the Food System
Assessment, the Food Narrative Analysis, the Food Network
Analysis and finally the Food Spaces Analysis & Development, in
which new or altered food hubs can be developed within a region’s
food shed.
The Food System Assessment step organises food system in
sectors, describes and analyses the system per sector, in order to
identify gaps, linkages and interrelations between sectors. The
Food Narrative Analysis step describes and represents temporal

dynamics across sectors and spaces. The resulting narratives can
be used to (re-)link sites and actions into a coherent system. The
Food Network Analysis step identifies networks across sectors,
sites and scales, where narratives overlap and combine, to identify
patterns and intensities in the network. The Food Spaces Analysis
step devises strategic connections between sites and direct
resource flows. It identifies hubs where networks relate to places.
By following these steps landscape architects may represent and
shape the relationships between food and landscape and apply
multiple, broad-spectrum strategies for shaping and re-spatialising
food and landscapes. They then can design systemic interventions
across multiple scales that focus on the performative aspects of
landscapes in the step Food Spaces Development (Potteiger, 2013).
To further test the Food Systems Approach in practice I set out
with a similar aim as did Leseman (2019); the development of a
foodscape within a city region. However, instead of developing
a beerscape, my aim is to upscale the heathland farming system
to become part of a region’s food network. Applying the Food
Systems Approach would prove to be challenging, because in its
essence the heathland farming system is not a food system at all.
Rather, it is a farming system that is part of several food systems
at once, within the food sectors of resource & waster recovery
and production. Figure 8 illustrates the difference between
the two. Within the scope of this thesis, the heathland farming
system is an integral part of the food systems of sheep meat, of
honey, of potatoes, of beer, of wheat, etcetera, all of which are
interconnected through in- and outputs. These foodscapes will all
be developed with roaming flocks of sheep as their “engine”. The
combination of all these foodscapes with heathland farming at

Figure 7 | Spatial configuration of a food system. Image by author, based on
Potteiger (2013).

chapter 2 - linking theories
9

Figure 8 | Left: a single foodscape, right: the positioning of the heathland farming system within several foodscapes. Image by author.

their base will hereinafter be called the heathland food system.
Considering the objective is to upscale the combined heathland
food system within a city region, all interlocking food systems
would also need to be upscaled within the region in the right
proportions. As each of the sectors in each food system requires
spatial as well as logistical embedding in the region, it is vital
to know how exactly and with what ratios these food systems
interlock. The Food Systems Approach (Potteiger, 2013) doesn’t
allow for such an assessment and therefore, prior to being able
to implement the steps used in the Food Systems Approach,
the different facets of the combined food system the farming
system itself will need to be grasped in quantitative form, through
Farming Systems Research (Fresco & Westphal, 1988; Sands,
1986). Farming Systems Research itself does not provide any
design methodologies, so rather than replacing the Food Systems
Approach, Farming Systems Research will serve as a preceding
step, to quantify and structure the inner workings of the combined
food system.

2.2

Farming Systems Research

Farming Systems Research is used to characterise farming systems
that are often exceedingly difficult to understand because of their
complex and heterogenic facets and factors (Fresco & Westphal,
1988). It is deemed relevant when developing new technology
or farming constructions to gain full knowledge of the existing
farming system before adapting it (Sands, 1986).Within this thesis,
the heathland farming system will be characterised and its facets
assessed in a quantitative manner according to the diagram shown
in figure 9. “A balance must be struck between the uniqueness of
each farm (and farm household) and the characteristics it shares with
other farms and that are relevant for the adoption of technology.”
(Fresco & Westphal, 1988, p. 1). For this reason, this step is suitable
for analysis on a small scale, that of a single hypothetical farm. This
farm, the heathland farm basic, will function within the production
sector of the heathland farming system. A diagram showing how
these theories will be integrated is shown in figure 10.

Now that the heathland farming system can be assessed and the
combined heathland food system can be analysed, the next step
would be to upscale the aforementioned food system within the
city region of the Veluwezoom. The purpose of this is twofold;
firstly, to make sure the entire stretch of heathland within the
region is thoroughly managed, and secondly to allow the food
system to make a significant impact within the regional food
network of the city region. The Food Systems Approach offers
no methods for upscaling and optimising the integration of the
food system in question within the intricacies of the rest of the
region’s food nexus. Rather, it leaves the development of the
sites in which the integration is to take place up to landscape
architect themselves. The research context this thesis is based
on requires the integration within the urban fabric around the
cities on the Veluwezoom. The concept of city region food systems
is a recurring method of describing such food systems that are
strongly connected to the nearby city or urban region (Dubbeling
et al., 2017). However, when researching city region food systems,
it quickly becomes apparent that although many authors have
described a set of guidelines for the construction of such a system,
hardly any of them explain how these should be designed spatially.
Combining the third step in the Food Systems Approach, the
food network analysis, with the available city region food system
guidelines allows for spatial design of a food system within a city
region food system.

2.3

City region food system

There is increasing academic recognition food system related
challenges are most adequately addressed at the scale of the
city region, in an area with a 50 km diameter around a large city
“It is precisely on a regional level that it is possible to strengthen
the relationship with the natural environment and the social
environment of villages and cities” (Ministerie van Landbouw
Natuur en Voedselkwaliteit, 2019b, p. 26). (Sukkel & Vijn, 2015).
In this case, the largest city in the centre of the Veluwezoom is
Arnhem, which will therefore become the centre of the city region
in this thesis.
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Issues come together at regional level. There, they can be tackled,
to the benefit of not just the food system, but also, for example
for strengthening the economy and improving the quality of life.
Within city region food systems, the relationship between cities
and their surrounding areas can be reviewed in a more sustainable
way, by promoting stronger inter-linkages to rural areas as hubs
for food production and as providers of natural resources and
ecosystem services (Dubbeling et al., 2017; Kasper et al., 2017).
City region food systems offer concrete policy and programme
opportunities within which these developmental issues can be
addressed and through which rural and urban areas in city regions
can be directly linked (Dubbeling et al., 2016), often in the form of
regional production, shorter supply chains, and more conscious
food consumption (Wertheim-Heck et al., 2018).
The term city region doesn’t only apply to large cities and their
adjacent rural land, but also to small towns with links between
rural producers and urban markets (Dubbeling et al., 2016). The
aim with developing a city region food system is to build a more
sustainable food system, to reduce waste, promote the livelihood
of rural and urban food producers and to promote sustainable ways
to produce, process and market food (FAO & RUAF Foundation,
2015). Improved city region food systems will help achieve better
economic, social and environmental conditions in both urban and
nearby rural areas (FAO, 2016). A city region food system doesn’t
operate in isolation from a global food system, but rather is fed by
multiple food sources, be it local, regional, national or international
(FAO & RUAF Foundation, 2015). The spatial configuration of a city
region food system can be seen in figure 11.

Figure 9 | Spatial configuration of a farming system. Image by author, based
on: Agriinfo (2020).

DESIGN INGREDIENTS FOR SUSTAINABLE AND RESILIENT
CITY REGION FOOD SYSTEMS:
• Increase food-access; All of the rural and urban population is
to have access to sufficient, nutritious, safe and affordable food,
supported by a regional and/or local food culture (Baraggia, 2016;
Dubbeling et al., 2016; FAO, 2016; Jennings et al., 2015).
• Generate decent jobs and income; regional small-scale
producers, distributors, traders and businesses should be
supported through a regional economy with a vibrant and
sustainable food economy (Dubbeling et al., 2016; FAO, 2016).
• Increase resilience; this design ingredient aims to lessen the
dependence on distant supply sources and resilience against
sudden disasters, through preservation and protection of
agricultural land, zoning and integration in land use and urban
planning, and creating financial support mechanisms (Baraggia,
2016; Dubbeling et al., 2016; FAO, 2016).
• Foster rural-urban linkages; by connecting food, nutrient and
resource flows throughout the urban-rural nexus short supply
chains and closed cycles are fostered, food wastes are prevented/
reduced and urban-rural relations are promoted, including
smallholder farmers and vulnerable groups across the supply chain
(FAO, 2016; Jennings et al., 2015; Kasper et al., 2017).
• Promote ecosystems and natural resource management; this
protects ecological diversity and ecosystems and strives to reduce
the ecological footprint of urban food systems, whilst minimising
their environmental impact (Baraggia, 2016; Bohn & Viljoen, 2010;
FAO, 2016).
• Support participatory and inclusive governance; although
this isn’t necessarily a spatial design ingredient, there is a need for
food policy and adequate governance (policies, planning/steering
instruments/financing) in terms of urban and environmental
planning that fosters transparency and ownership of the regional
food chain to support the aforementioned spatial ingredients
(Dubbeling et al., 2016; FAO, 2016; Jennings et al., 2015).

Figure 10 | Integration of farming system within food system production
sector. Image by author.
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1969). The approach describes landscape as a complex system of
abiotic, biotic and anthropogenic factors (Meyer & Nijhuis, 2016).
The three layers to be analysed are the substratum, network and
occupation layers, which are linked together in a time relationship,
as each layer is transformed at a different pace (with substratum
having the lowest pace and occupation the fastest). The rearrangement of these layers in order from bottom to top can set
priorities and conditions for spatial plans (Hagens, 2006). This will
provide the basis for the integration of the heathland food system
in the landscape in the third part of the thesis and will allow for
finding and linking opportunities for multifunctional landscape
development.

2.5 An integrated approach to regional
foodscape design

Figure 11 | Spatial configuration of the city region food system. Image by
author, based on: Kasper et al. (2017).

2.4 Landscape
Finally, the integration of theories so far seems to miss the first and
last step a landscape architect would usually take, namely that of
analysing the existing landscape. Before being able to adapt the
network of flows within a foodscape, an analysis of the context
in which this is supposed to happen is required. Subsequently,
when finally integrating the completed foodscape within the city
region, what landscape architect would hesitate to look for linking
opportunities and possibilities for multifunctional landscape
development? A thorough understanding of the landscape is
essential for this, and as such the third step in the Food Systems
Approach, the food network analysis, will need to be preceded by
a landscape analysis and concluded by multifunctional landscape
development.
The Veluwezoom’s existing landscape will be analysed using
the method of a landscape quick-scan based on the Dutch
3-layer approach to landscape analysis. The 3-layer approach
was developed in the Netherlands in the 1970s, inspired by Ian
McHarg’s book “Design with nature” (Conan, 2000; McHarg,

Subjects
Heathland farming system
Heathland food system
Veluwezoom city region
Upscaling heathland food system
within city region food system
Integrating foodscape and
multifunctional landscape
development

Methods
Farming Systems
Research
x
-

-

This analysis of relevant theories has led me to the conclusion
that to fully exploit the usefulness of the Food Systems Approach
within the scope of this research, I would need to add a few steps
to cope with the multitude of scales which this project will impact.
The subjects that require my attention within this project are listed
in table 1 in the order they will be addressed, with the methods
arranged horizontally. The crosses indicating which methods are
appropriate for handling them to the required extent.
In answer to the question “Which relevant theories help inform
the construction of an integrated approach to regional foodscape
design for upscaling a farming system within a city region?”, Farming
Systems Research, the Food Systems Approach and theory
on city region food system development have been deemed
relevant theories that together encompass all the methodological
steps required to fulfil the research objective posed in 1.5.1.
To adequately address all the prementioned subjects and
scales required in completing the research objective, the three
aforementioned theories will be combined into an integrated
approach to regional foodscape design, and added attention will
be given to the role of the existing landscape in which they will be
applied. The resulting integrated approach to regional foodscape
design is used as the set-up for this thesis and works through three
different scales embedded in the landscape, from farm scale to
regional scale. Each of the scales will be approached using its own
systems theory. The three scales; the farming system scale, food
system scale and city region food system scale; interlock as the
theoretical framework for this thesis (figure 13). The overall layout
of the framework is shown in figure 12.

Food Systems
Approach
x
x

x

City region food
system
x

-

Landscape
analysis
x
-

x

Table 1 | Research subjects and appropriate methods. Image by author.
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2.6

Reading guide

This thesis consists of eight chapters into total. After ‘Chapter
1 Introduction’ and ‘Chapter 2 Linking theories’, the inventory
and analysis part of the research begins. It is spread out over
three chapters, all containing preliminary conclusions and
recommendations for the continued research. Chapter 3 concerns
the ‘Farming system & Food System Assessment’, and will
contribute to answering the second research question. Chapter
4 contains the ‘Food Narrative Analysis’ and will answer research
question three. Within chapter 5, the ‘Food Network Analysis’
will answer research question four. Chapter 6 is the ‘Food Spaces
Analysis & Development’, which contains a model study and
spatial designs throughout spatial scales. Finally, Chapter 7
contains the conclusion, discussion and reflection. Here, answers
to the research questions will be reiterated, and the overall design
aim will be discussed. In the discussion the applicability and validity
of the results are discussed and finally the research is reflected on
and recommendations for further research are made. Below in
figure 14, each step taken in this research is summarised with icons
detailing which spatial scale is relevant to which step. The text
below further clarifies which methods will be used in the process.
The report is fnished off with a list of cited references, after which
appendixes are added to elaborate on certain parts of the research.

Table 12 | Theoretical framework. Image by author.

Figure 13 | Interlocking theories that function on three spatial scales. Image by author.

Figure 14 | Research steps. Image by author.
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3 | Farming & food
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3. Farming & food system assessment
The goal of this chapter is to outline the study object of this
research project in general terms, as we will try to answer the
second research question: “What is the current food system of a
heathland farm and in what way can the system be upscaled on the
Veluwezoom?”. The answer to this question will be answered by
exploring the workings of the farming system, its relations with the
landscape and the diversity of production versus the diversity of
input (both local and non-local). As most literature to be found on
the heathland farming system is written in a historicising manner
and there is no concrete overview of in what ratios this farming
system would work within the city region, an assessment of the
heathland farming system is needed before the way heathland
farming works in a food system context can be defined. To do this,
the chapter will be executed in two parts; the farming systems
assessment and the food systems assessment. First, the core
workings of the most basic heathland farm; a single shepherd
family and a single farming family that work in conjunction, are
assessed. Then, the food systems of sheep meat, of honey, of
potatoes, of beer, of wheat, etcetera, that are interlinked to form
the heathland food system, will be elaborated upon.

3.1 Farming systems research
3.1.1

Historical heathland farming system

The heathland farming system was used extensively from the
Middle Ages up until the 19th century in the Netherlands, Belgium
and other parts of Western Europe (Sonneveld & Jongmans, 2010).
It is characterised as a crop-livestock farming system (Fresco &
Westphal, 1988). Sheep graze on heathland and drink from the
nearby fens. Sods cut from the heathland are spread out in a
stable with a recessed bottom where the sheep live during the
winter months. An initial layer of litter is spread for the animals
to use as bedding material and to defecate in, and as the litter is
soiled new layers of litter are continuously added by the farmer.
In this fashion, a deep litter bedding can build up to depths of
several meters (de Hoge Rielen, 2012; Sonneveld & Jongmans,
2010). The stable is emptied each spring, after which the manure
is used to fertilise nearby fields. Over the course of time these
grounds have risen and are now recognisable in the landscape
(Sonneveld & Jongmans, 2010). This arable land was used not
only to cultivate the sheep’s winter fodder, but also food for the
region’s inhabitants. This made for a system with a reasonably
closed nutrient cycle between infields (arable fields and meadows)
and outfields (heathland and other grazing areas) (Sonneveld &
Jongmans, 2010).
The intensive grazing and cutting of the heathland created drifting
sand plains in several areas on the Veluwe. A forest (edge) was
planted between the heath and sand drift landscape to protect the
urban centres, around which the arable land was situated, from

Figure 15 | Scale 1 - Farming systems research. Image by author.

Figure 16 | Spatial interplay of historical heathland farming system elements.
Image by author, based on: de Klyn and de Graaff (2018).
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the weather. The village green (‘brink’), in the middle of town, was
where cattle would be collected, and the stables were located.
The cattle would be fed using hay cut from the meadows adjacent
to stream valleys (de Hoge Rielen, 2012). The historical interplay
between the various landscape entities and the material flows
between them can be viewed in figure 16. The basic workings of
the heathland farming system is depicted in figure 17.

3.1.2

Current heathland farming system

In the search for a contemporary version of the historical heathland
farming system to upscale within the Dutch landscape, Foundation
Heideboerderij looks to the biggest, currently employed heathland
farming system in Europe, that of the Lüneburger Heide. It is
a large heathland and forest landscape located in between the
cities Hamburg, Wolfsburg and Hannover in Germany, in which
the classic infield-outfield system of cultivation is still used
today (Hilgers et al., 2016; Woestenburg, 2018). Inspired by the
example of the Lüneburger Heide and informed by the current
Heideboerderij pilots and national situation, the following
objectives have been formulated:
The Heideboerderij:
1. Ensures the long-term and robustly organised integrated

Figure 17 | Basic functioning of the heathland farming system. Image
by author.

landscape management of nature and agricultural lands;
2. Improves the soil quality (and therefore the absorption of
greenhouse gas and water storage capacity) of the parcels
concerned;
3. Increases biodiversity on the arable plots and in the area;
4. Improves the competitive position of the participants;
5. Establishes a connection between the heathland farming
participants and between participants and residents (Stichting
Heideboerderij Nederland, 2019).
The integrated landscape management of nature and agricultural
lands concerns many of the landscape entities introduced in the
previous paragraph. All of them still exist in the research location,
albeit in a slightly altered state. The urban fabric has grown
considerably, and monocultures of maize now dominate the arable
flank of the Veluwe Massif. The amount of historical sheep folds
that used to dominate the project area have diminished in number,
until now only five are still in use, as shown in figure 19. Figure 20
shows a picture of a still-functioning sheep fold.
Instead of small forests now large production forests form a barrier
between the rural and natural entities. The current landscape
management is not based on a vision that embraces the heathland
landscape as a whole. Current heathland management mainly
consists of large-scale burning, sod cutting and mowing to
remove large plants and nutrients from the system. In addition,
grazing is often done by non-traditional herds with the aim of
preventing succession and preserving individual biotopes for the
benefit of biodiversity (Rupprecht et al., 2016). This in itself is a
good aim, but it often results in rectilinear, demarcated and onesided landscapes. This creates hard boundaries instead of gradual
transitions between different biotopes. The separation of biotopes
creates less varied landscapes, which is where the crux lies for
many endangered species; these are bound to not only heathland
but to the different components and the various nutrient levels

Figure 18 | Spatial interplay of current heathland farming system elements. .
Image by author, based on: de Klyn and de Graaff (2018).
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Figure 19 | Decline of sheep folds in the city region. Left: sheep folds 1815-1900. Right: current sheep folds. Image by author, based on map analysis of Topotijdreis
(2020).

Figure 20 | A traditional Dutch sheep fold (or ‘schaapskooi’), one of the few still in function. Image by Leestekens van het landschap (2020).
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available in an unobstructed heathland landscape (Peeters et al.,
2001; Vogels, Jansman, et al., 2013; Vogels, Siepel, et al., 2013;
Vogels et al., 2011). Figure 18 shows the current interplay between
the different landscape elements in the project area, and the cycle
of material flows between them.

3.1.3

Proposed heathland farming system

Heathland farm basic
The contemporary heathland farming system in its most basic
form, with one shepherding family and one farming family working
in conjunction, will be explained and quantified in the following
paragraph. The workings of the farming system that Foundation
Heideboerderij aims to upscale in the Netherlands is based that
of the Lüneburger Heide, which was introduced in the previous
paragraph (Hilgers et al., 2016; Woestenburg, 2018). To successfully
translate the Lüneburger model, the figures and ratios of the
system have been amended slightly to cater to the creation of
a closed regional nutrient cycle on Dutch high sandy soils, and
its proportions will therefore need to be revised if implemented
elsewhere in the world. Please keep in mind that the projected
upscaling of the system requires for an oversimplification of
ratios, which means with every implementation of a heathland
farm soil testing will need to be done in order to determine the
ratios specific to the site. Similar simplifications have been made
in regards to flock movement, as the distances between grazing
areas are of importance for the sheep’s grazing plan, as well as
in regards to distance between and the size of the arable fields
depend largely on cultivation technique and machinery choices (M.
Woestenburg, personal communication, July 31st , 2019).

Nature management using sheep has many ecological advantages
compared to, for example, machine mowing. Grazing improves
the vegetation and the structure of the soil and promotes new
seed germination. Moreover, because sheep carry seeds in their fur
and thus spread various plant species, it improves plant diversity.
In this way they contribute to enriching the soil and increasing
biodiversity (de Haas & Lardinois, 2013).
In return for grazing the outfields, 150000 kilos of manure and
1000 kilos of wool are produced by a flock of 250 sheep annually.
The manure that is produced by the flock is collected in the deep
litter stable and can be transported to nearby arable land. With
the amount of manure produced by one flock of 250 sheep, 31,25
ha of arable land can be farmed successfully. The different types
of arable land implemented by the heathland farming system
are temporary fields on the heathland, forest fields (located on
loam deposits located in the usually forested transition zone
between nature and agriculture) and plaggen soil fields (that are
traditionally located on the podzol soils) (de Klyn & de Graaff,
2018). By breeding these sheep and sustaining the 250 sheep

The local nutrient cycle will be restored based on the age-old
system of using infields and outfields. The outfields are used for
grazing the farm animal breeds, heath sheep and dairy or beef
cows that are traditionally present in our cultural landscape, to
transport nutrients to the infields so grains (preferably historical)
or other regional crops can be grown. A single shepherd and his
family can make ends meet with a minimum of 250 ewes in his
flock. In the case of Veluws Heideschaap, the regional breed that
has been used in this area for centuries, a single sheep grazes
an average of 1 hectare of heather a year (de Klyn & de Graaff,
2018). This allows for the nutrient depletion required to prevent
succession on the heathland and manage it in the cheapest way
possible to preserve the traditional landscape and its associated
crafts (Hilgers et al., 2016; Müller, 2004).
A traditional flock is kept in a deep litter stable, with a lay-out that
is adaptable using flexible fencing. An example for a stable lay-out
during lambing season can be seen in figure 23. The traditional
stables are probably the most recognisable remaining features of
historical heathland farming in the region. These distinctive stables
of the so-called ‘Utrechtse Salland-type’, as seen in figure 20, are
the bevelled corners at the ends, which ensure that no sheep get
trapped (Edese Schaapskudden, 2020).
A flock moves across the heathland as it grazes, herded by the
shepherds and a minimum of 2 sheep dogs. A herd has a range of 5
km to and from the fold in a single day, and moves from the fold to
the heathland across drover’s roads with a minimum width of 2,5 m
(as can be seen in figure 21) (M. de Klyn, personal communication,
August 12th, 2019).

Figure 21 | Top: a flock’s daily range. Bottom: minimum drover’s road width.
Image by author.
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Figure 22 | Left: average Dutch food consumption per person per year. Right: which groups can be produced by the heathland farming system. Image by author,
based on Rijksinstituut voor Volksgezondheid en Milieu (2018).

Figure 23 | Possible lay-out for an open-fronted stable (37,5 x 25 meters) for 250 ewes. Image by author, based on Praktijkonderzoek (2002).
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average per flock, an average of 25 sheep and 250 lambs can be
sold for slaughter annually, which produces 4500 kilos of meat
as well as 25 sheep skins and250 lamb skins to be sold each year
(Woestenburg, 2018; M. Woestenburg, personal communication,
July 31st , 2019). In terms of food production, the three food groups
that the heathland farming system produces food for are : 1) meat,
2) potatoes, nuts, vegetables pulses and fruit and 2) bread, pasta,
cereal and rice (see figure 22).
Other than requiring water, straw bedding, mineral licks and
concentrated feeds during lambing periods, flocks are selfsufficient for most of the year (de Klyn & de Graaff, 2018). They do
however need extra fodder during the winter months. To produce
sheep fodder, meadows in the nearby river valleys are kept, in
which the sheep can graze or from which hay can be collected.
The spatial ratios that ensure a closed nutrient cycle in this region
are that of heather : arable land : meadow = 8 : 1 : 1 (Christiansen,
2001; M. Woestenburg, personal communication, July 31st , 2019).
This leads to the following ratios in the case of a single shepherd
with a flock of 250 sheep; 250 ha heather : 31,25 arable land :
31,25 meadowland. The two arable food groups are consumed
by Dutch citizens in a ratio of 52 : 48 according to the National
Institute for Public Health and the Environment (Rijksinstituut voor
Volksgezondheid en Milieu, 2018), which is the ratio that we will
implement them in so as to cater to the natural diet of the Dutch
citizen as much as possible. This means that with a basic heathland
farm, 16,25 ha potatoes, nuts, vegetables pulses and fruit (117270,7
kg of produce annually) and 15 ha bread, pasta, cereal and rice can
be farmed (66899,7 kg annually). An overview of the heathland
farming system in its most basic form, with one shepherding family

and one farming family working in conjunction, van be viewed in
figure 24.

Proposed landscape changes
Foundation Heideboerderij have proposed a different use and/
or management for the heathland farming system’s different
spatial components that will allow for nature-oriented agriculture,
nature management and the production of regional products. To
achieve this requires a system change and a new partnership of
disparate parties. The Heideboerderij concept is characterised by a
commercial approach to integrated management of the landscape.
Just as the heathlands used to be connected to nature, arable
fields and meadows, cooperation between the managers (farmers,
nature managers, flocks of sheep) is again organised. Flocks of
sheep play a central role in this, collecting minerals and organic
matter from the heathland and transporting them to the fields and
meadows via the deep litter stable. This is how the contemporary
heathland farming system reconnects nature and agriculture
(Stichting Heideboerderij Nederland, 2019). If the system were to
be implemented in the current landscape system of the Veluwe,
this would entail a few spatial changes. Figure 25 shows the
proposed interplay between the adapted landscape elements, and
the updated flow of materials between them.
The spatial components that were introduced before will be
transformed in terms of land use and/or management. The plaggen
soil fields, those traditionally located on the podzol soils that
are currently occupied by a monoculture of maize will be turned
into flower-rich fields that grow native grains. The dairy farmers
currently working on the meadowland will change their fields into

Figure 24 | heathland farming system basic (see appendix A for calculations). Image by author.
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herb-rich grassland instead of planting English ryegrass exclusively
(de Klyn & de Graaff, 2018). Adding temporary arable fields and
differences in grazing intensity on the heathland provide gradients
with young, intensively grazed heather and parts with old heather
that has hardly been grazed. More forest fields will be cut into
the intensive production forests, allowing for localised regional
food production and creating additional environmental and
ecological gradients. Even more so than the regular fields, these
will be managed whilst allowing for a broad range of local flowers
and herbs to thrive (Stichting Heideboerderij Nederland, 2019).
Examples of the visual impact this will entail are given in figure 27
on the next page.

3.2 Food system assessment

Figure 26 | Scale 2 - Food systems approach. Image by author.

