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Abstract. Agri-food systems (AgrFS) has come to the agenda of spatial planning with the
concerns of sustainability and resilience. One of the tools used to change cities/regions
into self-sufficient settlements by developing local food systems is “The Foodshed
Assessment (FsA)”. However, based on the neglect of ecological values in determining
the foodshed boundaries, the “Ecosystem Services” (ESs) approach is proposed to fill
this gap. Accordingly, it's aimed to develop an assessment tool that will guide the
handling of local AgrFS within spatial planning by integrating foodsheds with ESs
approach. This study consists of four steps: (1)Conceptual approach based on secondary
source literature research related to the “local AgrFS” and “foodshed”. (2)Definition of
the FsA based on predicted ESs indicators for decision-making on local AgrFS.
(3)Evaluation of existing national/regional/local-scale spatial planning tools affecting
Istanbul, with a focus on foodsheds and ESs. (4)Cross-scale discussion of the integration
of the FsA into the Istanbul planning system. This research will contribute to local AgrFS
as a priority area in spatial decision making. The opportunities include creating win-win
relationships between ESs achieving food resilience, food security, and
regional/social/environmental resilience at different scales.

Keyword: Agri-food system (AgrFS), Foodshed, Ecosystem services (ESs), Spatial
planning tools, Istanbul.

1. Introduction

Considering the relationship of cities with agriculture and rural areas, food was
understood as a non-urban, marginal issue and was not seen as an urban policy and
research topic (Doernberg et al, 2019; Pothukuchi & Kaufman, 2000; Sonnino, 2009).
Thus, the city food systems and their hinterland were increasingly connected over
greater distances (Schreiber et al., 2021). However, today that is changing. As a result of
removing food growing from an urban land use system, it has been understood that the
vulnerability of agri-food systems (AgrFs) has increased, and sustainability efforts have
weakened. The pressure of urbanization on natural and agricultural areas, the climate
crisis that we unequivocally acknowledge, and the failure of the current food system,
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which the COVID-19 process has clearly shown, reduce the resilience of
regions/cities/societies. Along with these concerns, the unrestrained growth of urban
population puts spatial planning in a critical position before in the development of
resilient and sustainable food systems more than ever (Cabannes & Cecilia, 2018).

While the Milan Urban Food Policy Pact, the UN New Urban Agenda, and the
Sustainable Development Goals support inclusive, resilient, safe and sustainable food
systems. They also explicitly demand that food systems to be a part of spatial planning
(MUFPP, 2015; UN, 2015; UN Habitat, 2016). In response to these calls, national,
regional, and local governments and academia are in search of new planning
approaches and tools that cities/regions can develop local AgrFs and become
selfsufficient settlements. “The Foodshed Assessment (FsA)” is also emerging as a
planning policy tool that is increasingly used to discuss the geography of urban food
supply and to describe the links between food growing-consuming regions at different
scales (Brinkley, 2013; Zasada et al., 2019; Vicente-Vicente et al., 2021a; Peters et al.,
2022).

A foodshed, with its most general definition, has been accepted in the literature as the
agricultural area required to feed the population in a city/region (Brinkley, 2013; Peters
et al., 2009). FsA is valuable as it provides input into spatial planning to increase the
sustainability and resilience of food systems. However, foodshed boundaries are defined
by political boundaries such as a region, metropolitan area, or municipality (Vicente-
Vicente et al., 2021b; Wascher et al., 2015), or a radius around the place where the food
is consumed (Kriewald et al., 2019; Schreiber et al., 2021; Zasada et al., 2019). The most
important issue that is overlooked in determining these boundaries is the ecological
character and connectivity. Even the studies (Sylla et al., 2022; Vicente-Vicente et al.,
2021b) that point out this gap and emphasise the importance of considering the
landscape character couldn’t go beyond drawing a circle based on distance. This
research defends that it’s necessary to define the qualities that can reveal the ecological
functionality of the specific city/region for an integrated spatial planning and policy. In
this research, the applicability of “Ecosystem Services (ESs)” approach to fulfil this gap
will be examined.

ESs are defined as all the direct or indirect benefits that humans derive from ecosystems
(MEA, 2003). AgrFS have a multifaceted relationship with ESs because they are
simultaneous providers and consumers of them (La Notte, 2022). For instance, ESs such
as crops, water purification, carbon sequestration are provided by AgrFS too, where ESs
such as pollination, nutrient regulation, pest/disease control underpin the productivity
and ensure the sustainability of AgrFS (Power, 2010). The way of agri-food practices
determines the lifetime and the quality of ESs. While the quantity of the use of chemical
inputs can cause the destruction of ESs, while the existence of an agro-ecological system
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can provide a range of ESs too. Research on the use of ESs knowledge in spatial decision
making has become a very popular topic (Gret-Regamey et al., 2017; Tezer et al., 2020;
Goldstein et al., 2012; Mentese et al., 2019). However, there is few research focusing on
ESs and AgrFS (Rusinamhodzi,2019; Varyvoda and Taren, 2022). Since AgrFS cannot be
considered independently from ESs, the proposed methodology has the potential to
contribute to the existing literature.

