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ABSTRACT ARTICLE HISTORY
Over the last decades, local governments have begun to develop urban Received 24 May 2022
food planning instruments focused on improving public health and Accepted 16 May 2024
environmental sustainability, but shortcomings still exist. This paper

builds on the case of the Melbourne Metropolitan Region (Australia) to U .

. rban food system;
elaborate on how urban food planning and management can address sustainability; local food
the challenges exposed by a systemic approach. Challenges include initiatives
strengthening local food economies, developing a nexus between the
urban environment, public health, and sustainability, and the circular
management of food production resources. Our study contributes to
urban food planning and management practice by identifying how
policy instruments have successfully addressed these key challenges, and
existing inconsistencies between policies and planning. Furthermore,
policies should go beyond incentives for urban gardens and explore new
areas of intervention, including integrating local producers and retailers
into urban food planning, prioritizing fresh food commercialization
over ultra-processed products, and integrating composting into waste
management.

KEYWORDS

1. Introduction

Ericksen (2008) provided one of the most comprehensive approaches to food systems by demon-
strating how food security was dependent not only on the well-functioning of the supply chain
activities (e.g. production, processing, distribution) but also on the socio-economic, political, and
environmental drivers that compose the food system. This is because food systems are complex
socio-ecological systems that involve a wide range of interactions between human and natural com-
ponents (Allen and Prosperi 2016). A food system view highlights relevant issues for ensuring food
security and strongly influences the sustainability and resilience of the whole food life cycle
(Béné et al. 2019; Debru and Brand 2019; Jacobi et al. 2019; Maxwell and Slater 2003). These include
the environmental impacts resulting from food production, the persistent problems of malnutrition
and rising obesity, and the negative economic impacts created by the industrialization and
globalization of food.

Such systemic views of food security have found limited uptake by national food planning and
management, which primarily focuses on increasing production levels as their main strategy (Per-
eira and Ruysenaar 2012). At the local level, however, many cities have started to use an urban food
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system (UFS) approach to plan and manage urban food (Cretella 2016). The UFS approach encom-
passes all the activities, actors and impacts related to the food supply of urban areas (Dubbeling
et al. 2016). It also addresses social and environmental issues related to urban spatial configurations
and lifestyles (Sonnino 2016). From a social perspective, the approach enables acknowledging a
range of factors (from urban form to governance structures) to create strategies that address current
social inefficiencies and inequalities (Steele and Legacy 2017). From an environmental perspective,
it promotes circular practices to avoid the impairment of nutrient cycles and environmental degra-
dation (Warshawsky 2015). In addition, the UFES approach provides a platform for urban food plan-
ning and management to improve public health and social equality, integrate urban and rural
environments, support community development, enhance environmental protection, and build
resilience to climate-related events (Matacena 2016).

Some (e.g. Smit 2016) argue that the UFS transformative potential lies within local government
responsibilities. These include responsibilities related to infrastructure, land use planning, waste
management, retail regulations and public health initiatives that can influence environmental,
social and economic outcomes. The use of an UFS approach can also assist with the incorporation
of sustainability and resilience into urban food planning and management (Vieira et al. 2018).
Hence, the UFS approach creates opportunities for action that can improve urban well-being
and liveability (Bedore 2010; Kasper et al. 2017), especially considering a growing urban population.
Urban food planning highlights the importance for land use planning to better understanding
urban-rural relationships, and the role it can play in fostering the regeneration of rural and peri-
urban areas to ensure a sustainable future for cities and regions alike (Borrelli 2018).

UFS are not intended to establish a geographical border or be a tool for planning self-sufficient
cities (Cretella 2016). In fact, healthy diets and food resilience depend on activities outside of urban
areas and focusing on local food production does not necessarily translates in better outcomes
(Anderson 2015; Borrelli 2018). In taking a UFS approach, the planning and management of
food in urban areas can generate multiple benefits, including support for increased food security
and reducing food loss and waste with its associated environmental impacts. However, urban
food strategies and policies often fall short of creating synergies among all the different realms
involved in food production and management predicated by the UFS approach (Sibbing, Candel,
and Termeer 2021).

This paper focuses on the Melbourne Metropolitan Region (Australia) to investigate how urban
food planning and management can address the current challenges faced by UFS. The paper first
outlines the main challenges confronting food planning and management at the urban scale. It
then interrogates how the current UFS approach responds to those challenges by analysing plan-
ning instruments from local governments in the Melbourne Metropolitan Region. Our study con-
tributes to urban food planning and management practice by both identifying policy instruments
that have successfully addressed these key challenges, and existing inconsistencies between planning
schemes and food policies. Furthermore, we suggest that city policies should go beyond incentives
for urban gardens and explore the potential of new areas of intervention, including the integration
of local producers and retailers into urban food planning, the prioritization of healthy fresh food
over ultra-processed products, and the integration of composting into waste management.

