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Executive summary
Food forests are a form of polyculture in which different layers of fruit-bearing or edible
plant species are mixed. According to theory, food forests have several advantages compared
with monoculture: soil degradation would occur less often, the different harvested products
could increase yields and food forests would be a source of social cohesion. However,
qualified data about food forests is lacking and there is a need for an universal monitoring
system for food forests. In this report we provide:
• A framework to monitor data about food forests
• Advice on how to approach data collection
• A suggestion for a data processing tool
Rich Forests wants to introduce a wider audience to food forests and asked us to develop
a method to monitor and evaluate food forest systems. Such a method can be used for the
collection of data, which in turn can be used to convince potential investors and policymakers
about the benefits of food forests. We conducted literature research, expert interviews and
field visits to food forest projects in the Netherlands. These gave us an insight in what
food forests are currently used for and what practitioners deem important considering their
practices. Based on these results we constructed a framework to monitor the ecological,
socio-economic and socio-cultural functions of food forests.
The framework consists of principles, themes and indicators. The principles are the
assumptions one should make before continuing with constructing themes. Themes are
the main subjects of importance for every function (ecology, economy and socio-cultural).
From the themes follow indicators that can determine the value of every theme. Indicators
and themes are based upon literature research, expert interviews and our findings during
field visits.
Most of the indicators we provide are suitable for measurement by food forest initiators
themselves; however, we also recommend some more complex indicators. We give a
description of how these indicators can be measured. We do recommend training to improve
the academic quality of the data.
Most of the information about food forests currently comes from citizens with a nonacademic background. To give advice on how to gather data for the database, we will
provide information on how to engage people in projects and how to motivate them to
collect and deliver data. We advise to invest in creating an incentive, giving a positive
feedback loop and accommodate trainings. This information is based on literature research
on citizen science, as well as on expert interviews.
We provide a decision-making tool that can be used to make decisions based on the food
forest data gathered using the suggested indicators. The Multi Criteria Analysis tool (MCA)
is a tool to compare different forms of agricultural practices. Themes can be weighted
separately, based on their importance per location. The outcome of the MCA can be used to
convince policymakers and investors of the potential food forests carry.
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1. Introduction

1.1

Context
Worldwide, agricultural production is largely based on monocultural methods, meaning that
only one species or crop variety is grown in a particular area (Jacke and Toensmeier, 2005).
As the world population is ever-growing, there is an increasing need for agricultural lands
to feed this growing population (Green et al, 2005; Balmford et al., 2012). However, land
conversion to monocultural agricultural lands can come with several disadvantages, such as
biodiversity loss and soil degradation (Balmford et al., 2012), which could have negative
consequences for farmers who depend on fertile grounds for their income (Chisholm and
Dumsday, 1987). In response to these disadvantages, initiatives have arisen that emphasize
the possibilities of polyculture, in which more species or crop varieties are grown in one
patch or space at the same time. Some agricultural systems aim to integrate a concious
use of land into polyculture. For example, diversity, resilience and stability of natural
systems can be created by the use of perennials. Moreover, human cultures and indigenous
knowledge can be incorporated in the polyculture system (Jacke and Toensmeier, 2005).
One of these polyculture approaches is the practice of food forests, which has gained
considerable attention over the last few years. And while much research has been done into
other polyculture initiatives such as permaculture, there are still possibilities to do more
research into the practice of food forests.
In a food forest initiative, a permaculture based on a forest ecosystem is created. Food
forests consist of diverse species that bear fruits or have edible parts. In the tropics, food
forests can cover up to multiple hundreds of hectares (Agenda Götsch, 2017)1 , while in
Northern Europe they are often smaller in size. Proponents of the system often identify
several benefits of food forests. Ecologically, under the condition that a food forest is
designed correctly (F. Bongers, personal communication, May 8, 2017), different species
in the agricultural system can support each other, possibly leading to less soil depletion
1 Confirmed

through informal interviewing on a field visit to food forest Ketelbroek on April 5, 2017
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compared to monoculture. Also, an existing forest ecosystem can be used for agricultural
production and does not have to be cut. In line with this, the growing of multiple species,
under the condition that a food forest is well-balanced, could lead to less biodiversity loss
(Jacke and Toensmeier, 2005). Economically, farmers with food forests could gain income
over an extended period due to several harvest moments within one season, as multiple
species are grown on the same piece of land. Lastly, socio-culturally, food forest farmers
can use indigenous and cultural knowledge on the forests for their farming methods (Rich
Forests, 2017). Therefore, in this report, we will use the following definition for food forests:
“A food forest is a polyculture design that consists of multiple layers of harvestable species,
fulfilling ecological, economical and socio-cultural functions through a practice of
inclusive farming and other (economical) activities”
1.2

Challenges & problem statement
Over the last few years, it has been identified that the practice of food forests has also
gained interest in the Netherlands (Rich Forests, 2017) and that there has been an increase
in new, small-scale initiatives (van Akker naar Bos, 2017). Through field research and
interviews, we have found that the reasons for this are varying. For example, ecologically, it
is emphasized that the Dutch landscape is shaped by agriculture, often at the cost of biodiversity. Therefore, the implementation of food forests could contribute to the restoration of
biodiversity in certain areas. Others2 emphasize that food forests can also be economically
subsistent and are a viable alternative to the practice of monoculture.
Several organizations and initiatives3 try to prove this and advance the practice of food
forests. However, scientific data about economic, ecological and social factors in relation
with food forests is currently lacking. The problem outlined to us in March 2017 by the
commissioner RichForests was twofold:
1. An efficient way to collect and organize data about food forests is lacking;
2. Food forest practitioners have to be involved in the gathering and distributing on food
forest data.
Working together with both Dutch and international initiatives and companies, the NGO
Rich Forests tries to advance the practice of food forests internationally. Through providing
close-at-home examples, Rich Forests tries to demonstrate the viability of food forests to
investors or funds, as well as to influence decision-making on agricultural policies. For this
reason, a database with reliable data is needed to provide input for these activities.
In order to solve the identified problems, Rich Forests asked us to conduct research
into which universal indicators are important to include in such a database and into how a
possible database can be efficiently used and organised. Reasoning from this assignment,
we have drawn up the following research question:
2 For
3 For

example RichForests, who have developed an economic calculation model specifically for food forests
example local initiatives, but also national organisations such as the Food Forestry Network
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How can food forests be evaluated and monitored using universally applicable economic,
ecological and socio-cultural themes and indicators?
In order to answer this research question in this report, we have composed several sub
research questions:
• What are the indicators of an ecological, economic and socio-cultural sustainable food
forest?
• What are incentives for food forests practitioners to engage in monitoring and evaluation projects?
• How do Dutch food forest practitioners perceive the importance and applicability of
the indicators identified in the literature study?
• What are the most relevant stakeholders for the project?
• Which factors do the relevant stakeholders identify as important for Dutch food forests
initiatives?
• What are the possibilities for the creation of a digital monitoring tool?
• To what extent are the identified indicators applicable for different ecosystems?
Each of the sub research questions has a different function towards answering the main
research question and solving different aspects of the problem that was outlined to us. The
sub research questions can be divided over the two sides of the problem that was proposed
to us. In Annex 1 a detailed overview of the problems, outputs a
1.3

Outputs & methods
In this part of the report we will discuss shortly the research methods used as well as the
outputs of our research. We have chosen to split up the methodology section; detailed
information about the methodology and methodological considerations can be found in
Annex 1. In the Annex, we will discuss decisions we made regarding the different research
and data gathering methods, as well as elaborate on our interviews and field visits. Moreover,
in the Annex we discuss methodological limitations to our study.
For now, we want to shortly elaborate on our research methods. We believe that the used
research methods allow us to triangulate our findings and provide a solid scientific advice
towards the identified problem. The three different research methods we used, are:
• Literature research We have conducted literature research to find indicators to monitor
the ecological, economic and socio-cultural viability of food forests. These indicators
were selected based on literature research on the construction of indicators. Because
we were challenged to find ways for data collection as well, we have done literature
research on citizen science. Citizen science, the science about gathering data from
people with a non-academic background, provided us with insights on how to engage
the public in data collection.

12
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• Expert interviews We conducted interviews with three different experts on our three
indicator subjects: one expert on agroecological research, one expert on the construction of economical indicators and one expert on socio-cultural research. These
interviews gave us extra insights, inspiration for relevant literature and helped us
test our literature findings. Moreover, our academic advisor provided us with extra
information during informal interviews.
• Field visits We visited five different food forests initiatives. Here, we gained additional
knowledge about the practices of food forests and gained first-hand information about
food forests. During the excursions we were able to ask questions that we constructed
beforehand. This made it possible to compare the different initiatives.
With the information we gathered using this three methods, we aim to give a comprehensive advice. Our advice in this report consists of three sections: Providing a framework
consisting of universal indicators on the ecological, economical and socio-cultural functions
of food forests, in order to effectively organise data on food forests; Provide advice on data
gathering and data analysis for the abovementioned data base; Outlining a Multi-Criteria
Analysis (MCA) tool, which will be useful in decision-making and lobbying activities of
the commissioner. As our advice to the commissioner is threefold, the document is also
split up in four different parts. Firstly, the framework consisting of universal indicators is
provided, as well as an elaboration on how we have constructed these indicators. Secondly,
we will provide advice on data gathering methods and data analysis for the abovementioned
data base. Thirdly, we will outline the MCA tool. Lastly, we will discuss our advice and its
opportunities and limitations in a discussion and give recommendations.

