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Abstract: Food system planning is important to achieve the goal of “zero hunger” in the UN’s
2030 Agenda for Sustainable Development (UN, 2016). However, discussion about comprehensive
planning for food security is scarce and little is known about the situation in Chinese cities. To narrow
this gap, this study collected and analyzed four medium-term plans and two annual plans for the
“vegetable basket project” in Nanjing, China. This study examines the strategies for urban food
security in Nanjing to shed light on how the city developed a comprehensive approach to food
system planning over the past three decades. The evolution of incremental food system planning in
Nanjing provides valuable lessons for other cities facing food security challenges and shortages of
financial resources. Reducing food insecurity is an ongoing challenge for the city governments in
the Global South and comprehensive planning is a useful tool for addressing the challenge of urban
food insecurity.
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1. Introduction

Until recently, scholars and practitioners were bemoaning the absence of the food
system from urban planning in the Global North [1–3]. One review of urban planning in
the US for example, concluded that the food system was a “stranger” to urban planning,
notable by its absence from practice, research, and education [4]. In similar vein, Morgan
pointed to what he called the “puzzling omission” of the urban food system from city
planning in the Global North, but concluded on a more optimistic note that the reasons are
“now a matter of historical interest only because, for the foreseeable future, food planning
looks set to become an important and legitimate part of the planning agenda in developed
and developing countries alike” [1] (p. 341). This may well be an accurate depiction of
the integration of food systems into urban planning in the well-resourced governance
of “smart cities” in the Global North [5–9]. The more pertinent question here is whether
food system planning has also become “an important and legitimate” part of the planning
agenda in countries of the Global South [10]. Although greater attention has recently been
paid to food system planning through initiatives such as the New Urban Agenda [11], the
Milan Food Pact [12] and the FAO’s City-Region Food System (CRFS) program [13], it is
notably absent from Sustainable Development Goal 11 on Sustainable Cities [14]. These
new approaches have also been criticized for their uncritical promotion of localization and
urban agriculture and their Northern bias [11,15].

Reviewing the evidence from cities across the Global South, Haysom (2020: 373)
concludes that “Northern style pluralistic food-governance structures are inappropriate
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and would not result in the necessary change in urban food-system outcomes” [10] (p. 373).
Several reasons can be advanced for why integration of the food system has generally not
been a feature of urban planning in most cities across the Global South. First, food insecurity
is still largely perceived as a rural and agricultural rather than urban problem, a view
reinforced by international organizations such as the FAO and IFAD, as well as western
philanthropic organizations such as Rockefeller and Gates [16,17]. Second, consistent
with the notion that food insecurity can be mitigated through increased food production,
there has been a single-minded focus on promoting urban agriculture as the panacea
for food insecurity in cities [18–20]. Third, there is a fundamental deficit of information
about the nature of food systems and the drivers and prevalence of food insecurity at the
urban scale [21]. Finally, food security is primarily seen as a responsibility of national not
local government in most countries [22]. As a result, city governments lack the mandate,
institutions, knowledge and resources to integrate food systems and food security into
urban development planning. As Crush et al. note, however, “failure to address the
development challenges of urban food insecurity, rising food prices, and low incomes will
have serious unintended consequences for the Global South and will undermine efforts to
achieve a sustainable urban future” [23] (p. 1).

The Chinese case is of particular interest and relevance because it does not fit easily
within these narratives of the past exclusion and future incorporation of the urban food
system into city planning, nor is it indebted to governance models developed in and
promoted by the Global North or UN agencies such as the FAO. Morgan’s assertion about
the puzzling omission of urban food systems in city planning prior to the second decade of
this century omits the fact that Chinese planners at national, provincial and city level have
been grappling with the need to integrate food systems thinking and the food security of
the urban population into urban development strategies since the 1980s [2]. The Chinese
experience is of more than “historical interest”, since it has clearly played a significant
role in ensuring food security under conditions of rapid urbanization and continues to
be adapted and refined through to the present. There is certainly no a priori reason why
the planning urban food system models developed by and for western cities with a long
history of urbanization should be more appropriate for the newly urbanizing Global South
than those of a country, like China, that is experiencing a similar urbanization trajectory.