3.2.1

Products, processes and stakeholders

The heathland food system is a lot more complex than just the
basic nutrient cycle as explained in the previous paragraph. It
is a complex of many related food systems that work together
cohesively, with many added benefits besides the production
of food. Some of these, such as soil regeneration and seed
propagation, have already been mentioned. Before being able
to upscale the farming system within the city region, it needs to
be explored as a food system, within its different sectors: food
production, distribution & aggregation, processing, marketing,
markets & retailing, preparation & consumption and resource &
valorisation (Potteiger, 2013).

Figure 25 | Spatial interplay of proposed heathland farming system elements.
. Image by author, based on de Klyn and de Graaff (2018).

The heathland food system involves many different stakeholders
across many sectors, besides just the previously mentioned
shepherds and farmers, such as citizens, bakers, foresters, brewers,
beekeepers, catering entrepreneurs and so on. For example, a
farmer uses the sheep’s manure to grow wheat, which is then
milled by a local miller into flour, which is baked into local bread
by a baker, which is finally sold in a shop. Beekeepers keep bees
near to the heathland, which allows the heathland to be pollinated,
and in turn leads to the beekeeper being able to sell honey to
locals to spread on their locally produced bread. Sheep don’t just
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Monoculture English ryegrass

Herb-rich grassland

Regular forest fields

Flower-rich forest fields

Monoculture maize field

Flower-rich regular field

Poorly maintained heathland

Diverse heathland
Figure 27 | Proposed transformations of spatial elements. Images by de Klyn and de Graaff (2018).
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Figure 28 | Stakeholders, entities. Image by author.

produce manure and meat, but the dead animal produces fat,
candles, soap, bone, tools, glue, skin, fur, leather, parchment,
horn, entrails, rope and containers (horns) (Pronk & Manders,
2014). The heathland farm on the Lüneburger Heide produces
regional products made from these raw materials, that are sold by
hospitality entrepreneurs and shops in the area. Examples of these
regional products are wool, honey, meat, beer and vegetables. The
heathland farm on the Lüneburger Heide shows that it is not only
self-sufficient, but can also deliver products that increase tourism
in the region (Bügel et al., 2017). Figure 28 shows an overview of all
potential stakeholders involved across the different sectors of the
food system.
Foundation Heideboerderij has the aim to get all the stakeholders
mentioned in the figure above to work together within their
own city region, in a cooperative regional connection across the
Veluwezoom (de Klyn & de Graaff, 2018).
By developing the project location as a starting point, the regional
heathland food system also has the potential to re-establish the
Dutch pastoral tradition across all the grazable land available in
the Netherlands. As indicated by Schrijver (2016) at the time just
24000 ha of grazable land was being maintained by shepherds

and their herds, while the total Dutch acreage spans across 135000
ha. “This is why the concept of the new heathland food system has
been enthusiastically received by nature organisations, farmers,
local entrepreneurs and landowners (…), and is regarded by many
as an innovative concept that can attract partners and stimulate
collaboration in local and regional business initiatives that combine
nature, agriculture, tourism, cultural history and gastronomy”
(Woestenburg, 2018, p. 9). Moreover, it may provide a solution for
the livelihood of traditional shepherds, who have been struggling
financially over the last few decades (Schrijver, 2016; Woestenburg,
2018).

3.2.2

Other benefits

Besides delivering products and promoting regional food cycles,
the new heathland food system also has added benefits in terms
of ecological value. A few of these have already been mentioned
in the previous paragraph, such as encouraging regional nutrient
cycles, seed propagation, soil regeneration, and heathland
management. While current Dutch heathland management is
proficient in maintaining a flourishing monoculture of common
heather (Calluna vulgaris), on the Lüneburger Heide the heather
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is accompanied by a range of other plants, such as lamb’s
succory (Arnoseris minima), downy hemp-nettle (Galeopsis
segetum), Sheep’s-bit (Jasiona montana) and thyme species. This
variety is important for species such as the honey bee, solitary bee
species, insects, field birds such as the grouse, skylark, tree lark,
nightjar and various reptiles (Trending Videoproducties, 2018). In
addition to the natural value of heather, the heathland and the
sheep folds are also of great value to recreationists (Geerdes &
Schrijvers, 2008). In terms of ecosystem services, the heathland
food system is also highly productive. The heathland food system
can produce:
•

Production services: meat, vegetables, wool, wood, grains,
honey, fish, wild foraging

•

Regulating services: protection of nature and environment,
closed nutrient cycles, carbon-binding ecosystem

•

Cultural services: participation, culture and nature education,
recreation, care, wool workshops, re-integration

3.3 Conclusions
The heathland farming system and the heathland food system
have been assessed and described. The answer to research
question two; “What is the current food system of a heathland farm
and in what way can the system be upscaled on the Veluwezoom?”’
will be answered here in two parts, that of the current food system
and that of its potential upscaling.

3.3.1

Food system

The heathland food system is a complex network of ratios, that has
the potential to deliver social as well as ecological benefits, besides
providing a variety of products. However, it is a very extensive
way performing agriculture, and as such cannot rely on its high
productivity for financial gain. It is a system that still works within
the contemporary world, as proven by the Lüneburger Heide
example, and can allow for the incorporation of secluded nature
areas as productive zones, to the benefit of both nature area and
city region. Although all parts of the historical food system still

Upscaling:
Maximum

Minimum

Figure 29 | Basic heathland food system. Image by author.
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exist within the Veluwezoom region, they are no longer connected
as a functioning system. All parts have been altered over time
and would have to be reshaped and/or reconnected to shape a
contemporary version of the heathland food system. Foundation
Heideboerderij has described how the parts within the heathland
food system should be updated, and the food system assessment
has identified the required stakeholders that make the system
function. The upscaling of the system requires a cooperation of
all these stakeholders as well as locations to in which they can
perform their respective jobs, all of which need to be located
within the city region.

3.3.2

Towards upscaling the heathland food system

Within the scope of this thesis, the focus will be on the upscaling of
the food system within the city region. As such the sector of food
production will be the most prominently represented in developing
plans throughout this thesis. A search for available heathland,
arable land and suitable locations for new sheep fold development
will be the first step in upscaling the system within the city region.
However, as the farming system has strong correlation with all
other sectors of the food system, recommendations will be made
for the upscaling of all other sectors of the food system. For
example, existing storage facilities and transport services will be
located for the distribution & aggregation sector. Slaughterhouses,
bakeries, breweries and mills will be located for the processing
sector. Available regional markets, festivals, shops and wholesale
locations in the city region will be mapped for the sectors of
marketing and markets & retailing, as well as locations where
the preparation and consumption of the food system is to take
place. If any of these facilities are not readily available in the city
region attempts will be made to incorporate new locations in the
design phase of this thesis. Finally, special attention will be given
to designing features for the resource & waste recovery sector on
site of the heathland farm, as well as to exploring which possible
products may developed from “waste” materials.
An overview of the basic heathland food system, incorporating
both the farming system and the food system’s assessment, can
be viewed in figure 29. This represents the minimum application of
the heathland farming system that can be used for the proposed
upscaling. The next chapter will explore the narratives apparent
within each sector of this system, and determine which narratives
are underrepresented and could be explored further.
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4 | Food narrative
analysis

4. Food narrative analysis
in truth is far larger and more complex, the system functions
with the sheep as its motor. The daily business of shepherds and
their flocks is a time honoured tradition with deep roots in Dutch
society. It takes us straight back to stories from the Bible, but also
from classical antiquity for example, with allegorical images of
shepherds (Schrijver, 2016). The narratives related the shepherd
and his flock should therefore be at the core of the potential
consumer’s experience.

4.1 Food production
4.1.1

Figure 30 | Scale 2 - Food systems approach. Image by author.

This chapter will analyse the food trajectories within the heathland
food system as described in the previous chapter and explore
which narratives are created, as well as which ones are currently
left untold. This analysis will provide the answer to research
question three: “What are the narratives of the heathland food
system on the Veluwezoom?”.
“As food is processed and moved from one sector to another it
creates narratives—a structuring of actions, events, places, and
people into systems of meaning [...] There is a temporality of food
that narratives can capture and convey” (Potteiger, 2013, p. 267). By
analysing these narratives gaps in the story can be identified and
stories that are waiting to be exposed are suggested to fill them.
In part three of this research these will be told through systemic
design interventions that aim to link the multiple sites and actions
in the heathland food system into a coherent sequence (Potteiger,
2013).
Within this narrative analysis, the focus will be on the livestockrelated side of the heathland food system. Although the system

Provenance

In the north of the city region, a ring of estates founded between
1650 and 1900 stretches out like pearls on the necklace that are
the rivers Rijn and IJssel. These estates used to be functional
economic entities, with a coherent structure of manors, geometric
avenue systems, large-scale landscape parks, farm yards, fields,
meadows and forest areas (Bierens de Haan et al., 2011). Because
of their location on the fringe of the Veluwe heathland areas, all
estates had at least one or multiple flocks of sheep situated on
their land. Deep litter stables located outside of estate boundaries
were often jointly owned by a local village’s farmers. These flocks
and their shepherd functioned as the bridge between civilisation
and the wild lands beyond, always using the same drovers’ roads
(‘schaapsdriften’) to transport their flock from infield to outfield
and back. The only ones who frequented the outfields were
shepherds and traders who used the so called ‘Hessenwegen’
trade routes (En toen.nu, 2020). Some of these old routes are
still visible on the heathland, as shown in figure 31. None of the
remaining deep litter stables are currently linked to an estate
or farmer organisation, although five remain active in the area.
Most of the traditional deep litter stables were lost, but some of
them have since been repurposed and can still be viewed in the
landscape (figure 32). Although no drover’s roads are still in use,
their locations persist as spatialised history through their adoption
in street- and place names (figure 33) (Potteiger & Purinton, 1998).
The heathland food system is inevitably linked to the heathland.
However, the position a fold used to have as a connector between
urban and nature has been lost. Recovering and building upon
the historical placement of droves and stables linked to estates
and farming organisations may provide possibilities for the
development of an upscaled heathland food system with a strong
connection to the region. Interpretive landscape: “elements and
programs that tell what happened in a place. The intent is to make
existing or ongoing narratives intelligible”; can be used to further
elaborate on linking the heathland farm with a physical location
that is available to people, with specific products, collection
locations and landscape management. All this can be developed
and expressed through a recognisable design style including
objects and routes in the natural, rural as well as urban fabric of the
region.
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4.1.2

Five folds

Of the hundreds that were once there, only five operational
sheepfolds complete with flocks that roam the heathlands remain
within the city region. The five remaining ones are the sheepfolds
of Hoog Buurlo, the Edese Hei, the Ginkelse Hei, sheepfold the
Rhedense Schaapskudde and sheepfold Loenermark.
The folds have not been a substantial source of income in decades,
and as such each of them is currently owned by a foundation.
In December of 2016, the Dutch government recognised the
importance in keeping of roaming flocks of traditional sheep
breeds and officially designated them as intangible Dutch cultural
heritage. Same as the flocks themselves, the deep litter stables
are all marked as national monuments. Besides practicing their
responsibilities as cultural heritage, the flocks are mainly used for
public functions like nature management, education, tourism and
other cultural activities. Examples are the annual lamb adoption,
nature hikes with the shepherd and their attendance at multiple
festivals or local parades (for the Giro d’Italia of 2016, five sheep
from the Rhedense Schaapskudde attended wearing in a pink
vest). The remaining five folds adhere to strong narratives related
to their historical practices and provide a strong example for
how to use narratives to engage not only with the surrounding
landscape but with the community.

4.1.3

Narratives of temporality

A day in the life
Figure 31 | Hessenweg. Image by En toen.nu (2020).

Figure 32 | Refurbished sheep fold. Image by D&R Fotografie (2018).

A significant narrative in the historical heathland landscape was
the daily journey of the shepherd with his flock of sheep from the
deep litter stables in the centre of the village to outfields to graze
(Schrijver, 2016). Although times have changed, much of this daily
tradition persists in current practice. The daily routine of a local
shepherd from Ede is shown in figure 34. A shepherd works an
average of ten hours a day, 356 days a year, come rain or come
shine. A usual day consists of taking his flock to the heathland
and keeping an eye on them while they graze. To protect sheep
from overheating shepherds head west in the morning and east
in the evening, to limit their flocks’ heads exposure to the sun (R.
Schrijver, 2016). A flock can travel 8- 12 km a day, which means
they can manage the heathland within a 5 km radius around their
stable. In the past, multi-day trips were more usual, which meant
longer distances could be travelled. During such tours, flexible
grids were carried along and the shepherd would sleep on the
heathland beneath the stars (an example of a flexible grid used
in 1567 is shown in figure 35) (Schrijver, 2016). The daily routine
of a shepherd evokes a sense of romanticism that may serve in
the development of narrative as form generation (Potteiger &
Purinton, 1998).

Through the seasons

Figure 33 | Street named ‘Schaapsdrift’ in Renkum. Image by Google (n.d.).

The seasons hugely determine a shepherd’s work. The spring
and summer season is a very hectic time for shepherds and their
flocks because of the large amount of festivals and tourist activity.
January, February and March are intensive months. The sheep
are stuck in the stable or meadow, which means they must be fed
and taken care of. Moreover, these months signal lambing period.
The lambing is celebrated with local lamb-days or -weekends
in which people can visit the fold and adopt a lamb. When the
temperatures rise, the sheep are sheared. All the folds in the region
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the summer, the grazing period, in which the sheep are out on
the heathland every day and get a lot of attention from tourists.
In Ede, the summer period also holds the annual Heideweek
(‘heathland week’), in which both flocks attend several markets
and activities. Autumn is a relatively calm period and come winter
the sheep become pregnant and are moved to the stable or
meadow once more. An overview of a shepherd’s seasonal timeline
is given in figure 37. These seasonal narratives hold tremendous
potential for upscaling and applying elsewhere in the region.

4.1.4

Endangered species

One of the goals Foundation Heideboerderij have is the protecting
and breeding of rare animal breeds and endangered plant species.
Aided by the Stichting Zeldzame Huisdierrassen (SZH, Foundation
Rare Animal Breeds), they protect Dutch indigenous farming
breeds such as the heath sheep. The breed local to the city region,
the Veluws Heideschaap, is designated as a protected breed, which
means breeders receive government funding and support from
governmental organisations (Woestenburg, 2018). All five folds
in the region consist of this local breed, which was all but wiped
out after the Second World War (Edese Schaapskudden, 2020;
Stichting Rhedense Schaapskudde, 2020; SZH, 2020)

Figure 34 | The daily routine of a local shepherd from Ede. Image by author,
based on information from Praktijknetwerk Gescheperde Schaapskuddes
(2020); van Soelen (2011).

By advocating for heathland management using grazing sheep
Foundation Heideboerderij also protects species of heath from
diminishing any further, and promotes the distribution of seeds
(Geerdes & Schrijvers, 2008). Sheep can spread up to 40,000
seeds per sheep through their manure and a comparable number
in their fur. Furthermore, the Foundation proposes to include a
system of seed propagation on each heathland farm (Hilgers et
al., 2016). One of the Foundation’s members, Marcel van Silfhout
(depicted in figure 38), has started a partner project Graangeluk
(“grain happiness”) in which indigenous and all but extinct species
of cereal are once again grown on the Veluwe and are used to
bake local bread and brew local beer with. Part of their narrative
is preferring to work without pesticides, and viewing bringing
back historical native endangered field herbs as a goal instead of a
hindrance (Graangeluk, 2020).
Presenting consumers with products that are truly unique to the
region is key to destination branding. Regional brands can be
developed as a competitive advantage of a city region. As locals
and tourists become more familiar with the brand, they seek more
detailed knowledge, which will further help the upscaling of the
heathland food system (Lee & Arcodia, 2011).

4.2 Distribution & aggregation
4.2.1
Figure 35 | Fragment from view of Ecija, Italian wool city. Image by Hoefnagel
(1567).

take part in their local town’s sheep-shearing festival (figure 36)
(Praktijknetwerk Gescheperde Schaapskuddes, 2020). On this day,
the flock moves from the stable to the village to be sheared using
traditional methods. The shepherding job gets even busier during

The commons

In the historical heathland farming tradition, the commons (In
Dutch: ‘Marke’, ‘Boermarke’, ‘Meent’ or ‘Gemeynt’) signified
the outfields that were jointly owned and used by the farmers
of a village. This way the entire local community was somehow
involved in the landscape, nature, agriculture and artisanal
production (Schrijver & Vijn, 2018; Woestenburg, 2018). The last
commons disappeared after Napoleon’s reign in the nineteenth
century and have since been turned into agriculture or nature
areas. For an example of a contemporary commons, one may

chapter 4 - food narrative analysis
29

look to the United Kingdom, Norway, France or Portugal.
Although there too the so-called “enclosures” got the upper
hand everywhere, many traditional commons have managed
to withstand the test of time (Rodgers, 2009; Schrijver & Vijn,
2018). Well-known examples such as the New Forest and Cumbria
can be an inspiration for the governance structure of those
traditional commons (Schrijver & Vijn, 2018). The commons have
almost completely disappeared from the Netherlands, but on the
Veluwezoom there is still a functioning remnant of an old Marke
with De Geërfden van Velp (“the Inheritors of Velp”). House and
landowners in Velp are automatically Geërfden van Velp and are
allowed to have a say on the heathlands of the Rozendaalse Veld
and four meadows. There are heather and meadow commissioners
and an annual heather inspection (Stichting Heideboerderij
Nederland, 2019).
Figure 37 | The annual sheep shearing festival in Rheden. Image by Stichting
Rhedense Schaapskudde (2020).

Restoring the historical commons is next to impossible, but the
concept of the heathland food system as proposed by Foundation
Heideboerderij can be seen as a new variation of the commons, a
new form of collective action and cooperation with a broad pool
of possible participants: shepherds, farmers, nature managers,
municipalities, water boards, supermarkets, local bakeries and
breweries, millers and health care organisations (Hilgers et
al., 2016; Woestenburg, 2018). Foundation Heideboerderij are
already partnered in cooperation Burgerboerderijen (literally:
‘citizen farms’), in which citizens not only enter into a longterm commitment with “their” farmers in ordering products,
but also participate financially in a socially healthy food system
(Burgerboerderijen, 2020).These new commons are also meant
to address the issue of the entanglement of public and private
financing and organisation (Woestenburg, 2018)

4.2.2

Figure 36 | Seasonal timeline Image by author. Based on information from
Praktijknetwerk Gescheperde Schaapskuddes (2020); van Soelen (2011).

Figure 38 | Marcel van Silfhout in field of indigenous species of cereal. Image
by Graangeluk (2020).

Distribution system

As Foundation Heideboerderij has so far only launched three pilot
programmes, the distribution plan has yet to be figured out. As
such, there are some narratives here waiting to be developed.
There are many possible options here, and the final choice will
depend on way the heathland food system is ultimately spatially
integrated in the region’s landscape. Three examples are given on a
scale of centralisation, from completely centralised to completely
decentralised (figure 39). The first example could be the collection
of manure and sheep from several folds scattered throughout the
region in a single location in which processing and production is
conducted, and distributing the merchandise to local businesses
in the region. The distribution in this case could be carried out
using a local cycling distribution initiative, Groene Rijders (Groene
Rijders, 2020). Another, slightly less centralised option would be
to erect new locations on the site of the newly developed folds,
with units for processing, production and storage on site, and to
have customers come and collect their produce themselves on
location. A third, decentralised option would be to locate a lot of
small locations throughout the entire region, embedded in urban
communities, and thus build a network of processing, production
and distribution nodes that the community can participate in
managing. To limit man-hours vending machines and pick-up
points for produce can be developed on-site and at public transport
hubs. To further explore these narratives the different scales of
distribution will be tested in the region in a model study in the
second part of this thesis.
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Figure 39 | Possible scales of centralisation. Image by author.

Figure 40 | Sausage makers Brandt & Levie. Image by Mattmo (2020).

attitudes toward the killing of animals have for the most part
been based on certain forms of respect, whether the animal was
considered an equal being or a representative of a deity. In today’s
West, meat production is being tackled more rationally and on an
industrial scale out of the public eye. As a result, eating meat today
is based more on an attitude called carnism: explicit references
to animal origin and slaughter are avoided as much as possible
(Joy, 2011; Leroy). The information revolution and striking, often
emotionally charged campaigns by animal rights activists have
led to an increased critical attitude and malaise among some
consumers. As a result, a number of counter-reactions can be
discerned, such as a demand for more animal welfare, a search
for neo-ritualism in which slaughter becomes something natural
and original again and the demand for meat with a reassuring
story (Leroy; Shriver, 2009). A local example of how this narrative
can be experienced in the Netherlands are butchers and sausage
makers Brandt & Levie, shown in figure 40. Instead of masking
the macabre slaughter process, Brandt & Levie is one of the few
sausage makers that openly claim that sausage comes from real
living pigs. Their aim is to make the process of butchering more
transparent. Their brand stands for the slow food artisan craft of
sausage-making, made from well-kept pig meat. They only use
their own pigs that live with friendly regional organic farmers on
Dutch soil. They ensure their pigs have a good life: letting them
grow up in the most natural way possible, walking around freely in
forests or meadows. To respect the life that was given, the pigs are
valued from head to tail. With their mobile butcher shop, they are
trying to draw back the curtains on the art of butchery and strive
for a transparent food system (Brandt & Levie, 2020). Applying
a similar approach within the heathland food system calls for a
design tactic that does not conceal this narrative but incorporates
it in a meaningful yet tasteful way.

4.4 Marketing
4.4.1

Figure 41 | A shepherd’s yearly finances. Image by author, based on Based on
data by van Zantvoort (2018).

4.3 Food processing
4.3.1 Slaughter
The visible slaughter of the animals is currently not a common part
of Dutch culture. Slaughterhouses are mostly hidden away; live
animals leave the countryside and once they magically reappear,
they do so as carefully filleted and pre-packaged slabs of meat
in our local supermarket or butcher shop. Throughout history,

Finances

In the slipstream of a renewed interest in cultural history from the
seventies of the last century onwards, the shepherd’s popularity
in the Netherlands has gradually been on the rise (Schrijver, 2016).
However, currently the heathland food system is largely reliant
upon subsidies, sponsors, donations and payment received from
cultural activities. As it is, they are barely making ends meet.
An overview of a shepherd’s yearly finances can be viewed in
figure 41. The problems traditional shepherds face have not gone
unnoticed. From 2006 onwards, financial contributions have
been made from the government, subsidies have been raised and
costs have been reduced (Schrijver, 2016). Unfortunately, as the
overview of a shepherd’s yearly finances from 2018 shows, the
folds are still struggling. Shepherds may not receive high rewards,
but paradoxically the enthusiasm for the profession is enormous.
At Helicon Education Centre in 2015, after 65 registrations, 19
students were allowed to start a two-year shepherd’s training. The
profession apparently has a great romantic image (Schrijver & Vijn,
2018).
Each of the five folds in the city region are desperately trying
to attract visitors and attention to their cause, as recreational
activities such as the yearly lamb adoptions are their current
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greatest source of income. Due to an increasing demand for wool,
the sixteenth century became the heyday for heathland farms
(Diemont et al., 2013). Nowadays, with synthetic wool readily
available for next to nothing and the Dutch’s reluctance to eat
sheep meat, branding themselves as a recreational hub is their best
guess. The five folds all have a similar branding strategy. All folds
have a strong online presence, either through their Foundation’s
website, or in the cases of the folds at Ede and Rheden, their
very own (Edese Schaapskudden, 2020; Geldersch Landschap
& Kasteelen, 2020; Staatsbosbeheer, 2020; Stichting Rhedense
Schaapskudde, 2020). The latter three folds even have their own
logo (figure 42). Most are active on social media such as Twitter
and Facebook, and all of them send out a periodic newsletter
informing their visitors of any fold developments. They feature in
local newspapers and are televised by regional newscasters several
times a year.

Figure 42 | Sheep fold logos. Images by Stichting Rhedense Schaapskudde
(2020); Edese Schaapskudden (2020).

Other branding strategies that all five folds practice include
attending the aforementioned festivals with both sheep and a stall
full of sheep-related products (figure 43). None of the products
are actually produced by the fold themselves, apart from a bottle
opener that emits a recorded sound of the fold’s sheep (Edese
Schaapskudden, 2020). They also advertise day trips with the
shepherd, teambuilding exercises for business owners, felting
workshops and lamb visits to schools and nursing homes.
Although Foundation Heideboerderij has not expanded their
operation enough to be counted as a fully-fledged food system
yet, they are making some headway when it comes to their own
marketing strategy. They have their own website, have been in the
news and newspapers several times, have their own logo (figure
44), and have launched several documentaries that are available to
watch on their website (Stichting Heideboerderij Nederland, 2020)
They have already connected with several regional stakeholders
and have just started to sell their first food product; a type of bread
called Veluws Markebrood (figure 45) (Burgerboerderijen, 2020).

Figure 43 | Sheep fold market stall. Image by Edese Schaapskudden (2020).

Other regional branding possibilities include the Approved Veluwe
Regional Product (‘Erkend Veluws Streekproduct’), a quality
label which states that the products that are adorned with it are
produced using raw materials from the Veluwe (figure 46) (Echt
Veluwe, 2020). Another source of inspiration can be found in
the marketing strategy used by de Heidebrouwerij (Heathland
Brewery) in Ede, a company with a very similar origin story. De
Heidebrouwerij sells beers with their slogan “taste the wilderness”
(“Proef de Wildernis”) and names them after local wildlife. Their
range covers local heroes such as the wild boar (“Everzwijn Tripel”)
and the wily fox (“Vosblond”) (De Heidebrouwerij, 2020)
There are alternative ways to branding and marketing sheeprelated products that may serve as a possible solution. For
instance, artist Christien Meindertsma once launched a project in
which she designed sweaters out of the wool of a single sheep,
to help brand sheep’s wool (Meindertsma, 2010). Figure 47 shows
these sweaters, next to a pictures of the specific sheep that
produced their wool.

Figure 44 | Heideboerderij logo. Image by Stichting Heideboerderij Nederland
(2020).

The narratives surrounding finances go to show that although the
current system is popular in terms of recreation and tourism, this
alone is not enough for financial stability. In light of the projected
upscaling of the system, a lot of the future revenue will need to
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come from the selling of food stuffs and other heathland products
(to be explored further within this chapter under ‘resource and
waste recovery’, and in chapter 6). As the market does not yet
exist, a marketing and branding strategy is paramount. Regional
consumers will need to be enticed to buy whatever the heathland
farm is selling. Capitalising on the brand’s sense of place and
provenance is key, as well as the development of a recognisable
house style.

Figure 45 | Veluws Markebrood. Image by Burgerboerderijen (2020).

Figure 46 | Approved Veluwe Regional Product label. Image by (Echt Veluwe,
2020).