2. Indicators of food forest sustainability

2.1

General indicator selection & criteria
In order to be able to provide an advice on effective monitoring and evaluation of food
forests, indicators have to be constructed to identify the relevant issues that have to be taken
into account in the future database. Multiple methods for the construction of indicators exist.
The approach taken in this paper is one that is inspired by a paper on the MOTIFS study
into monitoring tools for integrated farm sustainability by the Flemish government (Meul et
al., 2008). This study shows resemblance with the case of food forests, as it also focuses
on constructing ecological, economical and social indicators for a relatively new field of
study: in that case being integrated farm sustainability. This makes their methodological
considerations relevant for the food forest case.
In our report, indicators will be constructed in a top-down way1 , working from the
vision and principles of the phenomena that are researched. In this way, indicators will be
identified in a stepwise process. This approach aims to ensure completeness and conciseness of the identified indicators and consists of three steps: principles, themes and indicators.
• Principles
Underpinning our definition for sustainable food forests, principles define and underline the functions of food forests that we consider to be important on a broader,
universal level. Principles are drawn up as statements and cannot directly lead to
constructing indicators.
• Themes
Concrete themes are derived from principles in order to make the identified principles
of food forests more tangible at a practical level. A set of themes can support and
1 This

top-down approach is drawn from the MOTIFS study and further researched through literature research and a
semi-structured interview with a professor at Wageningen University and Research.
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Figure 2.1: A schematic overview of constructing indicators

concretize a principle. From a theme, relevant indicators can be constructed and
designed.
• Indicators
An indicator quantifies and simplifies phenomena and complex realities into manageable amount of meaningful information (Meul et al., 2008: 322). In the food forests
study, indicators identify aspects that are important in monitoring and evaluating the
efficiency of food forests on an universal level2 .

2.1.1

Criteria for setting up indicators
In scientific literature, many conditions for indicator selection process have been identified.
Taking into account that indicators quantify and simplify phenomena and complex realities
into manageable amount of meaningful information, they should in this case demonstrate
the (impact of) ecological, economical and socio-cultural aspects of food forests. In order to
provide a scientifically-based indicator selection method that is as accurate as possible, we
have taken the indicator criteria set by the abovementioned MOTIFS study for consistency
reasons with the abovementioned definitions. We have compared if these criteria were
recurring in other studies on indicator selection and indicator criteria (Niemeijer, 2008;
Riley, 2000; Hammond, 1995; OECD, 2001) and have added two criteria that focus on
the universal dimension of our study accordingly3 . In line with this, our study uses the
following criteria for indicators:
• Causality: there is an obvious and well-defined relationship between an indicator and
the phenomenon to monitor;
• Sensitivity: a change in the situation is reflected in a value change of the indicator;
2 Although

taken from the MOTIFS study, aspects of this definition are also resounded in other academic articles, such
as Hammond (1995)
3 The MOTIFS study is a study executed by a Flemish government agency (ILVO) focusing on sustainable agriculture
in Flanders. While these criteria were resounded in other academic literature, the need arises to add criteria for universal
and international applicability.

2.2 Ecological indicators for food forest sustainability

15

• Solidness: the well-documented calculation method of the indicator value minimally
depends on external factors;
• Use of benchmarks: benchmarks are available to evaluate the indicator value;
• Comprehensibility: indicator values and scores are easily interpretable;
• Universality: indicators are applicable to many areas/situations and scales of measurement
• International use: indicators have a wide international use / are internationally recognised.
In the following parts, we will identify per food forest function which principles, themes
and indicators are of importance. In the indicator selection process, we have taken into all
accounts all indicators. An overview of all themes and indicators per function can be found
in the tables in Annex 2.
However, we do acknowledge that there is a degree of relative importance to each
indicator, especially when resources for measuring are limited and not all indicators can be
measured. For this reason, we have identified these important indicators in the text of each
theme and explained the reasons for their importance. For reasons of overview and clarity,
we have also given each indicators a score in the table in Annex 2. Furthermore, we have
identified for each indicator the degree of measurability; is the indicator easy to measure, or
not? We believe that this might help decision-making about which indicators to measure
when resources are limited.
All scores given to measurability and feasibility of the proposed indicators have been
based on literature studies, field observations and interviews. They are an interpretation
of the data that we have gathered during this research. Therefore, it is possible that other
people, with other experiences give different scores to the same indicators. We would like
to advise the commissioner to take the scores that we have given into account and to adjust
them were deemed necessary.
2.2
2.2.1

Ecological indicators for food forest sustainability
Considerations
It is known that agroforestry can efficiently preserve the soil and reduce soil erosion (Roose
and Ndayizigiye, 1997). It improves levels of organic matter, available nutrients and soil
microbial activity due to the input of carbon through litter fall (Chander et al., 1998). This
is an important factor as soil degradation, mostly caused by inappropriate farming methods,
deforestation, and overgrazing, is recognized as a serious and widespread problem (Oldeman, 1992). Soil degradation can be defined as a decline in soil quality which leads to a
reduction in its productivity and environmental regulatory capacity. As food forests are a
form of agroforestry it is assumed:
Food forests positively affect soil properties and reduce erosion probabilities
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Food forests are rich in plant species and the layers of the forest create different niches
for other species. Literature shows agroforestry systems could serve as a habitat for species
that tolerate a certain level of natural habitat disturbance and have often been shown to
increase levels of wild biodiversity compared to mono-crop systems (Schroth et al., 2004;
McNeeley and Schroth, 2006). Therefore it is assumed:
Food forests increase local biodiversity in degraded areas
Carbon storage in soil and plant biomass have been proposed as a tool for reducing
carbon dioxide concentrations in the atmosphere. As agroforestry systems are known to
have a potential for CO2 mitigation (Albrecht and Kandji, 2003), it is expected:
Food forests have an important function in carbon storage

2.2.2

Themes & key indicators
Building on the principle food forests are positively affecting soil properties and reducing
soil erosion, soil quality and nutrient balance are identified as themes. Based on the other
two principles about the ability of food forests to increase biodiversity and carbon storage,
the themes biodiversity and carbon sequestration are identified. The relative importance of
the themes and principles can differ per project. One can imagine soil quality and nutrient
balance are more important in degraded areas or areas prone to erosion. Biodiversity measurements can be important in food forests used as corridors in buffer zones of nature areas
or to increase pest resilience. Carbon sequestration is an important factor regarding climate
change. Carbon sequestration data can be linked to the possibility of REDD + finance
(Norman and Nakhooda 2014). It has to be noted the themes can have some correlations,
an increase in soil quality will also lead to a better plant performance, for example, and
might lead to an increase in overall biodiversity. The themes, some of its indicators and
their importance and feasibility are further explained below. The methods, importance and
feasibility of the indicators are shown in the table in Annex 2.
Theme: Soil quality
Soil degradative processes include physical processes (decline in soil structure, compaction,
erosion), chemical processes (acidification, leaching, salinization, reduction in cationexchange-capacity and loss of fertility) and biological processes (reduction of total and
biomass carbon, decline in soil biodiversity) (Lal, 1997). Key soil quality indicators are
subtracted from the article of Arshad and Martin (2002), and from the United States Department of Agriculture and Natural Resources Conservation Service soil quality test kit.
Soil organic matter content and related soil properties are considered as the most important
indicators of soil quality (Gregorich et al., 1994; Weil et al, 2003). Several soil quality
indicators are influencing each other, below is shown which indicators are affecting each
other (subtracted from Arshad and Martin, 2002). From this table it can be seen the organic
matter content is important as it influences many other soil quality indicators.
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Figure 2.2: Indicators of soil quality and the relation to other indicators. Taken from Arshad and Martin
(2002)