2. Conceptual framework: current challenges to urban food planning and
management at the local urban scale

Scholars (Candel 2020; Sibbing, Candel, and Termeer 2021; Sonnino, Tegoni, and De Cunto 2018)
suggest that urban food planning and management are confronted with three main interconnected
challenges when applying a UES approach. These include: (i) how to strengthen local food econom-
ies; (ii) how to develop a stronger nexus between the urban environment, public health and sustain-
ability; and, (iii) how to enable the circular management of food resources (i.e. land, water and
nutrients).
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First, current urban food supply systems rely mainly on globalized supermarket chains that draw
from worldwide food sources and are based on mass production (Forster et al. 2015). Food provi-
sioning through direct urban-rural linkages has become less common, and small food businesses
struggle to compete with large supermarket chains. Current food networks are centralized around
a set of players that influence food production, distribution and, ultimately, consumption (Jennings
et al. 2015; Roggema and Spangenberg 2015). This industrialized food system creates alienation and
makes it easier for unsustainable social, environmental and economic practices to arise (Kirschen-
mann 2008; Roggema and Spangenberg 2015). Hinrichs (2016) describes this lack of connectivity as
the phenomenon called ‘food from nowhere’. ‘Food from nowhere’ is a configuration where inter-
action or even acknowledgement between members of the food system is not encouraged, resulting
in consumers being disconnected from the source of their food and not knowing the impacts their
food choices might be causing (Hinrichs 2016). Additionally, the reduction of local players can also
reduce the resilience of UFS. Current centraliation limits the number of food distribution routes
and reduces the diversity of available response channels to supply shocks (Berno 2017; Moench
2014; Smith and Lawrence 2018). Food production in peri-urban areas decreases due to urban
sprawl, which forces food production to occur in more distant, remote areas (Zasada 2011). This
impairs essential urban-rural connections for fresh food access and the economic viability of
small farmers (Cerrada-Serra et al. 2018; Kuusaana and Eledi 2015). Urban agriculture is frequently
part of urban food strategies, but clear targets and action planning to allow food production in
urban areas are often missing (Candel 2020).

Second, food security has been approached by urban food planning instruments because the
urbanization processes can directly impact food security (Candel 2020; Sonnino, Tegoni, and De
Cunto 2018). The food security concept not only emphasizes that food availability is critical, but
also food access, adequate utilization, and supply stability (FAO 2006). Urban areas have a much
more diverse food supply than rural ones along with more robust supply chains and storage pos-
sibilities. Yet, this does not mean urban areas are immune to food insecurity. If food availability is
often not a problem in urban areas, the equitable access to proper diets by urban residents is. Acces-
sibility to food depends both on physical and economic accessibility (Ruel et al. 2017). For example,
poorer urban residents can become malnourished due to inequal food access (Hendriks 2015). This
can be further compounded by urban food deserts — that is, geographical areas lacking fresh food
outlets or economically accessible fresh foods (Russell and Heidkamp 2011). For example, physical
distance and inadequate public transport can prevent socioeconomic deprived urban residents from
accessing fresh food (Kato and McKinney 2015). Even when food outlets are available, low-income
populations may choose cheaper food products that often have lower nutritional value (Kato and
McKinney 2015). Additionally, the marketing of processed food that is high in energy but low in
nutrients is prevalent in urban areas. Urban lifestyles can lead to a reliance on ready-to-eat foods
and meals that are often less nutritious than traditional diets (Ruel et al. 2017). The easy availability
of ultra-processed products and their compatibility with the routines of many can contribute to
malnutrition or overnutrition in urban areas, even when food access is available (Ruel et al. 2017).

Current rates of eating disorders and obesity demonstrate that factors beyond food access can
compromise food security (Kog¢ 2010). Current dietary patterns are one of the leading causes of
the increase in the overweight population, leading to a rise in diabetes and cardiovascular diseases
(Gordon et al. 2017). Hence, the characteristics of urban food environment are also essential factors
in influencing dietary patterns. For example, poor urban planning can create limited opportunities
for people to access affordable fresh food, which can feed both sides of the food security spectrum,
from malnutrition to overnutrition (Bedore 2010). Consequently, urban food planning and man-
agement has a key role in supporting residents’ choice and access to healthier diets (based more
on plant-based food and less on meat, added sugar, salt and processed foods) (Berry et al. 2015;
Willett et al. 2019). Such diets would not only create better health outcomes but also reduce
their environmental impacts (Willett et al. 2019).
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Finally, large amounts of food produced elsewhere are brought to cities every day, generating
significant food waste, far from being treated as part of a closed-loop economy or ecosystem (Gar-
nett 2011). Most urban waste management practices do not encourage recycling nutrients to be
reused in further food production (Shafiee-Jood and Cai 2016). While food production is often
not the core business of urban policies, they can have an essential role in ensuring better urban
waste management so that nutrients are recycled. Food production depends on the cycles of nutri-
ents like carbon, nitrogen, and phosphorus, and those resources are often extracted and produced in
locations far from UFS. For example, phosphorus used in the making of fertilizers is currently
mined and depleted as a resource in areas or continents with significant environmental and social
implications out of sight of many urban residents (Cordell et al. 2011; 2009). Additionally, food
stability depends on healthy environments where nutrient cycles are well functioning, water is avail-
able and clean, and supported by conducive climatic conditions favourable to food production.
Nonetheless, the food security agenda has placed less focus on the environmental conditions that
ensure the stability of food supply. Recent studies on food systems resilience seek to explore this
dimension (Hendriks 2015), but the role that urban food planning and management can play in
ensuring food systems’ circularity is still unclear.