4.4.2

Cultural heritage

Historical narratives are abundant when it comes to a timehonoured tradition such as heathland farming and can provide
an effective source for marketing and branding strategies that
relate to a lot of people. Traditionally working shepherds keep
alive this tradition with deep roots in society. Everyone is familiar
with the stories from the Bible, but also from classical antiquity for
example, with allegorical images of shepherds (figure 48).
As heathland farming was common all over western Europe,
traditions and familiar symbology related to heathland farming
developed differently depending on where you look. Around the
region of the Veluwe, a few of these traditions are still visible in the
landscape today. For instance, the effigy of St. Lambert; regionally
considered as the patron saint of shepherds and wool weavers
(although elsewhere mainly considered as the patron of Liege); can
still be found in villages around the Veluwe (MijnGelderland, 2020).
Many of the current shepherds in the region still use the familiar
shepherd’s crook (figures 49 and 50). A shepherd’s crook has two
purposes: It gives you a longer “arm” and reach, useful for when
herding sheep in a certain direction. Secondly, it is used to catch
sheep by the foot using the hook in the end, which used to narrow
enough that the foot can be lifted without sliding out. Nowadays,
the hook on top is usually purely decorative and used as a handle
to hold the staff (Quora, 2016).

Figures 47 | Project One Sheep Sweater. Image by Meindertsma (2010).

The historical heathlands of around the Veluwe would have been
dotted with ‘spitsketen’ or ‘plaggenhutten’ (figure 51), simple
huts for small households. This poor “single-family home” owes
its name to the fact that the roof is covered with heathland
sods (‘heideplaggen’). The most recent one was built in 1985, as
a temporary shelter for sheep during the annual Heath Week
(“Heideweek”) in Ede. On the heathland itself a similar-looking
structure was common, that of the falconer’s cabin (‘tobhut’), in
which a falconer (‘tobber’) would hide out during his hunts on the
heathland (figure 52).
All the elements named in this narrative provide ample
opportunity for keeping the narratives alive through narrative as
form generation, and designing recognisable elements that mark
the heathland food system as a cohesive network throughout the
region.

4.5 Markets & retailing

Figure 48 | “Good Shepherd Mosaic” (c. 425).

Currently the only narratives to be experienced in this sector of the
food system is that of the only regional shop that sells a product
produced by the heathland food system; Veluws Markebrood can
be bought in the region at bakery Tom van Otterloo in Arnhem
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and Velp (Bakkerij Tom van Otterloo, 2020). However, if plans for
upscaling come to fruition, Foundation Heideboerderij also aims
to sell their produce in local cafes and restaurants, at farmer’s
markets and on the seasonal festival scene. Depending on the
final location(s) chosen to integrate the system into the region’s
landscape, new food hubs may need to be developed. To help
consumers gain familiarity with the brand, the produce should
be sold in the city as well as on location at the fold. To gain
momentum, look for opportune selling locations such as shelves
in local supermarkets, specialty stores, or perhaps in a newly
developed food hub at key locations such as public transport hubs.

4.6 Preparation & consumption
Figure 49 |Shepherd Aart van den Brandhof with his hookless shepherd’s
crook. Image by Erfgoed Ede (1988).

4.6.1

4.6.2

Figure 50 | Shepherd’s crooks. Image by Van de Schapenhoeve (2016).

Sheep meat

No current narratives from the preparation & consumption sector
of the heathland food system are perceivable to any stakeholders.
Mostly, this is because the food system has not yet been fully
integrated in the food network of the region. However, even if we
were to surmise such an integration, there would be a consumergap. The average Dutch consumer does not eat sheep meat, and
most only eat lamb if served in a restaurant. There is no current
available supply of mutton in any supermarket, and the only
ones that will sell it will do so in sausage form. Sheep meat is
now mainly sold among Islamic consumers or people of African
descent and is mainly sold to small-scale Islamic shops and in lesser
quantities to the hospitality sector or to regional stores and farm
shops. Sheep meat is an unknown product among most consumers
and is therefore subject to many unfounded prejudices (Pronk
& Manders, 2014). If a market is to be established, the product’s
negative image needs to be changed considerably. According
to research done by professional network “That is why we eat
sheep” (‘praktijknetwerk Daarom Eten We Schaap’) added value
can be achieved by finding a balance between the target group
and product. According to their research, sheep meat’s strengths
are in its flavour and in the story behind the meat. Here the story
of the animal’s life is extremely important. This means individual
marketing, creating local products with everyone fold’s own
characteristics and flavours, and determining the target group and
tailoring your products to them (Daarom eten we schaap, 2019; de
Haas & Lardinois, 2013). The development of convenience products
(such as sausage) is recommended, as well as a transparent
narrative of the sheep’s lifecycle (Daarom eten we schaap, 2019;
de Haas & Lardinois, 2013)

Consumption of heathland produce

Current consumption of heathland food system produce is only
possible at home or in several local bakeries in Arnhem and Velp,
as the only products that are for sale at the moment is the Veluws
Markebrood (Bakkerij Tom van Otterloo, 2020). However, if plans
for upscaling come to fruition, Foundation Heideboerderij also
aims to sell their produce in local cafes and restaurants, at farmer’s
markets and on the seasonal festival scene. Depending on the
final location(s) chosen to integrate the system into the region’s
landscape, new food hubs may need to be developed. To further
enforce a sense of place, the terroir of the produce, allowing for
consumption on site of the heathland farm would be ideal.
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4.7 Resource & waste recovery
4.7.1

Figure 51 | Temporary plaggenhut for sheep in Ede, 1985. Image by Erfgoed
Ede (1988).

4.7.2

Figure 52 | Tobhut. Image by Staatsbosbeheer (2018).

Manure

Other than in most food systems, resource and waste recovery
is probably the most important sector of the heathland food
system. A flock’s manure has always been its most valuable
product. Each spring the mixture of cut sods and manure would be
spread out over the infields. Because of this extensive and hybrid
agricultural system in these regions, the plaggen soil fields (‘enken’
or ‘enkeerdgronden’) are still visible today as the slightly swelling
fields on the southern flank of the Veluwe. In today’s context,
reinstating this nutrient cycle would mean transporting surplus
nutrients from the heathlands, allowing their biodiversity to thrive.
German research on the Lüneburger Heide (Härdtle et al., 2009)
shows that sheep grazing (1.1 sheep/ha/year) from a deep litter
stable led to a discharge of 25.6 kg N / ha / year with input via
manure and urine of 3.5 kg N/ha/year (Wallis de Vries et al., 2014).
Through the application of organic manure as a replacement for
the chemical fertilisers presently used, the plaggen soils can serve
as a buffer for extreme weather conditions, will absorb and retain
water much better, and will be more drought resistant. Soils with
high organic content can also retain more nitrogen and minerals,
offer a richer soil life and contribute to healthy crops (Ministerie
van Landbouw Natuur en Voedselkwaliteit, 2018). Sheep manure
can also be applied as fertiliser in vertical gardens or aquaculture
(Douglas, 1985).

Weaving & tanning

A by-product of keeping sheep is the production of fabrics, wool
and leather. However, the Dutch sheep related fabric industries
have been waning. Before the Second World War, 80% of the Dutch
wool industry met domestic needs, compared to 40% in 1925. Even
then, the wool industry was mostly home industry-based (Meirik &
Wellens, 1997). Ever since Enka in Ede closed their doors for good
in 2003, there has not been a real wool industry in the Netherlands
to speak of, apart from rare local artisan wool weavers. The steps
of the wool processing process is depicted in figure 53. Anyone
who wants to process raw wool on any kind of scale into a product
must look to a German or Danish factory (Almeerse Wolunie,
2020). Neither are there any large-scale tanneries left to process
the sheepskins (Meirik & Wellens, 1997).
During the selection of the sheared wool, a substantial part that
is not suitable for spinning or felting is discarded. This wool is
given a destination as, for example, insulation wool in housing
projects (Pure Wol, 2020). The wool can also serve as a substrate
(growing medium) for the vertical farming of vegetables, herbs and
mushrooms (Böhme et al., 2008). 5-25% of the weight of freshly
shorn wool consists of lanolin, or wool fat, which is commonly used
in facial creams and lip balms (Sengupta & Behera, 2014).

Figure 53 | Diagram of the steps involved in the processing of Wool. Image by
Nejad Rugs (2007).

Although there are no current narratives to be experienced in the
field of weaving and tanning, the region holds a high potential
for the development of new ones. Arnhem, as centre of the city
region, has been profiling itself as fashion-city ever since they
started holding the Arnhem Fashion Biennial in 2005. Every two
years, the municipality of Arnhem and academy for the arts ArtEZ
showed the current state of fashion design at an international
level to the professional public and interested consumers
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(MijnGelderland, 2019). The last biennial was held in 2013, and
ever since a new annual festival, the Fashion + Design Festival
Arnhem (FDFA) has taken its place (FDFA, 2019). With Arnhem
as a headquarters, and ArtEZ as a partner, the heathland food
system could develop a new set of textile-related narratives. For
instance, the ArtEZ Master Fashion Design has recently joined
forces with the Dutch Craft Council in the Linen Project, in which
the Dutch production of flax, linen and (linen)products are studied,
to see if it’s possible to revive these in a sustainable way combining
knowledge on fashion and agriculture (Crafts Council Nederland,
2019).

4.8 Conclusions and recommendations
The narratives related to the heathland food system are diverse
and widespread. Unfortunately, many of them have faded from
memory with the disappearance of the historical heathland
farming. Still others have not been developed fully as the
contemporary system has not entirely been established yet. Even
out of the ones that are still in existence, many are not perceivable

to all stakeholders. The previous paragraphs have discussed where
shortages and missing links lie within the realm of narratives, and
which narratives hold potential impact for incorporation within the
upscaled heathland food system.
As a summary figures 54 and 55 show all narratives in the
heathland food system. Figure 54 indicates which ones are
already perceivable and should thus be fully incorporated as part
of the upscaled heathland food system. Figure 55 shows which
narratives are still underdeveloped or are missing completely.
The latter will be incorporated in the spatial design, which will
be introduced in part 2 of this thesis. Here, the narratives will
be made spatial through interpretive landscape (“elements and
programs that tell what happened in a place. The intent is to make
existing or ongoing narratives intelligible”), narrative as form
generation (“using stories as a means of giving order (selecting,
sequencing, etc.) or developing images in the design process”),
narrative experience (“routines, rituals or events that represent
or follow narrative structures; e.g. festivals, processions, reenactments, pilgrimage, daily journeys, crossing the threshold”)
and associations and references (“elements in the landscape
that become connected with experience, event, history, religious

Figure 54 | Existing narratives ready for upscaling. Image by author.
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allegory, or other forms of narrative”) (Potteiger & Purinton, 1998,
p. 11).
The next chapter will explore the available food network in the
city region and determine where an upscaling of the system could
potentially take place. An upscaling of all sectors will be explored,
with maps exploring whether all stakeholders, entities and
processes we have determined in chapter 3 are already available in
the city region, or where they could potentially be located if they
are not.

Figure 55 | Missing and underdeveloped narratives. Image by author.
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5 | Food network analysis

5. Food network analysis
Secondly, this chapter will focus on city region food system
development. This will determine what is needed in order to
apply the heathland food system to fit the criteria of a city
region food system, as well as which part of the city region food
system it can provide. Finally, the landscape of the city region
itself will be explored to determine to which scale the landscape
allows the system to be upscaled, and possible opportunities for
multifunctional landscape development will be examined based on
the problem tree provided in chapter 3.

5.1 Landscape quickscan
The landscape that this thesis will focus on is roughly dividable into
three; The Veluwe Massif and its flanks, the catchment area of the
major rivers (Rijn, IJssel and Waal) and the urban region ArnhemNijmegen (figure 57).

5.1.1

The substratum

Soil
As can be seen in figure 58, the three types of soil found most in
the region are: podzol soils, river clay soils and loess soils. Podzol
soils are the poorest soils and consist of cover sand on leached
organic matter. River clay soils are very fertile due to centuries
of supply of minerals from the Alps, deposited by the frequent
flooding of the rivers. The loess soils are the most suitable for

Figure 56 | Scale 3 - City region food system. Image by author.

This chapter will provide an overview of how all sectors of the
heathland food system are (under)represented in the city region.
It will provide an answer to research question 4: “In what way can
an upscaled heathland food system become part of the current food
network of the Veluwezoom?” This allows the focus to shift from the
heathland food system in general to its specific localisation on the
Veluwezoom city region. This will be done through a food network
analysis, in which the available food networks of the city region
are analysed, and a potential upscaling of all sectors of the food
system is spatialised within the city region. This involves locating
available structures within the food network, as well as finding the
missing links and determining where these could be placed. The
narratives explored in the previous chapter will be analysed on
whether they function on a larger scale. This food network analysis
is kicked off with a landscape quickscan, in which the substratum,
networks and occupation layers of the city region are explored.

Figure 57 | Landscape entities. Image by author, based on
Esri_NL_Externe_Bron (2019).
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arable land because loess combines the good properties of sand
and clay, while retaining nutrients and moisture well and being
easy to process (de Klyn & de Graaff, 2018; Schils, 2012).

Water
The water system between the Veluwe and the river IJssel,
shown in figure 59, is complex and very characteristic. Decisive
is the infiltration of precipitation on higher parts, such as on
the Veluwe Massif and the higher sandy soils (sand ridges and
embankments). In the lower basin areas between the rivers, that
water returns to the surface and seepage occurs. Rainwater that
has fallen on the Veluwe partly infiltrates, but partly also flows
through streams with natural of artificial springs to the lower basin
areas (Gemeente Epe Heerde en Voorst, 2009). In a few places
loamy soils or impenetrable layers that have formed on the sand
prevent the water from infiltrating and have created fens. The
groundwater is used for several purposes, drinking water being the
most prominent one. However, supplies are starting to dwindle.
This has three main causes. The first and biggest contributor is
evapotranspiration, mainly caused by the large coniferous forests
that were planted in the 20th century. The second cause is due
to climate change, groundwater supply is decreasing on higher

elevations. Finally, manual drainage has been increased, with for
example the IJssel Valley, Gelderse Valley, the Betuwe and the
Flevopolders all relying on the Veluwe’s fresh water supply. This
has large consequences for the stream valleys and surrounding
landscapes, as droughts occur more and more frequently (Menke
& Meijer, 2007). The many streams and creeks flow from all sides of
the Veluwe massif to the lower valleys of the rivers Ijssel and Lower
Rhine (Gemeente Epe Heerde en Voorst, 2009). The catchment
area of the
 major rivers, the Lower Rhine, Ijssel and Waal, can still
be clearly seen today in its separate parts of riverbed, floodplain,
dike, and bank (Provincie Gelderland, 2018b).

5.1.2

Networks

Infrastructure
The region’s urban centres are well connected through a
substantial infrastructural network, shown in figure 60. The city
of Arnhem, at the centre of the city region, is positioned at an
intersection of highway corridors north-south (A50) and east-west
(A12) and the Delta line with future high-speed rail connection
(Gemeente Arnhem, 2013). Around the city is a “diamond” of

Figure 58 | Soil map. Image by author, based on Prov_Gelderland (2019a).
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highways that consists of the A12, A50 and A15. With the extension
of the A15 to the A12 at Zevenaar, planned for 2020, the diamond
is closed. The region Arnhem-Nijmegen has a close-knit network
for bicycle traffic, with a hierarchy of a regional (fast cycle routes),
urban and supplementary main network (Gemeente Arnhem,
2013). The pedestrian network is the most intricate traffic network.
A central position is taken by the network of pedestrian routes and
squares in the core shopping areas of the urban centres and the
immediately surrounding areas (Gemeente Arnhem, 2013).

Green structures
The green structures that dominate the Veluwezoom are
coniferous forests and heathlands, as can be seen in figure 62.
Although much of it has disappeared over the last century, parts of
the heath and sand drift area remains, and large parts of this varied
landscape has since been designated as national parks de Hoge
Veluwe and de Veluwezoom (Provincie Gelderland, 2018b). There is
a lot of concern about the decline in biodiversity in nature reserves,
partly due to a far too high nitrogen content that precipitates,
but also because the reserves are cut through by - sometimes
substantial – infrastructure, which impedes wildlife and herd
migration (Provincie Gelderland, 2018b). Now that the heathland

and sand drift landscapes of the Veluwe are no longer used as a
productive landscape, its existing structures are preserved solely
for cultural and recreational purposes. The Veluwe is now a popular
nature area, attracting millions of tourists to the region on a
yearly basis (Visit Veluwe, 2019). The urban centres in the region
are embedded in the green-blue network of their surroundings.
This regional green-blue network doesn’t only represent great
spatial quality, but by utilising the relief the green structures of the
Veluwezoom penetrate deeply into the urban fabric (Gemeente
Arnhem, 2013).

5.1.3

Occupation

Current
The city region encompasses the encounter of three landscapes:
the gradients of the Veluwe Massif, the river zone and the polder
soils. The historic city centres in the region were created where
gradient, river zone and polder land meet. The gradient forms the
transition from high to low, from dry to wet. Here lies “Gelders
Arcadie”, a zone of the estates along the southern edge of the
Veluwe. This zone penetrates deeply into the current urban area

Figure 59 | Water map. Image by author, based on Esri_NL_Content (2019); Prov_Gelderland (2019b).

chapter 5 - food network analysis
41

of Arnhem, through green wedges, stream valleys and parks
(Provincie Gelderland, 2018b). However, in the rest of the region
many of the landscape’s natural connections and urban-rural
linkages have been severed, and most estate foundations are
struggling financially with the cultural heritage upkeep (Bleek
et al., 2011). Characteristic visual landscape elements in this city
region include: the historic estates with a cohesive structure of
geometric avenue systems, large-scale landscape parks, farmyard
with characteristic planting scheme, stately country homes,
hedgerows, fields and meadows (de Jong & Dubbeldam, 2011;
Gelders Genootschap & Buro Poelmans Reesink, 2016). On the
southern flank is where we find the large cities of Arnhem and
Ede-Wageningen (Provincie Gelderland, 2018b). To the south of
the cities the terrain transitions into the polder landscape with
historic polder ribbons and dikes (Gemeente Arnhem, 2013). The
Arnhem-Nijmegen conurbation can be considered and experienced
as a separate landscape entity. This strong engine of Gelderland
has a striking landscape enclave in the form of Park Lingezegen.
Lingezegen is an area in which there is room for recreation, sports,
water management, nature, food production and landscape
experience (Provincie Gelderland, 2018b). The agriculture in the

area mainly consists of highly intensive, productive and large-scale
agribusiness with a world market orientation and technological
management, mono-cultural production of maize being the most
common (Woestenburg, 2018). As a result of upscaling agricultural
practices, characteristic landscape elements are disappearing in
the rural area and the management of still existing elements is
under pressure, which has led to a decrease in biodiversity as well
as visual landscape quality (Provincie Gelderland, 2018b; van der
Schans & Klein Gebbink, 2014).

Figure 60 | Infrastructure map. Image by author, based on Prov_Gelderland (2019c, 2019d).

chapter 5 - food network analysis
42

5.1.4

Summary

A summary of the situation and developments in the region
that will be explored within this thesis is given in figure 61. The
following paragraphs will use a network analysis to explore
how a regional food network may be integrated in this regional
landscape, and how it may be used to influence and/or solve any or
all these issues.

Figure 61 | Problem tree with the southern Veluwezoom’s most prominent
landscape issues. Image by author.

Figure 62 | insert title here. Image by author, based on Esri Nederland (2019).
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5.2 Heathland food network
5.2.1

Current heathland food network

Foundation Heideboerderij is currently hard at work developing
their three pilot projects in collaboration with changing
coalitions of farmers, nature organisations, country estates, SME
entrepreneurs and social organisations: Getijdenboerderij Eiland
van Dordrecht, Heideboerderij Kempen and Heideboerderij
Veluwezoom. The pilot project on the Veluwezoom has been
in development since 2017, and includes farmers, a sheep fold,
estates, nature organisations, municipalities and residents in the
city region (Stichting Heideboerderij Nederland, 2020).
Together with nature organisation Natuurmonumenten, farmers
are working on the development of extensive grain fields with
native grain varieties such as Veluws rye (an indigenous variant
of Secale cereale), in which a seed bank of native field herbs is
developed simultaneously. Loaves are baked from the grain in
cooperation with local bakers and millers (project “Van Akker
Naar Bakker”). From 2017 to 2019, the Dutch Rural Development
Programme (RDP3) project Heideboerderij Gelderland was
carried out with the support of the Province of Gelderland and

the European Union (Stichting Heideboerderij Nederland, 2020).
Through the RDP3 programme, the European Union aims to
promote sustainable, competitive agriculture and improve the
socio-economic development of rural areas (Hylkema, 2018).
The Heideboerderij Veluwezoom pilot project’s current partner
network is currently mostly centred on the eastern side of the
Veluwezoom, to the north of the village of Rheden. Here, on
former estate Heuven, sheep fold de Rhedense Schaapskudde
has become partner of the project, and Natuurmonumenten
has allocated heathland around the sheep fold for them to
graze. Several farmers have already joined the cause, and
the municipality of Rheden has also become a partner. Both
Natuurmonumenten and the municipality lease land to farmers
under three-year contracts. The municipality has yet to be
persuaded, but Natuurmonumenten has already designated
multiple farmers who have since joined the project (de Klyn & van
Silfhout, 2018). Local bakery Tom van Otterloo has signed up and
currently produces local breads that are for sale in Arnhem and
nearby village de Steeg. Finally, Geldersch Landschap & Kasteelen,
a foundation that manages and cares for natural areas, castles, and
rural estates in the province of Gelderland, has become a partner.

Figure 63 | Current heathland food network. Image by author, based on: de Klyn & de Graaff (2018); de Klyn & van Silfhout (2018); Stichting Heideboerderij
Nederland (2020).
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Other than that, the Foundation has reached out to various
potential partners that have yet to sign up. Figure 63 shows all
current active partners and their lands in the city region.

5.2.2

Potential heathland food network

When upscaling the heathland food system, all sectors need to
be considered in the search for new potential partners within the
city region. The narratives of distribution and aggregation are
very susceptible to upscaling within this city region. Figure 64
shows a potential map with possibilities for upscaling the number
of partners within the heathland food system in this city region
within all sectors of the food system. Some of these stakeholders
and locations have already been approached as potential partners
by foundation Heideboerderij, such as restaurants de Peerdestal,
de Houtplaats and de Ruif en Deel, brewery Bronckhorst, butcher
shop Jansen and primary school Mauritiusschool Rheden (de
Klyn & van Silfhout, 2018; Stichting Heideboerderij Nederland,
2020). Potential stakeholders with similar profiles as the ones
approached by the foundation have been located throughout the
entire city region. All potential partners work within the regional
market. Many of the partners are part of Regional Food Lab

Arnhem-Nijmegen, and map data that was developed within a
parallel project within the Food Lab (Leseman, 2020) has been
used to supplement this food network analysis. Others have been
found by scouring online data sources (Echt Veluwe, 2020; Erkend
streekproduct, 2020; Gelders Kennisnetwerk Voedsel, 2018, 2020;
In de buurt, 2020; Voedsel Anders Nederland, 2020).
The map clearly shows which narratives found in the previous
chapter are easily upscaled by partnering up with existing partners
within the city region, and which require further development. The
narrative of the five folds already indicates that there is a potential
shortage of folds available in the region in case of upscaling.
There are also very few regional companies that deal with meat
processing and none that process the raw materials that the
heathland food system produces into textiles. The map also shows
a shortage of the preparation and consumption sector. The area
does show ample opportunity for upscaling the other sectors of
the food network, which shows that with the development of the
sectors that are found lacking, the narrative of the new commons
shows promise. Although the map does not show any marketing
locations, this is to be expected as this sector is rarely given a
physical location on the map. Similarly, distribution companies

Figure 64 | Potential regional food network. Image by author, based on Echt Veluwe (2020); Erkend streekproduct (2020); Gelders Kennisnetwerk Voedsel (2018,
2020); In de buurt (2020); Voedsel Anders Nederland (2020); (Leseman, 2020).
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Distreko, Eetvallei and Coöperatie Boerenhart are not visible on
the map but do offer storage and transport options in the area
(Gelders Kennisnetwerk Voedsel, 2018).

5.3 Heathland farming network
5.3.1

Current farming network

The next step is to upscale the farming system. This means
analysing the current agricultural system of the city region and
searching for locations in which to embed the different grazing
areas, arable fields and meadows required. The map in figure 65
show all areas in the region that have the same soil characteristics
as the spatial elements currently employed in the heathland food
network. Apart from the heathland structures, (almost) all these
areas are currently used for agriculture on the global market.
The current agricultural landscape in the city region is subject to
change. Issues such as animal welfare, production for the global
market or for the more regional market, sustainability, food
safety, health for residents and consumer behaviour are changing
agriculture and horticulture. When upscaling the heathland food

system within the current farming network, it is important to keep
these changes in mind.
A major trend is the scarcity of successors in the agricultural
sector. More than 58% of the labour force is over 50 years of age,
with 73% of these having no available successor (LEI Wageningen
et al., 2011, p. 42). Without any exception, every agricultural
sector has shown a decrease in producers over the last decade,
and it is highly probable that this trend will continue in the future
(LEI Wageningen et al., 2011). The decrease in producers does
not mean a decrease in production. However, it does release
agricultural property. Some will remain vacant, but some will offer
room for new economic functions. The possibility of the heathland
food system serving as such a new economic function for rural
vacancy will be explored in the coming chapters.
One of the consequences of this trend is the scale increase of
agriculture in the area. A decreasing number of farmers has
led to an increase in land area per farmer. Modernisation and
technological advancements in rural areas are shifting the job
market, putting even more concentration of labour on large
companies. To keep up with the global market farmers are forced

Figure 65 | Current regional agriculture network. Image by author, based on Prov_Gelderland (2019a); Schuiling (2018).
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to increase their practices, and as a result need bigger stables,
sheds and machines, as well as needing to switch from multi- to
monoculture crops (van der Schans & Klein Gebbink, 2014). In this
city region, farmers have traditionally been important managers of
the landscape. More and more characteristic landscape elements
are disappearing in the rural area and the management of still
existing elements is under pressure (Provincie Gelderland, 2018b).
This has led to a decrease in biodiversity and visual landscape
quality. It also raises concerns about food safety and public health.
Arnhem has many small-scale plans for regional food production,
as well as a lot of interest in the development of modern
agricultural techniques that would help benefit this transition; such
as vertical farming, precision agriculture or manure digestion (van
der Schans and Gebbink, 2014). As the heathland food system is
unlikely to be able to compete on the global market in the near
future, it is important to look for spaces where it can function
alongside the existing regular agricultural practices. Moreover, to
counterbalance the aforementioned trend, special attention must
be given to increasing biodiversity and enhancing visual landscape
quality. For the latter, the narratives found in the previous chapter,
such as those of provenance and cultural heritage, can help

reintroduce characteristic landscape elements and strengthen the
specific visual quality of local landscapes. An example of such a
characteristic landscape element are the wildlife ramparts found
on the estates in the region, shown in figure 66. Narratives such as
these should not be upscaled as they are site specific. They should
therefore be re-assessed and implemented locally when zooming
in to a particular location.

Figure 66 | Wildlife rampart in Rheden. Image by Bleek et al. (2011).