Besides the soil organic matter content and other related soil quality indicators mentioned above, the amount of earthworms, plant performance and signs of erosion are also
identified as soil quality indicators as they are influenced by the overall soil quality and
are easily observable. Salinity and pollutants, like pesticides, can be measured when this
is expected. Salinization for example mostly occurs in irrigated areas (Dehaan and Taylor,
2002). Soil cover has an influence on the soil quality indicators and is therefore seen as an
important measure for the evaluation of the data afterwards. A complete overview of the
indicators and their importance is shown in the table in Annex 2.
Most indicators can be measured with the United States Department of Agriculture and
Natural Resources Conservation Service soil quality test kit plus the additional soil organic
carbon field test of The Ohio State University and/or by field observations. Procedures,
background and interpretations of results of the USDA-NRCS soil quality test kit can
be found in the soil quality kit guide of the U.S. Department of Agriculture Agricultural
Research Service and Natural Resources Conservation Service (1998). Results, repeatability
and overall variation of the USDA-NRCS test kit compares well to laboratory analysis,
except soil respiration (Liebig et al., 1996). However, the field test kit requires training and
takes time, around 1-2 hours per location and an additional 3-5 hours for drying and sieving
(Ditzler and Tugel, 2002). An annual measurement is recommended to evaluate the soil
quality over time. A procedure for the soil organic matter content is not included in the
USDA-NRCS soil quality test kit but can be tested with the additional soil organic carbon
quality test kit. The dominant elemental constituent of soil organic matter is soil organic
carbon and is therefore commonly used as a soil organic matter measure (Weil et al., 2003).
A guide about the soil organic carbon test kit is published by Islam and Sundermeier (2008)
at The Ohio State University and can be found online4 .
A more easy and less time consuming method to measure soil quality could be the
qualitative assessment with the use of soil quality cards. This approach is based on sub4 https://southcenters.osu.edu/sites/southc/files/site-library/site-documents/soilwater/Soil%20quality%20fact%20sheet.pdf
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jective ratings but have been found to compare well to quantitative measurements (Liebig
and Doran, 1999). In facilitated farmer meetings the cards are designed based on farmers’
perceptions and descriptions of soil in their use. Agricultural professionals are needed to
participate as technical advisors during the meeting (Ditzler and Tugel, 2002). An approach
towards the development of soil quality cards can be found in the U.S. Department of Agriculture Natural Resources Conservation Service Soil Quality Card Design Guide (1999).
Examples of soil health cards can be found on the website of the United States Department
of Agriculture. Due to the subjective nature of the ratings the same individual should make
the observations and modifications may be required when it is used by more individuals
over more kind of soils, this should be taken in consideration when data is to be used in
an universal database. In the indicator table (Annex 2) it is shown in with which method
indicators can be measured.
Theme: Nutrient balance
Nutrient balance indicators are subtracted from the NUTMON (NUTrient MONitoring)
method (Smaling and Fresco, 1993). Inputs are mineral fertilizers, animal manure, wet and
dry deposition , biological N fixation and sedimentation. Nutrient outputs are harvested
crop parts crop residues, leaching, denitrification and erosion. A lot of external data is
needed to make an exact calculation of nutrient in- and outputs when also taking into
account denitrification, leaching and deposition. Loss by erosion and gain by N-fixation are
important factors in nutrient cycling but hard to measure. The nutrient input by external
fertilizer/ manure and the nutrient output in yield and other products can be more easily
extracted from interviews/ questionnaires. The methods are described in the table in Annex
2.
Theme: Biodiversity
Indicators for biodiversity are based on the article ‘Indicators of Biodiversity for Ecologically Sustainable Forest Management’ by Lindenmayer et al. (2000). The amount of layers
(root crops, ground dwellers, herbs, shrubs, low trees, climbers, canopy) in the food forest
and the amount of plant species can be counted in plots. During our field visits it became
clear practitioners in the Netherlands have a good understanding of what is growing in the
forest. We assume owners of a food forest have enough knowledge on the plant species
growing in their forest. Other biodiversity measurements are more difficult, specific knowledge is needed on the ecosystem functioning of a certain location. Species counts for certain
taxa can be done by using existing networks of enthusiastic volunteers that already gained
knowledge on specific taxa out of personal interest, for example the yearly bird count in
the Netherlands. For a evaluation of the overall ecosystem functioning of a food forest, key
species can be used, which have to be identified per location by a specialist. The addition or
loss of key species from an ecosystem leads to major changes in abundance or occurrence of
at least one other species (Mills et al. 1993). The abundance of pest controlling organisms,
which are location specific, can give an indication of the pest resilience of a food forest. The
appearance or disappearance of species sensitive to pollution (e.g. pesticides) can be used to
monitor if changes in management are beneficial to vulnerable species (Lindenmayer et al.
2000). Red list species are threatened species and increases the ecological value of an area,

2.3 Socio-economic indicators for food forest sustainability

19

the presence and maintenance of such species can be of importance in funding applications.
Theme: Carbon sequestration
The indicators for carbon sequestration are subtracted from the A Guide to Monitoring
Carbon Storage in Forestry and Agroforestry Projects (MacDicken, 1997). The amount of
carbon in above- and belowground biomass as well as in the soil should be measured and
calculated. Training is needed to measure these indicators and calculate the overall carbon
sequestration. Methods are described in the table in Annex 2.
2.3
2.3.1

Socio-economic indicators for food forest sustainability
Considerations
When researching input for economic indicators, literature strands concerning agroforestry,
organic farming and permaculture have been considered mostly. These bear the most
resemblance with the goals and practices of food forests and literature on the economics
of food forests proves to be limited or absent5 . Before outlining the considerations made
concerning the construction of indicators, it is first important to identify some limitations
concerning modelling in agroforestry that have been recognised in the existing literature
(Filius, 1984; Hoekstra, 1987; Thomas, 1991; Scherr, 1992; Price, 1995; Godsey, 2008)
and to apply these to the practice of food forests. Through interviews and observations, we
have identified resemblance between food forests and agroforestry systems in the following
modelling limitations:
• Multiple outputs: because there is a biological interaction between system components (Hoekstra, 1987), agroforestry systems can have physical outputs besides the
unit prices of outputs that are normally taken into account in economic modelling.
Also, outputs from non-food sources are known to occur frequently, such as touristic
activities and hunting rights (Godsey, 2008);
• Intertemporal variability: as agroforestry systems are perennial, changes over time
have important economic effects (Scherr, 1992). This means that long planning
horizons (Godsey, 2008) and seasonal variability (Scherr, 1992) influence outputs;
• Multiple economic roles: according to Scherr (1992), because of the diversity of
the system, some inputs can serve multiple economic roles that can lead to different
outputs;
• Extra-household activities: household decisions can influence decision-making concerning tree resources (Scherr, 1992). Many of the inputs are to be provided or
produced by the farm itself, as well as many outputs are to be consumed by the family
(Hoekstra, 1987);
• Context: as identified by multiple authors (Filius, 1984; Hoekstra, 1987; Scherr,
1992), there is a large interaction between different components of an agroforestry
system. Often, this is not taken well into account in modelling and requires good field
research to be well taken into account;
5 In

practice, concerning outputs etc., agroforestry bears most resemblance with food forests. Ideologically, when
looking at inclusive farming, food forests bear the most resemblance with organic farming and permaculture.
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• Relation between biodiversity and economics: authors debate whether it is possible
to evaluate biodiversity benefits and why diversity should be considered valuable
(Filius, 1984; Price, 1993). This can differ per setting and situation. Therefore, Hosier
(1989) describes that the unique relation between trees and crops in a specific setting
will determine the value of agroforestry in that specific setting.
From these identified limitations, as well as from the interview that we conducted with
Dr. Jeroen Groot6 , it is identified that economic indicators should take into account these
limitations as far as possible. This means that we advice that the following has to be included
in the indicators:
•
•
•
•
•

Possibility of multiple outputs;
Intertemporal variability and long planning horizons;
Possibility of multiple economic roles;
Possibility of household input and household of output;
Relation and interaction between biodiversity and economics.

Besides these points, it is also important that when possibly using the economic indicators
for modeling or data analysis, a context analysis has been made of the specific situation
at hand, making use of more qualitative research techniques such as observations and
interviewing. This is especially relevant for food forests, in which the interaction between
different system components might be even bigger than what has been taken into account in
agroforestry modeling.
2.3.2

Themes & key indicators
The indicators have been constructed according to the previously explained model of principles to themes to indicators.
Principles:
In an economically sustainable food forest system:
• Produced value-added products are being maximized as much as possible, taking into
account the other functions of the food forests, such as inclusivity of local ecosystems,
biodiversity, citizen participation and education;
• Net return and profit maximization are not the only motivating factors in farmers
variety choice decisions (Wale, 2011);
• The risk of farming activities is minimized. (The production of products is minimally
impacted by external events, such as a sharp fall in prices of agricultural commodities)
Themes:
Derived from these principles, field observations, interviews and literature study, we
have identified several themes that we deem important in the monitoring and evaluation of food forests. We advise the reader to bear in mind that in the ACT consultancy
6 Wageningen
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group, knowledge on economic modeling is limited and that already an economic
model is in the possession of Rich Forests; therefore, themes and indicators have been
constructed in a basic way, taking into account the basic themes and indicators that we
deem important for monitoring and evaluation. Correlation between different indicators might exist, but has not been taken into account for the above mentioned reasons.
If desired, economic indicators can be further specified and sophisticated according to
the commissioner’s knowledge and preference. In this paper, our knowledge allowed
us to specify the economic indicators mostly on the production side of economics,
trying to monitor and evaluate the costs and benefits of a food forest. In the following
part, we will outline the considerations behind choosing certain themes from which
indicators have been derived.
Theme: Productivity
In order to be able to evaluate, insofar possible, the inputs of a food forest, we identify
that an analysis of the costs of several inputs is needed. Drawing from the classical
economic division of capital, land and labour several indicators concerning input costs
and farm characteristics have been identified. In order to identify relevant indicators,
the Farmer Economic Model of the World Cocoa Foundation (2015) was used, which
focuses on farm inputs and outputs for sustainable cocoa farming. As the inputs have
been identified in a basic way, there exists room for sophistication of these indicators.
For this reason, we believe that all indicators are equally important for monitoring and
evaluation.
Theme: Economic Outputs
In order to be able to measure economic outputs, this theme has been identified. We
aimed to take into account the possibility of multiple outputs and multiple economic
roles when identifying indicators. However, we have tried to stick to outputs that
can be measured in currency, because of limited modeling knowledge, as well as the
identified7 need of policy-makers for a economical valuation of outputs. We believe
that, taking into account the abovementioned conditions of agroforestry modeling, that
it is important to take into highlight the importance of tree productivity in addition to
the more generally measured outputs. For basic output measurements, the percentages
for market production and self use are not directly important, but do say something
about the economic philosophy behind food forests. We therefore not mark them as
‘important’, but have selected them for the database.
Theme: Market resilience and biodiversity economics
As we believe that risk is part of any business, as well as that food forests have been
identified to have large start-up costs and dependency on subsidies8 , we have identified
this theme to be important for the economics of food forests. For these reasons, we
have also highlighted these indicators as important. Also, through interviews we have
identified that different views from different people exist on the market resilience of
7 Identified
8 Identified

in both informal and semi-structured interviews
in both informal and semi-structured interviews
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food forests. Through the construction of indicators on this matter, we aim to provide
a way to monitor and evaluate the often heard statement of that food forests are very
resilient towards market fluctuations. This resilience is a product of multiple inputs
and outputs. In biodiversity economics, the limitations identified in the literature
concerning multiple outputs and inputs can be identified, as well as the intertemporal
variability. This is an important theme to identify and requires further specification in
a later stage, which could not be done in the scope and capabilities of the research
team of this specific project. It is for these reasons, and through literature research
(Wale, 2011) that yield stability has been identified as an important indicator.
Theme: Entrepreneurship
In order to tackle the multiple functions of food forests and to a lesser extent the
possibility of household output, we have created a theme revolving around more
economical functions of food forests. The indicators identified through this theme are
less easy to quantify and require context when being measured, through for example
supporting interviews and observations. In the chapter on socio-cultural indicators will
further go into themes concerning household inputs and outputs. Because of this, we
have only selected a few basic indicators to be important, as a more detailed analysis
is measurable through other indicators. Amongst these are some basic questions about
the nature and seriousness of the business; is there a business model present? Is the
food forest part of a bigger cooperation? Does the food forest also gain income from
other, non-food, sources?