3. Methods

Our study aims to investigate how urban food planning and management can address the current
challenges faced by UFS by focusing on the Melbourne Metropolitan region. The region comprises
a suitable case for analysis as Melbourne has been voted the most liveable city in the world ten times
since 2002 (State Government of Victoria 2022). We conducted a qualitative content analysis of
regional and local planning plans and strategies and food-related instruments from local govern-
ment areas (LGAs) that compose the Melbourne Metropolitan region. The region comprises
around 4,9 million people and is the second-largest metropolitan region in Australia. Melbourne
is divided into thirty-one LGAs responsible for planning, infrastructure, public health, community
services, solid waste management, recreation and culture, and emergency management. Although
food is not a direct responsibility of LGAs, their competencies include issues that considerably
impact food systems. Out of the 31 LGAs, Melbourne City is the most prominent in urban food
planning and management. The city is a signatory of the Milan Food Policy Pact and has a food
policy in synergy with the international context (Candel 2020; Sonnino, Tegoni, and De Cunto
2018). Apart from Melbourne City, other nine LGAs within the region have specific urban food
planning instruments (see Figure 1).

The Melbourne Metropolitan Region is an urban area that previously had a significant amount
of fresh food grown in its peri-urban areas. However, increased urbanization has progressively
replaced productive lands (Amato-Lourenco et al. 2021). Figure 2 illustrates the current land
use, which shows that several LGAs within the Melbourne Metropolitan region still maintain
food-related activities, particularly grazing of sheep and beef and horticulture. The metropolitan
region is responsible for 47% of the vegetables grown in the State of Victoria (Carey et al. 2016).
Of the LGAs analysed, only four have completely classified land use as solely urban: Moreland, Mel-
bourne, Yarra, and Darebin. The remaining LGAs still have some economic activity linked to agri-
cultural production (Agriculture Victoria 2024). Despite the growing pressure of urbanization on
Melbourne’s food bowl, the region still maintains an agricultural vocation, which helps to reduce
the threat of food scarcity.

3.1. Data collection and analysis

The documents collected for the content analysis are listed in Table 1 along with their scope and the
rationale for including them in the analysis. They include regional and local plans and strategies
related to urban food planning and management and land use planning of the selected nine LGAs.
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Hume City Council

City of Moreland

City of Melbourne

City of Darebin

City of Yarra

Manningham City Council
Greater Dandenong
Mornington Peninsula Shire
Shire of Cardinia

©CONOOAWN =

[J Melbourne Metropolitan Region
[ LGAs with urban food planning instruments

Figure 1. Local government areas that have urban food instruments and were included in the analysis.

The three challenges to urban food planning and management described in Section 2 comprise the
core of the thematic areas used to guide the content analysis, namely: (i) the strengthening of local food
economies; (ii) the nexus between the urban environment, public health, and sustainability; and, (iii)
the circular management of food resources (land, water and nutrients) (see Table 2). The NVivo 11
software text-search function was used to assist in analysing longer documents (e.g. planning schemes
and the Plan Melbourne Strategy). The keywords presented in Table 2 were used to identify relevant
passages that were then coded in their respective nodes. The urban food planning instruments were
read in total, and the analysis followed the steps of skimming, reading, and interpreting relevant
sections (Bowen 2009). When documents explicitly mention one of the thematic areas, their proposed
goals, strategies, or actions were further scrutinized. Relevant passages were then coded in the three
main thematic areas of analysis (see Supplementary Material for further detail).

Urban
Cropping
M Dairy
M Frivate forestry
Grazing sheep & beef
! Horticulture
B other livestock
B Public

Figure 2. Land use types across the Melbourne Metropolitan Region and adjacent boundaries (Source: Agriculture Victoria 2024).
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Table 1. Description of documents analysed.

Rationale for inclusion in the

Scale Regulatory status Documents Scope analysis
Regional  Statutory Plan Melbourne Strategy  The vision that guides the city The strategy serves as a guide to
(2017-2050) growth for the next 35 policy documents that will be
years. It is a cooperation developed by LGAs within the
effort between state region. It is also the instrument
agencies and LGAs. that attempts to integrate the
different LGAs within the
region.
Local Statutory (land use 1. Melbourne Planning  Planning schemes establish As planning schemes hold

planning)

Non-statutory
(food planning
and
management)

Scheme (2020)
Mornington
Peninsula Planning
Scheme (2020)
City of Darebin
Planning

Scheme (2020)
Greater Dandenong
Planning

Scheme (2020)
Hume City Council
Planning

Scheme (2020)
Manningham
Planning

Scheme (2020)
Moreland Planning
Scheme (2020)
Cardinia Planning
Scheme (2020)
Yarra Planning
Scheme (2020)

Food City: City of

~

Melbourne food
policy (2012)

. Mornington Peninsula

Local Food Strategy
(2013)

. City of Darebin urban

food production
strategy (2014)

. Greater Dandenong

Regional Food
Strategy (2015-
2018)

. Hume City Council

Food Policy (2015)

. Manningham City

Council Food
Security Plan
(2016-2021)

. City of Darebin Food

Security and
Nutrition Action
Plan (2016-2020)

. Moreland Food System

Strategy (2017)

. Shire of Cardinia

Community Food
Strategy (2018-
2026)

zones and overlays and
other provisions that guide
land use planning and
development control.