Figure 67 | Potential regional farming network. Image by author, based onC.stortelder_gelderland (2019); CLO (2016); Gies et al. (2014); Gies et al. (2015); W.
Nieuwenhuizen (personal communication, February 2nd , 2020); Nieuwenhuizen et al. (2017); Schuiling (2015); Topotijdreis (2020).
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5.3.2

Potential farming network

to fully realise the heathland food system within the region or is
import and export still required?

In order to get a grasp on the embedding of the upscaled
heathland food system within the city region, potential alternative
locations for grazing, arable fields (both forest fields and plaggen
podzol fields) and meadows have been explored in figure 65.
As can be discerned from the map, the city region offers ample
opportunity for upscaling the narratives of temporality and
endangered species, as the soils required are abundant. The
potential heathland areas on the map include areas of heathland
that are currently restricted from use due to them being
designated off-leash dog areas or currently housing non-registered
Highland cattle (which are not allowed to come into contact with
registered farm animals) (de Klyn & van Silfhout, 2018). Specific
and local administrative considerations such as these will not be
taken into account in the development of the potential map as
existing laws and regulations regarding land use restrictions may
possibly be amended in the future.
As mentioned before, the aim is to create a regional food system
alongside the already established global one. Therefore, rather
than suggesting that all current agricultural plots and meadows
indicated in figure 65 are available for use in the heathland food
system, alternative sites have been located. Figure 67 shows
potential locations for upscaling that may possibly operate
alongside the global food network. As most farmers in the city
region operate on the global market, new food hubs will be sought
within areas that are owned by parties that do not. As concluded
by the narrative analysis, estates are a historically relevant location
for the development of such hubs. Luckily, this narrative can be
upscaled to a large extent in this region, as there are many estates
available. Foundation Heideboerderij has already approached the
estates Middachten and Rhederoord to ask whether their tenant
farmers are willing to participate (de Klyn & van Silfhout, 2018).
They have also contacted project Gelders Arcadie, a combined
effort of the Province of Gelderland, the five municipalities and
estate owners, that are trying to revitalise the region’s estate zone
(Bierens de Haan et al., 2011; Bleek et al., 2011). Similarly, as the
municipality of Rheden has already agreed to become a partner,
arable fields and meadows on municipal grounds are of special
interest as lease contracts can be amended to compel the tenant
farmers to participate in the heathland food system. As such, for
the location of arable fields and meadowland decisions have been
based on the available suitable soil types that are owned by either
a municipality, land management organisations (LMO’s; the State
Forestry Service, Natuurmonumenten and Provincial Landscapes)
or an estate foundation. Further potential vacant locations
that are worth exploring are the agricultural buildings that will
become vacant in the coming decades. Finally, as there are only 5
remaining sheep folds in the area, new ones will need to be built.
For this purpose, the former locations of the historical sheep folds
are indicated on the map as potential locations.

5.4 City region food system development
This paragraph will explore what else is needed to apply the
heathland food system to fit the criteria of a city region food
system, and what part of a complete city region food system can
be developed through the upscaling of the system. Is it possible

When upscaling the heathland food system, a maximum upscaling
within the region is opted for. This means that within the
constrained ratios determined in chapter 3, a maximum should
be found for one of the food system’s components within the city
region. As it is possible to upscale every one of the components
with the exception of heathland, the maximum upscaling of the
food system will be determined by the amount of heathland
available in the region, which in this case is 9613 ha. Maintaining
this amount of heathland sufficiently with flocks of 250 sheep
would require 38 flocks to roam the Veluwezoom. Using the ratios
determined in chapter 3, figure 68 shows the maximum upscaling
of the heathland food system in this city region. The amount of
meadowland and arable land required for this system is available
in the region. However, most of the arable fields and meadows
that would traditionally have been used for the farming system
(meadows along the river, arable land on the transition zone
between city and heathland), are currently in use by farmers that
operate on the global market. The next chapter will elaborate on
various different ways in which the system is upscalable within the
city region. Some of these require the import of hay from outside
of the region, but most allow for a reasonably closed nutrient cycle
within the city region.
In order to verify what part of a full city region food system the
heathland food system can become, we must revisit the design
ingredients for a city region food system that were concluded in
chapter 2. Each design ingredient will be discussed in the following
paragraph.

DESIGN INGREDIENTS FOR SUSTAINABLE AND RESILIENT
CITY REGION FOOD SYSTEMS:
• Increase food-access; The heathland food system will not be
able to cater to the entire region in terms of food and wellbeing.
It will only provide food for a maximum of 6679 annually if applied
traditionally. This means the upscaled farming system is able to
feed just 0,8% of the inhabitants of city region annually (with
the city region have a rough estimate of 854170 inhabitants in
2019 (Ministerie van Sociale Zaken en Werkgelegenheid, 2019)).
Neither will it be cheap from the onset; it will probably cater to
a wealthier crowd to begin with as the most viable marketing
strategy mentioned in the narrative analysis will focus more on
luxury items and the tourism & recreation branch. However, as
time goes by and the system increases its revenue, prices may
decrease. Food-access will not be increased significantly through
the implementation of the upscaled heathland food system.
• Generate decent jobs and income; regional small-scale
producers, distributors, traders and businesses should be
supported through a regional economy with a vibrant and
sustainable food economy (Dubbeling et al., 2016; FAO, 2016).
The heathland food system aims to become part of a larger
regional network of small-scale producers, distributors, traders
and business, which is supported by a regional economy and food
network. In this sense the heathland food system delivers exactly
what Dubbeling et al., (2016) and the FAO (2016) envisioned for
this ingredient to building a city region food system. As has been
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determined, if the heathland food system is fully established in
its upscaled version, a few of its food sectors would need to be
developed further within the city region. This means a generation
of extra jobs across a few of the sectors that are currently lacking in
availability.
• Increase resilience; The heathland food system in itself already
provides a number of ecosystem services that increase resilience,
mainly to be found in the regulating services; protection of nature
and environment, closed nutrient cycles and a carbon-binding
ecosystem. Furthermore, it increases soil health, which in turn
allows for better water retention qualities, which in turn increases
resilience to floods. It also helps sustain local and native species,
which also helps to foster the region’s ecological resilience.
Finally, it increases social capital through the cultural services
participation, culture and nature education, recreation, care and
re-integration.

• Foster rural-urban linkages; The historical location of the
upscaled heathland food system was on the transition zone from
city to rural to natural. Ideally, the contemporary heathland food
system will be placed in a similar location, in order to provide
a gateway from the city to its rural and natural surroundings.
Nature will become part of the production cycle of the region once
more, and thus there will be no hard edges between urban, rural
and nature, but rather a seamless connection. In conclusion, the
heathland food system has the potential for fostering rural-urban
linkages, but this will depend on its placement. It is ensured to
foster rural-natural linkages no matter how it is placed.
• Promote ecosystems and natural resource management; This
guideline is very similar to the aims of Foundation Heideboerderij.
By promoting the heathland ecosystem, as well as promoting soil
health, reintroducing local species and fostering regional nutrient
cycles on a large scale, the heathland food system provides many
of the building blocks required for ensuring a sustainable and
resilient city region food system.

Upscaling:
Maximum

Minimum

Figure 68 | Maximum potential upscaling of the heathland food system in the city region. Image by author.
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• Support participatory and inclusive governance; through
the development of the new commons, within projects such as
the Regional Food Lab Arnhem Nijmegen and Burgerboerderij,
the heathland food system has the potential to become part of a
transparent and inclusive governance and business model that not
only supports but requires the participation of many of the region’s
stakeholders and inhabitants. At the end of the coming chapter
an example of one possible governance and business model will
be elaborated upon, but there are many more participatory and
inclusive models that the heathland food system could become an
integral part of.

5.5 Multifunctional landscape development
According to the food system assessment in chapter 3, the
heathland food system is capable of delivering multiple
ecosystem services. Also, as the narrative analysis and the
network analysis have shown, the food system provides ample
opportunity for connecting to existing storylines and landscape
structures. This paragraph will explore the opportunities in the
city region to embed the food system in such a way that other
facets of the landscape may benefit. These multifunctional
landscape development opportunities will be explored and finally
summarised in a map.
As mentioned earlier in this chapter, degradation of visual
landscape quality and a decrease of biodiversity is raising
concerns about food safety and public health in the city region.
The landscape of the Veluwezoom that we see today was shaped
considerably by the large-scale heathland food system that
was in effect up until the 19th century (Bijlsma et al., 2012).
This means a lot of the characteristic landscape elements that
are currently under pressure were once part of the landscape in
which the historical heathland food system functioned. Restoring
or maintaining them wherever the heathland food system is
implemented will help safeguard and enhance the landscape’s
cultural heritage and visual characteristics. In the landscape
quickscan at the beginning of this chapter other landscape issues
such as drought, fragmentation of natural areas and severed
urban-rural linkages were brought to light. By linking spatial
elements of the farming system, food system and narrative
analysis with the issues mentioned in the quickscan, figure 69
shows a set of guidelines in which the heathland food system can
aid to the landscape development of the city region. Figure 70
shows a map in which the locations for multifunctional landscape
development are indicated.

Figure 69 | Opportunities for multifunctional landscape development in the
city region. Image by author.
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5.6 Conclusion
There is a lot of potential for upscaling the heathland food
system as a food network within the city region. The answer to
the question “In what way can an upscaled heathland food system
become part of the current food network of the Veluwezoom?” has
been answered by a combined map exploration of the underlying
landscape and potential locations for the system’s different food
sectors. The food system’s maximum potential in this area will
not yield enough produce for the system to be considered as a
complete city region food system, but with the other benefits it
grants it may become an integral part of one. For the development
of a city region food system that provides enough food access for
all the region’s inhabitants, the heathland food system should be
combined with other regional food initiatives. One of the main
struggles in upscaling the heathland food system is locating
suitable locations for the arable land and meadows in the region
that will realistically become available in the foreseeable future. A
few possibilities for have been located in the rural landscape, such
as rural vacancy and locating it within estate boundaries. However,
as the municipality of Arnhem has also expressed interest in

developing regional food networks using new technologies such as
vertical farming and manure digestion, the next chapter will also
explore the placement of a centralised technological agriculture
hub, an ‘agropark’, within the urban fabric.

Figure 70 | Opportunities for multifunctional landscape development in the city region. Image by author, based on C.stortelder_gelderland (2019); Esri Nederland
(2019); Gelders Genootschap and Buro Poelmans Reesink (2016); Johan.christen_arcadis (2018); Vreugdenhil (2000).
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6 | Food place analysis
& development

6. Food place analysis & development
6.1 Food space analysis
Now that all conclusions to the research questions have been
determined, all that remains is the finalising of the overall design
aim; How may the heathland farming system be upscaled to
become an integral part of a city region food system on the
southern Veluwezoom. To further this aim requires a distilling of
the most important points of attention into a manageable set
of criteria as well as a spatial overview of the locations in which
spatial interventions may be carried out in the city region.
In part 2 of this thesis, throughout chapters 3 through 5,
knowledge on the heathland farming system, the heathland
food system (with its sectors, narratives and networks) and the
possibilities for integration within a city region food system have
been analysed and gathered as fragments of potential food system
interventions on the Veluwezoom. An overview of the conclusions
can be found on the next page in figure 72.
Figure 71 | Research part 3: Working through the scales. Image by author.

This chapter signals the start of the final part of this design thesis,
the design phase, in which the overall design aim posed in chapter
1 will be achieved, answering the question: How may the heathland
farming system be upscaled to become an integral part of a city
region food system on the southern Veluwezoom? The design will
be developed using the conclusions drawn in all previous chapters.
This chapter will consist of two parts: the food space analysis and
the food space development.

By combining all landscape analysis maps and food network maps
all possible locations for the development of a heathland food
system that allows for multifunctional landscape development of
the city region are summarised into a single potential map. The
map showing all combined potential development opportunities
for upscaling the heathland farming system within the city region
can be viewed in figure 73.

Within the food space analysis, the conclusions drawn in part
2 of this thesis will be combined into a first exploration of the
integration of the heathland food system into a city region food
system on the Veluwezoom. Potteiger argues that the food
systems perspective gained using this step, can generate new
conceptions of landscape spaces and systems (Potteiger, 2013, p.
271).
The design process will continue with the food space development,
in which the analysis will be translated into foodsheds and hubs
representing the intersecting findings on narratives, networks and
farming practices (Potteiger, 2013). Three spatial configurations
of the heathland food system are tested within the bounds of the
city region. These three were chosen from a set of 9 conceptual
models as the most divergent and plausible ones with the help of
experts and theory. These preferred alternatives will be assessed,
and a single one, either the preferred model or a hybrid of the
three, will be chosen to serve as the basis for a regional design. This
regional design will the elaborated upon by zooming into a key
location and creating a site design. This site design will be clarified
through detailed designs and sections on a smaller scale, and will
serve as an example for the other sites within the region. Products
and services will be suggested that may serve as a basis for a fully
functioning regional heathland food network. All models and
designs will be supplemented with artist’s impressions throughout.
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FARMING
SYSTEM

FOOD
SYSTEM

FOOD SYSTEM

CITY REGION
FOOD SYSTEM

CITY REGION
FOOD SYSTEM

LANDSCAPE

LANDSCAPE

Conclusions chapter 3:
Farming systems assessment
The farming system
assessment has dictated
that the following elements:
shepherds, arable farmers,
sheep, heathland, meadows,
arable land, stables and sheep
dogs must be implemented in
a set ratio to ensure a regional
nutrient cycle. The amount of
yield per food group has also
been determined.

Conclusions chapter 3:
Food system assessment
The heathland farming
system can become part of
a food network that spans
all food sectors and requires
the combined efforts of
stakeholders from within these
sectors. Besides delivering
edibles, the heathland food
system also delivers secondary
materials, jobs, ecosystem
services and social benefits.

• Soil improvement
• Seed propagation
• Regional food production
• Self-sufficiency
• Closed nutrient cycle

LANDSCAPE

Conclusions chapter 5:
Landscape quickscan
The landscape of the
Veluwezoom was analysed
using the 3-layer approach,
in which the substratum,
networks and occupation
layers of the city region were
explored. Landscape situations,
issues and developments were
located, and for all locations
multifunctional landscape
development opportunities
were indicated.

Key points:

Key points:

Key points:

Food system:
• Production of other materials
• Tourism
• Livelihood shepherds
• Ecosystem services
• Regional economy

• Alongside global food
network?
• Multifunctional landscape
development
• Space for missing sectors:
slaugher, textiles, food
preparation, consumption
• All sectors inside city region?
• City region food system
guidelines

Food Narratives:
• Resource & waste recovery
• Markets & consumption
• Cultural heritage
• Marketing & branding
• Transparent slaughter
• A new commons
• Endangered species
• Temporality
• Fold visibility
• Provenance

• Loss of biodiversity
• Drought
• Loss of characteristic
landscape elements
• Severed urban-rural links
• Restoration & maintenance
wcultural heritage

Figure 72 |Summary of conclusions from part 2 of this thesis. Image by author.
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LANDSCAPE

Conclusions chapter 5:
Food network analysis
The current food network that
Foundation Heideboerderij
is utilising provides ample
opportunity for upscaling.
Similar stakeholders and
farming locations were
located across the city region
based on the Foundation’s
previous choices, and
supplemented with a range of
new stakeholders that share
the Foundation’s aims and
wishes across all food sectors.
Subsequently, locations for
arable and meadowland were
explored, as well as alternative
ones that allow for placement
of the food system alongside
the global food network. While
the food system can indeed
become an integral part of
a city region food system,
it would lack the necessary
production yield to become a
full one.

Conclusions chapter 4:
Food narrative analysis
The existing narratives of the
heathland farming system in
the city region were located,
and missing narratives
across the food sectors were
indicated. For each of sectors
without a narrative, new
narratives were proposed. All
these narratives should be
implemented when upscaling
the heathland farming system
into the city region.
Key points:

FOOD
NETWORK

Figure 73 | Potential map. Image by author.

55

6.2.1

Model study

In the search for the best way in which the heathland food
system is to be upscaled in the city region, a maximum
diversity of possibilities needs to be explored. Nine models,
shown in figure 74, were conceived through a combination of
iterative sketching, designer’s intuition and expert consults.
All focus on optimum heathland management, maximum food
production within the ratios the farming system allows and
multifunctional landscape development opportunities. As the
aim is the development of a regional food system alongside

Model 1: Agropark

Using the key points derived from the food space analysis,
all models are assessed in search for preferred alternatives.
Three were chosen based partly on the assessment criteria,
but also partly on discussions with experts and on the need to
test three divergent and realistic approaches to the heathland
food system: one focussed on high efficiency, one with a focus
on cultural history, and one with a wide-spread rural approach.
The outcome of the model assessment can be viewed in table
2. Model 1, 5 and 9 will now be developed and tested within the
city region as preferred alternatives 1, 2 and 3.

Model 2: Urban farming

Model 3: Living museum

Model 1
Agropark

Model 2
Urban
farming

Model 3
Living
museum

Model 4
Model 5
Eco stream Heathland
valleys
estates

Model 6
River
gardens

Model 7
Drought
remedy

Model 8
Climate
proof

Model 9
Rural
vacancy

Loss of biodiversity

Landscape

As an example, model 4 shows a way that stream valleys
could be used to place the system around. Alongside of these
stream valleys plaggen soils are located that can be used within
the farming system. Meadows and heathland are located on
either end of the stream valleys, which allows for the creation
of urban natural linkages, which both sheep and tourists can
use. Multifunctional landscape development opportunities in
this model are to redevelop the stream valleys as an ecological
buffer that will allow them to combat local drought issues.

Assessment criteria

Drought
Loss of characteristic
landscape elements
Severed urban-rural links
Restoration & maintenance
cultural heritage
Soil improvement

Farming system

Now that conclusions have been drawn on the workings of
the farming system, food system, city region food system
and landscape of the city region, the next step is divergent
in nature and aims to identify what food spaces for the
heathland food system could look like. This next step in the
research requires a further perspective shift from the analysis
of heathland food system to its integration within the regional
context of the Veluwezoom. Design in the form of a model
study will be applied to explore various configurations of the
heathland food system, to test the space and scale of these
configurations and to a limited extend test the applicability of
the models.

the global food network rather than instead of it, alternative
placement was searched for. Figure x gives an overview of all
conceptual models. These models all have been based on a
certain type of food network as well as on a spatial location
within the map.

Seed propagation
Closed nutrient cycle
Regional food production
Self-sufficiency
Production of other
materials

Food system

Food space development

Tourism
Livelihood shepherds
Ecosystem services
Regional economy
Provenance
Fold visibility

Fold spread out over the heathland collect
their manure in a single centralised Agropark
in which all other sectors are collected

Model 4: Eco stream valleys

Folds spread out of the heathland collect
their manure and all other sectors are located
in urban farming hubs in urban areas

Folds and other sectors are located on the
urban-rural fringe in living musea which are
catered to tourism and recreation

Model 5: Heathland estates

Model 6: River gardens

Temporality

Food narratives

6.2

Endangered species
A new commons
Transparent slaughter
Marketing & branding
Cultural heritage
Markets & consumption

Folds and production are located around
stream valleys that provide rural-urban
linkages and boost local ecosystems

Folds are spread out on the heathland and
production takes place on floating gardens
on the rivers Rijn and IJssel

Model 8: Climate proof

Model 9: Rural vacancy

Resource & waste recovery

Food network

Model 7: Drought remedy

Folds and all other sectors are collected
within the estates on the urban-rural fringe
that form a farming cooperation

Folds are spread out on the heathland, fens
and stream valleys are developed and/or
augmented to house paludiculture practices

Folds are placed on the heathland and the
surrounding rural-natural fringe is developed
to provide maximum ecosystem services

Vacant rural farmyards are redeveloped
as food hubs to house all sectors of the
heathland using modular structures

Alongside global food
network?
City region food system
guidelines
All sectors inside city region
Space for missing sectors:
slaugher, textiles, food
preparation, consumption
Multifunctional landscape
development

Table 2 | Model assessment. Image by author.

Figure 74 | Conceptual heathland models. Image by author.
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Three divergent alternatives varying in centralisation (figure
75) will be tested in the city region. Each of these preferred
alternatives will apply the basics of traditional heathland farming
and the historical commons, whilst implementing a present-day
agricultural technique that complements the model’s spatial
restrictions. The aim here is to provide three contemporary
methods in which the heathland farming system may be upscaled
in the present-day dynamics of the landscape on the Veluwezoom.
After developing these alternatives within the city region, they
will again be evaluated using the set of assessment criteria
based on the conclusions drawn in the food space analysis. The
alternative that scores the highest will be chosen as the final
model, or a hybrid model will be developed. The final model will be
re-evaluated, amended and finally implemented in a thoroughly
worked out landscape design on a regional, local and detailed
scale.

3) Rural vacancy: All sectors of the food system are arranged
decentralised across the rural fabric of the city region food
system, by using upcoming rural vacancy as a home for the
heathland farming system in an acupunctural manner to create
a large-scale network of tiny production, distribution, resource
& waste recovery, and processing hubs. Some of the preparation
& consumption will also take place at these tiny food hubs,
while most produce will be distributed to markets, retailing and
consumption opportunities in the city region. All sheep-related
practices are distributed evenly along the edges of the available
heathland.

The three preferred alternatives that will be introduced in the
coming pages are:
1) Agropark: all processing, waste & recovery and all non-ruminant
production are arranged centralised on the transition zone
between city and agriculture, close to the main infrastructural
network, in the shape of an agropark in which all spatial entities of
the heathland farming system are bundled close to the city, apart
from the sheep and their folds. All aggregation will be carried out
to and all distribution from this central hub towards shops, markets
and places of consumption within the city region. All sheep-related
practices are distributed evenly across the available heathland,
as close to infrastructure as possible for maximum efficiency in
transport.
2) Heathland estates: All production, aggregation, processing,
marketing, resource & waste recovery and some of the preparation
& consumption, markets and retailing are arranged decentralised,
but clumped together, across various existing estates on the
Veluwezoom as part of the reinvigoration of estate zone “Gelders
Arcadië”; a plan to reinstate the Gelderse estates as functional
entities that serve as gateways from urban to natural areas in the
city region (Bierens de Haan et al., 2011; Bleek et al., 2011). All
sheep-related practices are distributed evenly across the available
heathland, with one fold on each estate if the spatial boundaries
allow this.

Figure 75 | Three scales of centralisation. Image by author.
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Preferred alternative 1 – Agropark

Figure 76 | Scale 1: centralised. Image by author.

The introduction of an upscaled heathland farming system using
land-based crops for food production has the consequence of
needing a large quantity of hectares in terms of arable land and
meadowland to function. As previously mentioned, if all the
heathland within the boundaries of the city region food system are
to be used within the system, the flocks of sheep would produce
enough manure to use on 1202 ha of productive arable land and
would need 1202 ha of meadowland to support them come winter.
As there are not enough vacant lots of that size available within the
city region food system, it stands to reason to explore a different
use for the manure. By spatially clustering the system’s industrial
activities in a single food hub, an agropark, the surrounding
rural landscape will not be hindered by the introduction of
large industrial buildings (Broeze et al., 2003). Figure 77 shows
the integration of alternative 1 in the city region, and figure 78
provides an artist’s impression of the agropark. The agropark will
be placed on the transition zone between city and agriculture,
close to the main infrastructural network, in a business park within
city limits. By developing agroparks in urbanised or metropolitan
areas, other forms of more extensive or recreational land use and
landscape conservation remain possible in rural areas (Smeets,
2011). Mager and de Wilt define an agropark as “a regional

Figure 77 | Preferred alternative 1: agropark. Image by author.
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Figure 78 | Preferred alternative 1: agropark. Image by author.
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cluster of agro businesses in which plant and animal production
and processing chains are integrated and combined with
other functions of society, including food and non-food
industry, energy, water & waste management, education &
training, recreation & leisure, trade, logistics & transport and
spatial planning” (Mager & Wilt, 2007, p. 2). By combining all
these agrobusiness functions the cycles of water, minerals
and gases can be closed, and waste and by-products can be
utilised on site. This also allows for the integration of nonagricultural functions such as energy production and waste
and water management (Smeets, 2011). Agroparks have
further advantages in logistics efficiency and economical profit
through the reduction of inputs and transport (Broeze et al.,
2003; Smeets, 2011).

Map elaboration
In this model instead of using the manure gained by the
heathland farming system for the production of arable
produce, it will be used as fuel for a manure digestion plant, to
serve as a source of energy for the adjacent urban areas. The
other agrobusiness functions that will be combined are:

Parts agropark
•
•
•
•

meat processing facility
manure digestion plant
parking facility
central processing unit

•
distribution terminal
•
heathland farm education centre
•
trade centre
•
(cold) storage unit
•
wool processing facility
•
tannery facility
•
textile production facility
•
mushroom growing
•
fertiliser development
•
recreational area with heathland farming as the theme
•
marketplace for the sale of agropark products
•
meeting area
•
detailed water management
•
glass horticulture
•
water purification and storage
•
surface and underground infrastructure
•
combi with distribution & consolidation centre
(Smeets, 2011)
Figure 80 provides a process diagram of the flows between the
elements within the proposed agropark.
Business park IJsseloord 2 in Arnhem has been chosen as the
location for the development of the agropark in this preferred
alternative, for its central location within the city region food
system, its visibility from highway A12 as you enter the city
of Arnhem from the south and the current availability of
vacant lots on a spot with prime accessibility. IJsseloord 2 has

Upscaling:
Maximum

a designated building height maximum of 30 m, which can fit at
least 10 building floors. The last available plot that is next to the
highway has a size of 12753 m2 (IJsseloord 2, 2020). With 10 floors
a building with an average floor area of 127530 m2, or 12,8 ha can
be built to serve as an icon for Foundation Heideboerderij. The
business park has an ethos that promotes sustainability and is “also
considering introducing appropriate activities that would making the
business park more part of the city” (Voorrips et al., 2014, p. 1). The
nearby country store Landwinkel IJsseloord has been indicated as
a potential partner in the network analysis. The business park lies
adjacent to a covered land fill with on top of it Arnhem’s mascot;
the Rijnhert. This hill and the adjacent grassland are grazed by local
sheep and are the first thing you see as you enter the city limits via
motorway the A12.

Preferred alternative 2 - Heathland estates

Business model elaboration
This preferred alternative will ensure the entirety of the heathlands
in the city region are maintained. This requires the maximum
amount of sheep folds, an additional 33, to be placed on historical
locations where a sheep fold used to be located, nearest to
infrastructure connections so as to streamline distribution and
aggregation. Instead of occupying large swathes of land, a single
vertical food hub will encompass all other parts of the heathland
food system. Seeing that no arable land will be used, sheep meat
will be the sole food production in this alternative. As there will be
no place for meadowland, winter fodder will need to be imported.
Production of biogas in batch digesters at 30’C from sheep
droppings produces 93 l gas/kg dry matter, which in this alternative
amounts to a whopping 530.100.000 litres of biogas annually
(Biogas-e, 2020; Kanwar & Kalia, 1993). For an average Dutch
family, the yearly gas requirement for 2018 was approximately
1269000 litres, which means this alternative would be able to
provide energy for 418 families in the city region year round
(Milieu Centraal, 2020; Vimal, 1988). Figure 79 gives an overview of
this preferred alternative’s food system.