This paper first provides a contextual overview of urbanization in China and the
early and associated development of urban food system planning designed to achieve food
security for all. This provides a context for a discussion of the emergence of Chinese urban
food system planning and governance at the local level, a strategy we refer to as compre-
hensive food system planning, which reaches well beyond the food availability focus of
existing Global South strategies to consider other pillars of food security, including access,
utilization and stability. To provide insights into Chinese local food system governance, the
paper focuses on the case study city of Nanjing in Jiangsu Province, a city of eight million
people that has very low levels of food insecurity despite having grown extremely rapidly
in recent decades.

The literature on food security in China has traditionally interpreted the main goal of
food security planning as self-sufficiency of grains at the national level [24,25]. However, food
security is seen by the central government as a multi-scalar issue involving sub-national
territorial entities (provinces, prefectures and cities) and levels of governance (central,
provincial and municipal/mayoral). The complex challenges of ensuring food security
amidst conditions of rapid urbanization have led to incremental policy shifts at the local
level, where municipal governments have developed and implemented comprehensive
food system plans aimed at ensuring that all four pillars of food security—availability,
access, utilization and stability—are guaranteed for the urban population [26]. This paper
aims to trace how comprehensive food system planning was incrementally developed
in the city of Nanjing over the past three decades in order to try and address urban
household food security through enhancing food availability, accessibility, utilization and
multilevel stability of the food supply. Using the four pillars of food security as a conceptual
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framework, the paper takes a food system perspective to analyze city government policies
and plans. The main objective of the paper is not to evaluate the effectiveness of specific
policies in achieving their stated goals, but rather to examine how food security planning
changed over time and became more comprehensive and systemic in its thinking and goals.
However, the paper does triangulate these goals with fieldwork data from our city-wide
household food security survey in Nanjing to assess whether the planning process achieved
its overall goal of ensuring food security for all. The conclusion of the paper reflects on
the implications of the case study for urban food system planning in the Global South
more generally.

2. Urbanization and Food Security in China

The UN 2030 Sustainable Development Agenda’s Sustainable Development Goal
(SDG) No. 2 (“Zero Hunger”) aims to end hunger, all forms of malnutrition, and moderate
and severe food insecurity globally by 2030 [27]. China is one country that has already made
significant progress in reducing hunger and food insecurity in recent decades. The 2015
Millennium Development Goals Report, for example, noted that “China alone accounts for
almost two thirds of the total reduction in the number of undernourished people in the
developing regions since 1990” [28] (p. 21). The total number of undernourished people
in China fell by over half from 289 to 125 million between 1990–92 and 2016–2017 [29,30].
FAO’s latest report shows that the Prevalence of Undernourishment (PoU) in the population
has been below 2.5% since 2017 (down from 23.9% in 1990) [31]. China has therefore made
considerable progress in resolving what Du and King refer to as the “puzzle” of reducing
food insecurity under conditions of rapid urbanization [32].

Studies of China’s food security achievements have tended to focus on issues of
agricultural production and food supply, on how food is made available through state-led
reform of the agricultural sector and strategic food importation from global markets [33–35].
Yet, rapid urbanization has been an ongoing challenge for China to ensure a sufficient food
supply [25,36,37]. Urban expansion puts pressure on the food supply through encroaching
on fertile farmland and increasing food demand and thus has threatened regional food
security [38,39]. In response to farmland loss, intensification of farmland use has been the
main strategy to increase food production in China [39]. These measures are able to ensure
the availability of food, but they come at environmental costs that have led to challenges
for land use policy [40]. The emerging consensus is that China has to find ways to increase
food production to meet increasing food demand with a shrinking farmland area and
reducing adverse environmental impacts [41,42]. Moreover, there is a growing concern
about food safety among consumers due to pesticide and veterinary drug residues and
heavy metal pollution in the agricultural sector [43–46].

The literature’s focus on food production, food safety, and the negative impact of
urbanization on farmland has meant that other urban aspects of the resolution of China’s
food security “puzzle” have been underexplored. In particular, insufficient attention has
been given to how China has approached the challenge of ensuring food security for the
residents of cities in a context of rapid urbanization, which has seen the proportion of the
population living in urban areas increase from less than 10% in 1950 to nearly 60% in 2020
(Figure 1).