2.4
2.4.1

Socio-cultural indicators for food forest sustainability
Considerations
Literature research and field visits have confirmed our assumption that food forests
can be socio-culturally valuable. We have seen that food forests are often regularly
visited and social connections are being made within them. As all our field visits
have been in the Netherlands, we cannot make statements for food forests abroad, for
example in the tropics. We aimed to complement this knowledge gap by conducting
literature research. Through literature research about homegardens, agroforestry and
city gardens, we have found six themes concerning the measurement of socio-cultural
values. We deem this literature relevant because it describes the socio-cultural side of
polyculture projects and food forests are socio-cultural polyculture projects as well.
Dr. Esther Veen9 , an expert on socio-cultural research, confirmed this assumption.
These factors are all based on the following principle: food forests are socio-culturally
valuable. From this principle, the following themes are extracted:
– Social capital (Meul et al., 2008; Clark & Nicholas, 2013; Veen et al., 2016)
– Education (Clark & Nicholas, 2013; Lanier et al., 2015; Meul et al., 2008; de
Groot et al, 2002)

9 Wageningen
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– Community involvement & local governance (Weersum, 1982; Flachs, 2010;
Galluzi et al., 2010)
– Livelihoods & economic security (de Groot et al., 2002; Weersum, 1982)
– Landscape aesthetics (Hegetschweiler et al., 2017; Daniel et al., 2012; de Groot
et al., 2002)
– History (de Groot et al., 2002; Daily et al., 2009; Reyers et al., 2013; McAdam
et al., 2009; Levasseur & Olivier, 2000; Madge, 1995; Chan et al., 2012)
– Institutions & traditions (Mowo et al., 2013)
The themes above are visualised in Annex 2 as well. A short description of every
theme is written below, including recommendations about which indicators should at
least be measured when there are no resources available to carry out the measurement
of every indicator. These recommendations are based on the used literature and our
interview with Dr. Esther Veen.
Within the socio-cultural indicators, a certain correlation between themes exists. It
should be noted that when measuring the different themes, some themes are linked.
For example, in a food forest where communities are actively involved and governance is locally arranged, livelihoods and economic security might be stimulated and
well-arranged as well. From here follows a link between community involvement
& local governance and livelihoods & economic security. Institutions & traditions
carry some historical aspects which could imply that history is high too; however, if
traditions are not carried out with historical artifacts the themes do not have to be
related. In a forest where communities are involved actively, social capital is probably
high. On the other side, a high social capital does not imply active involvement of
communities as high social capital can be the result of combined individual interest.
The relative importance of every theme depends on the food forest’s initial purpose.
In food forests that are established to create more social cohesion and a more beautiful
neighbourhood, social capital and aesthetics are important themes, while livelihoods
and economic security could be important in projects initiated to create employment
opportunities. Global location plays an important role: food forests in Western Europe
are often established to improve landscape quality or create social cohesion, while in
the tropics the probability that people depend on the incomes gained from food forests
is higher. It is therefore hard to distinguish between important and less important
themes, as the context defines which themes are important. Context analysis is crucial
The indicators are all constructed in such a way they can be measured through questionnaires and interviews. The feasibility of every indicator depends: some indicators
are relatively easy to measure (website present yes/no), while the best way to measure other indicators is not as easy. For example, the construction of a Likert scale
is an extensive process. We therefore provide, next to the indicators in the table,
an overview of the feasibility and relative importance of each indicator. In here,
the complexity of the outcome is taken into account as well: some questions are
relatively easy to answer (website present yes/no) while others are quite complex
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(the degree of involvement of organizations for example). The overview can help the
researcher with their own choice of measurement method based on available resources.

2.4.2

Themes & key indicators
Theme: Social capital
Social capital is described as the units within a community that help with the formation
of a group process (Meul et al., 2008). Social capital can be associated with the quality
of social cohesion, the mutual commitment to a project and the way people help
each other. This is interesting for food forests, as we have found that especially in
the Netherlands they are often the result of a hobby or personal interest. The social
aspect of food forests plays an important role and social capital can give definition to
this. The indicators for social capital are based on: de Jong et al., 2010; Veen et al.,
2010; Kitchen et al., 2012. The number of volunteers, employees and the exchange
of knowledge are important indicators because they give an indication of the social
activities within the food forest.
Theme: Education
Education has proved to be an interesting theme as all of the food forests we have
visited had a somewhat educational purpose (field visits to Ketelbroek, Roggebotstaete,
Mergenmetz and NIOO). These food forests are (partly) designed to show what the
possibilities within the creation of food forests are. Again, we have only found these
results in the Netherlands, but nevertheless we believe that food forests can be of
educational value worldwide. In the tropics, for example, a successful food forest can
be an example for farmers that practice different forms of agriculture. Indicators for
education are based on: de Jong et al., 2010; Veen et al., 2010. As there are three
indicators present and all three are relatively easy to measure, we recommend to use
all three of them to value the ‘education’ theme.
Theme: Local governance and community involvement
Community involvement is estimated to be an important theme. Whether communities
are involved with the practices of a food forest can say a great deal about the sociocultural importance of a food forest. When communities are involved with the daily
practices of food forests and benefit from their existence, food forests are valuable for
their surroundings. The extent to which food forest management is able to make their
own decisions can be of influence to the socio-cultural importance of food forests.
When decisions are mostly made from a top-down perspective (traditional government
approach), communities might not be involved in food forests. If a more horizontal
management (governance) is being practised, communities might have more influence
on the properties of the food forest (Swallow et al., 2006). Indicators are based on
an interview with one of our experts on socio-cultural studies, Esther Veen. We
recommend to at least use: degree of involvement organisations, degree of policy
self-determination and benefit for local communities. Although these are not easily feasible, they do give a good overview of the degree of involvement of local communities.
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Theme: Livelihoods and economic security
The theme livelihoods and economic security describes the importance of food forests
for employees. We have found that in the Netherlands, food forests are often a hobby
or a project started out of personal interest (field visits), while in developing countries,
people often depend on agriculture for food and income (for example, Levasseur &
Olivier, 2000). Indicators are based on: Méndez et al., 2001; Scoones, 1998, the
World Cocoa Foundation and an interview with Esther Veen. Purpose of food forest
and job creation are important indicators for this theme because they sum up the main
goal of the food forest.
Theme: Aesthetics
As described by McAdam et al. (2009), agroforestry is publicly perceived as more
beautiful than monoculture. Our field visits also suggest that food forests contribute to
a beautiful landscape. We therefore include the theme landscape aesthetics. It should
be noted that this theme is probably more important in regions where people do not
depend on food forestry for their income. As this is quite a subjective theme, we
suggest that the only method to quantify it, is to find out the opinion of the public. The
indicator is based on: Sowińska-Świerkosz & Chmielewski, 2014. Only one indicator
is described here, as we believe this one is sufficient to measure the aesthetics of a
food forest (or aesthetics in general).
Theme: History
Through literature research, we found that food forests sometimes carry historical
value. This theme should not be confused with the ‘traditions’ theme, as this theme
purely focuses on the presence of material historical valuable objects. Here, one can
think of the historical value of land or the presence of valuable trees. Indicators are
based upon: de Groot et al., 2002; Daniel et al., 2012. Two indicators are present, we
recommend to measure both.
Theme: Institutions and traditions
Institutions are described as the informal rules and behaviour that are formed within
communities (Mowo et al., 2013). The extent to which these institutions are important
for the socio-cultural functioning within food forests can tell us about the social
importance of food forests. If local institutions are valued highly within food forests,
this probably means food forests are important social constructs. The same applies
to traditions: food forests can be important for the practice of traditional behaviour.
If a food forest is a valuable source for traditional practices, this increases its sociocultural value. Indicators are based upon: Mowo et al., 2013. The importance of local
institutions and traditions are valuable indicators to value this theme because they give
insight in what food forests traditionally mean for those concerned.

3. Collecting data from food forests

3.1

General
In the previous part of the report, we have outlined in detail which indicators are
important when one wants to set up a database for the monitoring and evaluation
of the different functions of food forests. However, this data has to be gathered.
Therefore, one of the aspects of the assignment as proposed by RichForests1 focused
on effective and creative ways of data gathering. In this part of the report, we will
give advice on effective ways of data collection. As a starting point for this, we have
gathered information about different data collection methods2 and different ways in
which data can be collected. We deemed it important to give a theoretical background
into different ways of data collection in the field. Therefore, we have looked into
literature concerning citizen science, that focuses on engaging non-academic people
in data gathering processes, as well as on the motivations of people to engage in (data
collection) projects3 . Also, we have used the observations and interviews from our
field visits to create an overview on why people on the field engage in the practice of
food forests4 . In Annex 3, we elaborate further on our field visits and discuss possible
limitations regarding our findings.