Urban food planning

instruments are policies
voluntarily developed by
LGAs interested in
managing food-related
issues locally.

statutory policy provisions for
land use planning and
development control, they are
important instruments that
can influence access to land for
growing food within their
jurisdictions.

LGAs use these instruments to
devise targets and actions
which can potentially impact
on the three challenges
described in Section 2: the
strengthening of local food
economies; the nexus between
the urban environment, public
health, and sustainability; and,
the circular management of
food resources (land, water
and nutrients).

(Continued)
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Table 1. Continued.

Rationale for inclusion in the

Scale Regulatory status Documents Scope analysis
9. City of Yarra Urban
Agriculture
Strategy (2019-
2023)
4. Results

Opverall results show that planning schemes had a marginal contribution to the topics of ‘local food
economy’ and ‘nexus between urban environment, public health, and sustainability’. Aspects
related to the circular management of food resources were the most covered by both food policies
and planning schemes (see Figure 3). Table 3 provides a summary of the key findings from the
document analysis across the three thematic areas. Findings for each of the thematic areas are dis-
cussed in more details next.

4.1. Strengthening of local food economies

The idea of strengthening the local food economy was present in all the food policies analysed; how-
ever, only six developed their visions by presenting more concrete proposals (City of Melbourne,
Greater Dandenong, Manningham City Council, City of Darebin, City of Moreland, Mornington
Peninsula). The topics that most proposals mentioned were the use of public procurement, actions
to encourage new food businesses and enterprises, the development of food hubs, the creation of
links among food businesses, and the creation of a brand for local food products. Most of the plan-
ning schemes did not engage with this topic. The two that have done so (City of Yarra and Hume
City Council) have only mentioned the need to change the zoning of activity centres to increase
local food retailing.

Food policies worldwide often use public procurement to support local businesses and farmers
(Candel 2020), and this was present in three of the analysed documents (City of Darebin, City of
Melbourne, Greater Dandenong). Public procurement can also support farmers who adopt sustain-
able production practices. Expanding farming methods aligned with agroecological practices that
rely on a diversity of crops to mimic the natural environment is necessary for ensuring environmen-
tally sustainable and healthy diets (Willett et al. 2019). Brazil offers an example of a public procure-
ment strategy that effectively supports agroecological farmers (Wittman and Blesh 2017).

Table 2. Themes and keywords that guided the content analysis.

Themes Description Text search keywords

(i) Strengthening of local food  Economic activities related to food distribution  Food business; public procurement; food

economies

(ii) Nexus between urban
environment, public health,
and sustainability

(iii) Circular management of
food resources (land, water
and nutrients)

and retail. The inclusion of aspects related to
knowledge of urban food flows,
diversification of supply routes and outlets.

The mention of practices or activities that
explored the nexus between urban
environment, healthy diets, and
sustainability.

The link between food planning and
management instruments with the
maintenance of agricultural land, water
availability, and assurance that food disposal
promotes nutrients cycling.

hub; local food; small food business; food
retail; social enterprise; alternative food
networks.

Food desert; healthy food; food access; food
security; dietary guidelines; food bank;
nutrition.

Urban agriculture; food production; food
waste; composting; food growth; organic
waste.
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i) Development of a st
(i) o 1one (iii) Circular management of
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City of Melbourne 2012
Mornington Peninsula Shire 2013
City of Darebin 2014
8  Greater Dandenong 2015
o
'E Hume City Council 2015
'§ Manningham City Council 2016
w City of Darebin 2016
City of Moreland 2017
Shire of Cardinia 2018
City of Yarra 2019
®
§ 5 Victoria State Government 2017
B
3
City of Melbourne 2020
Mornington Peninsula Shire 2020
2 City of Darebin 2020
% Greater Dandenong 2020
w
» Hume City Council 2020
§ Manningham City Council 2020
& City of Moreland 2020
Shire of Cardinia 2020
City of Yarra 2020

Figure 3. Results of the keywords search for the three thematic areas (see Supplementary Material for further details).

The strategy enables price premiums to be offered to agroecological produce, allowing farmers to
transition to more sustainable farming practices while having a reliable income.

Five of the food policies analysed were also concerned with supporting the creation of new food
provision models that go beyond retailing outlets such as food hubs (City of Melbourne, Greater
Dandenong, Manningham City Council, City of Darebin, City of Moreland). For example, the
Greater Dandenong policy mentions the creation of a social enterprise network and a mentoring
programme to accelerate this process. Incentives go beyond funding new initiatives to provide
an equal starting point for those entering a market with powerful and established players. This is
in line with calls for creating specific programmes with regulations shaped to small food businesses
that reduce bureaucracy to support new initiatives (Rose 2017). It also concurs with Mah et al.’s
(2016) argument that local governments have the authority to explore a range of aspects such as
taxes and financial investments to create a supportive environment for new food businesses.