Minimum

Figure 80 | Heathland agropark process diagram. Image by author.

Figure 79 | Preferred alternative 1 food system. Image by author.

Figure 81 | Scale 2: midi-centralised. Image by author.

This preferred alternative is aimed at re-establishing urban-rural
linkages and maintaining and restoring existing cultural heritage
and characteristic landscape elements. In line with the objectives
of project Gelders Arcadië, the estate zone will be given a new
economic function (Gelders Genootschap & Buro Poelmans
Reesink, 2016). As mentioned in chapter 4, the food narrative
analysis, many of the folds in the historical heathland farming
system of the 1800s were located within the boundaries of estates
on the Veluwezoom. Each estate would have owned at least one
or multiple deep litter stables and corresponding flocks of sheep.
Nowadays, none of the remaining flocks on the Veluwezoom are
associated with an estate. However, as a sufficient maintenance of
the heathland in the region requires extra sheep folds to be placed,
food narratives dictate that estates would be the perfect place to
reinstate them. This would provide the estates of Gelders Arcadië
with additional income and an influx of tourism that can become
part of the economic function the project’s objectives are striving
towards. It would also allow project Heideboerderij to become
part of a larger functioning plan in which multiple small-scale and
bottom-up projects can work together to strengthen the regional
economy on estate grounds. This in turn will help the heathland
food network to seamlessly become part of a true city region food
system. Figure 82 shows the integration of alternative 2 in the city
region, and figure 84 provides an artist’s impression a heathland
estate.
Each estate was chosen using a set of four indicators. Firstly, they
all have a location that allows for a direct urban natural linkage.
The estates that have been selected are all NSW-registered
estates, which means that they are required to allow public access
to their grounds. This requirement is necessary as a lot of the
heathland farming system’s narratives are centred around the
tourism and recreation sector. Secondly, all selected estates are
looking for a new economic function. The estates were further
selected upon their having a current or historical placement of
a sheep fold, as well as on their location in between an urban
centre and a heathland area. This placement will allow the estates
to function as direct gateways from urban, through rural, to
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nature. Finally, only the ones that had possibilities for both arable
production and meadowland were selected. All this land will be
used for the system and each estate or estate cluster will house a
single flock of 250 sheep.

Map elaboration
Keeping with the heathland farming system ratios determined in
chapter 3, it turns out not all of the 1202 ha farmland needed for
maintaining the entire 9613 ha of heathland can be located on the
available Veluwezoom estates. Only 576,9 of farmland is available
within the estates, which is why instead of the recommended 38,
only 18 sheep folds have been placed in this alternative to avoid a
substantial manure surplus within the city region. With 951,4 ha of
meadowland there is a significant excess of meadowland available
within these estates. This allows the remaining 374,5 ha to be
used for other purposes; to set up for lease or use for producing
and exporting hay. In time, some of this meadowland can be
repurposed as arable land, which would allow for the placement
of more sheep folds in the area. The projected 18 sheep folds are
placed so that the entire heathland is grazable within two-day
trips from each fold. Each was placed on a historical location of a

former sheep fold, one fold per estate or group of adjacent estates.
New manors are placed in the location of historical manors in any
estates that currently lack one. The new and/or existing manors will
be refitted as a heathland food centre for the purpose of storage,
processing and selling of heathland produce on each estate. A list
of the other components of this alternative can be viewed below.
This preferred alternative’s food system can be viewed in figure 83.

Parts heathland estate:
•
•
•
•
•
•
•
•
•
•
•
•

old estate buildings
new heathland food centre
new sheep fold
lawn
community gardens
avenues
gardens
forest
heathland shop
educational opportunities
restaurant
arable land (nature inclusive agriculture)

•
•
•

meadowland (herb-rich)
horse stables & riding school
(cold) storage facilities

Business model elaboration

The basic principle is that the management of nature and
landscape is carried out simultaneously by tenant farmers
who switch to an extensive farm set-up for this purpose. The
business model focuses not only on agricultural production but
also on the creation of increased natural values. No manure
and feed are supplied from outside the company, and the
farmers across all estates are joined in a farming cooperation.
Inhabitants of the city region are able to buy a subscription
in exchange for weekly crates of produce that are collected
from a nearby estate. The estates allow for the placement of
heathland partner businesses within estate grounds, for the
development of a new commons on the Veluwezoom.

Upscaling:
Maximum

Minimum

Figure 82 | Preferred alternative 2: heathland estates. Image by author.
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Figure 83 | Preferred alternative 2 food system. Image by author.

Figure 84 | Preferred model 2: heathland estates. Image by author.
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Preferred alternative 3 - Rural vacancy

Finally, preferred alternative 3 is based on the occupation of
farmyards that will become vacant in the next decennia. The
distribution, production, aggregation and processing is arranged
decentralised across the rural fabric of the city region, by using
upcoming rural vacancy as a home for the heathland farming
system in an acupunctural manner to create a large-scale network
of tiny production, distribution and processing hubs. The existing
vacant buildings will be retrofitted using modular structures to be
used for the purpose of the different components of the heathland
food system. Instead of building new sheep folds on the location
of historical ones, this alternative will turn an existing barn into a
new deep litter stable. Similarly, a different vacant building will be
fitted with a modular vertical garden system, to ensure placement
possibilities in any type of building. First a division of farmyard
types will be made, and then different functions will be appointed
to each farmyard. Five different farmyard types will be developed
in a modular fashion. If possible, all farmyards will be fitted with
small-scale vegetable gardens. Figure 86 shows the integration of
alternative 3 in the city region.

Figure 85 | Scale 3: decentralised. Image by author.

Parts rural vacancy alternative (shown in figures 88
through 92):
•
•
•
•
•

sheep farmyard (waste & recovery, production)
restaurant/cafe farmyard (markets & retailing, preparation
& consumption)
storage farmyard (distribution & aggregation)
shop/distribution farmyard (marketing, markets &
retailing, distribution)
production farmyard (inside buildings: aeroponics, outside
buildings: small scale agriculture/aquaponics) (production)

Map elaboration
The decentralised distribution of this heathland farming
system was done with the aim of embedding it within the
fabric of local neighbourhoods and their communities. Each
urban centre has at least one restaurant/café farmyard placed
within its boundaries, so as to also draw in both locals and
tourists who would like to sample the produce. Each town
or neighbourhood in the city region will have a local shop/
distribution farmyard nearby, where they can buy heathland
produce. A short distance away, a few production farmyards
are found just outside of the city limits. The sheep farmyards
were distributed across the Veluwezoom to allow all the
heathland in the region to be reached within a two-day trip by
a shepherd and their flock. Each production farmyard is placed
within a 5km radius of a storage farmyard. The vertical gardens
placed within are maintained in participation projects by the
local inhabitants, which are overseen by a local farmer who
ensures the production of high-quality produce. Each farmyard
will be fitted with a distinctive colour scheme on the outside of
the buildings, so that as you travel through the city region the
heathland farming system is detectable everywhere you go.

Figure 88 | Sheep farmyard. Image by author.

Figure 89 | Restaurant/cafe farmyard. Image by author.

Vertical farming elaboration
Defining Vertical Farming, it is a system of commercial
farming whereby plants, animals, fungi and other life forms
are cultivated for food, fuel, fibre or other products or services
by artificially stacking them vertically (Banerjee & Adenaeuer,
2014). A modular system that works by interlocking and
stacking set units, as shown in figure 87, is used to ensure
vertical farms can easily built up and are flexible enough to
adapt to any farmyard type. Different units are developed for
inside and outside the vacant buildings. LED (Light Emitting
Diode) technology is chosen for the artificial lighting as it emits
a low level of thermal radiation, has no hot electrodes, and
has no high-voltage ballasts. LED also has a long operating
life, which makes it a practical alternative for long-term usage
involving plant production. Most importantly, it is possible to

Figure 86 | Preferred alternative 3: rural vacancy. Image by author.
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Figure 87 | Modular system vertical farm framework. Image by author.

Figure 90 | Storage farmyard. Image by author.

Figure 91 | Shop/distribution farmyard. Image by author.

Figure 92 | Production farmyard. Image by author.
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modify the irradiation output to the illumination requirements of
specific plant types (Banerjee and Adenaeuer, 2014).
The inside plants grow in aeroponic systems, on a sheep wool
growing medium (Böhme et al., 2008). According to a study
by Böhme et al (2008) using sheep wool results in the greatest
yield out of the substrates they tested. A plant growth area
is segregated into eight zones which can be harvested at different
times. These eight zones are sown with a time lag (7 days interval)
to facilitate a uniform harvesting pattern, in order to avoid
peaks and troughs of labour requirement. This also ensures a
steady supply of the products to the centres of demand, bringing
down the necessity for storing and refrigeration (Banerjee and
Adenaeuer, 2014).

According to Gies et al. (2014) and my personal communications
with Mr. Gies (Gies, 2019, personal communication, 11 November),
there will be a total 1.426.193 m2 of vacant buildings with industrial
(non-habitation) purposes by 2030 within the municipalities of
Doesburg, Duiven, Ede, Lingewaard, Nijmegen, Overbetuwe,
Renkum, Rheden, Wageningen, Westervoort, Wijchen, Zutphen
(which are all municipalities with future rural vacancy whose area’s
fall within the city region food system boundaries for more than
50%). Assuming they will all fit a minimum of 4 layers of vertical
farming, this will amount to a total of 5.704.772 m2. This leads to
the required placement of an additional 13 sheep folds within the

Business model elaboration
Due to the closed environment and controlled lightning, the land
productivity of vertical farming is (at least) twice as high as in
traditional agriculture (see figure x) (Banerjee and Adenaeuer,
2014; Resh, 1995). However, vertical farming is mainly used for
the production of vegetables and fruits and as such cereal and
potatoes will not be grown in the farmyards’ vacant buildings. Also,
winter fodder will have to be imported as this preferred alternative
does not allow for the placement of meadowland.

Upscaling:
Maximum

Minimum

Figure 93 | Preferred alternative 3 food system.. Image by author.
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city region, as well as the rest of the heathland food system ratios
that can be viewed in figure 93.

6.2.2

Preferred alternative evaluation

The three alternatives that have just been introduced will now
be assessed using a set of criteria that are based on the key
points determined in the food space analysis. The alternative
with the highest score will be deemed as the most suitable for
implementation in the city region. This will result in either a choice
for a final model or a combination of the alternatives, which will
then be detailed and elaborated upon in a design.

the placement of soil-based arable production within estate
boundaries means that characteristic landscape elements can
be maintained and restored. The estate zone will be given a
new economic function, and the heathland farming system will
become integral part of their business plan, which will include
but not be limited to tourism, production of other materials,
seed propagation, and new amenities for the missing sectors of
slaughter, textiles, food preparation and consumption.
The downsides of this alternative are mostly financial and logistical
in nature. A single estate is very costly to maintain, let alone
restoring and refurnishing it with the heathland food system. This

Preferred alternative 1 – Agropark
There are currently no plans for the development of an agropark in
the Arnhem-Nijmegen urban region. It could turn out to be highly
profitable option that would not require huge swathes of arable
land to be repurposed for regional food production. This would
provide a great opportunity for developing regional food systems
along the global one. It would serve as a beacon for the regional
food production scheme of urban region Arnhem-Nijmegen and
would mean a large influx of the regional job market as well as
the regional economy of Arnhem. All the food sectors that are
currently missing in the city region would be clustered together,
with additional materials being produced alongside food, which
would limit transport costs and time. A great benefit of this
preferred alternative is that it would also yield energy production
and heat, and would contribute to agricultural innovation in
the field of agroparks and local cycle closure. Additionally, the
maximum amount of sheep folds will be able to be placed on the
heathland in the city region, which means optimum maintenance
performance and great fold visibility. However, because the
agropark itself is contained within a business park, rather than
being embedded in the rural and natural landscape of the city
region, it does not score so high on the assessment criteria, as
can be seen below in figure x. For instance, on a regional scale the
alternative does not help increase regional biodiversity, create
urban-rural linkages, negate drought issues or the decrease the
loss of cultural heritage or characteristic landscape elements. As
there will be no land-based agriculture, there are no opportunities
for soil improvement or seed propagation. This also means that
while there will be a lot of folds in the region, there will be no
visible link between them and the agropark. Winter fodder will
have to be imported, so the system would not be self-sufficient.
Although the produce will be available to all, the agropark will not
be accessible to the entire community and as such it does not score
high on serving as a new commons wouldn’t be self-sufficient.
Although the produce will be available to all, the agropark won’t
be accessible to the entire community and as such it doesn’t
score high on serving as a new commons either. Moreover, the
plan would be a huge financial investment, and a lot of research
regarding the specifics of using sheep manure in a co-digestion
plant would need to be done beforehand. An overview of the
assessment for preferred alternative 1 is shown in figure 94.

Figure 94 | Preferred alternative 1 assessment. Image by author.

Preferred alternative 2 – Heathland estates
A good criterium for choosing the heathland estate alternative
is the visibility of the herds moving through the landscape in
between the different spatial components of the heathland
farming system. This fosters urban-rural linkages and even
connects nature areas to this nexus. Cultural heritage restoration
and maintenance is also a key factor in this alternative, and
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Figure 95 | Preferred alternative 2 assessment. Image by author.

alternative encompasses a large portion of the estates within
the city region boundaries. The heathland food system aims to
financially stabilise the sheep folds’ and shepherds’ livelihoods,
but it is unrealistic to think that it will supply enough cash flow
to be able to accomplish such a feat. This is why this alternative
can only work as a tiny part of a far larger plan to reinvigorate the
Gelders Arcadië estate zone. Linking opportunities will need to
be found outside of the proposed food system that together can
ensure a stable income for these large food hubs. This may also
lead to in time being able to provide a fully realised city region food
system, which is something this alternative is incapable of doing
in its current state. An overview of the assessment for preferred
alternative 2 is shown in figure 95.

Preferred alternative 3 – Rural vacancy
This alternative is mostly interesting because it seems to solve
two issues at once: that of the upscaling of the heathland farming
system and that of rural vacancy. Because of future rural vacancy
there will be a lot of leftover space, which is something that the
upscaled heathland farming system is in dire need of if it is to
function alongside the global food system. Because the system
will be so widespread, rural linkages will be fostered and regional
food will be produced visibly throughout the entire city region. This
widespread visibility will be excellent for marketing purposes. The
farmyards that will be occupied will be restored and maintained
using characteristic landscape elements, and the network will truly
become a new commons. Everyone is able to participate, which
will greatly strengthen the region’s social cohesion and economy.
The alternative scores very highly on the city region food system
guidelines, and could provide a large stepping stone to the full
realisation of such a system.

narrative would be harder to fabricate and emote to the public. A
larger issue is that there is such limited space within the available
farmyards, there can be no question of soil improvement, seed
propagation, production of other materials, tourism, slaughter
or room for any of the missing sectors in the food system. This
issue of space is enlarged by the knowledge that not all of these
farmyards will become vacant at the same time, which means
financial stability will be a struggle. Finally, at the moment
aeroponic systems are a relatively new practice, and as such they
can be very expensive to implement. Another potential issue in
the alternative is that the crops that can be grown in aeroponics
systems are crops that are nonindigenous to the region.
Indigenous crops are easier to sell as their place in the area’s
cultural heritage are already established. A lot of research on the
vertical farming aspect and its financial viability in the region would
be required before such a large-scale project could be attempted.
An overview of the assessment for preferred alternative 3 is shown
in figure 96.

One of the reasons this alternative isn’t as feasible is that although
the heathland farming system would be represented throughout
the city region, a lot of the new farmyards would be so far removed
from the heathlands and the herds of sheep themselves that a

Figure 96 | Preferred alternative 3 assessment. Image by author.
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6.2.3

Final model

‘Preferred alternative 2: heathland estates’ turned out to be the
clear favourite when evaluating the models with the assessment
criteria gathered in chapters 3 through 5, and will therefore
become the basis for the design process. However, considering
alternative 2 had certain financial drawbacks that may be limited
if and when the heathland food system were to become part
of a larger estate-based scheme, the decision was made to
expand model 2 with certain elements of alternative 3, to provide
possibilities for the required business model expansion. This
also allows for the correction of some of the factors within the
alternative that did not score as high in the assessment procedure.

cafe and the shop/distribution from preferred alternative 3). The
inclusion of rural vacancy in this manner will allow the hybrid
model to score higher in terms of financial self-sufficiency and
adhering to city region food system guidelines. Having a dedicated
farmyard near each town also improves the score on the markets
& consumption criterium, while strengthening the urban-rural
linkages by having a permanent rural food hub. The final hybrid
model constructed by adding elements from preferred alternative
3 to the core concept of preferred alternative 2 can be viewed in
figure 97.

The expansion includes rural vacancy adjacent to or on estate
properties that will serve as storage units. The estate’s forested
areas will (partly) be converted into mixed production forest, which
will act as a drought-countering measure and will generate income.
The vacant farmyards will serve as storage depots for drying
lumber as well as heathland food system produce. The lumber can
be used to create new housing opportunities on estate grounds.
Each urban centre in the city region will use one vacant farmyard as
a consumption/market farmyard (a combination of the restaurant/

Figure 97 | Final model. Image by author.
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Figure 98 | Regional design. Image by author.
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6.2.4

Regional design

Now, the preferred model is further explored by sketching
and using GIS spatial analysis tools, based on the findings in
previous chapters. More specific land uses and food hubs that
act as nodes in a regional food network that is connected by
different routes have been developed. Based on the findings
from chapter 5, opportunities for multifunctional landscape
development were found in the areas that were indicated for
use in the food system within the mixed model. This regional
design can be viewed in figure 98.

Nodes and routes
Each heathland estate will serve as a central food hub that
houses variety of food hubs within its boundaries, and that
links a certain urban centre with the natural areas on the
Veluwezoom. An example of how these estates will be
developed will be elaborated on in 6.2.5 and 6.2.6. The storage
and consumption/market farmyards will be redeveloped in
the same recognisable house style as can be found within
the heathland estates. Additional food hubs will be placed on
multiple locations between the urban centres and the estates
themselves on public transportation nodes, to allow for easy
access to produce for citizens traveling in between the urban
centres. Additional food hubs have been added outside of
estate boundaries. This will ensure the heathland food system
is visible throughout the region and will draw urban citizens
to the hubs in their rural and natural backyard. The food hubs
themselves will be elaborated upon at the end of this chapter
in 6.2.5, 6.2.6 and 6.2.7.
To develop this food network in a financially stable way,
inspiration from competition Brood en Spelen (‘Bread
and circuses’) will be used to look for linking opportunities
in similar extensive agriculture initiatives (College van
Rijksadviseurs, 2020a, 2020b). These elements and the way
the food network will function as a stable business model
will be further elaborated on in section 6.2.7. Any potential
stakeholders found in 5.2.3 are not indicated on this map but
should be contacted to see if they can become part of this
regional food network. If business arrangements cannot be
made or stakeholders are found lacking in certain sectors,
new amenities to house these sectors will be developed within
estate boundaries.
Existing routes connecting the nodes will be fitted with
recognisable signage and newly built routes will be fitted
with a distinct colour and pattern to ensure continuity and a
comprehensible route network. A new cycling route connects
all heathland estates from east to west so day trips can be
made, and bicycle distribution companies can quickly trade out
goods between the estates whilst avoiding busy car roads. The
route is based on the location of historical trade routes that
used to run through the area, ‘Hessenwegen’ (Dijkhuizen &
Schimmel, 1976). The narrative of provenance is strengthened
by redeveloping the traditional Hessenwegen as a cycling
network that links the individual estates. New north to south
hiking & cycling routes are planned to connect the urban
centres to the estates where this was not possible before.
They are long straight avenues that are based on the historical
Koningswegen that were built by King Stadholder William III
of Orange (1650-1702) from 1679 to 1684, to add even more

provenance narratives. These royal roads used to form the
connection between the various hunting estates owned by the
King Stadholder (Dijkhuizen & Schimmel, 1976). Tiny hiking
routes connect to these Hessenwegen and Koningswegen to
ensure all food hubs (farmyards, sheep folds and estates) are
connected to the network, and allow for hikes of a comfortable
distance along the different landscapes within the heathland
food network.

Plaggen podzol fields
Year

Food production
The amount of food production within the regional design will
be the same as indicated in figure 85 on page 62. Tables 3, 4, 5
and 6 show the crop rotations used within the different types
of arable fields that will be used within the estates as explained
in section 3.1.3 ‘Proposed heathland farming system’; the
temporary fields on the heathland, forest fields and plaggen
soil fields. Their placement within the estate zone will be
elaborated on in section 6.2.5.

Crop

1

Common oats

Common vetch

2

Potato

Rye

3

Grass-clover

4

Grass-clover

5

Fodder beet

6

Winter rye and red clover

7

Pumpkin
Table 3 | Crop rotation plaggen podzol fields. Image by author, based on de Klyn & de Graaff (2018).

Forest fields – flexible fields

Multifunctional landscape development

All the opportunities for multifunctional landscape
development that were found in chapter 5 will be integrated
throughout each scale of the design. As mentioned before,
part of the estate’s forested areas will be converted from being
completely coniferous into mixed production forest, which will
act as a drought-countering measure and will generate income.
The locations in which this will be done are already part of
current provincial plans (Provincie Gelderland, 2018).
Within the regional design, stream valleys will become new
routes that form new meadowland to heathland connections
for the flocks and potential consumers to traverse. The
stream valleys themselves will be widened according to
the 5B-principle and turned into climate-proof buffer in the
changing environment (Verdonschot, 2010). This approach
increases local biodiversity and drought tolerance and prevents
seepage of fertilizer into the stream valley from adjacent
arable land. The five zones of the 5B concept are: 1 Stream: the
riparian zone; 2 Forest zone: the native tree species growing
directly along the stream; 3 Forest edge zone: the transition
from forest to buffer zone, in which the new drover’s roads
and tourist routes will be applied; 4 Buffer zone: the actual
buffer between the stream and the intensively managed land,
with short vegetation; 5 Stream valley flank: all agricultural
plots, paved areas and/or built-up areas outside the buffer
(Verdonschot, 2010).

Year

Crop

1

Rye

2

Rye

3

Rye

4

Common oats

5

Buckwheat

6

Corn spurry

7

Fallow
Table 4 | Crop rotation flexible forest fields. Image by author, based on de Klyn & de Graaff (2018).

Forest fields – strip cropping
Year

Crop strip 1

Crop strip 2

Crop strip 3

Crop strip 4

Crop strip 5

Crop strip 6

1

Winter rye

Sunflower

Potato

Nature

Broad beans

Rye

2

Broad beans

Rye

Winter rye

Sunflower

Potato

Nature

3

Potato

Nature

Broad beans

Rye

Winter rye

Sunflower

4

Winter rye

Sunflower

Potato

Nature

Broad beans

Rye

5

Broad beans

Rye

Winter rye

Sunflower

Potato

Nature

6

Potato

Nature

Broad beans

Rye

Winter rye

Sunflower

Table 5 | Crop rotation forest fields with strip cropping. Image by author, based on van Woudenberg et al. (2019).

Temporary heathland fields
Year

To provide the flocks of sheep with uninterrupted routes and
thus allow for optimum heathland management, secluded
heathland areas will be linked and wildlife crossings will be
added on locations where the flocks are blocked by roads
or train tracks. These crossings have the added benefit of
decreasing habitat fragmentation for local wildlife. All the
indicated locations are based on current provincial plans
(Provincie Gelderland, 2018).
On a three-year rotation, sods will be cut on parts of the
heathland, to encourage maximum ecological diversity. Along
estate boundaries temporary small arable fields will be situated
on the heathland, again for maximum ecological diversity and
added produce.
To combat drought issues the fens on the heathland should be
properly maintained. Because of increasing nitrogen on the

Crop

1

Barley (spring fertilisation)

2

Rye

3

Rye

4

Rye

5

Buckwheat (autumn fertilisation

6

Fallow

7

Fallow

8

Fallow

9

Fallow

10

Fallow

11

Fallow

12

Fallow
Table 6 | Crop rotation temporary heathland fields. Image by author, based on de Klyn & de Graaff (2018).
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heathland, they can completely close up with cattail or exotic
water plants in a few years’ time. Plant mass should therefore be
removed annually. To make multi-day trips across the heathland
possible for shepherds and their flocks, besides each fen a shelter
will be placed, and a cross-heathland hiking network is thus
created that will allow for potential consumers to engage with the

‘a day in the life’ narrative.
The new interplay of the natural and rural areas complete with
multifunctional landscape development, as well as the new routes
developed within them, can be viewed in the sections in figures 99,
100 and 101.

Figure 99 | Stream valley with adjacent arable land and urban fringe. Image by author.

Figure 101 | Plaggen podzol soil with adjacent woodland edge. Image by author.

Figure 100 | Heathland, forest and adjacent estate interplay. Image by author.
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Regional design 30-year prognosis
This regional design allows for the placement of 18 sheepfolds
in the region, which will provide enough food for 3200 people
annually, which is only halfway to the maximum upscaling (see
figure 85 on page 62). Therefore, a 30-year prognosis that will allow
further development of this system is made. Here, the assumption
is made that Dutch policy will have changed in terms of lowering
arable soil pricing, subsidising regional food initiatives rewarding
extensive agriculture practices for their bolstering of natural
values. This prognosis allows for maximum upscaling and the
system outputs shown in figure 105.
In 30 years’ time the heathland food network has had time to
develop into the expanded version shown in figure 104. This
includes the entry of the rest of the historical estates present in
the region, that have since had the opportunity to register as
NSW estates as well, allowing for NSW-subsidies to be granted
in exchange for allowing recreants to access the estate’s route
network freely. The new heathland estates on the fringe of the
Veluwe Massif will function in the same manner as the previously
developed ones. The ones placed on top of the Veluwe Massif
will require a different planting scheme that allow the dryer
circumstances that will be increasingly prevalent on the higher
ranges of the city region considering the projected climate
change that will occur in the next 30 years. Tree species that will
cope well with these conditions and are thus recommended to
be implemented on these estates are Acer campestre, Gleditsia
triacanthos var. Inermis, Gymnocladus dioicus, Koelreuteria
paniculate Populus tremula, Pyrus calleryana, Robinia pseudoacacia
& Sophora japonica (Styphnolobium jap.) (Hiemstra, 2018; Houtman
& Van den Berk, 2015; Samson et al., 2017). All species have been
found to have a high tolerance for drought as well as a high to
moderate delivery of goods and will therefore be suitable for
implementation on the heathland estates. The arable land and
meadowland within these estates will be fitted with controlled
drainage systems that will allow higher groundwater levels to be
realised to prevent drought damage. At company and plot level,
the groundwater level can be determined and adjusted to the
required groundwater level at that time (Verstand et al., 2020).
The arable land will be fitted with a drought-tolerant crop rotation,
using drought-resistant crops such as Xerophyta viscosa, Lupine or
Sorghum (Verstand et al., 2020).
This expansion will also allow for the maximum of 38 sheep
folds to be placed in the city region, to ensure the entirety of the
heathland in the area is maintained optimally. For the placement
of the 20 extra stables the decision-making was as follows; all
were placed on historical locations with at least one in every estate
(cluster), acting with dispersed placement (no 2 within 1 km). This
amounted to 4 extra (22 total), see figure 102. The final 16 others
were placed on historical locations in reach of heathland that no
other flock could reach as of yet within a single day-trip, placed
near the infrastructural network of the city region food system
so as to streamline the distribution of manure to the rest of the
food network, see figure 103. The one exception is the one located
on the Roosendaalseveld, above the city of Rheden, as there is
already talk of a new stable being realised at that location. Added
routes are developed to connect these new nodes to the rest of the
network.
As there is not enough arable land and meadowland available
within the estate zone to have the system function within the

set ratios determined in chapter 3, meadowland and plaggen
podzol soils outside of estate boundaries will be used as well. All
meadows, forest fields and plaggen podzol soils chosen to use
outside of estate boundaries are owned by LMO’s or municipalities,
which means the farmers are subject to letting contracts and are
more easily convinced to join the regional food network. These
agricultural lands will be taken over from the global food network,
but although there is a net production loss, there is a great increase
in natural values, regional economy and social cohesion. To make
sure these plots are visibly a part of the heathland food network,
additional food nodes will be added on site.