Rapid urbanization in many parts of the world has led to a dramatic increase in urban
poverty and food insecurity, exemplified by the large informal settlements that ring many
cities and rates of unemployment that approach 50% in some cities [47–50]. Unlike many
other developing countries that have experienced high levels of food insecurity among
urbanizing populations, many cities in China have attained a high level of food security
through a deliberate strategy of comprehensive food security planning. While China’s
unparalleled economic growth has done much to reduce poverty and alleviate food insecu-
rity challenges at the national level, the challenges of ensuring the food security of new
urban populations necessitated the development and adoption of new national and local
food policies and governance structures. While food security has been and will continue to
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be a challenge for Chinese cities, many local governments have gradually developed and
integrated comprehensive food security policies into city planning [51], although the trajec-
tory and substance of policy development has varied between different regions and cities.
Planning for food security has not been particularly strong or effective in other countries
undergoing rapid urbanization which makes the Chinese case of particular interest and
relevance in other jurisdictions, particularly at the local government level.

Figure 1. Urbanization in China, 1950–2020 (Source: National Bureau of Statistics).

3. The Development of Comprehensive Food System Planning in Nanjing

In the late 1990s, scholars pointed out that the food system had been a “stranger to the
planning field” [52]. With growing recognition of food’s role in urban development, the
planning community has increasingly engaged with food system planning in the Global
North [2,53]. Although food system planning is an indispensable tool for achieving food
security [54], discussion of “comprehensive planning” for food security is rare in the
Global South and little scholarly attention has been paid to the process in Chinese cities.
Comprehensive planning for food security in China generally refers to a planning strategy
developed through collaboration among multiple levels of governance and public and
private interests and adopting cross-sectoral strategies (such as, farmland planning, urban
land use planning, food reserves system building, and food outlet planning) to achieve
the four main goals of food security (i.e., availability, accessibility, utilization, and stability
for all).

3.1. Incremental Implementation

There are two top-down levels of governmental responsibility for the implementation
of food security planning across China. First, the “rice bag” system implemented since
1995 tasks the country’s provincial governors with responsibility for the grain cereal supply
and for pricing in the province [37]. Second, the “vegetable basket” system implemented
since 1988 tasks city mayors with responsibility for the supply of non-grain food in their
city. Here, we focus on the implementation of the vegetable basket system by the Nanjing
Mayor and Municipal Government.

Nanjing was one of the first Chinese cities to create an implementation plan for the veg-
etable basket project [55]. Over the ensuing 30 years, the Municipal Government developed
and refined its plans, always with the stated goal of making fresh and healthy food eco-
nomically and physically accessible to the growing population of the city. This gradualist
approach is evident from an analysis of the city’s four medium-term plans, including
plans for 1989–1992, 1993–1997, 1996–2000 and 2008–2012, and two annual plans (2017
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and 2018) [56–59]. The evolution of the planning process demonstrates an iterative pol-
icy approach and the incremental incorporation of all four pillars or dimensions of food
security: availability, accessibility, utilization and stability [26]. These dimensions are
necessarily sequential in policy-making when there is extensive food insecurity and a very
limited state budget to tackle them simultaneously [60]. Nanjing opted for a planning
strategy initially focused on food production (availability), and then gradually evolved that
into a more comprehensive plan encompassing the whole food supply chain (production,
storage and reserve, processing, distribution, retailing and consumption) based on all
four dimensions of food security (Figure 2). Thus, Nanjing’s first plan for the “vegetable
basket project” focused on the production of non-grain food, while its second plan placed
emphasis on food wholesale market development. The third plan added the dimension
of food retailing market development, and the fourth plan increased in scope to include
food safety and food reserves. The 2017 and 2018 plans further involved consumer price
subsidies. These plans for Nanjing embody an incremental overlay of food security dimen-
sions over the past 30 years, which reflects a gradualist approach of food security planning.
Sections 3.2–3.5 examine in greater detail how the gradualist approach of food security
planning in Nanjing unfolded through gradually incorporating the four dimensions of
food security (availability, access, utilization and stability) into food system planning.

Figure 2. Incremental development of food system planning in Nanjing. (Source: The authors).