Some urban food policies also recognize the need to increase the connections between local food
businesses that work with different activities of the UFS (e.g. the Mornington Peninsula’s Local
Food Strategy). The Melbourne Metropolitan Region has a considerable amount of food production
and processing activities; however, the Mornington Peninsula’s Local Food Strategy states that
many local businesses are not aware of what produce is available locally. Because a resilient local
food economy needs to build knowledge of the local food system and connections, Mornington
Peninsula has introduced the idea of creating a local food brand as a value-adding strategy
aimed at encouraging the consumption of local products.

Explicit actions that support the creation of other intermediary activities compatible with the
reality of urban life are still missing and local governments still struggle to adopt instruments
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Thematic areas

Food policies’ main goals

Planning Schemes’ main policies

Regional plan main

goals

(i) Strengthening local food
economies

(i) Development of a strong
nexus between urban
environment, public
health, and sustainability

(iii) Circular management of
food production resources
(land, water and nutrients)

Promote new food business and
enterprises (all except City of
Yarra).

Develop food hubs (City of
Melbourne, Greater Dandenong,
Manningham City Council, City
of Darebin, City of Moreland).
Create links among local food
business (City of Melbourne,
Mornington Peninsula, City of
Darebin, Manningham City
Council).

Use of public procurement (City
of Darebin, City of Melbourne,
Greater Dandenong).
Development of agritourism
activities (Mornington
Peninsula)

Develop urban agriculture to
increase fresh food access (City
of Darebin, Melbourne City)
Raising awareness on healthy
diets (City of Melbourne, City of
Darebin).

Enhance and promote the
availability of healthy food
choices (City of Melbourne,
Mornington Peninsula, Greater
Dandenong, Hume City Council,
City of Darebin)

Advocate for planning laws that
preserve peri-urban agricultural
areas (Melbourne City, Greater
Dandenong).

Increase food production within
the municipality (Melbourne
City, Greater Dandenong, City of
Darebin, City of Moreland).
Promote food waste recycling
(Melbourne City, Manningham
City Council, City of Darebin, City
of Moreland, Shire of Cardinia)
Support projects which
demonstrate the integration of
food growing, waste and water
management (City of Darebin,
City of Moreland, Shire of
Cardinia)

e Increase local food retailing
(Hume City Council and City of
Yarra).

e Increase food provision (City
of Yarra)

e Clear indications for the
location of fresh food retailers
(Greater Dandenong).

« Promote food security (Shire
of Cardinia).

e Support new, innovative, or
more intensive agriculture
and horticulture and soil-
based food production (Shire
of Cardinia).

e Protect peri-urban areas for
food production (all analysed
documents).

e On-site composting facilities
on new buildings where
appropriate (all analysed
documents except Victoria
State Government Melbourne
plan).

Support existing
and potential
agribusiness
activities.

Protect peri-
urban areas for
food production.

compatible with evolving business models (Edwards and Davies 2018). This could include food
hubs, and initiative that already exists in Melbourne (Vieira, Serrao-Neumann, and Howes
2021). Food hubs are community-based organizations that have the goal of connecting fragmen-
ted and dispersed producers and processors with consumers, through a logistical and organiz-
ational platform (Berti and Mulligan 2016). These initiatives adopt innovative business models
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that build on creating a real connection and relationship between producers and consumers,
going beyond a traditional retail store. For example, online platforms and knowledge areas typi-
cal of the urban space (e.g. programming, social media management, marketing) can create a
bridge between urban consumers and agroecological farmers. The intermediary player develops
a market where a consumer can find quality, sustainable, and fair produce, while farmers can
focus on food production practices that are environmentally sustainable. Initiatives based on
food sharing are another strong trend in Melbourne; these have managed to thrive even without
adequate government support (Edwards and Davies 2018). Supporting such networks that work
independently from supermarket chains’ supply and stocks is fundamental to increasing UFS
resilience.

4.2. Development of a nexus between urban environment, public health, and
sustainability

All food policies analysed recognized the need to improve health outcomes and ensure access to
sustainable diets. Most of them focus on promoting the development of urban agriculture to
increase fresh food access (City of Melbourne, Mornington Peninsula, Greater Dandenong, City
of Darebin). However, an inconsistency exists between the target of increasing urban agriculture
in food policies and planning schemes. Planning schemes are not directly supporting the desig-
nation of areas to grow food in urban areas, making it difficult to establish where and when food
can be grown in more densely urbanized spaces. To make urban agriculture an effective food secur-
ity and access strategy, spaces designated for food growth need to be allocated within urban areas.

Food availability is only one aspect of achieving food security. Although agricultural activities
may be present, food access and nutrition issues persist in Melbourne Metro. This issue is particu-
larly prominent in the LGAs of Cardinia and Greater Dandenong, among the ones analyzed in our
study (Victorian Agency for Health Information 2017). Cardinia is an example of this paradox: a
LGA with an agricultural vocation where healthy foods are expensive. Unhealthy diets in Mel-
bourne Metro are often associated with the perception that healthy food is too expensive. The Vic-
torian Agency for Health Information (2017) reported that 37% of Victorians experience food
insecurity without hunger, which is a common symptom of unhealthy diets.

The use of urban agriculture to increase food security is a productive approach; however, there
are contributions even more accessible to local governments that urban food planning instruments
can incorporate. Food education is an example of an aspect that was often missing in urban food
planning instruments analysed. The Manningham City Council’s Food Security Plan was the only
one to propose concrete action targeted at food education for better nutrition. Examples of actions
were using the council’s communication channels to provide recipes for healthy meals, including
healthy eating education in programmes targeting the elderly and children, and council educational
programmes teaching how to interpret food labels.