Figure 102 | Sheep fold placement within estate boundaries. Image by author.

Figure 103 | Sheep fold placement outside estate boundaries. Image by author.
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Figure 104 | Regional design, 30-year
prognosis. Image by author.
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Figure 105 | Regional design 30-year prognosis food system. Image by author.

6.2.5

Site design

To indicate what all estates would look a single estate, estate
Heuven, above the city of Rheden, has been developed as an
example. Figure 106 shows the estates’ location relative to
the heathland, the meadowland and the arable land located
within it. Each estate will be developed using four different
layers, that together allow for the optimum integration of the
food system, to allow visitors to experience this food system,
and to enhance the existing landscape. Added amenities have
been added to ensure financial stability of the food network.
All estates together will function together as a regional food
network, but not every estate will have the same layout, yield
and amenities.
The challenge with this design was to include aesthetic values
to the design so that the regional design structures would
adjust and blend with the landscape, to create an exciting
landscape experience that stays true to and enhances the
existing situation. In addition to embedding the food system
structures introduced in the regional design, the site design
offers diverse recreational structures and external amenities
that invite possible consumers into the foodscape.
Figure 108 shows the current situation in which the former
estate Heuven can be found. The first mention of the estate
dates from 1379. The estate changes hands several times

in the following centuries, each family adding a little to the
grounds. In 1857 the architect Tétar van Elven was asked to
design a mansion and in 1860 the time had come: on the estate
a beautiful building is erected that is unparalleled in the area.
In 1889 the then owner commissioned the renowned garden
and landscape architect L.A. Springer to design a garden
around his mansion (Rijnbende, 2007; Springer, 1889). The
result, the mansion and its surrounding gardens can be viewed
in figure 107. The mansion was demolished in 1940. The last
owner of the estate died in 1976 and was buried on her own
estate. Before her death, part of the estate was housed in a
foundation, the “Wurfbainshof” foundation and another part
was sold to Natuurmonumenten, which set up a visitor centre
in the old farm “De Heurne” (Rijnbende, 2007). A design for
the restructuring of the estate was made by Copijn Garden and
Landscape Architects in 1991 (Copijn Utrecht Groenadviseurs,
1991). Part of this design was implemented in 2006 when
especially the eastern half of the estate was redeveloped
(Rijnbende, 2007). A lot of the eastern side of the estate was
not restructured, and as such a lot of the historical structure
was lost over time. Most of the gardens, sightlines and lanes in
this side of the former estate have become muddled and are
now hardly recognisable in the landscape.
In the first layer of the site design (figure 109), the existing
estate was restructured using historical maps and historical

Figure 106 | Location of estate Heuven in the regional design. Image by author.

planting plans and by embedding the food network routes dictated
by the regional design (Copijn Utrecht Groenadviseurs, 1991;
Rijnbende, 2007; Springer, 1889; Topotijdreis, 2020). Historical
sightlines where restored, lanes were replanted and especially
on the western side of the estate pathways were restructured to
restore logical walking routes and legible connections using the
historical route network. A manor is rebuilt as a heathland centre
in the former location of the old manor. The historical wildlife
rampart is reconnected to protect the arable land within the
estate. The historical drover’s road is reconnected, and a direct
lane from the drover’s road leading up to the manor is created as
an entryway with a sightline straight to the heathlands beyond.
To the southwest, a new hiking route connection is created so
citizens of Rheden can enjoy a small landscape experience across
a little heathland area, a fen, forested area and the plaggen soils
(“enkrondje”).
Following the farming system assessment in chapter 3 and decided
by the soil types on site determined in the landscape analysis
in chapter 5, different categories of arable land are situated
throughout the estate within the existing structures (figure 110).
An artist’s impression of the temporary heathland fields is provided
in figure 114. Each type of field will produce different variety of
food products. The planting plan outside of the farming system
components also produces foodstuffs, that will be elaborated on
later on in this chapter. Small scale food production opportunities
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Figure 107 | The mansion and gardens at Heuven circa 1930. Image by
mansion Rijnbende (2007).
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Figure 108 | Heuven current situation. Image by author, based on C.stortelder_
gelderland (2019); Esri Nederland (2019b).

are introduced in community gardens to create consumer food
awareness and to allow inhabitants of the region to actively
participate in the food production on site, thus strengthening
the narrative of the commons. In the forest fields strip cropping
and flexible plots are employed that can be flexibly filled in with
different crops and animals for a variety of small-scale food
production. Expanding crop rotation in this way can reduce the
chance of transmission of soil bound and partly airborne diseases
and pests. Spreading susceptible crops across the farm and making
use of natural barriers, such as those used in strip cultivation,
can slow down the spread of diseases and pests (Verstand et al.,
2020). By allowing large-scale farmers to extensively farm the
plaggen soils, multiple scales of farming will make it possible for all
types of farm enthusiasts to produce food within the estate, from
professional large-scale farmers to hobby farmers, creating a true
commons.
Food narratives are made legible to all stakeholders of the food
system and redevelop the estate site as a coherent landscape

Figure 109 | Design layer 1: estate. Image by author.

sequence, shown in figure 111. 1) Lanes of nut trees and signage
lead you from the train station up to the estate entrance. 2) A
garden centre with easy parking opportunities is situated on
an infrastructure node, with flexible fields on the roadside to
advertise the heathland produce. 3) The historical drover’s road
has been densified and deepened to reinforce the feeling of
being driven through it to the heathland. 4) Gaps in the foliage
at strategic locations provide sightlines across the plaggen soils
up to the manor, showing off the seasonal changes. 5) An avenue
cuts through the plaggen soil and slowly leads up to the manor,
showing off the layers of soil that have accumulated in the
heathland farming system’s heyday. 6) The heathland manor is
rebuilt inspired by the historical structure, and houses a butcher
shop, produce shop, education centre, café and majestic view
towards the deep litter stable and heathland beyond. 7) The
historical botanical garden has been replanted using trees that
each provide edibles. 8) An added deep litter stable allows for
the expansion of the flock to its full potential. New buildings
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Figure 110 | Design layer 2: farming system. Image by author.

Figure 111 | Design layer 3: food system (narratives). Image by author.

offer opportunities for the introduction of the other food system
sectors. 9) A new bridge embedded with sheep’s footprints crosses
the restructured artificial stream in which the sheep are bathed
during an annual feast. 10) For the a day in the life narrative, cabins
and flexible shelters with flexible fencing stored within are situated
besides fens across the heathland. They enable multiday trips with
the flock and can be rented as holiday cabins when not in use by a
shepherd. Multiday hikes can be organised that lead you from fen
to fen across the heathlands on the Veluwezoom.

other materials are created. The production forest can provide
timber, that will be dried in a nearby storage farmyard, for the
construction of new housing on site. To further strengthen the
narrative of resource and waste recovery: sheep’s wool will be used
as building insulation. This in turn will help with the Province of
Gelderland’s housing shortage (Provincie Gelderland, 2020). More
food production opportunities are developed in the community
gardens and in the planting plan. Also, chickens will roam in the
edible grove and truffles will be grown in the hedgerows. The
current existing amenities on the estate, the restaurants, the
Natuurmonumenten visitor centre (Veluwetransferium) will be
asked to sell Heideboerderij produce and will be included in the
regional business plan. The existing riding school will be asked to
arrange special Heideboerderij fen-to-fen riding trips.

Next, in figure 112, food hubs and various other amenities were
developed within existing and/or new buildings, that will help
to make the maintenance of this estate financially feasible. By
applying a cohesive and legible Heideboerderij brand and colour
scheme that enforces the unity of all these amenities within the
regional food network, the narrative of finances is strengthened.
New opportunities including nature education, shepherd
training, tourism, housing development and the production of

Finally, multifunctional landscape development opportunities
are looked for and developed as shown in figure 113. In line with
the regional design, secluded heathland areas are linked, fens
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Figure 112 | Design layer 3: food system (hubs). Image by author.

Figure 113 | Design layer 4: multifunctional landscape development. Image by
author.

are maintained, stream valleys are remade as a climate buffer
and coniferous forest is slowly turned into a mixed production
forest. Because this involves the cutting of trees, new forest is
replanted in specific locations that strengthen the transition from
open to closed areas within the estate. In line with the guidelines
found in chapter 6, high planting in the middle of the plaggen
soils is removed. For added biodiversity, the plaggen soils are
planted with flowering field edges. These house natural enemies
against pests and will ensure an existing ‘pool’ on the farm. This is
important because good soil quality with a high soil biodiversity
provides a greater guarantee for the presence of antagonistic fungi
and bacteria (Verstand et al., 2020).

Figure 114 | Temporary forest fields. Image by author.
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Figure 115 | Planting plan. Image by author.

All green structures that are characteristic for the region’s
landscape will be planted with the proper local farmyard
planting scheme or with key species that are characteristic for
the region’s estate planting plans. The complete planting plan
can be viewed in figure 115. An example is the use of Crateagus
monogyna at all farmyard edges in the region of the Veluwezoom.
Any new structures will be planted according to a new planting
scheme consisting solely out of plants with edible parts, further
emphasising the heathland estates as food hubs. The complete
plant list of edible plants suitable to the region can be found in
appendix B. This plant list can be used in the planting schemes
of the other estates, and as a guide for the community gardens.
As you may have noticed in section 6.2.4, the route network
throughout the region will also be planted solely with trees
containing edible parts.

The crop rotations for all arable land types; the plaggen soils,
forest fields and temporary fields has been detailed in section
6.2.4. To further strengthen the narrative of ‘through the seasons’
and of ‘endangered species’ a system of seed propagation will be
applied on each heathland estate (Hilgers et al., 2016). Indigenous
and all but extinct species of cereal will be tested as alternatives to
the proposed crops in the suggested crop rotation and will be used
to bake local bread and brew local beer with.
Figure 116 provides an overview of all the changes made to the
estate Heuven, to come to the fully realised site design in figure
117.
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Figure 116 | Site design impact. Image by author.
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Figure 117 | Site design. Image by author.

Figure 118 | Detailed design visualisation locations. Image by author.

6.2.6

Detailed design

In this section, three detailed designs will highlight some of the
food narratives and amenities developed in the site design. The
detailed designs will take you on a tour through the estate, from
its main entrance in the southeast where you enter it on the urban
fringe, to the northwest where it edges the heathland. The detailed
designs will be elaborated on with maps, sections and artist’s
impressions. Figure 118 shows the all locations for these visual
elaborations.
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Figure 119| Detailed design 1. Image by author.

Detailed design 1 shows the new Heideboerderij Garden Centre.
To the south of it, a few flexible fields show off the narrative
of seasonality to passers-by. A new driveway to a parking lot
makes it easy for anyone en route to stop and buy some of the
Heideboerderij estate’s local produce, edible plants grown in the
community gardens, or to have a cup of coffee while browsing
Heideboerderij products. To the north of the garden centre, a path
leads you past an orchard and to the right gaps in the hedgerow
provide sightlines across the plaggen soils. A sign explaining how
the land is fertilised explains the narrative of resource & waste
recovery. As you walk up to the northwest the path rises slightly as
you walk towards the drover’s road. Once you enter between the

hedgerows the path takes a steep dip and becomes narrower. The
dense foliage around makes you and your group of friends’ walk
through the hollow drover’s road feel just like how for centuries the
sheep were driven sheep from and to the heathland. This way you
encounter the narrative of provenance.
Figure 119 shows the detailed design in a map, and figures 120 and
121 provide a section and artist’s impression of the drover’s road.
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Figure 120 | Section A: drover’s road. Image by author.

Figure 121 | Artist’s impression I: drover’s road. Image by author.
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Figure 122 | Detailed design 2. Image by author.

Detailed design 2 leads you further up the drover’s road, until
suddenly to your right a straight avenue cuts through the
hedgerow, intersecting the plaggen soil and up to a shiny
manor at the top of a hill. As you walk through here you begin
“underground” and experience the narratives of temporality and
of resource and waste recovery. As you slowly walk upward the
walls that surround you show all the layers of soil that accumulated
over years of using the heathland farming system in its historical
day. Above you a double row of sweet chestnut trees flank the
way up to the heathland manor. The middle of the manor is made
of glass, allowing a startling view of the reflection pool beyond
and the heathlands in the background. Within the manor a
heathland education point is found, where information and tours

are arranged. To the side of the manor a butcher shop is situated,
that tells the story of the sheep in a respectful manner and sell
all parts of the animal. Next to it, a shop sells heathland produce
and products made from the wool and leather of the local sheep.
The butcher tells you a story on the narrative of preparation and
consumption & markets and retailing: how the nearby restaurants
serve excellent dishes made with local sheep meat and other
heathland produce. Some stairs allow you to reach the viewing
point, and in the distance in a straight line you can see your next
destination, the deep litter stable.
Figure 122 shows the detailed design in a map, and figures 123 and
124 provide a section and artist’s impression of avenue up to the
heathland manor.
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Figure 123 | Section B: manor & avenue. Image by author.

Figure 124| Artist’s impression II: manor, avenue, and sightline to the sheep fold and heathland beyond. Image by author.
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Figure 125 | Detailed design 3. Image by author.

As you round the meadow in which the sheep currently roam,
you encounter not just the historical deep litter stable, but its
modern sister beside it. Its external structure consists of a frame
that can be extended to fit the extra members of the flock come
lambing period, and serve as a pergola during the festival season.
A straight road south leads you past some hay storage to a large
beehive that is flanked by a sign explaining how the bees pollinate
the heather the sheep need to survive. Each of these represent a
narrative of production. Past this point you pass young shepherds
to be, learning their craft and a group of businessmen who have
rented out the meeting room/flex workspace for a day. These
represent how the narrative of finances has changed from a dire

one to a successful one. Finally, an atelier shows local art students
from ArtEZ working on their next wool-inspired project, further
strengthening the narrative of resource and waste recovery. Now
it is time to turn back north and visit the heathland. In between
another narrative of provenance, the rebuilt wildlife rampart, you
walk up to the flowing hills to start your multiday trip to your first
holiday fen side cabin inspired by the historical “Tobhut”.
Figure 125 shows the detailed design in a map, and figures 126 and
127 provide a section and artist’s impression of the new amenity
area that together forms the heathland centre.
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Figure 126 | Section C: amenities at heathland centre. Image by author.

Figure 127 | Artist’s impression III: amenities at heathland centre. Image by author.
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6.2.7

Regional food network

The previous paragraphs have shown how one of the heathland
estates is to be redeveloped as an example for what the other
estates will look like. Each estate will be redeveloped using the
same four layers, but none of them will be the same as narratives
and estate structures are site specific. Figure 130 shows how
the elements implemented in estate Heuven compare to the
development on all other estates.
Because the financing of all these developments, as well as the
maintenance of this regional food network, will be a costly thing,
this section will provide the outlines to a revenue model. The
combined estates, external hubs and routes will be developed as a
regional food network that will serve as a new commons. The city
region’s heathland management will be financed by this network,
and in return the heathland management will provide fertilisation
for the production of foodstuffs. Local businesses and citizen
participants will be involved in estate management and the selling
of produce. Potential consumers will be able buy a weekly food
subscription. This way the entire local community can be involved
in the landscape, nature, agriculture and artisanal production
(Schrijver & Vijn, 2018; Woestenburg, 2018).

Revenue model elaboration

A revenue model will be suggested to allow small-scale farmers
to survive, without being subjected to the ‘get big or get out’principle that is currently in place in the city region (Shepard, 2013).
The arable farmers in the region will collectively form farming
cooperation Heideboerderij. They will work from the principles
of community supported agriculture and combine various arable
principles that will ensure integrated landscape management
while keeping production costs and start-up costs as low as
possible. A system of direct selling will be used to maximise profits.
As medium-sized farms such as the ones proposed within this
network tend to have higher production costs, efficiency can be
achieved in a joined stage of processing and marketing, practiced

Figure 128 | Production yield percentage per estate. Image by author.

by a cooperation. With this shared responsibility comes shared
risk, which reinforces the resilience of the system (Shepard, 2013).
In this way, a resilient regional food system is created, and shared
risks and profits can be guaranteed. Produce will be shared across
estates to ensure equal marketing opportunities, while each estate
will be allotted with a single processing purpose. For instance,
while estate Heuven has opportunities for textile development,
another estate will have the amenities to process honey, or acorns,
or truffles. Depending on the available facilities and amount
of space for development, different external amenities will be
incorporated in each estate. Not every estate will yield the same
amount of produce or even the same products. Picture 128 shows
the approximate yield percentage per estate or estate cluster
based on the available farmland within.
As mentioned in previous chapters, the new farming system will
be implemented to the specific types of soil within the estates.
Crop rotations and combinations are suggested to shift away
from current soil-destructive monocultures, into soil-improving
polycultures. This creates a more sustainable regional food
landscape that guarantees diverse food products and long-term
profits for both the farmer and the landscape.
The plaggen soils & temporary fields within the estates will employ
a system of biointensive farming. “The term “biointensive” broadly
refers to a horticultural method in which growers maximise crop
yields from a minimum area of land, while seeking to preserve or
even improve the quality of the soil.”(Fortier & Bilodeau, 2014, p. 6).
Crops will be grown in permanent raised beds, spaced so that their
foliage covers all of the growing area to create a living mulch, as
seen in figure 129. This approach allows for high yields per surface
area, while reducing weed growth, protecting the crop from wind
damage, helping to retain soil moisture and reducing day-to-day
gardening tasks (Fortier & Bilodeau, 2014).
The forest fields will be flexibly filled by small-scale farmers to
create a system of polyculture perennial agriculture as opposed to

Figure 129 | Raised beds. Image by Fortier and Bilodeau (2014).
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Multifunctional landscape development
Nature connections (heathland areas and wildlife crossings)
Fen reconstruction & maintenance
Deciduous forest transformation
Stream valley 5B treatment
Reinstate missing stream valley connections & remeander

Food system
Food hubs
Food narratives
Amenities for all food sectors (one main theme per estate)
External amenities
Walking routes
Cycling routes

Farming system
Podzol fields with floral field margins
Forest fields (nature inclusive checkered and strip cropping)
Temporary heathland fields
Herb-rich meadowland

Landscape (estate)
Embed regional routes
Rebuild/redevelop manor
Historical estate path & avenue structures
Classical sightlines restored
Planting plan inspired by historical ones, with edible species
Regional characteristic farmyard planting
Classical estate elements: hedgerows, game ramparts,
water features, manor and outbuildings, etcetera.

Figure 130 | Elements on all heathland estates. Image by author.
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monoculture annual agriculture, which reduces annual expenditure
on planting crops. This allows the farmer to burn less diesel and
diminish workloads on ploughing and planting. This will lead to
lower production costs, which means more income per hectare
for the farmers (Shepard, 2013). Complex perennial polycultures
applying restoration agriculture principles have been found to yield
more per hectare than monocultures with annuals. However, the
harvest from individual crops will probably be smaller in volume
per farm than from a monoculture (Shepard, 2013). This is where
the grouping of facilities per estate comes in. By collecting the
basic products, for example hazelnuts, and sorting and processing
them centrally within a single estate, a combined infrastructure
across estates takes care of the combined regional yield. One
estate will house a hazelnut processing hub, hazelnut storage
and whatever else is necessary within the hazelnut food system.
On site, hazelnut-related narratives will be developed on site
to strengthen this site-specific economic pillar as a marketing
strategy. In these forest fields a variety of fruit, nuts, medicinal
herbs, oil for the kitchen and fuel for machines will be grown and
harvested (Shepard, 2013). “Because we have planted a diversity of
crops, we are not betting on one horse. A season can be good for one
crop and not so good for another. If the apples grow badly due to a
spring frost, then at least we still have hazelnuts or sweet chestnuts
(…). That gives some stability in prices and in revenues ” (Shepard,
2013, p. 271).
As mentioned in section 6.2.5, the planting scheme in the rest
of the estate will also contribute to food production in different
ways. In these areas, agroforestry principles will be applied.
A benefit from this is winning money by having to spray less
against diseases, pests or fungi. Agroforestry is defined as “a
range of farming techniques in which woody crops, especially
trees, are integrated with annual crops or livestock on the same
piece of agricultural land.” (Shepard, 2013, p. 211). In the orchards
silvopasture will be used to produce fruit, coppice wood for biofuel
and high-quality veneer. Pigs kept for slaughter will roam the
undergrowth, being sustained by eating leaves and fallen fruit. The

production forests will, besides producing large wood for toilet
paper and high-quality construction wood, also produce coppice
wood for biofuel. Acorns will be harvested for the creation of
specialty food items (Lankreijer et al., 2019). The woodland edges
and hedgerows will be used for forest farming, growing medicinal
plants and fungi such as columbine and enokitake, and edible
plants and fungi such as wild leek, different Ribes species, oyster
mushrooms, truffles and shiitake. The stream valley edges will
also be used for crop production, by planting the riparian zones
with species saleable for ornamental purposes (various colours of
dogwood, cranberry and lilac flowers, branches of curly willow and
branches with catkins), for biomass (Miscanthus species or Spartina
pectinata), biofuel (Typha species) or for food production (hazel,
especially along narrow streams). Finally, the avenue nut trees will
provide nuts and high-quality construction wood and veneer.

Products

The combined efforts from the Heideboerderij regional food
network will deliver a variety of food items and other products
and services. The plaggen soils and temporary fields will deliver
large amounts of cereal and root vegetables. Vegetables such as
kale, asparagus, beetroot, peppers, chard, green beans, pickles
will be grown on the forest fields. These will be sold with the leaves
attached to indicate their freshness, which will add to their value
(Fortier & Bilodeau, 2014). The forest fields, woodland edges,
hedgerows and orchards combined will provide a veritable feast
of fruits and fungi. The avenues across the city region will deliver
nuts and the production forests construction wood. Sheep, pig
and chicken meat and eggs will be sold at transparent butchery
shops. Honey will be collected on each estate. Textiles and lanolin
(wool fat) products will serve as luxury items, along with the
truffles and furniture fashioned from nut timber. Raw products
will be processed to provide apple cider, beer, gin, and vinegars.
This versatile palette of products will be branded with a specific
Heideboerderij food label to guarantee its origin and sustainable

Figure 131 | Heathland produce. Image by author.
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way of production. They will also all receive the Approved Veluwe
Regional Product (‘Erkend Veluws Streekproduct’) quality label
(Echt Veluwe, 2020). Finally, they will be marketed using catchy
titles reminiscent of their origin (“Heideham” for heathland ham)
and by telling local food narratives on their packaging. Figure
131 shows an example of a food crate that potential subscribers
may expect, together with an array of other proposed heathland
produce.
All the sheep folds in the region will be hosting the traditional
festivals such as lambing days, sheep shearing festivals and so
on within estate grounds. They will also attend local markets
regularly, but instead of selling imported products such as the

Edese Schaapskudde, they will sell heathland products such as
the textiles produced by their own sheep (Edese Schaapskudden,
2020). Now that the estates are once more in arable production,
yearly harvest festivals will be added to the yearly calendar.

Food hubs and distribution
The distribution of all this produce will be done using three
techniques. Firstly, people will be able to collect their produce
from a nearby estate. Shops on location will also sell to nonsubscription holders. Each estate will own a small truck to move

STATION: PRODUCE LOCKERS

BIKE RACK

BEEHIVE

HOLIDAY CABIN “TOBHUT”

AGROPARK

STATION:
PLATFORM VENDING MACHINE

BIRD FRIENDLY GATE

SHARED WATER POINT

FLEXIBLE BENCH SHELTER: NIGHT

SIGN + VENDING MACHINE

SUPERMARKET SHELF

VENDING MACHINE BUS STOP

HEATHLAND MANOR

FLEXIBLE BENCH SHELTER: DAY

Figure 132 | Food hubs. Image by author.
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raw materials between estates and to and from storage farmyards.
Secondly, a sustainable distribution company such as Gele Rijders
will distribute produce to local shops and markets, as well as to
the consumption/market farmyards. Thirdly, trains will be used
to transport goods from estates to the train station distribution
hubs. All estates will have one or multiple vending machines
on the train platform selling heathland produce. The two larger
stations in the city region, Arnhem and Nijmegen, will also house
Heideboerderij food lockers where people with a subscription can
collect their weekly product crate. All these hubs will have a visible
Heideboerderij logo and colour scheme.
The arable land and meadowland outside of estate boundaries,
as well as the cross-estate routes the heathland food system will
also be recognisable as part of the Heideboerderij regional food
network by integrating tiny food hubs such as signage and vending
machines. Across the heathland flexible shelters and holiday
cabins will have the same function. Figure 132 shows all the food
hubs across the region. The design of them was inspired by the
narratives of cultural heritage, such as the shape of the traditional
shepherd’s crook, the characteristic deep litter stables, ‘spitsketen’
and ‘tobhutten’. Figure 133 shows how with these hubs, combined
with the heathland estates, the heathland food system can be
developed into the regional heathland food network.