The planning process brought together sectoral planning departments, facilitating
cross-level and cross-sector negotiation, and reaching agreements regarding responsibilities
and inputs. The number of governmental units involved in Nanjing’s vegetable basket
project increased from seven in 1988 to more than 20 in 2019. The sectoral plans (for farm-
land protection, agriculture, commerce and urban planning) are all related to some degree
to food security. To coordinate planning and implementation, the municipal government
established a lead team for the vegetable basket project in the early 1990s. Members of the
team include the city vice mayor and leaders of various government departments. The lead
team appoints its own office staff and designates a lead unit. Government units such as
the Planning Commission, Finance Bureau, and Commerce Bureau have all played the
role of lead unit at different times. In 2010, the municipal government released a plan for
agricultural production for the period 2010 to 2020 and a plan for commerce network for
the period 2016 to 2030, which includes the development of food wholesale markets and
wet markets. In 2016, the Nanjing Municipal Development and Reform Commission also
developed a vegetable basket development plan for the period 2016 to 2020, and is in the
process of developing its 2021–2025 vegetable basket development plan.
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Besides the lead team mechanism, outside assessment of city mayors’ performance on
the vegetable basket project spurred the Nanjing mayor to pay close attention to the coordi-
nation of planning and implementation. This assessment process has been implemented
since the mid-1990s and was strengthened by the central government in 2017 when the
State Council began to assess the performance of 36 large cities including Nanjing. A policy
titled “Rules for Implementation of the Measures for Evaluating the Performance of City
Mayors Responsible for Non-grain Food Supply” was issued by central government in 2017,
which specified the performance assessment indicators and data collection methods [55].
Performance indicators include the productivity of various kinds of food in the jurisdiction,
the number and capacity of food markets, the governance of food safety and food quality,
the management system of vegetable basket project, and residents’ level of satisfaction.

3.2. Ensuring Food Availability

Nanjing’s initial vegetable basket plan (1989–1992) centered on local food production
by specifying production targets and establishing a self-sufficiency ratio of meat, vegetable,
milk, egg, and aquatic products. The plan incorporated a package of policies to support
production of fresh produce, including credit support, subsidies, reduced tax and fees,
minimum support prices, and a new public fund to support implementation of the project.
The priority given to boosting local food production has been continuously highlighted
in all of the subsequent plans (Figure 3). Policies for supporting greenhouse farming in
suburban areas were seen as a particularly important instrument for boosting local food
production [61]. To increase the yield and stability of vegetable production, Nanjing made
efforts to develop greenhouse vegetable planting in the peri-urban area. Responsibility
for meeting greenhouse vegetable planting targets was handed down from municipal to
county-level, and then to township-level governments. The development of greenhouse
cultivation, particularly the construction of new greenhouses, was subsidized by the
municipal government, which also provided agricultural extension services and training
to both local farmers and migrant [61]. Some township-level governments facilitated the
renting of farmland to increase greenhouse vegetable production [61]. The third plan
(1996–2000) proposed to increase the area of greenhouse for vegetable farming, and the
fourth plan (2008–2012) proposed to build about 6667 ha of new greenhouse vegetable
planting. The implementation of these plans has led to a regular increase of the area
devoted to greenhouse cultivation. Data from remote-sensing images shows that the
area of greenhouse farming increased from about 24 ha in 1995 to 150 ha in 1999, to
3930 ha in 2010, and to 7587 ha in 2014 [61]. Our remote-sensing data shows that the area
of greenhouse farming was 8237 ha in 2019 (Figure 3). The ratio of sown greenhouse
vegetables to total sown area of vegetables increased from 4.3% in 2006 to 10.9% in 2016.

The support of greenhouse farming in peri-urban Nanjing was reinforced by farmland
protection policies to restrict urban sprawl and maintain a certain level of farmland through
land consolidation and reclamation [62]. In areas where villagers had moved to towns, some
rural construction land formerly used for village settlement was reclaimed for vegetable
greenhouses. However, Nanjing failed to meet the goal of no net loss of farmland in its land
use plan (1996–2010). Data from the Chinese Academy of Sciences shows that the total area
of arable land decreased from 435,014 ha in 1990 to 332,489 ha in 2020 (a 24% reduction),
while the area of relatively high-quality paddy field decreased by about 21% from 304,187
ha to 241,494 ha. Despite the declining area under cultivation, the actual production of
non-grain food has significantly increased in Nanjing [37]. Vegetable production increased
from 893.4 thousand tones in 1990 to 2799.1 thousand tones in 2019 [63]. The production of
fruit and fishery products also increased, although grain production significantly declined
from 1732.6 thousand tones in 1990 to 965.6 thousand tones in 2019, necessitating increased
imports to the city from other regions [63].
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Figure 3. Greenhouse farming expansion in Nanjing from 1995 to 2019. (Source: Adapted from Zhong et al. (2020)).

3.3. Enhancing Food Accessibility

Most residents of Nanjing rely on fresh food purchase from three main sources:
supermarkets, wet markets, and small food stores (Figure 4). These retail outlets ship in
food from city wholesale markets or direct from suppliers in supply chains connected to
farms [64]. Our city-wide urban household food security survey in 2015 found that 93% of
households bought food from wet markets and 75% did so almost daily. The corresponding
patronage patterns for supermarkets were 87% and 17%. About 30% of households bought
food from small shops [65].