1 For

further reference, please see the sections on the problem statement and assignment, and research design and
methodology
2 Drawing from a literature study, as well as from interviews.
3 In order to give advice on this part of the assignment, we started by considering what is important when one wants to
effectively gather data for the envisaged database. In order to test this literature in the field, we have modeled interview
questions on the engagement of volunteers. We asked these same questions at every field visit.
4 Because of the limitations of the research, we have only been able to retrieve data from Dutch food forests initiatives.
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3.2

Possibilities of citizen science
Before starting the assignment, Rich Forests had the idea to work with an app or a
monitoring tool for data-gathering, so that practitioners from the field can be involved
in data collection. This automatically leads to the assumption that people from the
field have to be involved in indicator data collection. It is for this reason that we have
looked into the academic field of citizen science, to identify what kind of actions are
needed to reach this.
Through literature studies we have found that primarily egoism-related reasons are
the initial and most substantial motivations for volunteers to engage in citizen science
projects. While collectivism and altruism do not seem to be important in an initial
decision of people to participate in citizen science projects, they are important for
long term engagement (Batson & Ahmad, 2002; Rotman et al., 2012). These authors
found that the decisions of people to participant in citizen science projects were mostly
based on personal interests and curiosities, or because they saw the project as a career
building step. Greenwood (2007) found similar motivational factors in his study and
additionally identified that enjoyment and improvement of knowledge and skills were
important reasons for volunteers to get involved in citizen science projects. In order to
originate long-term engagement, volunteers need to be recognized, for example by
highlighting individual contributions, or by invitations to participate in (repetitive)
scientific training (Rotman et al., 2012). Also, feedback from scientists is identified as
an important motivational factor for volunteers, as it enhances self-worth of people.
These feedback mechanisms can be built in through, for example, periodic meetings
with volunteers. In line with this, van Vliet et al. (2014) identify the importance of
societal publications of research outcomes, in order to enhance the recruitment and
commitment of volunteers. In the figure below, Rotman et al. (2012) have illustrated
this transition from short-term to long-term engagement. In the figure below we can
see what is needed to keep people involved in data collection and what might possibly
motivate them for data collection.
Taking the abovementioned into account and applying it to the case of data collection
of food forests, we would like to give the following recommendations when wanting
to make use of citizen science:
– The interest of food forests practitioners should be gained, and people have to be
kept interested;
∗ Data collection should be challenging, but not too complicated;
∗ Data collection should be joyful and time-efficient;
∗ Data collection should be satisfying for people’s personal interest and a
feedback loop should be used.
– A data collection tool should be easy to operate and to use in the field;
– A feedback loop should be established and practitioners should get access to
results of the collected data;
– People involved in data collection should get regular recognition for collecting
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Figure 3.1: A schematic overview of using citizen science. Taken from Rotman at al. (2012).

the data;
– People involved in data collection should get regular feedback about the data and
what it is used for, the outcomes of the project and the importance of the project
and data collection;
– Trainings in data collection should be offered, in order to keep people involved
and up-to-date about the project;
– In order to keep people interested on the long term, community involvement
should take place, for example through meetings with other practitioners. People
need to realize that the data that they collect benefit a bigger community.
3.3

Challenges of citizen science
There are a lot of benefits that follow from data collection through people in the
field. It is cost-efficient, as one does not have to hire people. Also, if one is able
to involve a lot of people, one might be able to collect a lot of data from different
projects. However, literature tells us that involving people, and especially keeping
them involved, is not something that should be taken lightly5 . In addition to this,
the monitoring and evaluation of indicators requires different research methods. We
identify two main challenges when using people from the field for data collection:
– The quality of available data will probably decline. For example, when using
an app as a data collection method, the options for including different research
methods will be limited. People will therefore not be able to fill in all the
data, possibly leading to a gap in the database. Also, when simplifying data
collection through an app, not all data can be gathered. This poses problems for

5 Considering

the above mentioned conditions.
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the collection of socio-cultural data, but also for more complicated ecological
data;
– People need to stay involved. We advice to follow our recommendations concerning citizen science. This is quite some work and we believe that especially
in areas where people have started a food forest out of personal interest, these
recommendations have to be met. This involvement requires a lot of effort and
resources.
3.4

Advice
From field observations and literature research, we have come to the following conclusions:
– Due to the different functions of food forests worldwide, there might be differences between the ability and willingness of practitioners to participate in data
collection;
– In data gathering, a trade-off exists between gathering incomplete data from a lot
of different projects and the gathering of better-quality data from a few projects;
– When using people from the field to gather data, incentives have to be created to
keep them involved;
– Creating an app for data collection does not automatically mean that people will
use this app;
– The involvement of people in data collection takes time, and needs different
incentives in the short-term than in the long-term.
Based on these conclusions, we want to give the advice to not engage in citizen science
but to invest resources into data collection by people involved with Rich Forests, such
as local experts or interns. When making this decision, we have taken into account
the following points:
– Goal setting: It is very important to (re)consider the goal that the commissioner
wants to attain with the gathered data. If the goal is to provide information
to food forests practitioners in order to help them in setting up a food forest,
higher-quality data might not be especially needed. However, when the goal is
to use the database for lobbying or other policy-related activities, it might be
important to use higher-quality data.
– Start-up phase project: At this point in the project, we would like to advise
to invest resources into the training of a small group of people to gather higherquality data from a smaller group of food forest projects. As the database is in a
start-up phase, we deem it important to fill in good data in order to see what the
possibilities of the database are.
– Quality of data benefits: An advantage of investing resources is that people can
be trained in different research methods and can do some on-site visits to gather
higher-quality data. The downside, however, is that training and employing
people costs (possibly non-available) resources. In order to reduce costs, local
experts (abroad) could be trained at the Rich Forest facilities that are already in
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use for training of farmers. In the Netherlands, Rich Forests could use interns or
students for data collection.
If Rich Forests does not have the resources to invest in training and decides to engage
in citizen science, we think that an app is the next best possible option for easy data
collection. We have considered other creative solutions, such as letting people make
vlogs. However, we believe that a downfall of every creative solution is that the quality
of data becomes less. Also, we believe that the app is the most easily accessible tool
for people to use. Besides this, we believe that it is also technically possible to create
a simple app6 . However, taking into account our recommendations above, as well as
the identified challenges of citizen science, we strongly advise to:
– Invest in a network of data collectors and have regular feedback meetings,
existing social media networks on food forests and permaculture could be used;
– Conduct additional on-site visits to provide context complementary to the data
in the app;
– Conduct additional research concerning measuring of qualitative data, such as
letting people fill in online questionnaires with open-ended questions;
– Build in a feedback loop in the app and make information available to people
that collect the data and give frequent positive feedback;
– Create an incentive for people to engage in data collection, such as making it a
precondition for receiving subsidies, or creating a tool that gives people insights
in their business;
– Consider to what extent an app is usable, taking into account working situations
in the tropics; for example, create a function in the app that saves data offline and
that sends information once the user has an internet connection.
– Test the app before making it available to a larger audience. This will make it
function to its best ability, as well as provide a possibility to evaluate the app
user’s involvement with the project;
– Make the app available on different devices and to an online monitoring tool, so
that people can also fill in the data on their computers.

6 Drawn

from an interview with an IT-specialist.

4. Data processing: Multi-Criteria Analyses

4.1

General description
Although the collection of data from food forests is a complicated matter on itself and
has many challenges on its own, such as data processing, averaging and statistical
analyses, we will not go further into these topics due to time constraints. Instead we
aim to provide some insight in ways to process the vast amount of data that can be
collected, as it has many challenges on its own. One of the main uses of the data is
providing stakeholders, such as policy makers or investors, with evidence on whether
to consider alternative forms of agriculture, such as food forests. As demonstrated
earlier in this report, multifunctional agriculture, such as food forests, can be evaluated
using a wide variety of indicators, grouped into themes. To consider each indicator
and theme in a decision-making process, there is a strong need for an all-inclusive
decision-making tool. A Multiple-Criteria Analysis (MCA) would be very well suited
for this.
A multi-criteria analysis or multi-criteria decision analysis is a method of evaluating
multiple conflicting factors in an explicit way. It assesses one or multiple scenarios
(different agricultural designs, such as monoculture, food forests, permaculture or
agroforestry) based on their scores for different predetermined indicators (such as the
ones mentioned earlier in this report) and the user-defined weight for each of these
indicators and themes. This way, the tool allows the user to customize decision-making
by adjusting the weight of indicators for different situations.
For example, an agricultural project in an arid area might be more vulnerable to
extreme weather than a project in an area with consistent precipitation. In the latter
case the indicator ’water holding capacity’ could be of less importance, and would
receive a lower weight in the MCA. These weights can follow from physical conditions
in the project area, but (especially for socio-cultural and economic indicators) can also
follow from stakeholders’ approach and vision. For example, if the stakeholder is very
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Figure 4.1: A schematic overview of how an MCA works. I stands for indicator and Food Forests/Traditional
Agriculture are two examples of projects that can be compared. More than two projects can be compared and
an indefinite amount of indicators can be used.

much focused on livelihood development, such as a development-NGO, this particular
theme will receive a high weight. Both the weights of indicators and their overarching
themes can be specified. For example, one can allocate particularly high weight to
the theme livelihoods, but assign relatively little weight to the indicator ’job creation’.
Weights are a value between 0.00 and 1.00, and the weights of all indicators within
a theme should add up to 1, just as all the weights of the themes should add up to
1.00. The analysis’ output consists of an intermediate output, where a value between
0.00 and 1.00 is given per scenario for each indicator and theme, taken into account
their respective weights. The final output consists of a single value (0.00 to 1.00) for
each scenario, where 1.00 would imply the scenario to be perfectly aligned with the
users weights, and 0.00 a complete mismatch. The final output scores of each of the
scenarios do not have to add up to 1.00 (i.e., multiple scenarios can be a (mis)match
at the same time).