Accordingly, it's aimed to reconsider the FsA that guides the development of local AgrFS
with the approach of ecosystem services and to discuss its integration on spatial
planning tools on different scales. The policy-level trials on which scale and with which
spatial planning tools can be evaluated within the current planning system was made for
the Istanbul Metropolitan Area. Considering that Istanbul's food system has a very
fragile structure due to its dependence on the outside of the metropolitan area, and
serious concerns are raised about the sustainability of resources despite the existence of
unique ecosystem values, this study will be a guide for Istanbul’s AgrFS.

This study consists of four steps:

(1) Conceptual approach based on secondary source literature research related to “local
AgrFS” and “foodshed”.

(2) Definition of the “FsA” based on predicted ESs indicators for spatial decision-making
on local AgrFsS.

(3) Evaluation of existing national/regional/local-scale planning tools affecting Istanbul,
with a focus on AgrFS.

(4) Cross-scale discussion of the integration of the FsA into the spatial planning tools,
focusing on Istanbul.

This research will contribute to local AgrFS as a priority area in spatial decision making
with examining Istanbul Metropolitan Case. The opportunities include creating win-win
relationships between ESs achieving food resilience, food security, and regional, social,
and environmental resilience at different scales.

2. Background: Agri-food Systems and Foodsheds in Spatial Planning

The sprawl of cities has caused the loss of land that fed the urban population (Steel,
2008) and the urban-rural relationship to weaken or even disappear (Sonnino, 2009;
Zazo-Moratalla et al., 2018). In addition, since the second half of the 20th century,
repositioning food growing (Delgado, 2010), the global/industrial food system has
separated production from consumption, both in time and space (Oosterveer et al.,
2012). However, under the impacts of the crises such as COVID-19, climate change
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(Béné, 2020; IPES-Food, 2020; Vittuari et al., 2021) and the growing socio-economic
inequalities (Sonnino, 2016; Stierand, 2012) and the challenges of sustainable
development and food security, the resilience of local AgrFS is gaining increasing
attention (Sylla et al, 2022). Self-sufficient local or regional food systems based on food
security and resilience are supported against the ecological and social disruption of the
global food system.

When Pothukuchi and Kaufman (2000) placed local AgrFS on the agenda of spatial
planning, they clearly stated that AgrFS has a spatial counterpart in the built
environment (Cabannes & Cecilia, 2018; Raja et al.,, 2017) and the inseparable
relationship between food and issues such as transportation, land use, environment,
economy, health, energy, water which are the interests of planners. Therefore, it is
inevitable that food should be integrated within the framework of the planning
discipline that claims to create healthy communities and liveable environments. The
“Policy Guide on Community and Regional Food Planning” prepared by the American
Planning Association also urged planners to take an active role in establishing relation to
the food system (Raja et al., 2008).

Although it has been accepted by academia and policymakers that food systems, by
their very nature, interact with and shape places (Marsden and Sonnino, 2012; Sonnino
et al., 2014), recent empirical studies (Doernberg et al. al., 2019; Van Haren et al., 2023)
show that spatial planning has still little to do with food at the practical level. Similarly,
Sonnino (2023) states that the idea of food systems is treated as a macro-level
metaphor rather than a defined analytical concept of how to translate it into practice.
This also explains the reason for the limited debate (Battersby, 2017; Buchan et al., 2015;
Doernberg et al., 2019) on the relationship between spatial planning tools and food.

As a methodological tool, the FsA stands out among the few available tools for the
spatiality of food. Assessing the self-sufficiency levels of cities/regions (Saavedra et al.,
2017) is seen as an effective assessment tool (Peters et al., 2008; Zazo-Moratalla et al.,
2018) to advance efforts to discuss the geography of AgrFS (Schreiber et al, 2021) and
define the links between production and consumption at different scales (Sali et al.,
2014).

The earliest definition of a foodshed was made by Hedden (1929) as the geographical
region that represents the flow of food from the area where it is produced to the area
where it is consumed. However, Getz (1991), introduced the concept to literature,
advocating the protection of the food source, namely the agricultural area. According to
Kloppenburg et al. (1996), the proximity of the consumer to the food source should
define the foodshed, based on the coexistence of society (culturally food) and nature (-
shed). This approach adds a new interpretation to Getz's definition, linking the concept
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of foodshed with the idea of a local and alternative food system. Since then, there has
been a growing literature with empirical studies at different scales on FsA, in which the
spatial context, capacity and functions of a AgrFS are assessed by spatial analysis,
considering specific regional conditions (Zasada et al., 2019).