Actions to increase access to fresh food are another example of an activity that local governments
can champion. Some urban food planning instruments analysed recognize the need to increase
access to fresh food (City of Melbourne, Mornington Peninsula, Greater Dandenong, Hume City
Council, City of Darebin), but few elaborate on how this can be achieved. Some introduced the con-
cept of food deserts (City of Melbourne, Greater Dandenong, City of Darebin, City of Moreland)
and recognized their existence as a pressing issue. The City of Darebin is a positive example of
exploring the dynamics between the built environment and access to fresh food. Darebin’s Food
Security and Nutrition Action Plan identify the need to consider how transport routes can be
improved to increase the accessibility of fresh food outlets. Expanding easy access to drinking
water in preference to soft drinks at public events is also one of their goals. The plan also aims
to address food deserts in Darebin’s planning scheme. The term food desert is not present in the
planning scheme, but the document reinforces the need for more fresh food outlets and proposes
that new infrastructure complexes foresee a fresh food market space.
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Managing food deserts is a pressing issue for local governments, once there is no planning law in
Victoria that can intervene in commercially owned areas to limit the setting up of fast food outlets.
The planning schemes analysed include requirements for food retailers in new developments, but
not all clearly state what kind of food retailers should be allowed. Considering the distribution and
characteristics of food outlets by food policies and land use planning instruments is paramount
because it can positively or negatively affect urban populations’ dietary patterns. Health aspects
have been integrated into Australia’s planning instruments primarily by incorporating active living
(Thompson and McCue 2016). However, the negative impacts of current food spaces on public
health are still overlooked (Monteiro et al. 2013). The overconsumption of ultra-processed products
by Australians needs to be considered by food planning instruments (Machado et al. 2019). Those
ready-to-consumption items are compatible with current lifestyles and are highly profitable, but the
low level of whole food ingredients in their composition results in unhealthy products (Monteiro
et al. 2013). Increasing access to fresh food and drinking water in urban spaces is a measure that
can limit the impacts of the expanded availability of ultra-processed products (Moodie et al. 2013).

4.3. Circular management of food production resources (land, water and nutrients)

The management of environmental resources necessary for food production is another area where
urban food planning can contribute. Urban food production, as pointed out by some of the food
policies analysed (Melbourne City, Greater Dandenong, City of Darebin, City of Moreland), can
increase fresh food access and allow the development of new economic activities. The primary
resource inputs required for food growing are water, nutrients, and land availability. In particular,
land use decisions are a core business of LGAs in Australia. Although the analysed urban food plan-
ning instruments tend to promote the expansion of urban agriculture, this was not the case for plan-
ning schemes (see Table 3). Incorporating mechanisms to facilitate urban land access (e.g.
identification of landowners and assistance for temporary land access concessions) needs to become
part of local government frameworks if food growing in urban and peri-urban areas is to increase.
For example, zoning instruments need to consider mixing housing and food growing to enhance
local food production in areas that are mostly residential (James and O’Neill 2016). Additionally,
peri-urban areas with predominantly farming activities should be protected to avoid price specu-
lation and contain urban sprawl (Cerrada-Serra et al. 2018). In line with this, all planning schemes
were concerned with retaining peri-urban agricultural practices and stopping urban sprawl and
encroachment towards productive land. However, these policies are constantly under development
pressure to meet the increasing demand for housing and accommodate population growth in the
Melbourne region.

Land is a crucial resource for growing food but so are water and nutrients. Urban food planning
instruments that target urban food growth do not discuss the need for water access for growing food
nor how this can be addressed. An exception is the City of Moreland, which provides free or sub-
sidized rainwater harvesting systems to disadvantaged residents who want to grow food. Access to
water will increasingly become an issue in Melbourne, with climate change reducing its expected
rainfall (City of Melbourne 2022). Food policies that target urban food growing need to develop
further this aspect.

Waste management is a crucial aspect of ensuring the maintenance of nutrient cycles, but actions
in this space are still nascent. Food policies mention the will to promote food waste recycling (Mel-
bourne City, Manningham City Council, City of Darebin, City of Moreland, Shire of Cardinia), but
concrete actions are missing. Policies that introduce organic waste composting place the responsi-
bility on community groups or individuals and present themselves only as supporters. All planning
schemes state that new buildings should have on-site composting facilities when appropriate, which
transfers the responsibility of food waste management from the council to residents or building
owners and tenants. The Victoria State Government’s Plan Melbourne Strategy aims to improve
organic waste collection and use it to produce electricity. Energy production has more co-benefits
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than landfill disposal; however, it neglects the opportunity to recycle nutrients (that are becoming
more and more scarce) back into the food cycle. To address this issue, most of the local govern-
ments analyzed have recently introduced a new type of bin for food and garden organics
(FOGO), and some are in the process of adoption (City of Yarra and Manningham City Council).
In certain councils, the bin is an additional service that residents must request and pay for (for
example, the Shire of Cardinia). LGAs promote FOGO to divert food waste from landfills and trans-
form it into compost. Due to the novelty of this approach, it is necessary to verify the efficacy of such
a system and its capacity to cycle nutrients. The Melbourne region generates most of its food waste
in the consumption stage (Pickin et al. 2018), and providing a functional solution could signifi-
cantly impact nutrient recycling.