Financing

A lot of techniques for lowering production costs and creating high
revenue have already been provided, but to give a little guidance

a rough prognosis for the financial situation of the Heideboerderij
regional food network will be made, based on an example given by
Jean-Martin Fortier in his book ‘The Market Gardener’ (Fortier &
Bilodeau, 2014). Fortier’s approach to agriculture is “to grow better
instead of bigger”. His model has been translated to the situation
of the Heideboerderij to provide an indication of the financial
feasibility of the proposed network.
By applying biointensive agriculture techniques geared towards
direct selling to ensure high productivity on small plots of land,
small farms can become profitable after only a few years of
production. Direct selling allows producers to recover part of the
profit commonly confiscated by distributors and wholesalers.
Just as production costs should be kept low, start-up costs should
be kept to a minimum. A prognosis for the start-up costs for the
Heideboerderij food network can be viewed in table 7.
Of course, these will not be the only business expenses. This figure
does not include certain necessities such as a delivery vehicle, land
rental/purchase fees, mortgages, or other variable costs (inputs,
administration fees, supplies, etc.).
The most important step of all is limiting dependence on outside
labour, which generally accounts for most of the production
costs of a diversified farm. In the Heideboerderij regional food
network, the bulk of the work will be done by the letting farmers,
but with the help of citizen participation the labour costs can be
kept to a minimum. The major operating costs are thus reduced
to inputs (amendments, seeds, plant protection products), which

Figure 133 | Regional heathland food network. Image by author.
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are generally quite minimal. The farmers can be paid on the basis
of community sustained agriculture (CSA). The advantages of the
CSA model are:
•

“Guaranteed sales: The main advantage of the CSA
model is that production is prepaid at the start of the
season

•

Simpler production plans: Since members have already
purchased the produce, the farmer can plan production
based on the sales.

•

Risk sharing: The idea behind CSA is that the risks
inherent to agriculture are shared between the family
farmer and the members.

•

Customer loyalty: CSA allows farmers to build not just
customer loyalty but tangible relationships between
consumers and the farm.” (Fortier & Bilodeau, 2014, p.
11).

estate redevelopment, etcetera.) this does show that a sustainable
small-scale farming operation such as this does have the potential
to make a profit. This annual profit will allow for the slow and
steady development of the required structures and narratives. This
equation provides a safe indication of the financial feasibility of
the proposed agricultural network. The word ‘safe’ is used here,
because while Fortier’s approach to agriculture is similar to the
one proposed in this thesis, his focus is on food production only.
The prognosis here is that the other products, luxury items and
additional services provided by the Heideboerderij food network
will turn a higher profit than the projection made in this section.
To explain why this is, the sale of maize is compared to that of
hazelnuts. Maize proceeds are 220 euro/ton. Each hectare of maize
yields 2200 euro gross revenue, minus 450 euro production costs
makes for a net revenue of 1750 euro per hectare. Hazelnuts on the
other hand make 8 euro/kg. A below-average annual yield is 1150
kg/ha, which makes for a gross revenue of 9200/ha. Minus the 150
euro/ha costs for production, this means a net revenue of 9050
euro/ha (Shepard, 2013).

Fortier’s estimation of the total annual returns for a farm with the
start-up costs mentioned above are 94623,08 - 157705,13 euro per
hectare (113.699.092 - 189.656.189 euro annually for the entire
Heideboerderij food network), which means that it would only
take two to three months to pay back the start-up costs (Fortier
& Bilodeau, 2014). Although it is obvious that a lot of costs for the
complete implementation of the Heideboerderij food network are
not included in this equation (think of changes to infrastructure,
Items

Euro

1 greenhouse (7,5 x 30 m)

7.040

Two-wheel tractor and accessories

5.440

2 hoophouses (4,5 x 30 m)

4.480

Cold room

2,560

Irrigation system

1.920

Furnace

736

Flame weeder

384

Indoor seeding equipment

384

Hoes and wheel hoe

384

Broadfork

128

Seeders

192

Rakes, shovels, spades, wheelbarrow, etc.

128

Harvest cart

224

Floating row cover, anti-insect netting and hoops

384

Sprayer

64

Harvest baskets, scales, other equipment

192

Electric fencing

320

Total start-up cost per ha
Total start-up costs heathland food system (1201,6 ha)

24.960
29.991.936

Table 7 | Approximation of start-up costs for heathland food system. Image by author, based on Fortier & Bilodeau (2014).
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7 | Conclusions & discussion

Conclusions & discussion
This last chapter is organised to convey, discuss and reflect on the
results of this research. First the conclusions drawn throughout the
research are reiterated by answering the research questions. This
is followed by a discussion of the findings, including the methods
and the significance of this research. Finally, reflections and
recommendations are made.

7.1 Conclusions
Research question 1: Which relevant theories help inform the
construction of an integrated approach to regional foodscape design
for upscaling a farming system within a city region?
Farming systems research, the Food systems approach and
theories on city region food system development were combined
into an integrated approach to regional foodscape design, and
supplemented with additional methods for landscape analysis
and multifunctional landscape development to successfully
upscale the heathland farming system within a city region. The
combination of these separate systems approaches allowed for
adequate addressing of the system throughout three scales: that
of the farming system, that of the food system and that of the city
region, on a quantitative as well as qualitative manner. Together
they effectively addressed all the subjects and scales required in
completing the research objective.
Research Question 2: What is the current food system of a
heathland farm and in what way can the system be upscaled on the
Veluwezoom?
The food system of a heathland farm is a complex network of
collaborating food sectors. Although all components of the
heathland farming system are still available in the region, the
system itself has not been used for over a century. All the spatial
components will need to be transformed/redeveloped in order
to function again within a food system. The farming system
assessment determined the ratios between heathland, grazing
sheep, arable land and meadowland required for the system to
function. The food system assessment determined that many
actors and facilities would be needed to be located and/or
developed within the city region. These actors and facilities span
all seven food sectors and include shepherds, farmers, restaurants,
shops, and many more. Both steps also showed that besides
delivering edibles, the heathland food system also has the ability
to provide secondary materials, jobs, ecosystem services and
societal benefits.
Research Question 3: What are the narratives of the heathland
food system on the Veluwezoom?
Within the food system food narratives cover a wide range of
topics, especially within the realm of livestock. The research
determined the most prevalent food narratives within each food

sector. Originating in the Food Production sector narratives
concern the historical and contemporary practices involved in
the keeping of sheep, the themes of temporality that surround
the practice, and the species that are involved. In the sector of
Distribution & Aggregation the narrative of the commons was
explored, and several narratives of distribution were suggested.
Within the sector of Food processing, a narrative of transparent
slaughter was suggested as a suitable opportunity within the
system. In the sector Marketing we find narratives of cultural
heritage that can be redeveloped as part of the heathland food
movement, that has so far been marketed successfully by both the
five existing folds and Foundation Heideboerderij. Several other
narratives are suggested to aid this movement and strengthen its
financial situation in light of the proposed upscaling. The sectors
of Markets & Retailing and Preparation & Consumption show that
there is much left to be developed and that some change may be
difficult, but a first product on the market shows great promise
for the future. Finally the sector of Resource & waste recovery
shows a possibility for developing strong narratives concerning
textile production in the region, and the strongest narrative of all;
that of sustainability and circularity, which makes the heathland
food system tie in perfectly with contemporary international food
movements and current political changes.
Research Question 4: In what way can an upscaled heathland food
system become part of the current food network of the Veluwezoom?
As part of the heathland food network on the Veluwezoom many
locations for the development of food hubs have been located,
which leads to the conclusion that it is possible to develop a
regional food network that functions alongside a dominance of
global production in the city region. The locations that Foundation
Heideboerderij is currently utilising provide ample opportunity for
upscaling. There are, however, a few food sectors that will need
to be developed in the region. There is a severe shortage of sheep
folds, and hardly any regional companies that deal with meat
processing and or processing the raw materials that the heathland
food system produces into textiles. The region also shows a
shortage of the preparation and consumption sector.
Based on the foundation’s earlier choices similar stakeholders
and farming locations were located across the city region and
supplemented with a range of new stakeholders that share the
foundation’s aims and wishes across all sectors of the food system.
Subsequently, locations for arable land and meadowland were
explored, as well as alternative ones that allow for placement of
the farming system alongside the global food network. For all
locations multifunctional landscape development opportunities
were indicated, and it was determined that while the food system
could indeed become an integral part of a city region food system,
it would lack the necessary production yield to become a full one.
A potential map of the region indicates all combined potential
development opportunities for upscaling the heathland farming
system within the city region.
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7.2 Discussion
Overall design aim: How may the heathland farming system be
upscaled to become an integral part of a city region food system on
the Veluwezoom?
A model study was done to explore nine different options for
upscaling the heathland food system within the city region. A
single one was chosen and developed in a design throughout
different scales. This chosen model will not provide enough yield
to be financially sustainable, so a revenue model centred around
community supported agriculture combined with external income
opportunities was devised. It was impossible to develop this food
network completely alongside the global food network and still
meet the heathland management requirements, and thus the final
regional design proposed a 30 year plan in which municipal and
LMO-owned arable land and meadowland that currently functions
within the global food network is included in the regional network.
Although implementing the network in this way may mean a net
decline in production yield for the city region, it will mean a vast
improvement in natural values, soil health and regional economy.
In addition, implementing this system will mean an increase in
regional food production in the city region, which in turn helps
accelerate the transition towards a fully realised city region food
system in the Veluwezoom city region.
The objective of this thesis:
To develop a landscape scenario in which an upscaled version of
the heathland farming system is an integral part of a regional food
system on the Veluwezoom.
The objective of this thesis was fulfilled successfully, and this
thesis has shown that not only is there a single landscape scenario
in which an upscaled version of the heathland farming system
may become an integral part of a city region food system on
the Veluwezoom, there is a variety of ways in which this can be
achieved. The design that was developed ensures that all sectors
of the food sector are represented, and their narratives are legible
throughout the region. This was achieved by developing a food
network of hubs and routes throughout the region, with the food
sectors represented across a network of estates. Each estate will
have different site-specific narratives and spatial development
opportunities that will add to the individual character of the estate,
while working together in a fully realised food network.
While not every model will be as culturally embedded as the
one that was chosen to develop, others may have strengths
in other areas. For instance, the idea of using rural vacancy as
pop-up vertical gardens is an idea that will strengthen social
cohesion in the area, while an agropark may prove to boost the
Arnhem-Nijmegen regional food network economically. While
the proposed regional food network alone cannot provide enough
yield to become a full city region food system, it can become an
integral part of one. In collaboration with other regional food
initiatives such as those currently being developed at the nearby
Park Lingezegen and in other parts of the Arnhem-Nijmegen city
region, this may still be fully realisable in the future. However, even
on its own the proposed food network is worthwhile to implement
because of the great increase in nature management, regional
economy and societal benefits.

In the discussion I will discuss the significance and applicability of
this thesis for both the general objective and the overall design
aim, as well as for the field of landscape architecture. Then, I will
reflect critically on the prescribed results and limitations of this
thesis.
This thesis provides a more sustainable way of managing the
Dutch heathlands, which can be applied elsewhere in similar
landscapes. The current heathland management only allows
the heather plant Calluna to thrive while all other species falter,
causing the heathlands to become a landscape museum only
catered to tourism rather than an ecologically valuable area.
Therefore, reintroducing a sufficient amount of roaming flocks of
grazing sheep is required. To combat the manure surplus this will
provide, the gathered nutrients should be used on arable land in
the region to develop a regional food network with, which in turn
can finance the heathland maintenance.
It became clear throughout this research that multifunctional
agriculture is required to make this system financially stable, as
the produced yield on its own is not large enough to finance the
system. Developing the system around other sectors such as
tourism, housing, education and the production of other products,
combined with increased subsidies from the government will.
Biointensive farming initiatives such as the one proposed require
more land while producing a lower yield per hectare, and therefore
require a thoroughly developed business plan. Multifunctional
community supported agriculture may provide a stable income for
both farmer and shepherd and will strengthen citizen-rural social
connections. A change in Dutch agricultural policy may help in
the future, by for instance allowing for rewarding farmers for the
additional ecosystem services their agricultural practices provide,
by lowering farmland pricing, and implementing system of true
cost and true pricing in which the external costs, in the Netherlands
and elsewhere, are included in the product price. If this is achieved,
it will allow for the development of regional food systems on the
Veluwezoom and elsewhere in the Netherlands. The benefits
of developing regional food systems in this way far outweigh
the costs. Benefits include the increase in sustainable nature
management and biodiversity, local soil quality, water buffering
function, redeeming drought issues and decreasing the for
insecticides. Furthermore, it will allow for smaller-scale initiatives
such as this to break up the monotonous stretches of monocultural
cropping, whilst restoring and redeveloping characteristic visual
landscape elements.
The integrated approach to regional foodscape design that was
developed is an important step towards allowing small-scale
initiatives like this to be upscaled in a holistic way. It was based on
recent research done by Brecht Leseman, who developed a beer
foodscape in a regional park using the Food Systems Approach
by Potteiger (Leseman, 2019; Potteiger, 2013). Adding multiple
steps allowed for the upscaling of a farming system, as well as for
a thorough exploration of the entire city region in which this was
to be upscaled. The prime significance of this thesis to the field
of landscape architecture is the development of a valid approach
to regional food system design that combines both quantitative
and qualitative methods. This approach, once tried and tested,
has the potential to provide the steps to upscale any small-scale
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agriculture-based initiative in a holistic manner. Small scale
agriculture-based initiatives such as this are on the rise in the
Netherlands, as seen for instance in the competition Brood en
Spelen (College van Rijksadviseurs, 2020). Same as this one, these
initiatives will need to be upscaled if they are to make a significant
impact. Utilising this integrated approach will allow them to do
so in a holistic and cohesive manner. Using a regional approach is
vital when embedding new initiatives such as that of heathland
farming in a city region. Consider for instance, the impact on
the infrastructure of the region an increase of regional food
production would entail. If a system of direct selling is applied,
transport possibilities throughout the region need to be prepared
to handle this. This will have an effect on the landscape in the
form of investments in infrastructure and the development of new
distribution centres and sales locations in, around or outside the
city. Considerations such as these require thinking on a regional
scale.
The research approach is based on three main theories: farming
systems research, the food system approach and city region food
system development. With this combination, I tried to create an
as holistic approach as possible. However, it is debatable whether
this is the most suitable combination to achieve this, as there is
a great range of different strategies concerning food systems
available. Most of these strategies imply change, although
concrete design ingredients are often not included. In selecting
appropriate theories for this research, I focused on strategies
that included specific ingredients that could be used to inform a
concrete design. Although the design ingredients of the three used
theories offer concreteness, they were often still fairly broad to
interpret. Take for example the design ingredient ‘increase food
access.’ This can be interpreted in multiple ways. Also, there were
very few examples of realistic implementations of these design
ingredients because they are relatively new (city region food
system), not so much viewed from the perspective of food, or not
used to large scale implementations (farming systems research).
Because of this, I regularly had to use my interpretations as a
designer to define the theoretical design ingredients as specifically
as possible. In the process of spatial design, model development,
the model study and assessment criteria, a great deal of intuition
and a high level of designers’ influence was needed to transform
these abstract theoretical ingredients and analytical outcomes into
spatial configurations. These interpretations are biased as they
include intuition and personal design preferences.

different opinion on this as well, it may be worthwhile considering
to develop this system not as a single regional food network, as
several small-scale initiatives that are all partnered to Foundation
Heideboerderij.
The greatest shortcoming of this thesis is the lack of reliable
data regarding the financial feasibility of the proposed design. At
the start of this research, Foundation Heideboerderij asked for
a “dreamscape” in which heathland farming was realised to its
fullest potential. However, the enormous scale of the undertaking
the actual realisation of this project would entail, has led me to
believe that this design would be better built up slowly, one estate
at a time, rather than thinking it realistic to implement all at once.
Although a financial prognosis using a similar agricultural model
was devised, the limited availability of data about the current food
network of the Veluwezoom and concrete production numbers for
the suggested crops made a definite prognosis difficult. Moreover,
time restrictions and a lack of agro-economical knowledge did not
allow for a calculation of the costs for implementing the rest of the
food network.
Another weakness in this research is centred around my
knowledge of the region’s business owners and inhabitants.
Although potential stakeholders in the city region were identified,
this research did not account for their willingness to participate in
a community supported agriculture scheme. Very few actors were
spoken to in the field, which led to the narrative analysis being
primarily based on literature studies. This means the narrative
analysis may not offer an objective view of the true food narratives
apparent in the region. Neither were the suggested ones tested in
the field, so the proposed legibility and how they may be received
by the public is also questionable. Because the heathland food
system is a compound food system, the time restrictions did not
allow for a full narrative analysis of the entire heathland food
network. The choice was made to limit the focus to the livestockrelated side of the heathland food system. A full-blown analysis of
all narratives related to the food network would ensure a better
integration of the system in the city region.

While the model development and assessment approach used
in this thesis resulted in the choice for the final model, this does
not necessarily mean that it is the best or only one out there. The
chosen one worked best at considering all the factors that were
deemed important in upscaling the heathland farming system
throughout this research. However, Foundation Heideboerderij’s
current approach to developing their food network is by presenting
their potential stakeholders with options individually and
letting them decide amongst themselves what the best course
of action for their particular situation is. This means that all
proposed models, or even parts of each model could potentially
be interesting in this deliberation. Therefore, all models should
be considered in their decision-making process. The upscaled
version of the heathland farming system that was developed in
this thesis was based on choosing a single revenue model to use
across the entire region, but as each heathland farm may have a
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7.3 Recommendations & reflections
In this section recommendations for a continuation of this research
as well as specifically for Foundation Heideboerderij are made.
Subsequently, some reflections on the thesis as a whole will be
made.
The research approach developed in this thesis is just one example
of an exploration on how best to upscale a farming system within
the food network of a city region. While it worked well for this
particular topic and case, it would be valuable to test it within other
contexts. Due to a lack of time and a different research focus, this
research did not study the political feasibility, and barely touched
upon the financial feasibility of this plan. Follow-up research
is required before the full conceivability of this project can be
determined. In follow-up theory development I would recommend
for these two scopes to be incorporated in the integrated approach
to regional foodscape design. Now that the current minister of
agriculture, nature and food quality, Carola Schouten, encourages
the development of alternative food systems such as this one in
the Netherlands, this theory development is more important than
ever.
The next step in developing the heathland food system as an
integral part to a regional food network is to fill the remaining
knowledge gaps regarding agro-economic, economic and
landscape impact to check the feasibility and accuracy of the
design. Although the farming system assessment and the food
system assessment will stay true, when implementing the
heathland food system outside of the Veluwezoom city region,
the food narrative analysis, food network analysis and food space
analysis and development will have to be redone for the most
part. Even so, a lot of generalised examples, conclusions and
guidelines from these chapters will be applicable elsewhere in the
Netherlands, or even outside of it. Nevertheless, design results for
this case must be verified in other cases to improve its validity and
reliability.
The few modern agricultural methods that were chosen were
deemed the most suitable to the landscape and situation in
question, but it would be interesting to research a few more as
viable contenders within the same system, such as pixel farming
or precision agriculture using farm robots. Additional insights such
as these, as well as increased design inspiration could have been
generated together with more elaborated expert-knowledge.
Additionally, it would have been interesting to supplement this
knowledge with participation input from case study inhabitants
and stakeholders (e.g. to better characterise the Veluwezoom’s
identity and sharpen its needs). There was hardly any regional
food data available to me during the research period, so in followup research a thorough exploration of the complete regional
food network of the Veluwezoom city region and the network
of flows of the global food network in this area could be used to
greatly improve the accuracy of the integration of the heathland
food network. More extensive research is also required to get
approximation of the regional sales market.

This thesis has provided Foundation Heideboerderij with an
exploration of how and where their practices can be upscaled

within a regional food system on the Veluwezoom. The findings of
this research, in particular the potential map of the city region and
model study, will aid the foundation in the future development of
their project.
I believe upscaling the heathland food system to the extent that
has been projected within this thesis is unrealistic with the current
approach foundation Heideboerderij has adopted. Their current
methods of locating individual stakeholders one at a time will not
be sufficient in achieving the upscaling required, especially where
arable farmers are concerned. For the sufficient maintenance of
the complete area of heathland in the city region, you would need
to convince all owners of 1202 hectares of farmland in the city
region to switch to using sheep manure for their entire production
cycle. This is unlikely to happen, as most of these farmers are
currently in the business of producing monocultures of maize for
the global market. As such these are farming practices that are
completely based on high profit, high potential cycles in order
to compete financially. Most will therefore be unwilling or even
unable to cooperate with the heathland food system without
bringing their financial stability in danger. As the majority of
the farmland used in the proposed food network is subject to
letting contracts, once the current contract durations expire the
landowner has the opportunity to put down the participation in
the Heideboerderij network as a condition in the lease contract.
Convincing large landowners such as estate foundations,
municipalities or LMO’s to join the foundation’s cause is a far more
realistic course of action.
I therefore advise Foundation Heideboerderij to consider each
of the models as possibilities for expanding the heathland food
system alongside the global food network. Even though the
agropark and the rural vacancy models may not be of interest on
such large a scale or are not possible within the financial restraints
of the foundation, this situation may change in the future.
Proposed technologies may become cheaper, and all models have
unique benefits that may work well within the food system if given
a chance.
For the other sectors of the food system besides arable production,
the potential stakeholder map provided in chapter 5 may provide a
basis for future partnerships. When selecting stakeholders outside
of the potential stakeholder network provided in this research, it
is highly recommended that Foundation Heideboerderij chooses
a company with similar branding goals, such as sustainability or
circularity, to help reinforce the other narratives in place.
Besides all these business recommendations, I strongly encourage
also keeping the existing landscape structures and visual
landscape characteristics in mind when implementing a new
heathland food network. This can be done through enforcing
local narratives, reinstating elements from the system’s cultural
heritage or exploring the multifunctional landscape development
map in chapter 5. While Foundation Heideboerderij themselves
had not considered using food narratives as a means to develop
their practices as a food network, I strongly urge them to do
so. The narratives will help link the different sites within the
network and will aid potential consumers in connecting with
the produce. Although each heathland food hub should have a
strong recognizable style, they should all tell individual stories,
so as to avoid homogeneity across the region. Most of the
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narratives analysed in this thesis were regional ones, so can be
implemented across the entire Veluwezoom city region. However,
I highly recommend also looking for local narratives to make each
heathland food hub truly unique.
The regional food sector in the Arnhem-Nijmegen region is
bustling with activity at the moment, so I look forward to seeing
how the heathland food system has been developed on a regional
scale in a few years, alongside many initiatives like it. The maps
and images developed in this thesis may be used by Foundation
Heideboerderij to further gather subsidies and external funding
for their project and to convince future stakeholders to join their
cause. I hope that they do, and that I can one day say I helped to
upscale their system to its full potential. To conclude, I hope that
this thesis will contribute to a growing awareness on the increasing
need for new, sustainable food systems that allow for integrated
landscape management.
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Appendices

Total % food production of ARNHEM
TOTAL YEARLY FOOD FOR HOW MANY PEOPLE:

total ha
x gram per ha
/159277 (gram/person)
% of total consumption per person per year

Potatoes, nuts, vegetables, pulses & fruit

total ha
x gram per ha
/159277 (gram/person)
% of total consumption per person per year

Bread, pasta, grains & rice

total (grams)
/159277 (gram/person)
% of total consumption per person per year

MODEL STUDY
Meat

in Model 1 (agropark)

in Model 1 (agropark)

in Model 1 (agropark)

0,098876528
157

0
0
0
0

0
0
0
0

171000000
1073,601336
0,098876528

0,425978348
170

Total % food production of ARNHEM
TOTAL YEARLY FOOD FOR HOW MANY PEOPLE:

16,25
66899674,95
420,0209381
0,15473234

15
117270723
736,2690345
0,271235599

A single heathland farm

A single heathland farm

4500
0,028252667
1,04081E-05

total ha
x gram per ha
/159277 (gram/person)
% of total consumption per person per year

Potatoes, nuts, vegetables, pulses & fruit

total ha
x gram per ha
/159277 (gram/person)
% of total consumption per person per year

Bread, pasta, grains & rice

total (grams)
/159277 (gram/person)
% of total consumption per person per year

58,86816257
93.763

8094
63279282131
397290,771
36,58968235

8768,5
36099064606
226643,2982
20,87339272

2430000000
15256,44004
1,405087497

2,012602187
3.206

276,87
2164583005
13590,05384
1,251616673

in Model 2 (heathland estates)

300
1235070922
7754,232703
0,714149263

in Model 2 (heathland estates)

81000000
508,5480013
0,04683625

in Model 2 (heathland estates)

in scenario 1

in scenario 1

in Scenario 1

2,012602187
3.206

300
1235070922
7754,232703
0,714149263

81000000
508,5480013
0,04683625

25,48072659
39.819

3503,7
27392095479
171977,7211
15,83880282

3795,7
15626528999
98109,1369
9,035654532

1048500000
6582,87135
0,606269235

Vertical farming twice as productive! X2
5,204561995
8.290

in Model 2 (heathland estates)

in Model 2 (heathland estates)

Mixed model & regional design

in scenario 3

in scenario 3

in Scenario 3

276,87
2164583005
13590,05384
1,251616673

0
0
0
0

81000000
508,5480013
0,04683625

4,193625419
6.679

576,77
4509215660
28310,52607
2,607342611

624,83
2572364548
16150,2574
1,487406281

171000000
1073,601336
0,098876528

570,47
4459961957
28001,29307
2,578862873

in Model 3 (rural vacancy)

in Model 3 (rural vacancy)

in Model 3 (rural vacancy)

in scenario 2 (Business as usual)

in scenario 2 (Business as usual)

in Scenario 2 (Business as usual)

Mixed model

Mixed model

Regional design 30 year prognosis

4,193625419
6.679

576,77
4509215660
28310,52607
2,607342611

624,83
2572364548
16150,2574
1,487406281

171000000
1073,601336
0,098876528

Consumption per person per year (grams) Land use per person per year (hectares) Land use per consumed gram (hectares/grams) Percentages consumption per person per year of total Sum highlighted percentages: heathland farm produce
34888
0,12
3,38594E-06
3,213114754
3,213114754
125312
0,037331863
2,97911E-07
11,54098361
4628
0,005076923
1,097E-06
0,426229508
7832
0,016154585
2,06264E-06
0,721311475
69064
0,016775717
2,42901E-07
6,360655738
6,360655738
10680
0,002889345
2,70538E-07
0,983606557
672840
0,027110837
4,02931E-08
61,96721311
120328
0,015391054
1,27909E-07
11,08196721
11,08196721
40228
0,007934065
1,97227E-07
3,704918033
1085800
0,25
271450
100
20,6557377

SCENARIO STUDY Upscaling the heathland farm within the CRFS (Arnhem has 159277 inhabitants)
Meat
A single heathland farm

TOTAL

Other food (sweet and savoury snacks, fish products)

Potatoes, nuts, vegetables, pulses & fruit

Beverages (excl. dairy)

Sugar

Bread, pasta, grains & rice

Oil and fats

Eggs

Dairy

Meat (beef, pig, poultry, other)

Product

Appendix A - Calculations

appendix a - calculations

I

II

appendix a - calculations

SCENARIO 3: Production of 25% of Arnhem's food consumption
58395.6 ha heather is needed
58395 sheep
233 flocks of 250
7299.4 ha arable land
7299.4 ha meadow
233 stables (219566 m2 total)
34950000 kg manure incl straw in stables
466 sheep dogs
233580 kg wool
5839 sheep skins and 58395 lamb skins
bread, pasta grains & rice =3795.7 ha =15626529kg
potatos nuts vegetables pulses & fruit = 3503.7 ha = 27392202.4kg
meat = 1048500 kg