These studies highlight the benefits of FsA with the potential to reshape cities/regions
by associating them with local AgrFS and carrying the subject beyond the romantic
narrative of the local movement (Doernberg et al., 2016; Schreiber et al, 2021):

- It becomes possible to reveal the impact of food systems on the environment and the
degree of vulnerability of societies to disruptions in food supplies (Peters et al., 2008).

- Existing interdependencies regarding resources and food security can be defined
spatially (Schreiber et al, 2021).

- Through a better understanding of land resources, food demand and supply, it may
contribute spatial planning decisions such as future infrastructure, ecological
protection, recreation (Buchan et al., 2015; Wascher et al., 2014).

- It may contribute to improve climate resilience of food systems (Lengnick et al., 2015).

- At the highest level, it may contribute to sustainable and resilient futures of
settlements and societies by ensuring food security and resilience (Sonnino, 2014).

FsA is still a new research area and has not yet found a place in the spatial planning
system. Although there is no attempt by the administrations at the implementation
level, academic studies are becoming more and more widespread. However, in these
studies, there is still no consensus among the methods and terminology. Therefore, the
objectives, methodology, and results of a range of quantitative data-based studies of
food production and consumption at different spatial scales vary widely.

Consumption and demand-based models focus on the spatial dimension and production
potential of agricultural land needed to provide food for cities & regions (Cardoso et al.,
2017; Kurtz et al., 2020; Van Haren et al., 2023; Zasada et al., 2019).

In these studies, theoretical issues related to food-land footprint and self-sufficiency are
evaluated with the criteria of local/regional population, current diets, land cover,
available agricultural areas, and regional yield data (crop and soil) (Schreiber et al, 2021).
Production-based models focus on current productive capacity of studied area and
estimate population to be fed from these lands (Swiader et al., 2017; Zazo-Moratalla et
al., 2019). Models combining food production and consumption assess the
dependencies in food systems based on export and import data and explore how local
AgrFS are affected and their level of vulnerability and potential (Kriewald et al., 2019;
Sylla et al., 2022; Vicente-Vicente et al., 2021b).
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In studies where research questions, data and methodologies differ, it is expected that
the foodshed boundaries will also differ by considering the landscape character,
geomorphological characteristics, cultural codes etc. of the region. However, these
boundaries are represented either by administrative boundaries as they concern
responsibilities in planning, or by buffers drawn according to certain geographical
distances centred on the place where food is consumed. However, as Kloppenburg et al.
(1996) stated, foodshed boundaries shouldn’t be fixed and should be shaped according
to the original values of the place. Taking the “nature as a measure” in the definition of
the foodshed has been shown among the principles by the same authors.

By this means, the efficiency of spatial decisions that will ensure the sustainable
development of AgrFS will increase. Food security and resilience levels will be
strengthened for the future of societies.

The contribution of the ESs-based foodshed to the criteria highlighted here and to
spatial planning is discussed in the next chapter.

3. Ecosystem Services-Based Foodshed Assessment in the Spatial Planning
Tools/System

Although the emergence of the ESs approach can be traced back to the 1970s, it was
only after the publication of the Millennium Ecosystem Assessment (2004) that work on
this topic gained momentum (de Groot et al., 2010). There are many key studies in the
literature about the integration of ESs in terms of spatial decision-making (Daily et al.,
2011; de Groot et al., 2010; Egoh et al., 2008; Fisher et al., 2009; Goldstein et al., 2012;
Gret-Regamey et al.,, 2017; Haase et al.,, 2012). In Turkey, there are many scientific
studies related to the ESs integration in spatial planning in different contexts:

ESs-based watershed management (Albayrak, 2012; Tezer et al., 2012; Tezer et al., 2015;
Tezer et al, 2020); ESs for climate change adaptation (Onur and Tezer, 2015), integration
of soil ESs for climate change mitigation in spatial planning (Delibas et al., 2021). In
terms of food security, it is seen that the study of ESs has grown very recently and there
is a research gap related to explicitly outlining how the ESs framework can be utilized to
achieve food security and environmental sustainability (Cruz-Garcia et al., 2016; Poppy
et al., 2014b).

Food security “exist when all people, at all times, have physical and economic access to
sufficient safe and nutritious food that meets their dietary needs and food preferences
for an active and healthy life” is the definition of FAO (FAO, 1996). Four complementary
pillars classified as:

i) availability,
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ii) stability of supplies,
iii) access and

iv) biological utilization of food must need to be simultaneously assured in order to
achieve food security (Poppy et al., 2014a). Availability of food is related to having
enough supply of food. Food stability means that the pillars are fulfilled over time,
e.g., seasonally and from year to year. Access to food refers to having sufficient
access or economic capacity to get food. Biological utilization is related to having
nutritional status and diversity and means that a person has the energy and nutrients
that are necessary for being healthy (Cruz-Garzia et al., 2016; Poppy et al., 2014a).