Food accessibility policies and planning in Nanjing have focused primarily on the
governance of food markets. The first strategy has been the upgrading of old and the estab-
lishment of new food markets, including wet markets and wholesale markets. The initial
proposal involved the development of four wholesale markets: one each for vegetables,
aquatic products, poultry, and pork. The 2008–2012 Nanjing Plan proposed the develop-
ment of 30 wet markets and two new wholesale markets for grain and non-grain foods,
respectively. The Zhongcai Wholesale Market for non-grain food was built and operational-
ized in 2009. This is the biggest food wholesale market in Nanjing and hosts more than
4000 food wholesaling merchants [66]. Xingang Cereal & Oil Wholesale Market opened in
2014. The number of wet markets in the city increased to 385 in 2019 [66]. The latest plans
turn to supporting management and improvements to the wholesale markets, including
developing food traceability systems, food testing labs, and e-commerce.
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Figure 4. Households’ food sources in Nanjing.

The second strategy aimed at improving food accessibility has been to increase the
overall density of food outlets. From 1993, it became mandatory to build a wet market
of at least 500 m square meters to serve any residential neighborhood with a population
of 10–15,000. Since 2011, real-estate developers have been required to build a new wet
market whenever a residential area is developed and to transfer the new wet market’s
ownership to the district-level (county-level) government [66]. For instance, the wet
market in Figure 5 was established in 2015 with an area of 1200 square meters and serves
a neighborhood of about 3200 households and more than 15,000 residents. Both the 2017
and 2018 Plans went further and proposed that each housing complex in the city should
have physical access to five different “vegetable baskets” or food outlets. These included
Basket 1: wet markets; Basket 2: fresh produce zones in supermarkets; Basket 3: ‘favorable-
price’ food shops for fresh produce at subsidized prices; Basket 4: e-commerce lockers
for online food deliveries; and Basket 5: self-pick-up stores (Figure 5). This policy was
also designed to maximize access to fresh produce throughout the day, as the “baskets”
generally have different business hours. These policies have ensured the development
of food retailing outlets specified in food security plans and improved access to food
such as fresh meat, vegetables and fruit. This is reflected in the fact that about 80% of
surveyed households are less than two kilometers away from the nearest wet market or
supermarket [65]. Over 90% of surveyed households bought pork, vegetables and fruit
within walking distance. In residential neighborhoods still without ready access to markets,
the municipal government has supported the establishment of small fresh food shops such
as Basket 3 shown in Figure 5.

The third strategy for addressing accessibility relates more to economic than physical
access by addressing issues of food affordability. The 2017 and 2018 Plans, for exam-
ple, explicitly mention stabilizing food prices. Proposed measures include strengthen-
ing food price monitoring, cracking down on illegal pricing, and developing affordable
food shops. Other indirect price stabilization plans include subsidizing food production,
food transportation, and food retailing. The recent annual plans propose government
income subsidies to low-income households when the monthly increase of food prices
is over the threshold of 6% or the monthly consumer price index rises by more than 3%.
The development and upgrading of wet markets have also been subsidized by the munici-
pal government [66]. A public-private hybrid governance model is used to regulate wet
markets [66]. Competition between wet markets and supermarkets, and among vendors



Land 2021, 10, 1090 9 of 17

within wet and wholesale markets, also contributes indirectly to reducing food costs and
stabilizing food prices [66].

Figure 5. “Vegetable Baskets” plan for a neighbourhood in east Nanjing.

3.4. Integrating Food Utilization

Food safety has become a major concern of consumers throughout China [67]. In Nanjing,
we found that three-quarters of surveyed household heads worry about the safety of their
food on a daily basis [65,68]. Another recent study of narratives of sustainable consumption
in Nanjing demonstrated similar deep-seated fears about contaminated food [69]. To try
and allay consumer concerns about food safety, the Nanjing municipality has put several
initiatives in place. First, the city is increasing the coverage of food production certification
including pollution-free produce, green food, organic food, and geographical indication of
agricultural products. Second, it is developing and improving the system of monitoring
and testing of food safety and promoting food traceability. Third, to enhance the food
purchase experience, it is promoting hygiene and upgrading of wet markets. Fourth, they
called for intensified enforcement of food quality and safety regulations including building
a food traceability system, establishing quick-test rooms in wet markets (for residue testing),
and building organic vegetable production bases. Table 1 provides a summary of these
food safety initiatives.