Composting is the most accessible first step towards nutrient recycling on UFS, but the loss of
nutrients due to organic waste disposal is only part of the problem. The structure of current sewage
systems is also impairing nutrient recycling. Typical wastewater management will have to be
rethought to encompass nutrient recovery. There is potential for nutrient recovery in the reuse
of treated wastewater and extracted solids in urban agriculture; however, the recovery of nutrients
directly from the wastewater treatment in biosolids might be more effective (Miller-Robbie, Ramas-
wami, and Amerasinghe 2017). Wastewater management in the Melbourne region is the responsi-
bility of Melbourne Water (a state-run entity) rather than local governments. Melbourne Water’s
Sewerage Strategy (Melbourne Water Corporation 2018) aims to implement a resource recovery
system, including biosolids which can be used for agricultural purposes. However, enacting this
will require a considerable upgrade of the existing infrastructure, which was originally designed
as a linear system from collection to disposal.

Agricultural production will experience significant transformations once farming methods based
on fossil fuels are no longer desirable (e.g. to meet national carbon emissions targets). This may
stress the need to increase opportunities for food growing in urban and peri-urban areas as they
become a desirable economic activity, especially using new techniques and methods compatible
with current environmental and social demands (James and O’Neill 2016). Some food policies
have stated their support for developing projects that demonstrate the integration of food growing,
waste, and water management (City of Darebin, City of Moreland, Shire of Cardinia). The planning
scheme of the Shire of Cardinia (a council where farming activities are strongly present) has also
stated its support for innovative or more intensive agriculture, but without mentioning any
techniques.

5. Discussion

The similarities of Melbourne’s local food policies with those developed worldwide (Candel, 2020)
mean that the findings of our study might also be relevant for other contexts. Our analysis exposed
that difficulties still exist in adopting a systemic approach to managing UFS. Even if many local gov-
ernments in the Melbourne region are aware of the problems surrounding urban food supply and
its adequate management’s potential to create co-benefits, the implemented examples are still some-
what limited. Our findings resonate with the ones of previous studies. For example, Candel (2020)
analyzed food policies from the Milan Urban Food Policy Pact signatories and concluded that few
documents contained clear targets and associated time paths. Sibbing, Candel, and Termeer (2021)
analyzed food policies from Dutch municipalities and concluded that they do not address a wide
range of food challenges and have failed to adopt a systems perspective. The authors observed
that food policy documents seem more symbolic than substantial in their quest for systemic
urban food management. It is still unclear if such a mismatch between the idea of managing
urban food applying a systems perspective and the actions proposed is due to an intentional lack
of substance in food policies or a lack of expertise in dealing with such intricate concepts, including
UFS and all their relevant dimensions (Sibbing, Candel, and Termeer 2021; Sonnino, Tegoni, and
De Cunto 2018).
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Our findings contribute to this discussion in multiple ways. First, most LGAs in question follow
an international trend by creating a vision focused on tackling global issues at the local level and
providing food security (Candel 2020). However, our results showed that the realization of such
a vision might be limited by a lack of expertise, scarce resources, or even time to implement the
necessary long-term plans. Documents analyzed often mentioned the need to adopt a systemic
approach to urban food planning and management. However, the actions proposed are mostly lim-
ited to enhancing urban agriculture in households and community food production. The three the-
matic areas that our study focused on were marginally addressed. When considering the need to
strengthen the local food economy, the expansion of urban agriculture as an economic activity is
an example of an action that was largely ignored. Previous studies that reported successful cases
in United States such as the cities of Portland and Providence highlight the importance of securing
access to land for new farmers using spatial planning tools and local policies (Borrelli 2018; Brown
and Bush 2018).

In addition to the lack of clear frameworks to facilitate land access, our findings show that the
urban food planning instruments analyzed do not address water access and adequate food-manage-
ment after disposal. Environmental resource management was frequently missing from other food
planning instruments, including those from signatories of the Milan Urban Food Policy Pact (Can-
del 2020; Sibbing, Candel, and Termeer 2021). Ideally, waste and wastewater management should
incorporate practices to recycle nutrients from wastewater through reuse or production of by-pro-
ducts for food production in urban areas. Transforming these systems to generate integration with
food production is a complex process, and other authors (Drechsel and Karg 2018) analyzing this
issue in different geographical locations have also found a lack of activity in this area. Nevertheless,
urban food planning and policies need to embrace this challenge by leveraging on the opportunities
that urbanization offers to address the challenge of resource recovery (Drechsel and Karg 2018).