Agricultural ecosystems simultaneously provide and rely on a variety of ESs (Zhang et al.,
2007). They are managed by humans primarily for provisioning services such as food,
fuel, fiber and timber (Poppy et al., 2014b). Aside from provisioning services, agricultural
ecosystems are also related to regulating services such as climate regulation, soil
erosion prevention and cultural ESs such as agro&eco-tourism, scientific research and
indigenous local knowledge (Cruz-Garcia et al., 2016; Poppy et al., 2014b, IPBES, 2019).
Also, the agricultural process depends on different ESs including both regulating and
supporting services such as water, soil fertility and pollination (Zhang et al., 2017). In the
complex relationship of ESs and agricultural systems, it can be seen that the term
“ecosystem disservices” is used to describe the negative impacts of agricultural activities
on ESs (Swinton et al., 2007; Zhang et al., 2017). Agricultural activities are considered as
one of the major drivers of global environmental change in land use/land cover and the
quality and quantity of freshwater ecosystems (Thiaw et al., 2011). These unintended
effects of agriculture on ESs such as habitat loss, diversion of rivers, groundwater
depletion, erosion, pest invasion and eutrophication are defined as ecosystem
disservices with significant negative impacts (Swinton et al.,, 2007). ESs to/from
agricultural ecosystems together with disservices is shown in Figure 1.

The ESs matrix approach, which defines landscapes’ capacities to provide ESs-based on
land use/land cover data with expert estimations (Jacobs et al., 2015), can also be a
guideline to explain the relationships between agricultural ecosystems and ESs. In
matrix approach, land cover classes/ecosystem types are associated with ESs through
participatory expert-based scoring (Campagne and Roche, 2018); it is a widely used ES
assessment method amongst others as it provides simple and easily mapable data
(Jacobs et al., 2015) and a very flexible and adaptable model to different data sources
(Campagne and Roche, 2018). The matrices developed by Burkhard et al. (2014) show
different aspects of the relationships between agricultural ecosystems and ESs
(Burkhard et al, 2014). The matrix correlating agricultural land cover classes with ESs
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potential is shown in Figure 2 (Burkhard et al.,, 2014). ES potential refers to an
ecosystem’s potential or capacity to produce services (Wang et al., 2022).

Ecosystem Services

Regulating ecosystem services:

- Pollination

- Biological pest control ’O
- Disease control

- Food sources and habitat for
beneficial insects

- Water purification

- Atmospheric regulation

Agricultural
ecosystems

Supporting ecosystem services:
- Soil structure and fertility

- Water provision

- Nutrient cycling

- Genetic biodiversity

- Habitat loss

- Biodiversity loss

!
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INOYd

Ecosystem Services Humanwell-being

Provisioning ecosystem services: 7
Foren] / Security
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- Fuel
- Timber for shelter
- Water supply
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Basic material for life
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- Climate regulation
- Soil conservation
- Climate change mitigation
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Cultural ecosystem services:
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Figure 1. ESs to and from, ecosystem disservices from agriculture and linkages between
human wellbeing from ESs provided by agriculture
Source: Adapted from Albayrak, 2012; Cruz-Garcia et al., 2016; Power, 2010; Thiaw et al., 2011;
Zhang et al., 2007.
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Figure 2. ES potential matrix. (Scale from 0/rosy = no relevant potential; 1/grey green =
low relevant potential; 2/light green = relevant potential; 3/yellow green = medium
relevant potential; 4/blue green =high relevant potential; 5/dark green = very high
(maximum relevant potential) (Burkhard et al., 2014).

Figure 2 indicates that agriculture-related land cover classes are diverse and every each
offers a variety of ESs with potentials at different scales. For example, nonirrigated
arable land has the potential to offer very high levels of crops, biomass, fodder and
timber as expected; but it also has the capacity to offer medium levels of biochemicals &
medicine, cultural heritage & cultural diversity and relevant scale of potential for
provisioning ESs such as local climate regulation, water flow regulation, pest & disease
control and regulation of waste (Figure 2).

Burkhard et al. (2014) also provides matrices of ESs flow, demand, and flow & demand
budget. The flow of an ES indicates the actual use of an ES or the amount of that ES
delivered to people. ES demand is defined as the ESs currently consumed or used in a
given area regardless of where ESs actually are provided (Wang et al., 2022). All
agricultural activities demand highly for regulating ESs and they must be fulfilled by ES
potentials (Burkhard et al., 2014). The ES flow and demand budget matrix provided by
Burkhard et al. (2014) shows that the demand of ESs are exceeding the flow of services
for most of the ESs related with agricultural ecosystems (Figure 3). For example, for the
regulating ES water purification, there is a strong undersupply in relation to
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permanently irrigated land and rice fields accompanied by the strong undersupply of
freshwater (Figure 3).
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Figure 3. ES flow-demand budget matrix. (Scale from -5/brown red = demand exceeds
flow significantly

= strong undersupply; via 0/rosy = demand = flow = neutral balance; to 5/dark green =
flow exceeds the demand significantly = strong oversupply. Empty fields = neither a
relevant flow of nor a relevant demand for the particular ES (Burkhard et al., 2014).