Land 2021, 10, 1090 10 of 17

Table 1. Food safety strategies in Nanjing plans. (Sources: Complied by authors).

Item 2008–2012 Plan 2017 Plan 2018 Plan

Production

Strengthening test system at
production place of vegetables.

Developing 1333 ha of
organic vegetables.

Promoting the system of Good
Agriculture Practice.

Promoting certification of
pollution-free produce, green

food, organic food, and
geographical indication of

agricultural products.
Promoting ecological breeding.

Strengthening the supervision of
food quality at the source such as

monitoring agricultural input.

The proportion of pollution-free
produce, green food, organic food, and
geographical indication of agricultural

products achieving more than 55%.
Subsidizing certification of

pollution-free produce, green food,
organic food, and geographical

indication of agricultural products.
Further promoting the system of Good

Agriculture Practice.

Process

Upgrading swine
slaughtering factory.

Implementing Quality Standard
management for meat

and poultry.

Transaction

Promoting the use of Integrated
Circuit Card transaction system.

Registration of food stall in
wet markets.

Upgrading 40 wet markets.

Breeding local brand of
agricultural products.

Establish fast-test lab of food
safety in 7 food

wholesale markets.
Establish fast-test mini-lab of food

safety in 80 wet markets.
Upgrading wet markets.

Further breeding local brand of
agricultural products.

Establish fast-test mini-lab of food
safety in 100 wet markets.

The coverage of traceability system for
meat, vegetable and fish achieving

100% of food wholesale markets, wet
markets and supermarkets within

urban area.
Upgrading 101 wet markets.

Other

Promoting the system of Hazard
Analysis Critical Control Points.

Developing produce
traceability system

Develop local series of standard
for food.

Intensifying food quality
regulation enforcement.

Strengthening food quality
monitoring system.

Implementing city-wide food quality
regulation enforcement.

Intensifying food quality supervision.
Improving the administration of

pesticides selling such as real name
registration system of pesticide buying.

3.5. Addressing Multi-Level Food Stability Issues

The final pillar of food security concerns stability of the food supply over time. A food
reserve system and food supply emergency management were introduced in Nanjing in
2008 to cope with changes in weather conditions and economic factors that could jeopardize
the stability of food security. The emergency management system includes food supply
monitoring, an early warning mechanism, and releasing food reserves. When there is a
shortage of food supply or a rise in food prices, stocks can be released onto the market.
Comprehensive planning also incorporates both local and non-local food supplies, building
a cooperation mechanism with other regions. For instance, the 2017 Plan encourages
leading enterprises such as the Zhongcai Market Company (the biggest wholesale food
market in Nanjing) to develop food production bases in regions outside of Nanjing through
collaborating with other local governments. The Company provides production technology
support to negotiate with the production base to get predictable prices. In addition, a
consumer price subsidy policy was introduced, in which low-income households receive a
food price subsidy if the CPI exceeds 3%, which helps secure the stability of food access for
low-income households.

3.6. Other Food System Issues

Although Nanjing has evolved a system of comprehensive food system planning
and implementation, there are some elements of the food system with a bearing on food
security that are not fully incorporated and are governed by alternative mechanisms
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and structures. The first of these concerns strategies to reduce food waste. Food waste
management in China is largely separated from food system governance, although it has
been a critical component of central regulations and policies such as the 12th and 13th Five-
Year Plan. In recent years, several Chinese cities have started to formalize their food waste
management system to foster the non-hazardous treatment and reuse of food waste [51,70].
In 2015, Nanjing has also developed a food waste management system including household
recycling [71,72], but it has not been integrated into comprehensive food system planning.

The second issue that falls outside the ambit of comprehensive food system planning
relates to public health and nutrition. A major gap in planning for food utilization is any
explicit attempt to link it to public health and nutrition monitoring. “Vegetable basket”
planning and public health and nutrition monitoring have both been developed in China
since the end of the 1980s but barely interact with each other. A future more comprehensive
plan for food and nutrition security and positive health outcomes would benefit from
sharing information and resources between the two systems.

4. Food Security Outcomes in Nanjing, China

This section of the paper examines what comprehensive food system planning has
meant for the food security of Nanjing residents in practice. In other words, has it achieved
its overall goal of ensuring food security of the city’s residents, and how does Nanjing
compare in its food security outcomes with other large cities in the Global South?