4.2

Opportunities & limitations of an MCA
The tool needs the user to supply a full set of data of all indicators for each project.
This data has to be transformed to a 0.00-1.00 scale, representing how well the project
performs on a particular indicator. The way this transformation is done and which
benchmarks are used (what defines 0.00 and what is 1.00), depends very much on
the indicator and can be a challenge on itself. A certain degree of subjectivity is
unavoidable. Reubens (2010) elaborates on transforming different types of data into
this ordinal 1-10 scale in the appendix.
In many cases values on particular indicators might be missing for some of the
agricultural alternatives. Reubens (2010) offers a variety of ways to deal with this. If
the data is simply missing because no attempts for measurements were made or no
reason for the absence of data is known, it is suggested to exclude this factor from the
analysis, as it can not appropriately be evaluated. He distinguishes between two other
kinds of empty values; one kind where the particular indicator is not applicable to the
project and therefore not measurable. In this case it is suggested to fill this blank in
with a very low value. When a value is missing because of incomplete data, it can
simply not be evaluated and should receive equal scores for all alternatives.
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It has to be noted that the MCA-tool is merely a decision-making tool and does not
imply any causalities. The user has to be aware that the tool is not suited for comparing
different treatments (different agricultural-transition approaches for example), but is
intended solely for helping stakeholders to explore what agricultural alternative would
fit their vision for a particular area. In order to consider different approaches for a
transition to the desired agricultural alternative, additional data on the current state of
the targeted area and statistical analysis is needed.
Besides a basic spreadsheet as presented by Reubens (2010) tools there are multiple
professional decision-making tools such as Criterium DecisionPlus (CDP; InfoHarvest
Inc., Seattle, USA) that allow for more advanced analyses.

5. Opportunities & Limitations

5.1

General findings
The initial problem, as discussed in the introduction, was twofold: we needed to find
indicators for the monitoring of food forests and we needed to find methods for data
collection. The research question that followed, read:
How can food forests be evaluated and monitored using universally applicable
economic, ecological and socio-cultural themes and indicators?
We have answered this question by providing suitable indicators to monitor food
forests and gave advice on how to collect data effectively. Additionally, we have
provided information on a decision making tool that might be promising for the future.
These three conclusions have already been discussed extensively in the subsequent
part and their most important notions will follow at the section ‘recommendations’.
Therefore, in this discussion, we will firstly go into more general findings and conclusions. Secondly, we will broadly discuss the opportunities and limitations of the
different outputs of the report and summarize our advice accordingly. Recommendations concerning the outputs will be given in a separate section.
Based on our research, we would like to discuss the following general findings:
– Measurability of food forests: in the problem assignment of the commissioner,
there exists an inherent assumption that food forests are measurable in indicators.
Also, there is an assumption that food forests have different functions, that can
be seen separately from each other. Literature research has shown that in farming
systems, and especially in agroforestry, these different functions are hard to
separate and that correlations between different function do occur. This is one
of the main limits in agroforestry modelling as well. There exists a plethora
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of articles on this subject, but ways to deal with this correlation and subsequent limitations have proven to be limited or too advanced for the scope of our
project. Therefore, we would like to advise that writing a clear context analysis
remains important when using the data from the database, or when gathering data.
– Gap between status quo and a complete database: we believe that through
drawing up the indicators, an important first step has been made towards the data
collection process, as we have provided an idea on what is important in data
collection. However, there are several steps to take before this data is collected,
as well as before it can be used in the proposed MCA tool. One could think of
finding committed volunteers or researchers to gather the data from small sample
of food forests, or testing the database after some data has being gathered. We
strongly advise the commissioner to take this into account.
– Universality of indicators: in this assignment, we assumed that it is possible
to construct universal indicators for all of the proposed functions. During interviews, we found that it is possible to draw up universal indicators (F. Bongers,
personal communication, 2017). However, the importance of these indicators, or
the question whether they occur at all, may differ per region. Therefore, when
gathering data, this has to be taken into account, as some indicators might prove
to be irrelevant for certain regions.
– Data collection conditions: through field visits we have observed that, in the
Netherlands, good possibilities for data collection exist, for example through digital means. It is imaginable that in other countries, under different circumstances,
the conditions for data collection differ. Therefore, Rich Forests has to take these
conditions into account before starting with a data collection process.
5.2

Indicator selection: discussion
The indicators we have provided, cover themes that are important for the monitoring
of food forests that we have found through existing literature and field research. Indicators have been constructed according to literature and interview findings. Keeping
in mind that there exists a plethora of ways to construct indicators, we have chosen
one specific method for this research. This choice is mostly based on the decision
to measure three separate functions for food forests, from which we have decided to
adopt a less holistic approach towards indicator selection. This does not mean, as identified, that there is no correlation between specific themes and indicators. We advise,
when one wants to proceed with modelling, to do further research into correlation of
different indicators and themes, and on how these influence each other.
While the indicator list is elaborate, we believe that there still exists room for extension and specification. In the best-case scenario, resources are available for specific
research into each indicator. However, we do understand that in reality this will almost
never be the case. In order to deal with this in the best possible way, we advise to

5.3 Data collection: discussion

39

determine beforehand the relative importance of each indicator and theme and the
amount of time/money that should be spent on retrieving data. For this reason, we
have already identified relative importance of indicators as derived from the literature
and field research. In specific cases, we advise to make adjustments to this, taking
into account contextual factors. When time and money are limiting factors, we believe
that relative importance of themes and indicators should be taken into account.

5.3

Data collection: discussion
Receiving data from food forest initiators is a challenge on its own. Even if data is
received, one has to pay attention to the fact that this needs to happen on a regular
basis. We have found that, even though people are ofttimes very enthusiastic about
their food forests and are willing to deliver data, people need incentives to gather and
give out data. Providing feedback and information regularly can motivate food forest
initiators to gather and deliver their data. However, this does not assure that people
will stay motivated. When trying to to gather information about food forests, this issue
should be kept in mind.
In line with this, the indicators we propose sometimes require specific knowledge that
is possibly hard to obtain. For example, some ecological indicators are best measured
in a laboratory and most insight in socio-cultural themes is gained through in-depth
interviews. The research methods that we have provided for measuring indicators
are as simplified as possible. However, when resources do not allow to follow these
methods, one could make the choice to further simplify the methods, or engage in
other ways of data collection. However, in that particular case, it has to be noted that
a trade-off on data quality follows: complex data is hard to obtain while more simple
data is easier to obtain. When making use of citizen science, this trade-off might occur
more often. This is something to keep in mind when conducting research with people
with a non-academic background.

5.4

Data processing: discussion
We believe that if food forests are evaluated according to our indicators and sufficient
data has been gathered, information about the services that food forests deliver can be
used for the activities that the commissioner engages in. It is for this reason that we
have proposed to work with a Multi-Criteria Analysis (MCA) tool, which provides a
way of decision-making. As the MCA tool provides possibilities for a comparison
of different agricultural systems, it could help the commissioner in writing funding
proposals or when engaging in lobbying activities.
Of course, next to these opportunities, there is a number of limitations that come with
the MCA, which are all discussed in the data processing sub section. We have decided
to outline the MCA as we wanted to show the possibilities of the tool. Our advice
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would therefore be, if the commissioner wants to make use of the MCA tool, to do
further research in the use of this tool.

6. Recommendations

6.1

General findings
We have provided themes and indicators about food forests that we found to be important, delivered some useful knowledge about citizen science, and elaborated on a
data processing tool. Although limitations should be taken into account, we believe
the information we deliver is valuable for the further development of food forestry.
Below, recommendations and focus points are delivered. Considering the identified
general findings, we advise the commissioner to:
– Take into account that while indicators are universal, they are applied regionally
and therefore are not applicable in all contexts / ecosystems;
– Take into account that circumstances of data collection may differ in different
countries and that data gathering methods and possibilities are subject to change
in different contexts;
– Take into account the identified modelling limitations of farming systems and
agroforestry when working on future projects on food forests;
– Take into account that many steps still have to be taken towards completing the
food forest database.

6.2

Selected indicators
We advise Rich Forests to carefully look at the proposed indicators and use these to
monitor and evaluate food forests globally. The indicators provide a basis to compare
food forests because they have been selected to be internationally applicable. Every
indicator leads back to themes that are important for the monitoring of food forests.
For each site, themes have a certain degree of importance according to the field conditions and purpose of the food forest. Taking into account our findings on indicators,
we advise the commissioner to:
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– Take into account that indicators are not an adequate tool for context description.
When writing a report or funding application, always include a context description
for a stronger line of argumentation;
– Take into account that indicators can differ in relative importance, depending on
the context, and that they can be adjusted accordingly;
– When proceeding with modelling based on the indicators, to do further research
into correlation of different indicators and themes and on how these influence
each other;
– When not being able to use all indicators in data collection, to take into account
our advice considering relevance of indicators, and determine beforehand how
much time and resources are available for data collection;
– Keep in mind that the indicators are not set in stone and can be adjusted or
supplemented according to experiences in the field;
6.3

Data collection
Because of challenges concerning data collection, we advise the commissioner to:
– Consider the goal of data collection and for which purpose the commissioner
wants to use the data, in order to determine the desired level of overall data
quality;
– In this starting up phase of the project, invest in collecting high-quality data for
the database;
– Invest in training local experts / interns, to gather good quality data in a small
sample of food forests and/or invest in training a small group of volunteers
to engage in data collection in their own food forests and use this as a pilot
programme for further citizen science projects;
– Take into account the different conditions and methods that come with gathering
different types of data and identify if using these different conditions is possible.
If Rich Forests does not have the resources to invest in training and decides to engage
in citizen science, we think that an app is the next best possible option for easy data
collection. Taking into account the identified challenges when using an app, we
strongly advise to:
– Invest in a network of data collectors and have regular feedback meetings;
– Conduct additional on-site visits to provide context complementary to the data in
the app;
– Conduct additional research concerning measuring of qualitative data, such as
letting people fill in online questionnaires with open-ended questions;
– Build in a feedback loop in the app and make information available to people
that collect the data and give frequent positive feedback;
– Create an incentive for people to engage in data collection, such as making it a
precondition for receiving subsidies, or creating a tool that gives people insights
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in their business;
– Taking into account working situations in the tropics, consider to what extent an
app is usable; for example, create a function in the app that saves data offline and
that sends information once the user has an internet connection.
– Test the app before making it available to a larger audience. This will make it
function to its best ability, as well as provide a possibility to evaluate the app
user’s involvement with the project;
– Make the app available on different devices and to an online monitoring tool, so
that people can also fill in the data on their computers.