It is argued that if 50% more food, 50% more energy and 30% more fresh water are not
provided by 2030, it is claimed that a simultaneous food, water, and energy nexus will
be observed on a global scale (Poppy et al., 2014b). Managing the agricultural
ecosystems and their interaction with natural ecosystems has become increasingly
important because of the conflict between the aims of achieving/increasing food
security and maintaining environmental sustainability and resilience (Poppy et al.,
2014b). As shown in Figure 1, 2 and 3, the ESs framework offers the opportunity to both
reveal the components and interrelationships associated with the sustainability of
agricultural systems and to express the negative impacts of agricultural activities in
terms of quality, quantity and spatially explicitly to manage land in order to achieve
both food security and environmental sustainability (Poppy et al., 2014b). As can be
concluded from all of this, food security is directly linked not only to increasing food
supply, but also to ensuring the sustainability of the ESs associated with the four pillars
of food security and essential for food supply.

A trade-off among ESs arises when a single ecosystem service decreases as a result of an
increased use in another ecosystem service (Rodriguez et al., 2006). On the other hand,
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in the case of change in the same direction (positively or negatively) this relationship
type is called as synergistic (Lee and Lautenbach, 2016). As ESs are generated
simultaneously and continually by ecosystems; it is considered impossible to manage
ecosystems to maximize the benefits from all kinds of services at the same time,
resulting in trade-offs (King et al.2015). It is obvious that agriculture related ESs have the
similar interrelation of synergy and trade-off as the other ESs (Figure 1). For instance, it
is expected that an increased use in food ES to result in an increase (synergy) and
decrease in some other ESs (trade-off). The typical trade-off among ESs for agricultural
activities is between provisioning services (e.g., food, fibre, bioenergy) and regulating
services (e.g., water purification, soil conservation, carbon sequestration) (Power, 2010).

Trade-offs are characterized along three dimensions: spatial scale, temporal scale, and
reversibility (Rodriguez et al., 2006). The effects of the trade-off may be felt at a distant
location (spatial scale); these effects may take place in a short or long term (temporal
scale); and the perturbated ESs may/may not return to its original state after irreversible
impacts (reversibility) (Rodriguez et al., 2006). Sometimes the trade-offs can occur
between different stakeholders. For example, expanding irrigation schemes for
improving agricultural production may result in an increase in one site but negatively
may affect the fishermen’s productivity as a result of degraded water sources (Cruz-
Garcia et al., 2016). ESs framework enables the knowledge and awareness of the
interactions between ESs and this knowledge is crucial to understand the quantitative,
spatial, temporal, social and ecological consequences (intended and unintended) of the
land and water management processes (Rodriguez et al., 2006).

In the literature, the evaluations on specific trade-offs between AgrFS (food) and other
ESs are stated as biodiversity, water quality, soil quality, water availability for other
present and future uses and carbon sequestration (Power, 2010; Rodriguez et al., 2006).
On the other hand, it is clear that regulating and supporting ESs such as pollination, pest
and disease control, water purification, nutrient cycling and biodiversity are crucial for
the sustainability of agri-food ecosystems (Figure 1). In connection with this study, the
development of an ES-based foodshed assessment planning tool that takes into account
ESs that provide food, support food production and are important in food production in
terms of climate change sensitivities is thought to contribute to the literature. In this
context, the ESs proposed for the identification of foodsheds are shown in Table 1.
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Table 1. The proposed ESs for the identification of ESs-based foodshed assessment.

Regulating ESs Supporting ESs Provisioning ESs Cultural ESs

- Climate regulation | - Soil structure - Crops (Food) - Landscape

- Water flow and fertility - Freshwater aesthetics and
regulation - Wildlife habitat inspiration

- Water purification
- Nutrient regulation
- Pollination

- Pest and disease
control

For this study, the integration of ESs in terms of AgrFS in spatial planning is investigated
in order to achieve all pillars of food security and environmental sustainability. It is
aimed to conduct research on the identification of foodsheds with the ESs approach and
to make suggestions on how this integration can be realized at the level of planning
tools through ESs-based FsA. In this context, the inclusion of ESs boundaries in the
planning borders and the border based on geographical distance between production-
consumption areas will reveal ecological sensitivity in relation to AgrFS. It will provide
opportunities for ESs to ensure spatial connectivity and revitalisation/restoration for ESs
disservices. The spatial representation of selected ESs related to agriculture will also
contribute to the assessment of the ecological connectivity of the ESs. Spatial
representation and identification of ecologically connected areas of ESs will support
areas with high biodiversity and ESs potential and thus increase the resilience and
sustainability of AgrFS. Thus, ESs-based foodshed assessment tool will be able to guide
spatial planning to manage and reduce the effects of AgrFS that already have significant
impacts on natural resources and the environment.