In 2015–2017, the Hungry Cities Partnership implemented a standardized city-wide
survey of household food security in seven different cities—Bangalore (India), Cape Town
(South Africa), Kingston (Jamaica), Maputo (Mozambique), Mexico City (Mexico), Nan-
jing (China), and Nairobi (Kenya) [65,73–77]. The survey instrument included several
cross-cultural standardized metrics for the assessment of food security: the Household
Food Insecurity Access Scale (HFIAS), the Household Food Insecurity Access Prevalence
(HFIAP) typology, the Household Dietary Diversity Score (HDDS), the Months of Adequate
Household Food Provisioning score (MAHFP) and the Lived Poverty Index (LPI) [78–80].
The survey methodology and findings in Nanjing are discussed at greater length else-
where [65].

Table 2 provides a comparative overview of the food security findings for the seven
cities. On almost every metric, Nanjing had significantly better food security outcomes
than the other cities. The HFIAS, for example, ranges from 0 (most food secure) to 27 (least
food secure); the mean household score in Nanjing was only 0.6 compared with 3.2 in
Mexico City, 5.8 in Nairobi and a high of 6.5 in Maputo and Kingston. On the HFIAP,
79% of Nanjing households were completely food secure and only 2% were severely food
insecure. Comparable scores for severe food insecurity were 13% in Bangalore, 27% in
Mexico City, and 36–38% in Cape Town, Maputo and Kingston. On the HDDS, a measure
of nutritional quality which scores each household from 0 to 12, Nanjing had the best
mean score (at 7.8) compared with 6.0 in Nairobi, 5.4 in Bangalore and a low of only 4.1 in
Maputo. The MAHFP shows the number of months in the previous year that a household
had “adequate” food (scored from 0 to 12). Nanjing had the highest mean at 12.0 and
Windhoek and Cape Town the lowest (both less than 10). Finally, Nanjing had the lowest
mean score on the LPI scale (which includes a question on food sufficiency).

Nanjing is the only one of these cities to have developed a comprehensive food system
planning process although cities such as Nairobi and Cape Town have begun to move in
this direction. While the Nanjing model is unlikely to be applicable in every detail in these
other cities, there are certainly lessons to be drawn from several decades of food system
planning in that city. Perhaps the most important lesson is that policies and plans aimed
at mitigating food insecurity cannot simply focus on production and the availability of
food, but need to take a more holistic approach that incorporates and plans for all four
dimensions of food security.
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Table 2. Levels of household food security in HCP cities. (Source: Hungry Cities Partnership).

Bangalore Cape Town Kingston Maputo Mexico
City Nairobi Nanjing

HFIAS (Mean) 0.7 5.9 6.5 6.5 3.2 5.8 0.6
HFIAP (%)
Food Secure 83 46 26 29 50 29 79
Mildly Food Insecure 2 6 9 11 12 13 14
Moderately Food Insecure 2 13 28 22 11 33 5
Severely Food Insecure 13 36 37 38 27 25 2
Mean HDDS 5.4 6.8 4.5 4.1 5.9 6.0 7.8
Mean MAHFP 11.9 9.8 11.1 10.4 11.4 10.8 12.0
Mean LPI 0.23 0.65 0.47 0.53 0.27 0.46 0.10
N 1700 2500 702 2071 1200 1434 1210

5. Conclusions

Using a case study from the city of Nanjing, this paper furthers our understanding of
how Chinese urban food security has been planned in the context of rapid urbanization and
food system transformation. In addition to Nanjing, food security planning has also been
practiced in other Chinese cities including Shanghai, Guangzhou, Hangzhou and Fuzhou.
The paper analyzes local government policy documents and plans, focusing primarily
on how these policies changed and evolved over three decades to become increasingly
comprehensive in scope. While the paper focuses primarily on policy development, it
also examines the implementation of those policies in several areas using field survey
data including an urban household food security survey in Nanjing and greenhouse
farming data derived from remote-sensing images. By comparative standards, as the paper
demonstrates in the final section, Nanjing has achieved a high degree of food security for
the residents of the city. This is due, in no small measure, to the comprehensive planning
approach adopted in the city. As local governments throughout the South seek to move
beyond support for urban agriculture to more holistic food system planning, the Nanjing
case offers some important guidance [10,22,81].