6.4

Data processing
The relative importance of all the composed themes and indicators can be indicated in
the MCA, which makes it a suitable tool to make decisions based on the themes and
indicators. Therefore, we advise the commissioner to:
– Consider an MCA tool as a data processing tool for the database;
– Study the MCA tool in further detail based on the advice from this report;
– Engage in a separate, possibly through ACT, project on the processing and
modelling of data, gaining more information on the MCA tool.

6.5

Future steps
With the findings from this report, the commissioner now has the possibility to efficiently organise data about food forests. Also, we have proposed considerations
concerning efficient data collection and involving people in data collection. Furthermore, we have proposed a way forward for when sufficient data has been collected.
With this information, the commissioner is one step further in realising the goal of
advancing the practice of food forests, as well as proving the viability of food forests.
We suggest that as a next step, the commissioner can:
– Look if the proposed indicators fit into the database format envisioned by the
commissioner;
– Consider how many resources are available for data collection and act accordingly
concerning the importance of the identified indicators;
– Consider how many resources are available for training of local experts / hiring
an intern in the Netherlands to engage in data collection;
– Look into possibilities to do a more detailed study into the MCA tool.
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A. Annex: Methodology and limitations

A.1

Data gathering methods
In order to gather data, we have applied three research methods:
1. Literature research
The activity ‘literature research’ can be divided into three parts:
(a) Doing literature research into the ecologic, economic and social-cultural
indicators of sustainable food forests;
(b) Doing literature research on the construction of indicators for the evaluation
of agroforestry and organic farming systems;
(c) Study literature on citizen science, to do research into how people can be
motivated and incentivized to participate in projects.
To gain valid, peer reviewed scientific information, we have used the online
library of Wageningen University. As there is no large availability of literature
specifically on food forests, we have based our search mostly on literature on
agroforestry and organic farming. Next to providing a scientific background to
our paper, the literature review serves our research in two ways. Firstly, conducting a literature review on the different factors of food forests has helped us
to identify which indicators are important for the database. Secondly, studying
these three literature strands has helped us to identify what should be included in
interview questions.

2. Expert interviews
In the first few weeks of the project, we mostly engaged in literature research and
planned our interviews. During these interviews, we gained additional knowledge
on relevant literature and tested our findings from the literature. This informa-
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tion was complemented by observations during project visits. At the end of the
project, we have conducted the following interviews:
– Dr. Ir. Jeroen Groot - Farmers Systems Ecology chair group, Wageningen
University & Research
– Dr. Esther Veen - Rural Sociology and Food Provisioning chair group,
Wageningen University & Research
– Prof. Dr. Ken Giller - Plant Production Systems chair group, Wageningen
University & Research
– Prof. Dr. Frans Bongers - Forest Ecology and Forest Management chair
group, Wageningen University & Research (academic advisor for the project,
mostly informal conversations where we were given advice concerning the
project and literature)
During the interviews, we used semi-structured interviewing techniques, in order
to make sure participants could elaborate on the topics that they valued as important. The structure and questions of the interviews were prepared beforehand.
These questions can be found in Annex 4. For each interview, two groups members came along; one to conduct the interview and one to take notes. Afterwards,
all expert interviews were transcribed and analyzed. The data from the interviews
has been used to draw up the consultancy advice in the final report.
3. Project visits and on-site interviews
Project visits and interviews proved to be useful to gain insights in the ‘reality’
of food forest projects. Also, it has taught us about the feasibility of certain plans,
such as data collection solutions. For this project, we were interested in the opinion of stakeholders (for example food forests practitioners) and their willingness
to engage in data collection. We were also interested in the applicability of the
identified indicators. For this reason we did as much project visits as possible and
also had short (informal) interviews during each visit. We visited the following
projects:
– Food Forest Ketelbroek - tour and informal interviewing with Wouter van
Eck
– Food Forest Roggebotstaete - tour and interview with Lennard Duijvesteijn
– Food Forest NIOO-KNAW - tour and interview with Dr. Jasper Wubs
– Food Forest and ecovillage Ppauw - tour and interview with Erik Groen
– Food Forest MergenMetz - tour and interview with Norbert Mergen and
Anthonetta van Bergenhenegouwen
During field visits, we applied participant observation methods, in which researchers analyse and gather data through experiences and directly observe
people and their practices for the research. Through this, researchers get a better
contextual understanding of the phenomena that are researched (Bernard, 2011),
in this case food forest projects. Also, observations proved to be a good triangulation method for the interviews that were conducted, which ensures a better
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quality of qualitative data. After field visits we all wrote down our findings.
Summaries of the interview outcomes can be found in Annex 4. We asked the
same questions during every interview. This way, we could compare answers,
giving us some possibilities for making comparisons. A list of the questions can
be found in Annex 4.

A.2

Methodological limitations
Because of time and budget constraints, as well as the people that we have been able
to speak to, our research knows some (methodological) limitations.
1. Universal applicability Firstly, Rich Forests asked to construct indicators that
are universally applicable and can also be applied in a situation outside of the
Netherlands, such as the tropics. However, in our ACT project we did not have
the resources to conduct field research outside of the Netherlands. In this case,
regional field research has proven to be very insightful for the construction of
indicators, as we were able to identify topics that were important in this specific
region. However, this limits our view on topics and questions that are of importance in other environments. Recognizing this problem from the beginning, we
have considered approaching food forest practitioners from abroad. However,
we could find a lot of information about universal indicators in the literature.
Also, if we would have approached food forest practitioners from outside of the
Netherlands, we would have still gotten a limited view of the situation ‘abroad’ or
‘in the tropics’, as speaking to a few people would probably not give us sufficient
information to draw a conclusion about this. Therefore, and because of time
constraints, we decided to focus on the Netherlands. This way we could gather as
much different viewpoints as possible from this area and provide more insights
about this.
2. Concrete proposition on data collection methods Secondly, as described in
our proposal, we aimed to give a concrete proposition on data collection methods
and the ways in which this can be done with an app or monitoring tool. For this
reason, we approached two databases. Firstly, on the advice of our commissioner,
GrowVeg, that provides an app that people can use as a monitoring tool for their
garden. Unfortunately, we received a negative response from them. Also, we
approached Waarnemingen.nl, in order to see how they engaged in data collection.
In the end, this proved to be not very insightful to give a concrete proposition on
data collection methods. Besides this, we proposed to give advice concerning the
creation of an IT-tool and outlined that we were going to interview a programmer.
We have approached multiple people working in the IT-industry1 . However,
this proved to be harder than envisaged in the project proposal. Because of
the time constraints, we have not been able to gather enough information to
write an advice on how to make data collection methods concrete. Instead, we

1 As

was described in the project proposal
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have communicated this to the commissioner and looked more closely into the
conditions for effective non-academic data collection through citizen science.
Therefore we have focused on giving recommendations concerning effective data
gathering.
3. Correlations and different functions Thirdly, because of the different identified
functions of food forests we have approached the three functions in a separate way.
In reality, these three functions might be more holistic and more correlations
between the different functions can occur. In this report, we go into these
correlations shortly and recognize their existence. However, when using the
indicators for modeling, one has to keep in mind that correlations do occur
between the different factors. We advice Rich Forests to look at the indicators
critically when they are going to use the proposed indicators in modeling in order
to further identify these correlations.

B. Indicator tables

B.1

Ecological indicators
On the next pages you can find tables containing all the ecological indicators that
were identified, including, the definition, units of measurement, possible methods for
measurements and scores for importance and feasibility.
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Socio-economic indicators
On the next pages you can find tables containing all the Socio-economic indicators
that were identified, including, the definition, units of measurement, possible methods
for measurements and scores for importance and feasibility.
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Socio-cultural indicators
On the next pages you can find tables containing all the socio-cultural indicators that
were identified, including, the definition, units of measurement, possible methods for
measurements and scores for importance and feasibility.