4. Case Study: Istanbul Metropolitan Area

Istanbul Metropolitan Area, with a population of more than 16 million, includes rural
areas/neighbourhoods, approximately 12% of which still have agricultural activities, in
an area of 5,461 km2. However, the need for new parcels for construction and large
urban projects in Istanbul have triggered the transformation of agricultural lands in the
periphery of the city and created a structure that is highly dependent on the outside of
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the city for food supply. Despite the occupation of agricultural lands by urban uses due
to the decisions made by the administrations regarding transportation and land use
plans, agriculture and livestock activities are observed in the rural areas of Istanbul.

However, this production is quite insufficient for the domestic consumption of Istanbul
(Aslan and Demir, 2017; Solduk, 2012). Self-sufficiency studies for Istanbul show a
similar situation not only in terms of current production values, but also in terms of
production capacity and potential (Aslan and Demir, 2017; Yerkure Local Studies
Cooperative, 2020).

It can be said that the food system of Istanbul has a very fragile structure due to its
dependence on the outside of the city, and the logistics sector endanger ecological
sustainability in terms of energy consumption and greenhouse gas emissions.

Concurrently, the unequal accessibility of food for all groups seriously threatens food
security (Dinc & Tezer, in press). The inclusion of food in spatial planning is essential to
mitigate the social, economic, and ecological risks caused by these conditions and to
increase food resilience -and urban and community resilience-.

With Buchan et al.’s (2015) suggestion, it is difficult to effectively move towards for the
identification of Istanbul Metropolitan Area’s local AgrFS through the FsA unless it’s
known where the AgrFS is in the current spatial planning system. For the purpose of this
study, it is important to analyse the existing spatial planning tools so that the FsA may
provide input to spatial planning. Accordingly, it's analysed at what levels AgrFS has
been covered within the legal instruments and policy documents guiding spatial
planning activities. Due to the hierarchical structure of planning, the binding nature of
upper-scale legal documents on spatial planning necessitates an inter-scale analysis.

Hence, planning tools that affect spatial decisions regarding food systems in the Istanbul
metropolitan area have been examined at the national, regional, metropolitan, and
urban scales.

Although concepts such as food safety, agricultural land protection and agricultural land
use plans regarding AgrFS are encountered in spatial planning tools at the national scale,
it is seen that they remain at the conceptual or strategic level and are not associated
with spatial planning. Spatial Plan Making Regulation, which defines and binds spatial
planning, clearly illustrates this deficiency. This regulation emphasizes the
representation and the protection of agricultural lands in Environmental Plans, in the
regional scale. On the urban scale, it is stated in the Master Plans to show only the
agricultural land use within the planning boundary.

Environmental Plan is the most interactive tool at the regional scale demonstrating the
relationship between AgrFS and spatial planning. In the plan, “marginal agricultural
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areas” and “agricultural areas that must be absolutely protected” are shown as areas
whose agricultural quality will be preserved within the scope of sustainable
development. In the areas where the natural and rural character will be preserved, it is
envisaged that agricultural activities and rural settlements such as vineyardfarmhouses
and hobby gardens will take place, and urban agriculture has been prioritized. It is
mentioned that a land use plan for agricultural purposes should be prepared in order to
meet the food needs of Istanbul (IMM, 2009).

Turkey Spatial Strategy Plan and Marmara Region Spatial Development Strategic
Framework Document are the only official documents that deal with the concepts of
food and ESs together. These documents stated that the status and width of critical
ecological areas based on ESs (including critical ESs areas for food) should be
determined in order to guide spatial planning decisions.

Although “Istanbul Food Strategy” document is valuable because it is the first document
in Turkey that includes concepts such as food safety and the right to food, it has
remained at the conceptual level. The areas where solutions need to be presented are
still in the problem definition stage. In short, medium, and long-term recommendations
for AgrFS, what needs to be done is not clearly stated. Most of the proposals and
solutions are left vague, emphasizing only “the necessity of doing” it. In terms of spatial
planning, the document states that the effective use of existing policy and planning
tools -such as infrastructure and logistics, public procurement, land use planning- is
necessary for the development of a resilient AgrFS. Emphasis is placed on making
holistic and integrated land use planning with the ecosystem approach.

Various spatial activities such as urban agricultural park, ecological life centre,
community gardens, ecological/organic markets related to AgrFS are recommended at
the urban scale. However, in the upper scale planning documents, there is no point to
refer to each other for local government activities, and there is no relationship with the
concept of food between the definitions of master and implementation plans where
spatial decisions are reflected in real life. This causes local planning processes to be
fragmented, independent from each other and to prevent continuity.