When the nexus between urban environment, public health, and sustainability are considered,
our results showed a lack of activities focused on increasing access to fresh food and promoting
food literacy. Some of the planning instruments propose that new developments include food retail
activities, but the current lack of criteria for those may result in the proliferation of fast food or ser-
vice shops that primarily offer ultra-processed products in suburban areas. This relates to the
phenomena that Cohen (2018) observed in East Halem, New York, and called unintentional
food zoning. Unintentional food zoning comprises development decisions related to housing or
improvement that might also impact neighbourhood food environments. One positive example
found among the analyzed Councils in Melbourne is the City of Darebin’s plan. Their plan has
flagged the need to incorporate food desert analysis in urban planning, representing a more sys-
temic approach to the issue of food insecurity. In the Melbourne Metropolitan Region context,
where food availability is not limited, poor diets are likely related to current urban structures.
The answers to improving this scenario should consider the experiences of its inhabitants. The
management of environmental resources was also largely ignored, which resonates with previous
studies (Candel 2020; Sibbing, Candel, and Termeer 2021).

Additionally, the fact that the planning schemes analyzed did not incorporate the systemic
approach discussed in food policies might indicate how the debate on UFS needs to be scaled up
and be included in land use planning decisions (Sonnino, Tegoni, and De Cunto 2018). There is
political interest in addressing the food system’s grand challenges locally (Mansfield and Mendes
2013; Moragues-Faus and Morgan 2015), but land use planning decisions are still falling short of
enabling it. The two areas (food planning and management, and land use planning) need to
work more closely together, especially to avoid policy trade-offs given the predominant non-statu-
tory character of urban food policies.

Finally, the novelty of a UFS approach requires that local governments collect relevant data to
create plans adjusted to their local reality (Sonnino, Tegoni, and De Cunto 2018). Improved metrics
and data are required to advance urban food planning and management by enabling a more precise
quantification of how specific actions can increase food security and the circularity of natural
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resources. The lack of data to manage UFS has also being pointed out by Baker (2018) in the case of
the city of Toronto. She suggests that food assets mapping is crucial, and this aspect has not been
fully considered in planning practice or literature. Food assets include the local food infrastructure
that maintains food-secure communities and regions (e.g. food enterprises, markets, retailers, com-
munity gardens, urban farms, community gardens, community kitchens) and can be expanded to
include waste facilities, which could also spur UFS circularity.

6. Conclusion

This paper focused on the Melbourne Metropolitan Region to investigate how urban food planning
and management can address the current challenges of (i) strengthening local food economies; (ii)
developing a nexus between urban environment, public health, and sustainability; and, (iii) the cir-
cular management of food production resources (land, water and nutrients). Ten statutory and ten
non-statutory documents, including plans and strategies, were analysed. Our study contributes to
urban food planning and management practice by both identifying policy instruments that have
successfully addressed these key challenges, and existing inconsistencies between planning schemes
and food policies. Despite specific plans and strategies targeting food issues, overall results showed a
range of areas still requiring further development to strengthen the effectiveness of urban food pol-
icies. We suggest that city policies should go beyond incentives for urban gardens and explore the
potential of new areas of intervention, including the integration of local producers and retailers into
urban food planning, the prioritization of healthy fresh food over ultra-processed products, and the
integration of composting into waste management.

Promoting the reconnection between local producers, businesses, and consumers and support-
ing more sustainable methods for growing food are critical steps to creating a strong local food
economy and contributing to urban food security. Local governments can assist with this by pro-
viding enabling infrastructure (e.g. spaces for food hubs), financial incentives that can create a sup-
portive environment for the emergence of new local food businesses, and regulatory planning
mechanisms that encourage the provision and enhancement of ecosystem services for urban resi-
dents such as farming activities in peri-urban areas based on sustainable methods.

Improvements that local governments could promote through their policies to strengthen local
food economies could include the creation of a brand for local food products, incentives for
business to strengthen all UFS related activities (e.g. food disposal, food distribution), and develop
more robust programmes to support local food businesses through educational activities and tax
incentives. Regarding the nexus between urban environment, public health, and sustainability,
local policies could support the increase of opportunities for food processing, distribution, and
retail within urban areas. There is also a clear role that land use planning could play in this, includ-
ing setting out clear designation of urban spaces to support and enable urban agriculture (e.g.
identification of landowners and assistance for temporary land access concessions to allow them
to grow food), and use planning scheme rules to increase access to healthy foods to improve public
health. From the circular management of food production resources perspective, there is a clear
need for better schemes that facilitate the recycling of nutrients used in the food cycle. This
could include mechanisms that implement composting as part of LGA’s organic waste management
practices, development of wastewater systems to promote nutrients recover, and advocacy for the
use of farming techniques that promote nutrient recycling and water reuse in local food production.

Our study has some limitations. Our analysis focused on the extent to which current urban food
planning and management tools in the case study area address key challenges facing UFS, which
provides a starting point. However, we did not assess whether proposed actions have led to inter-
ventions on the ground. Therefore, future studies could focus on assessing the implementation of
such policies, using a multi-year longitudinal analysis that examines the different stages of the
implementation process. Future research could also use spatial analysis to assess policy effective-
ness. This could include the investigation of spatial configuration changes of urban areas before
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and after policy implementation to assess the extent to which policies were conducive to increased
urban food production, linkages between urban and rural areas, and the emergence or decline of
food deserts. Such spatial analysis could also be compared with public health indicators to identify
the scale of food security or otherwise. Future studies could also focus on the impact that proposed
new areas of intervention could have on addressing the systemic issues identified in our conceptual
framework, including the need for new models of food provision based on urban-rural linkages.
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