Long-term coordinated efforts by various international, national and local actors are
obviously needed to begin to achieve the “Zero Hunger” target in the UN’s 2030 Agenda
for Sustainable Development. However, there is a very real danger that local urban actors
including municipal governments-will be sidelined by the way in which the Agenda
constructs the nature and remedies for global food insecurity [17]. As Battersby has argued,
the SDG food goal has a flawed approach towards achieving food security because it
neglects the urbanization of food insecurity [14]. Alcamo et al. point to another prescient
challenge: the disconnect between national planning for SDGs and their implementation
at the local scale [82]. SDGs aside, the double burden of malnutrition and food insecurity
represent a growing crisis that largely falls on municipal governments to address and
resolve. Here, there are three emerging governance perspectives on the “hidden linkages”
between urbanization, food security and food systems in the Global South [83].

The first perspective comes out of initiatives supported by the UN and other agencies
and is based on the premise that there are no substantive differences between cities in
the North and the South and their food systems can therefore be governed in essentially
the same way. Food system governance models developed in the North are thus eas-
ily and unproblematically transferable and applicable to the urban South. This view is
best represented by the New Urban Agenda (NUA) of Habitat III, the FAO City-Region
Food System (CFRS) program and the Milan Urban Food Policy Pact, all of which assume
that the challenges of food system governance are essentially the same irrespective of
geography. Critiques of the universalizing assumptions of these approaches are growing.
Watson (2016), for example, argues that from a Southern planning perspective “extensive
global difference in cities and regions renders universalized theorising and narrow concep-
tual models (especially in planning theory, given its relevance for practice) as invalid.”
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A second perspective, best represented by the work of Gareth Haysom, is that the
South needs to break with the North and ensure that food needs to become central to all
facets of city governance and not ghettoized in particular departments, councils or urban
agriculture programs [10,84]. That this is a highly ambitious project is amply demonstrated
by the case of Cape Town. There the transformation of the food system is being driven
by private sector interests who are taking advantage of the absence of any form of food
system planning [85]. As Haysom also points out, and the SDGs are likely to reinforce,
food security is a national not local mandate [10]. The example of Windhoek in Namibia
is instructive here. Despite a whole array of national food security-related plans dating
back to the 1990s, the specificity of the urban is unrecognized and the legislative and
regulatory mandate of municipal governance ignores food governance almost entirely with
the exception of a largely coercive but failing policy on the informal food sector [86].

A third perspective that the Southern city urban food system is sufficiently complex,
distinctive, and dysfunctional in terms of food security outcomes to warrant the develop-
ment and implementation of well-resourced and comprehensive food system planning at
the municipal level. However, as Battersby and Watson (2019) note, work on food security
has conventionally focused at either the household scale or at aggregate food production
“with far less focus on the food system itself and its intersection with cities.” Advocacy of
a food systems approach to food governance in the South is certainly not new [87], but
it has gained increasing traction, not least because there are good examples, such as Belo
Horizonte in Brazil, of food system-based planning in action [60]. It is in this respect that
the Chinese case in general, and the Nanjing case study in particular, becomes of particular
interest and relevance under conditions of rapid urbanization [88].

Directives from and accountability to central government are a unique feature of the
Chinese system, but how these national policies are interpreted and implemented locally
leaves considerable room for municipal government to respond and to create its own
context-specific governance structures and food system plans. As this paper shows, urban
food system planning for food security in Nanjing has been incremental in nature but, over
time, has sought to address all four of the classic pillars of food security. In addition, the
city departments responsible for developing and implementing food planning have sought
to address the challenges of food governance through a focus on the urban food system
as a whole and its intersections with other aspects of urban planning and infrastructure.
Incrementalism over time has been a central feature of Nanjing’s food system planning
case. Public health data that correlates with greater access to food over time would be
invaluable in future research, particularly as increased access to unhealthy foods is fueling
an increase in non-communicable disease in China, as elsewhere [89].

For Southern cities seeking to learn from the Nanjing experience, three decades of
increasingly holistic planning is less important than the end-point of the process; that is, a
multi-sectoral focus on the entire food system and how it is best governed to ensure the
greatest benefit in terms of food security to the greatest number. The positive results of this
planning process in Nanjing in terms of food security outcomes stand in stark contrast to
other cities in the Global South for which there is comparable data. Even allowing for the
specificity of Nanjing and China, Nanjing has used comprehensive planning as a tool for
coordinating multiple agencies and the public and private sectors to achieve an extremely
high level of food security. Merely integrating the food system into urban planning is not
enough; comprehensive food system planning is urgently needed to address urban food
security in the Global South.
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