Consequently, the relationship between AgrFS and spatial planning is not adequately
defined in spatial planning tools. Although the spatial strategy plans at the national and
regional scales include the AgrFS-ESs-spatial planning trio, which is the research topic of
this study, they do not have reflections on the sub-scale plans or the implementation
level yet. Although the environmental plan mentions the agricultural land use plan, it
can be said that this relationship is insufficient due to the concern of crop pattern
planning in these plans.
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5. Cross-scale discussion

It is more difficult for agro-food systems to find a place in spatial planning in developing
cities (Van Haren, 2023). Because planning systems are construction oriented. Even if
there are sentences in the plans to support and develop the food system, it is possible
to come across another contradictory decision in the same plan - e.g., with a regulation
on the development of agricultural lands, the discourses of protection have no meaning-.
In this case, the sustainability of ESs is also in danger, like in the Istanbul Environmental
Plan.

This section discusses at what scale and how ESs-based FsA and its possible tools can be
incorporated into the planning tools that guide the spatial planning of Istanbul.

Suggestions are made based on data and analyses that will inform inter-scale planning
processes, especially land use decisions. The necessary regulatory changes for the full
integration of the FsA will create the opportunity to start thinking about the
transformation of the existing system.

= National scale

First, in Spatial Plan Making Regulation, where the scope and principles of all plans are
defined, indicating the place of ESs and AgrFS at the plan levels is essential for the
inclusion of foodsheds in the spatial planning system.

Due to the top-down nature of the planning system, it is important that the upper scale
plans are binding for the FsA. Strategic planning can help integrate AgrFS into broader
planning goals and objectives. It should include strategies to increase food access and
safety and promote local food production and distribution by conceiving ecological
values. The Spatial Strategy Plan of Turkey has a suitable basis for unifying the AgrFS and
ESs strategies that it already points to within the scope of foodsheds.

The Agricultural Sheds Regulation, published in 2010, is an important example among
legal regulations for the inclusion of foodsheds in the spatial planning system, although
it has never been implemented. The Agricultural Sheds approach, which has been
defined for the purpose of planning the crops pattern on a country level, has a content
that can be developed within the scope of FsA with the objectives of future demand
projections and the protection and sustainable use of natural resources. In particular,
the identification of these sheds, conceiving the critical ESs for the AgrFS proposed in
the study, will also ensure the achievement of the targets.

= Regional scale
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It is clear that the food system of metropolitan areas in particular goes far beyond
administrative borders. Moreover, it is unrealistic to expect the population of Istanbul
to be adequately fed from limited production resources. Therefore, it is necessary to
include the FsA in regional plans as an assessment tool and to define foodshed
boundaries in a regional context. In this study, the region refers to the Marmara region.

In this context, the Marmara Region Spatial Development Strategic Framework
document creates an important opportunity for FsA.

It is the agricultural capacity that will be considered in the evaluation of foodsheds at
the regional scale. In other words, it is important to evaluate the agricultural production
capacity that meets the demands of the population for a self-sufficient foodshed
(Zasada et al., 2019). Accordingly, the use of production data at the regional scale comes
to the fore. Agricultural land use and food production data can be used in the analyses
to be made for the definition of foodsheds at the regional scale. This method is called
carrying capacity by Peters et al. (2022).

In addition to statistical data, landscape characters, geomorphological features, and the
spatial representation of ESs should also be evaluated within the scope of the analysis.
For ESs-based FsA, it is very important to map the distribution and quality of ES and to
define ecological connectivity through these maps. In addition to using GISbased tools
for this mapping/inventory, surveys and data analyses evaluating the quality and
guantity of ESs can be conducted.

= Metropolitan scale

FsA's strongest relationship with spatial planning should be at the metropolitan scale.
This scale, in which self-sufficiency calculations are an important method, stands out
because of the view that the level of rural-urban connections can affect the food
selfsufficiency.

However, it is essential for this scale to establish a mutual relationship with the regional
scale. The Environmental Plan will be the first plan level to include spatial decisions on
AgrFS at the foodshed boundary to be defined in its legend, and to guide land use
planning.

Analysis methods that can be used to assist the spatial decision-making process are

listed below:

- Ecological Footprint: This method evaluates the environmental impact of human
activities. It refers to the equivalent land area required for the energy and resource
inputs required during food production and consumption (Peters et al., 2022;
Wascher et al., 2015). This concept has been transformed by Jansma et al. (2013) as
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“Urban Food Print”. It discusses the environmental impact of agri-food lands by
calculating the city's total food production and consumption capacity for each crop.

- Life Cycle Assessment: The method that assesses the environmental impact of
products and processes can be used to assess the environmental impact of the farm
to soil AgrFS (Notarnicola et al., 2017).

- Metropolitan Area Profile and Scenario (Zasada et al., 2014): It is a method that allows
to generate demand scenarios at the level of administrative units based on different
food consumption patterns.

- Metropolitan Foodscape Planner (Wascher et al., 2015): It is a method that reveals the
supply balance at the level of landscape units.