In city region current total is 9613 ha heather
9613 sheep
38 flocks of 250
1201,6 ha arable land
1201,6 ha meadow
38 stables (35720 m2 total)
5700000 kg manure incl straw in stables
76 sheep dogs
38452 kg wool
961 sheep skins and 9613 lamb skins
bread, pasta grains & rice =624,83 ha = 2572364,548kg
potatos nuts vegetables pulses & fruit = 576.77 ha = 4509215,66kg
meat = 171000 kg

SCENARIO 2: Maximum upscaling within the city region (production of 4% of Arnhem's food consumption)

Total grazable land NL is 134900 ha
13900 sheep
540 flocks of 250 sheep
manure for 16862.5 ha arable land
16862.5 ha meadow needed
540 stables needed (total of 507600 m2)
1080 sheep dogs
81000000 kg manure incl straw in stables
539600 kg wool
13490 sheep skins, 134900 lamb skins
bread, pasta grains & rice = 8768,5 ha = 36099064,6 kg
potatos nuts vegetables pulses & fruit = 8094 ha = 63279282 kg
meat = 2430000 kg

Esri Nederland on Arcgis online, 2019

Schrijver, 2016

Schrijver, 2016
de Klyn & de Graaff, 2018
de Klyn & de Graaff, 2018; Daarom eten we schaap, 2019; M. Woestenburg, personal communication, July 31st , 2019
Daarom eten we schaap, 2019
Kengetallen SZH, M. Woestenburg, personal communication, August 3rd, 2019
Van de Schapenhoeve, 2016
Van de Schapenhoeve, 2016
Van de Schapenhoeve, 2016
M. Woestenburg, personal communication, August 3rd, 2019
de Klyn & de Graaff, 2018; Daarom eten we schaap, 2019
Praktijkonderzoek Veehouderij, 2002
M. Woestenburg, personal communication, July 31st, 2019
Praktijkonderzoek Veehouderij, 2002
Praktijkonderzoek Veehouderij, 2002
Praktijkonderzoek Veehouderij, 2002
Praktijkonderzoek Veehouderij, 2002
Praktijkonderzoek Veehouderij, 2002
Kengetallen SZH, M. Woestenburg, personal communication, August 3rd, 2019
de Klyn & de Graaff, 2018
Rijksinstituut voor Volksgezondheid en Milieu, 2018

Total grazable land in NL
134900 hectares
A single sheep grazes 1 hectare per year
Minimum flock is 250 ewes for a shepherd to be financially stable
Each year the shepherd will sell to butcher: 25 sheep, 250 lambs
Carcass weight Veluws Heideschaap (Veluws heathland sheep) is 20 kg on average
Carcass weight lamb Veluws Heideschaap (Veluws heathland sheep) is 16 kg on average
Per flock this comes down to (25 x 20) + (250 x 16) = 4500 kg meat per year (or an average of 18 kg meat per animal)
This also means a production of 25 sheep skins and 250 lamb skins annually
Ratios grazable land: arable land: meadow = 8:1:1
One flock of 250 sheep consumes 1 ton of dry matter per hectare
A flock of 250 has a minimum of 2 sheepdogs
Veluws Heideschaap (Veluws heathland sheep) don't produce a surplus of milk available for human consumption
For a deep litter stable open front stables or Dutch barns ('kapschuur') with a partially open high front and large doors are ideal
Sheep need max 2,0m2 of bedded lying area in the stable
500m totaal
Lambs need max 1m2 of bedded lying area in the stable
250m totaal
Lambing pens are 2,25 m2
A stable incl everything that is needed for a flock of 250 is approximately 940m2
Veluwse Heideschapen (Veluws heathland sheep) produce an average of 4 kg of wool per sheep per year
150000 kg of manure is produced by 250 ewes in the stable incl straw bedding (+ another 75217,50 kg on the heathland)
The Dutch food footprint ratio between bread, pasta grains and rice : potatos, nuts, vegetables, pulses = 52 : 48 or 12:13

SCENARIO 1: Maximum upscaling within the Netherlands (production of 59% of of Arnhem's food consumption)

Source

Numbers used for single heathland farm

Appendix B - Plant matrix
PLANT MATRIX - Trees : deciduous
Name Latin + common

Acer saccharum +
sugar maple

Betula pendula +
silver birch

Cornus kousa +
Chinese dogwood

Fagus sylvatica +
common beech

Carya ovata +
shagbark hickory

Size, leaf shape

Fruit, flower

Application

Soil preferences

Height: 15 - 20 m
Crown shape:
round to oval
Leaf: 3/5 lobes,
bright green, 8 - 15
cm

Flowering: yellow- Park tree
green, pendulous
panicles, April
Fruit: bare, broadly
winged, 2 - 2.5 cm
long

Height: 15 - 20 m
Crown shape:
irregularly oval to
elongated
Leaf: ovate to
diamond-shaped,
fresh green, 3-6 cm

Flowering: catkins, Windbreaks, parks, Loose soil, requires Edible leaves and
yellow-green, X
forests
little moisture
sap, rough-feeling
upright and ± 1cm,
twigs, white bark
Y 3 - 8 cm, April
Fruit: hanging fruit
catkins, about 2 - 4
cm

Height: 4 - 8 m
Crown shape: wide
vase-shaped to
round
Leaf: ovate to oval,
dark green, 5 - 9 cm

Flowers: greenyellow, bracts
white, May / June
Fruits: stone fruit
fused together,
red

Solitary in garden
and park

Few soil
requirements, not
too wet

Special features

Well-drained soils

Spring

Summer

Autumn

Detail

Winter

Spring

Summer

Autumn

Detail

Edible sap
when fresh and
processed, wood
production, little
undergrowth
possible.

Young leaves
and fruit edible
when fresh and
processed, bee
plant, perennial.

Height: 30 - 35 m
Flowering time:
Park tree, avenue
Crown shape: round April - May Harvest tree, hedge plant
Leaf: oval to ovoid, time: October dark green, 4 - 10 December
cm

Well drained,
Leaves and nuts
humus-rich, not too edible when fresh
wet
and processed,
wood production,
native

Height: 20 - 25 m Flowering: Y catkins Park tree
Crown shape: broad light green, 8 - 12
pyramidal to round cm, X flowers in
Leaf: odd-pinnate, pairs, May
10 - 25 cm,
Fruit: round nut in
elongated leaflets, husk, Ø 2 - 6 cm
green

Rich, well-drained
soil

Height: 20 - 30 m
Crown shape:
round, capricious
Leaf: elongated,
shiny dark green,
serrated,
10shape
- 25 cm
Size, leaf

Airy, fertile, humus- Nuts edible
containing soil
when fresh and
processed, native,
bee plant

Flowering time:
Park tree
May - June Harvest
time: SeptemberOctober

Winter

Nuts edible
when fresh and
processed, wood
production

PLANT MATRIX - Trees : deciduous

Castanea sativa +
sweet chestnut

Name Latin + common

Quercus robur +
common oak

Fruit, flower

Height: 25 - 30 m
Flowering time:
Crown shape: round May Harvest
Leaf: inverted
time: October ovate, lobed, green, December
5 - 14 cm

Application
Forest, park and
avenue tree

Soil preferences

Special features

Nutrient-rich and Nuts edible when
moisture-retaining processed, native

Prunus avium +
wild cherry

Height: 8 - 12 m
Flowering time:
Park and avenue
Crown shape: round April - May Harvest tree
Leaf: ovate, dark
time: May - July
green, 6 - 15 cm

Calcareous, fertile, Fruit edible when
sandy soil
fresh or processed,
wood production,
native, bee plant

Prunus cerasus +
sour cherry

Height: up to 6 m Flowering time:
Park and avenue
Crown shape: round March - April
tree
Leaf: pointed green Harvest time: June
- July

All, acidic, neutral, Fruit edible when
calcareous, any
processed, native,
well-drained soil
bee plant, perennial

Height: 10 - 15 m
Crown shape:
Sorbus domestica + ovate to spherical.
service tree
Leaf: odd-pinnate,
about 20 cm, 11 - 21
leaflets, dark green

Prunus serrulata +
Japanese cherry

Flowering: white, in Park tree, small
felt-like hairs, Ø 12 garden
cm, May/June
Fruit: apple or pearshaped, 2.5 - 3 cm
long, yellow-green,
red on sunny side

Height: 8 - 10 m
Flowering in dense Parks, public
Crown shape: wide clusters, pure pink, gardens, avenues
vase-shaped, later full, late April / early and streets
overhanging
May
Leaf: ellipse, bronze Fruits: rarely
green, later dark
green, 7 - 12 cm

Little demanding,
suitable for rockhard soils

Fruit edible when
fresh or processed,
wood production

Does not tolerate
wet soil

Edible fruit, smooth
bark is brown-gray,
twigs red-brown

Height: 15 - 20 m
Flowering: in
Street and avenue Neutral to
Crown shape:
bundles, white,
tree, in parks
calcareous,
Pyrus communis + elongated to ovoid, April
preferably dry
common pear
variable. Leaf: oval Fruit: yellow-brown
to round, shiny dark small pears, about
green, 4 - 8 cm
4 - 12 cm

Fruit fresh edible,
processed edible,
bee plant, perennial
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PLANT MATRIX - Trees : deciduous
Name Latin + common

Size, leaf shape

Fruit, flower

Flowering: hanging Parks and estates
catkins about 6 - 8
cm, May / June
Fruit: walnuts,
shallowly grooved,
green fruit husk,
edible

Calcareous and
moist soil

Nuts edible when
fresh or processed,
used for wood
production, native

Height: 5 - 8 m
Crown shape:
Malus domestica + Broad and low
cultivated apple
Leaf: Oval to ovate,
green

Flowering time:
April - May
Harvest time:
August - October

Nutrient-rich and
not too wet

Fruit edible when
fresh or processed,
bee plant, perennial

Height: 3 - 12 m
Crown shape:
Prunus domestica + round and regularly
European plum
branched, dense
Leaf: Round to
elliptical, 4 - 10 cm,
matt green

Flowering time:
Forest edges and Moist, moderately Fruit edible when
April - May
roadsides, in parks nutrient-rich soil. fresh or processed,
Harvest time: July bee plant, perennial
August

Malus sylvestris +
European crab
apple

Height: 15 - 30 m
Crown shape:
round, irregular
Leaf: odd-pinnate,
bright green, 20 30 cm

Parks and estates

Special features
Nuts edible when
fresh or processed,
used for wood
production

Juglans regia +
Walnut

Flowering time:
June
Harvest time:
September

Soil preferences
Well-drained,
water-permeable
and fertile soil

Juglans cinerea +
butternut

Height: 20 - 30 m
Crown shape:
symmetrical, broad
and airy crown.
Leaf: feathered
composite, 40-70
cm, light green

Application

Orchards, forest
edges

Height: 7 - 9 m
Crown shape:
round, irregular
Leaf: oval to ovate,
shiny green, 4 - 8
cm

Flowering: light
pink to white,
single, Ø 3 - 4 cm
Fruit: ovoid to
round, greenish
yellow, Ø 3 - 4 cm

Orchards, forest
edges

Nutritious, welldrained soil

Origin europe,
fresh and processed
edible fruits

Height: 6 - 10 m

Flowers:

Park tree

Moisturized,

Fruit edible when
fresh or processed,
bee plant, perennial

Leaf: broad ovate
to heart-shaped,
Size,green,
leaf shape
glossy
5 - 12
cm

green, May / June
Fruits: ovoid, dark
flower
red Fruit,
to almost
black,
2 - 3 cm

shape:
inconspicuous in
well-drained
PLANTCrown
MATRIX
- Trees
broad,
round
hanging
catkins, : deciduous
soil, preferably

Morus nigra +
black mulberry

Name Latin + common

Height: 30 - 40 m
Crown shape:
broad pyramidal.
Leaf: heart-shaped,
broad leaf base,
dark green, 5 - 12
cm

Spring

Summer

Autumn

Detail

Winter

Spring

Summer

Autumn

Detail

calcareous
Application

Height: 10 - 15 m
Flowering: in
Street tree, small
Crown shape: broad umbels, Ø approx. garden
Sorbus aucuparia + ovate
14 cm, white, May
rowan
Leaf: odd-pinnate, / June
up to 20 cm long, Fruit: orangematt dark green
red to red, Ø
approximately 1 cm

Tilia x europaea +
common lime

Winter

Soil preferences

Special features

Not demanding,
Fruit, edible when
can be used on poor processed, native,
soils
perennial

Flower: in umbels, Solitary, street tree, All soil types
7 - 10 cm, flowers forests
3 - 11 together,
yellowish-white,
June / July. Fruit:
round/oval, 0.6 cm,
gray-brown, feltlike

Edible flowers,
leaves, juice and
inner bark, bee
plant.
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PLANT MATRIX - Trees : coniferous
Name Latin + common

Ginkgo biloba +
maidenhair tree

Juniperus
communis +
common juniper

Thuja occidentalis
+ northern whitecedar

Pinus sylvestris +
Scots pine

Pinus albicaulis +
whitebark pine

Size, leaf shape

Fruit, flower

Application

Soil preferences

Special features

Height: 15 - 25
m. Crown shape:
narrow pyramidal,
later spreading
Leaf: fan-shaped,
parallel veins,
bundles of 3-5

Flower: X single or Park, avenue and
in pairs, Y in 3 - 5 cm street tree
long catkins, April /
May
Fruits: round, Ø
2 - 3 cm, yelloworange

All soil types

Nuts edible when
fresh or processed,
suitable for wood
production,
medicinal,
evergreen

Height: 1.5-3 m.
Crown shape:
columnar
Leaf: spiky needles
in wreaths of three.

Flower: small,
Heath garden,
yellow, at the base heather field
of the leaves. May
- June Fruit: Green
berry-like cone in
June ripens blue in
Sept- Oct

All soil types

Edible Parts:
fruit leaves, seed
Native, medicinal,
evergreen

Height: 15 - 20 m
Crown shape:
pyramidal
Leaf: scales, dull
bright green,
yellow-brown in
winter

Flowering:
Solitair, haagplant All soil types
inconspicuous
Fruit: cones, light
brown, scaly, 1.5 - 2
cm

Edible needles,
young shoots
and inner bark,
evergreen

Height: 10 - 30 m.
Shape: pyramidal,
later parasolshaped. Leaf:
needles per 2, stiff,
blue-green, slightly
twisted, 3-6 cm

Flowering: Y light Solitary in parks,
lemon yellow, X
forestry
dark red to brown
Fruit: hanging
cones, single or 2-3
together, 3-6 cm

Well drained and
dry, slightly acidic

Edible when
processed,
suitable for wood
production, native,
evergreen

Sand and loamy
sand, well-drained.
Can withstand poor
soil.

Evergreen, white
bark
Edible Parts: Inner
bark and seed

Height: 20 m
Flowering time:
Crown shape: oval May - June
pyramidal
Harvest time:
Leaf: needles 3 to 7 September
cm long, dark green

Height: 30 m
Crown shape:
Pinus cembra
conical
sibirica +
Leaf: in bundles of
Siberian stone pine 5 green / blue-gray,
5-10 cm long

Solitary in parks,
forestry

The seeds ripen in Park, solitary or
the second year
in groups, small
from September to garden
October.

Winter

Spring

Summer

Autumn

Detail

Winter

Spring

Summer

Autumn

Detail

All soil types, if
Evergreen, edible
nutritious, and well seeds and juice
drained

PLANT MATRIX - Shrubs
Name Latin + common

Size, leaf shape

Height: 4 - 6 (8) m
Leaf: elongated
Mespilus germanica to inverted ovate,
+ medlar
dark green, 6 - 14
cm

Prunus serotina +
black cherry

Height: 15 - 20 m
Leaf: thin (inverted)
ovate to elongated
leaf, glossy dark
green and 5 - 12 cm
in size

Height: 1-3 m
Leaf: The pinnate
Ribes
leaves are three or
phoenicolasius +
five-fold. They are
Japanese wineberry light green at the
top and gray at the
bottom.

Ribes rubrum +
redcurrant

Ribes uva-crispa +
gooseberry

Sambucus nigra +
elderberry

Environmental
context
Parks, gardens

Spatial application

Soil preferences

Special features

Flattened spherical, Fertile and
Fruit edible when
erratic shape. As a retaining moisture processed, bee
hedge.
plant, perennial,
Flowering: white,
Ø 3.5 - 5 cm, May /
June; Fruits: brown,
Ø 4 - 5 cm

Forest edges,
Convex, solidary, as Tolerates very poor
forests, thickets,
a hedge, in wooded soil
heather, sea dunes bank or forest edge
(middle dunes),
wastelands and
along railways.

Fruit edible when
processed, used for
wood production,
bee plant
White flowers, MayJune. Then bears
red to black fruits

Forests (light
Convex hedge
deciduous forests), shape, irregular
forest edges,
thickets and
clearing areas.

Edible drupe, bee
plant.
Flowering months:
June and July.
Harvest time: July August.

Sunny to slightly
shaded places on
moist, calcareous,
rich and acid soil.

Height: 80-100 cm
Leaf: Deciduous.
Mostly five-lobed,
but sometimes
three-lobed leaves
are heart-shaped at
the base.

Forests, forest
edges, thickets,
hedges,
hedgerows, at
farms, shaded
rocks, sea dunes,
waterfronts

As a hedge, round, Permeable to
convex, or on
moisture, rich in
branches
humus

Height: 1.2 m
Leaf: three- or
four-lobed, blunttoothed, 3 cm wide

Forests, forest
A low, branchy,
edges, cut plains, spiky shrub
hedges, thickets,
wooded banks, sea
dunes, waterfronts,
at the foot of old
walls

Height: up to 10 m
Leaf: Leaves:
usually in groups
of five; large, dark
green and slightly
serrated.

Hedges, thickets, Solidary, in clumps Slightly acidic, very
clearing plains,
or as a hedge or
nutrient-rich soil
forests, coastal sea wooded bank
belts, sea dunes,
old walls, landfills
and waterfronts

Dry to fairly wet,
but usually moist,
moderately
nutrient-rich, light,
slightly acidic to
calcareous soil

Fruit edible when
fresh or processed,
native, bee plant
Flowering time:
April
Harvest time: June
- July
Fruit, fresh
edible, processed
edible, bee plant,
Flowering time:
April
Harvest time: June
- July
Fruits and young
bud edible,
native, bee plant,
medicinal;
Flowers: May June; Harvest:
Sept– Oct
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PLANT MATRIX - Perennials
Name Latin + common

Size, leaf shape

Flower

Application

Soil preferences

Special features

Plant density: 9 per
m2
Claytonia perfoliata Height: 10 - 20 cm.
+ miner’s lettuce
Leaf: diamondshaped to ovate,
long stem.
Evergreen

Flower: April, May Slightly shaded
and June. Petals
2 to 3 mm large,
white with a round
top or slightly
incised.

Dry, moderately
nutrient-rich to
nutrient-rich,
usually nitrogenrich, humus-rich
sandy soil

Vegetables, leaves,
flowers and roots
edible when fresh
and processed.
Medicinal
properties

Plant density: 3 - 5
per m2
Cynara scolymus + Height: 1.5 m
globe artichoke
Leaf: gray leaves,
deciduous

Flower: Light
purple bloom
from August to
September

Sunny

Sandy, loamy and
(heavy) clay soils,
preferably welldrained

Leaves, flower head
and leaves edible
when processed,
bee plant

Plant density: 7 per Flower: White with Sunny
m2
yellow heart
Height: 10 cm
June - July
Leaf: green,
palmate, deciduous

Humus rich, no
objection to lime,
moist

Fruit edible fresh
and processed,
butterfly plant, bee
plant

Plant density: 5-7
per m2. Height:
30-100 cm. Leaf:
evergreen,
gray-green, often
with yellow spots
on old leaves, oval

Dry calcareous soil Herbs edible
when fresh and
processed, butterfly
plant, medicinal
properties

Fragaria vesca +
wild strawberry

Salvia officinalis +
sage

Hylotelephium
telephium +
orpine

Flower: June to
Sunny
August light purple
to blue; white and
pink are less
common.

Planting density:
Flower: Dark red
Sun to light shade
7-9 per m2
from September to
Height: Up to 40 cm October
Leaf: light green to
blue-green, oblong
to ovate, Evergreen

Fairly dry to moist, Edible leaves
nutrient-poor
to moderately
nutrient-rich,
moderately acidic
to calcareous

Plant density: 1 per Flower: from April

Well-drained,
sandy, loamy or
(heavy) clay soils

Sun, partial shade

to June
or shade
PLANTm2
MATRIX
- Perennials
Height:
175-250 cm

Zanthoxylum
simulans +
Chinese-pepper
Name Latin + common

Agastache
foeniculum’ +
blue giant hyssop

Allium
ampeloprasum +
wild leek

Apios tuberosa +
potato bean

Leaf: wonderfully
fragrant, bright
Size,turns
leaf shape
green;
yellow
in autumn

Plant density: 5 per
m2
Height: 100-125 cm
Leaf: lanceolate
to oval, fragrant.
Deciduous

Flower

Application

Soil preferences

Flower color:
Sun to partial shade Soil that should
purple-violet
not be too wet in
Flowering time:
both summer and
August - September
certainly not in
Small purple-violet
winter.
lip flowers in thick
ears

Bark, leaves and
berries edible when
processed, emits
a wonderful spicy
aroma in autumn
Special features

Sandy, loamy
and clayey soils,
preferably welldrained.

Edible bulb and
leaves

Plant density: 1-3
per m2
Height: 5 - 6 m
Leaf: Green
deciduous

Sandy and loamy
soils, preferably
well-drained.

Edible carrot, seed
pod and seeds

Sun and partial
shade

Spring

Summer

Autumn

Detail

Winter

Spring

Summer

Autumn

Detail

Attracts butterflies
and bees, edible
foliage

Plant density: 5 per Pale pink spherical Full sun
m2
umbels, bloom
Height: 1.8 m
from July to August
Leaf: blue-green,
evergreen

Pink bloom
from August to
September

Winter

Plant density: 7 - 9 Purple bloom from Sun or partial shade Fairly nutrientYoung leaves and
per m2
April to July
poor to moderately flowers edible
Aquilegia vulgaris + Height: 1 m
nutrient-rich,
common columbine Leaf: blue-green
moist, calcareous,
Deciduous
rich, acid soil (marl,
sand, loam).

Hosta fortunei +
plantain lily

Perovskia
atriplicifolia +
Russian sage

Plant density: 5-7 Purple bloom from Shady, partial
per m2
July to August
shade or full sun
Height: 50
centimeters
Leaf: heart-shaped
dark green leaves.
Deciduous
Plant density: 3 - 5
pieces / m²
Height: 100 - 120
cm
Leaf: gray / silver
Deciduous

Flowering color:
violet blue
Flowering month:
July, August,
September,
October

Slightly acidic soil, Leaf and young
moderately moist shoots edible

Sun / partial shade Dry soil, lime-loving Edible flowers
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PLANT MATRIX - Perennials
Name Latin + common

Lonicera
periclymemum +
honeysuckle

Tropaeolum
tuberosum +
mashua

Rheum
rhabarbarum +
rubarb

Size, leaf shape
Plant density: 1 per
m2. Height: 400 cm
- 600 cm
Leaf: deciduous,
green, ovoid to
elongated, 4-10 cm

Flower

Flower: June Sun, half shade
October. Yellowishwhite, sometimes
red or purple. 4-5
cm long
Fruit: red and round

Plant density: 5 per Flower: red-withm2
yellow flowers in
Height: 175 cm
June to October
Leaf: dark green,
shield-shaped,
deciduous
Plant density: 1 per
m2
Height: 150 cm
Leaf: dark green
on red stems,
deciduous

Plant density: 7 - 9
per m2
Phlomis tuberosa + Height: 140 - 150
tuberous Jerusalem cm
sage
Leaf: Green
deciduous

Application

Sun, half shade

Soil preferences

Special features

Winter

Spring

Summer

Autumn

Detail

Winter

Spring

Summer

Autumn

Detail

Dry to fairly wet,
Edible
nutrient-poor to
nutrient-rich, weak
to moderately
acidic, usually lowlime rich, acid soil
Well-drained sandy Leaf edible when
and loamy soils
fresh, tubers edible
when processed,
butterfly plant

Flower: Creamy
Sun, half shade
white flower
panicles on high
stems from May to
July

Acidic to neutral, Petioles edible
fertile, humus-rich, when fresh and
moisture-retaining processed
but well-drained
soil

Light pink / purple- Full sun
violet blooms in
June to July light
flowers arranged
in regular whorls
around the long,
dark red stems

Well-drained, dry
but nutritious soil

They remain
decorative after
flowering, edible
roots

PLANT MATRIX - Bulbs
Name Latin + common

Size, leaf shape

Application

Soil preferences

Special features

10 per m2

Sun requirements: Suitable for
Sun, partial shade planting under
or shade
shrubs, trees
Flowering time:
June - July
Flower: many white
flowers

Preferably welldrained sandy or
loamy soils.

Vegetables, herbs,
flowers edible when
fresh and processed

14 per m2

Sun requirements:
cannot grow in the
shade
Flowering time:
July - August
Flower: purple
-white

Sandy and loamy
soils and requires
moist but welldrained soil.

Vegetables edible
when fresh and
processed, bee
plant, annual

10 per m2

Sun requirements: Works well under
full sun
/ next to Malus,
Flowering time:
Prunus and Rubus
June
Flower: white, pink
or purple screen
and many bulbils.

Preferably welldrained sandy or
loamy soils.

Vegetables and
herbs edible
when fresh
and processed,
medicinal plant

3 per m2

Sun requirements: Under deciduous
full sun or partial
trees, in spring
shade
borders or beds
Flowering time:
July - August
Flower: dark violetblue with white

Well-drained soils, Early bloomer,
not too wet
edible flowers

9 – 16 per m2

Sun requirements: In meadows, nice Well-drained soils
sun or partial shade to combine with
Flowering time:
ornamental grasses
May - June
Flower: purple

7-10 per m2

Sun requirements:
light shade
Flowering time:
June - July
Flower: violet blue

Allium cepa +
onion

Allium cepa
ascalonicum +
shallot

Allium sativum +
garlic

Muscari neglectum
+ grape hyacinth

Allium siculum +
honey garlic

Cammasia
quamash
+ camas

Sun requirements,
flower

Works well
combined with
cabbage, beetroot,
tomatoes,
lettuce. Avoid the
combination with
beans and peas.

Vegetables edible
when fresh and
processed, bee
plant, annual

In a flower meadow Sandy, loamy,
Edible carrot and
or in combination clayey or heavy clay bulb
with low perennials soils.
and grasses in
borders, along a
moist pond edge

Figures plant matrix | Houtman and Van den Berk (2015); RHS (2020); van den Berk (2020).
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