74

Chapter B. Indicator tables

B.3 Socio-cultural indicators

75

76

Chapter B. Indicator tables

B.3 Socio-cultural indicators

77

78

Chapter B. Indicator tables

B.3 Socio-cultural indicators

79

C. Field experiences, findings and limitations

For our research, we have conducted a total of five field visits1 to projects across the
Netherlands. From all of the field visits, as well as from meetings with our commissioner, we found that most2 food forests practitioners in the Netherlands have started
their food forests out of a (personal) interest in ecology and ecological possibilities.
Drawing from informal conversations and meetings with the commissioner, we found
that there is a possibility that this finding can be extended towards food forests in
Western Europe. In addition, practitioners identify aesthetic value and nature restoration are as important functions of food forests. Concerning economic motivations, we
have found that in the cases that there are economic motivations involved, these focus
mostly on selling the products from food forests on local markets, or rendering the
food forest economically self-sufficient. For example, in the food forest of Roggebotstaete, which is a pilot project of Rich Forests to prove economic validity, these were
identified as the two main goals concerning economic activity. Through interviews3 ,
we came to believe that the amount of other projects that also put a prime focus on
economic validity in the Netherlands is limited, or is in a start-up phase. For this
reason, we assume that the reasons to start food forests projects in the Netherlands are
mainly focused on the identified ecological and socio-cultural functions.
However, when considering the universality of the project, we are not able to generalise these findings as we have not been able to do fieldwork abroad. Through
information of amongst others, our commissioner, we find that food forests in the
tropics are more likely to be a means of support for farmers and also have different
social functions than in the Netherlands. What are the consequences of these different
1

For a list of the field visits, please see the list included in the general methodology.
four out of five food forests, practitioners identified an interest in ecology as a primary reason to start a food forest.
Only one project identified economic viability as a consideration.
3 Field interviews, as well as informal interviews and conversations with the commissioner and academic advisor.
2 In
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functions for the process of data collection?
1. First of all, this might affect the interest in data collection. In Western Europe,
there might be less interest to collect data concerning certain functions of food
forests, or even to collect data in general, as most food forest initiatives are often
side projects that are run by volunteers. In the tropics, there might be more data
and manpower available, but one could imagine that data collection might not be
the first interest of those running a company;
2. Secondly, this might affect the availability of data. Due to the different functions
of food forests and the different ways in which they are set up, we expect that
there are differences in data availability of different initiatives. We expect that
these differences are not just found between food forests in different regions, but
also amongst different initiatives in the same regions, such as in the Netherlands4 .
Besides this, the different functions of food forests demand different approaches
of data collection. As identified in the indicator tables, data collection methods
differ per function. As can also be seen, is that some data collection methods are
more labour intensive or complicated than others. For example, economic data
concerning profit are easy to communicate; ecological data concerning soil quality
might have to be measured with a test kit. More specifically, we would like to highlight
the differences between quantitative and qualitative data collection methods, which
might be especially relevant when collecting data for measuring the socio-cultural
indicators. When gathering qualitative data, one often has to make use of interviewing,
questionnaires and observations, as it is important to record the perceptions of people
(E. Veen, personal communication, 2017).

4 Based

on observations and interviews, we have seen that there are differences in motivations of practitioners, as well
as in their interest towards data collection.

D. Project interview questionnaire and summar

D.1

Project interview questions
– Why did you start this project?
– How is the project developed?
– What is the aim of the project?
– How would you describe the function of the project for the community/ people
in the surrounding?
– Do you work together with the city council, rijkswaterstaat, other initiatives?
– Do you receive subsidy?
– Does your project have an economic purpose?
– Do you monitor the productive species and their profit?
– What do you do with the yield?
–
–
–
–
–
–
–
–
–

Which species have an ecological importance and why?
How is the food forest influencing surrounding biodiversity?
How do you decide which species will grow where in the forest?
Do you monitor the biodiversity?
Do you have methods to increase the biodiversity?
Do you experience herbivory/ plagues, does it influence the production?
Do you add external inputs to the forest, like manure?
Do you monitor the soil quality?
How is the water balance in the forest, is it self regulating?

– How many people are involved in the project?
– Are there volunteers involved? What kind of people?
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– How do you attract volunteers?
– Do you think volunteers would be interested in a data monitoring project for the
evaluation of food forests?
D.2

Summary interview outcomes
Ketelbroek
There was no interview conducted with Wouter van Eck at Ketelbroek. We attended a
guided tour through the food forest given by Wouter van Eck and Ernst Götsch. The
forest is seven years old and seems to have an experimental and educational function.
There are guided tours in the forest and Wouter speaks enthusiastically about the
edible and ecological function of the different trees and herbs. Part of the soil is raised
because of the low water table in the area. In front are some apple trees and more to
the back the forest gets more dense. Wouter planted species originating from different
areas in the world with a similar climatic condition to enrich his forest.
Roggebotstaete
We interviewed Lennard Duijvesteijn who lives and works at Roggebotstaete. He
cooperated with Rich Forests and received a subsidy (5000 euros) for the development
of the food forest. Roggebotstaete is an estate which has been donated to a foundation
by the owner, the city council tried to start different projects but these were never
developed. In 2012, Lennard came in to think about several projects who could
generate some profit. He was involved in the Youth Movement academy and came in
contact with Rich Forest, they proposed to start a food forest pilot in Roggebotstaete.
Wouter van Eck was part of team who designed the forest. Lennard is doing the naturefarming course of Staatsbosbeheer, who is financing the estate, and experiments with
alternative farming methods on the estate out of personal interest and ideology. He
would like to be an example and inspire other farmers to convert to more sustainable
farming methods. Beside Staatsbosbeheer the estate also receives subsidy from the
EU. Nature conservation, sustainable production with a closed nutrient cycle and
recreation are important factors at Roggebotstaete. There is currently no manure used
in the forest but there are wood chips visible on the forest floor. There were already
some trees growing in the area before they start planting, these trees are mainly at
the edges of the food forest plot. The food forest is designed in such a way it can be
easily harvested and consists of easily sellable products like berries and nuts. The
estate is not designed in order to increase biodiversity but arriving species (orchids,
owl) are protected. There are volunteers involved in the estate (shepherds) but not in
the food forest specifically. The food forest doesn’t generate income yet because of its
young age (1 year), Lennard would like to find someone who manages the food forests
and sells the products in the future. He advertises at local city councils to find new
volunteers. The estate welcomes a lot of visitors and tours are given to school classes.
NIOO-KNAW
The food forest in the garden is initiated by the employees of NIOO. We are welcomed
by Dr. Jasper Wubs who works at NIOO. He tells us the food forest mainly has an edu-
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cational function for the visitors of NIOO to inform them about alternative agricultural
systems. The food forest is not productive enough to have an economical function, the
yield is used in the kitchen of NIOO and consists mostly of berries and apples. Wouter
van Eck was part of the team who designed the forest, there was not much money
available (2000-3000 euros) so it was mostly voluntarily based. There is currently no
fertilizer or manure used but this might happen next season in an attempt to get rid
of the overruling horsetails below the fruit trees. Some parts are raised because of
the high water table in the area. The forest can be divided in three parts, the division
is based on how long ago the species were introduced in the Netherlands. NIOO
would like to start a debate about what we see as exotic species. Not all employees
are enthusiast about the food forest. Some criticize the concept because they have
the feeling food forests are seen as a nature conservation method while a food forest
is only suitable for a certain amount of species. Jasper acknowledges this and says
food forests could maybe function as a corridor between nature areas. This food forest
might be too small to collect data from, Jasper directs us towards bigger food forest
initiatives.
Ppauw
Ppauw is a community of around 8 people living in caravans at the forest edge of
Wageningen. They use solar power, have a compost toilet and filter their water with
reed beds. Until last year they also had permaculture gardens and a food forest of 1
year old, unfortunately the gardens have been demolished by the city council in order
to remove the foundations of an old hospital situated at same location. The community
is tolerated by the city council for now and the inhabitants of the community would
like to rebuild the food forest. We interviewed Erik Groen and Heeltsje who live in
the community. Erik says we should invest in more sustainable forms of agriculture,
he would like to restore ecosystems and thinks we should live more enclosed with
nature. They chose to plant a food forest because they believe its complexity enriches
the soil and increases biodiversity. Another reason for Erik to invest in a food forest
is the low maintenance and the increase in production over the years. He would like
to spread the knowledge they have about permaculture and sustainable living and
inspire other people, they do this by organising a yearly permaculture gathering and
by giving workshops. Several volunteers were involved in the permaculture gardens
and the food forest, at the start of the project a festival was organised to remove the
parking lot and start planting. The products of the gardens and food forest were used
by the community, nothing was sold. It’s a principle of Erik to not focus on profit
and money, he rather works with the local eurijn. He would like to start low-energy
cooking with food of the food forest in the future, when it is reestablished, and share
it (on donation) with the citizens of Wageningen. Heeltsje tells us they enriched the
soil with 30 m3 compost which they spread 7 cm thick over the sandy soil prior to
planting. They kept adding their composted waste. Heeltsje can tell us a lot about
the ecological, medicinal and edible functions of the plants that were growing in the
food forest, she explained she learned this by herself and by attending a permaculture
course in the past. She is enthusiastic about possible future data gathering.
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Mergenmetz
We interviewed Norbert Mergen and Anthonetta van Bergenhenegouwen. They
describe their food forest project as an edible ornamental garden. Norbert lives on
the estate and grows old crop cultivations in order to conserve and introduce them
again. He would like to conserve the variety in vegetables because this will make them
more resilient to pests and they contain more nutrients. The food forest is designed
by Anthonetta van Bergenhenegouwen who has been a professional gardener and
educated herself in edible ornamental plants. She would like to restore the knowledge
on the usage of wild and cultivated plants. The forest garden is 5 years old and has
a very diverse herb layer, there are a few large trees and some young trees/ shrubs.
There is no external input used but it took a while before the soil was enriched by the
diversity of plants. Norbert and Anthonetta don’t sell products but eat from the garden
themselves. One volunteer and a paid employee maintain the garden by removing
fast growing herbs. Every Saturday they are open to visitors and give (paid) tours and
workshop about edible plants and designing an edible garden/ forest. They would like
to attract more volunteers and are interested to help gathering data for a monitoring
tool.