When these methods are used together, an overview of the situation of potential supply
and estimated demand can be developed. They offer a rich assessment of spatial data
for foodsheds. At the same time, these methods support integrative spatial planning
that allows resource management at the level of infrastructure, zoning, nature
conservation and recreation, and AgrFS.

In the data sets required for metropolitan scale analysis, consumption capacity remarks
as well as production capacity. It uses available spatial data such as land cover,
administrative boundaries, distance of production areas to consumption areas,
population and regional efficiencies (crops and soil) to map the spatial distribution of
production and consumption. In order to evaluate the regional food demand, the
dietary habits of the population are also examined within the consumption data.

ESs should be shown in AgrFS mapping, as well as at regional scale. In this way, land use
planning decisions such as AgrFS infrastructures, allocation of land uses, and protected
areas management will be informed. For example, ESs mapping can help identify areas
that are important to certain services, such as biodiversity conservation, water
treatment, and prioritize these areas for conservation or restoration. In addition, ESs
can be used to evaluate trade-offs between different land use options. For example, a
spatial plan might consider trade-offs between developing a particular parcel of land for
housing and preserving it for its value as a food production area.

At the metropolitan scale, ESs-based FsA will guide spatial decision-making processes for
ecosystem-based protection of agricultural lands, sustainable land use, local food
production and consumption, reducing food waste and strengthening ESs.

= Urban scale (Local scale)

Cities attract the attention among the dynamics shaping the new global geography of
food security (Sonnino, 2014) and the strategic roles defined for the development and
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management of sustainable and resilient food systems (MUFPP, 2015). It is not
surprising, therefore, that the urban scale is becoming increasingly important in AgrFS.

However, due to the hierarchy of the plans, the local scale does not have the authority
to impose specific sanctions on the plans in line with their potential.

In addition to the restrictiveness of the plan hierarchy, in Turkey, agricultural production
has always been left outside the boundaries of spatial planning. The reason for this
exclusion is not to increase the cost by enlarging the planning area or to prevent the use
of agricultural areas as a development plot. However, the removal of agricultural lands
beyond the planning boundaries creates problems in land management and the
sustainability of these areas is endangered.

At the local level, special attention has been given to urban agriculture (Doernberg et al.,
2019). On the other hand, as Sonnino et al. (2019) state, the new policy area in the role
of planning and food system planning is related to urban design approaches.

These two findings intersect in urban design approaches such as productive urban
landscapes or edible landscapes (Viljoen & Bohn, 2014; Viljoen et al, 2015). However,
the difficulties encountered in applying these design approaches to existing policy and
planning systems are noted (Doernberg et al., 2019).

For the urban scale, where the spatial reflections of the upper scale decisions are

seen, legal arrangements should be made, and the agricultural areas should be included
in the master and implementation plans. This will also help the settlement to establish
its relationship with foodsheds, and it will be possible to establish local food networks
with zoning regulations, protection of agricultural lands and spatial decisions such as
urban agriculture and community gardens.

6. Concluding Notes

AgrFS and spatial planning are often governed by different policies and regulations. This
makes it difficult to coordinate planning efforts for the development of AgrFS. Spatial
decisions are made in favour of profitable land uses, this increases the pressure on
agricultural land and negatively affects local AgrFS. The spatial distribution of activities
associated with the AgrFS is also affected in various ways by spatial planning. Therefore,
effective integration of AgrFS into spatial planning is critical. Awareness and interest in
foodsheds, which represent a geographical region that provides food resources for a
community, is increasing day by day. As an assessment tool, the FsA has the potential to
guide spatial decision-making regarding AgrFS.
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FsA research has looked at whether the current agricultural production can meet the
food needs of the region so far. In cases where it could not meet this gap, it was
discussed how much to expand the agricultural lands and whether additional land
resources were available. However, this approach will not go beyond deepening the
problems, considering that AgrFS are the trigger of the climate crisis and responsible for
the loss of biodiversity. Therefore, in this study, it is proposed to add the ESs approach
to the existing definitions of the FsA tool. Thus, it will be possible to identify ecologically
sensitive areas and ecological connectivity for the AgrFS. By considering trade-offs, the
balance between ecological functions and AgrFS that will feed each other will be
provided.

This study discusses integrating ESs-based FsA's as an assessment tool into the Istanbul
metropolitan area planning tools. The scales where the FsA comes into play as a
planning tool are the regional and metropolitan scales. Here, in the mutual relationship
of the two scales, all analyses are made and the boundaries of the foodsheds are
determined. The national scale for the FsA is descriptive, supportive, and binding. The
metropolitan scale, where the upper scale spatial decisions are made, is followed by the
urban scale at the implementation level. ESs-based FsA is promising for the future of
cities and societies as it identifies the existing interdependencies between resources and
food security and thus includes understanding the local impacts of AgrFS and
opportunities for regional changes.

The fact that this discussion is being held for the first time for Istanbul shows that there
is a long road ahead of the ES-based FsA model. It is planned to close existing gaps by
including governance and practice of the model in future research.
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