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Abstract

Continuing risks, such as economic crises, climate change, and pandemics, have raised concerns about food issues in
China and worldwide. The current food planning in China, which prioritizes food security, ignores the role of the informal
sector in the resilience of food systems. This study examined the role of informal food systems in enhancing food security
and explored the dilemmas of informal food systems in food planning through field and literature research. Taking Nan-
jing as an example, individual and city-level case studies collected data through face-to-face interviews, questionnaires,
observations, and secondary data sources. The data were analyzed from three perspectives: food availability, accessibility,
and utilization. The results indicated that small-scale food production and food vending contribute to food diversity, afford-
ability, allocation, and nutritional and social value. Face-to-face direct marketing and cheap prices of local food increase
the competitiveness of food in informal food systems. Informal food activities still have the potential to be improved by
integrating into food security planning. Food security planning should consider the contributions of informal food systems
and improve the current situation by appreciating small-scale agriculture, supporting local food supply chains, and provid-
ing a formalization procedure for food bottom-up food activities.

Keywords Informal food systems - Food security - Food planning - Small-scale agriculture - Food vendors

1 Introduction

As global urbanization, natural disasters, and the pandemic
threaten the availability, accessibility, and affordability of
nutritious food, food security and food supply chains are
gaining heightened attention (Cabannes & Marocchino,
2018). Food systems refer to food activities ranging from
production to recycling. A broader definition encom-
passes the relationships between the ecosystem and human
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communities; the results and impacts of food-related activi-
ties from food cultivation, consumption, and marketing to
waste repurposing; and various factors influencing food
security (Ericksen, 2008). Economic growth and technolog-
ical innovation have led to the development of agricultural
systems that marginalize subsistence farmers. Traditional
smallholders face unemployment or exit from agriculture
if they cannot integrate into a commercial value chain that
provides food services to cities (Serraj & Pingali, 2019).
Food security is, therefore, an important issue in food plan-
ning. The definition of food security highlights four aspects:
food availability, access, utilization, and stability (FAO, 2006).
Food planning integrates food-related concerns into policies,
regulations, plans, and programs across diverse governmental
initiatives such as planning, standards and guidelines, and pub-
lic funding (Delaware Valley Regional Planning Commission,
2010). China gradually developed a dual urban-rural structure
in the early twentieth century in which cities served industrial
production while rural areas served agricultural output and has
been striving to dismantle this model since the beginning of the
twenty-first century (Ministry of Justice of the People’s Repub-
lic of China, 2019). The central government’s exploration of
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the socialist system transitioned from collective agricultural
production to a Household Contract Responsibility System
(HCRS). Although national planning has shifted from “rural
areas serve cities” to “integrating urban and rural areas,” ensur-
ing national food security has consistently remained the pri-
mary focus of rural areas (Han, 2018). China’s food planning
follows a top-down approach in which the central government
sets national goals and plans, and provincial governments and
municipalities implement these goals within their jurisdictions
(Zhong et al., 2020). At the city level, local food planning
addresses urban food security by connecting local food supply
chains from production to consumption.

Despite the widespread adoption of modern food systems,
traditional food supply chains continue to prevail in develop-
ing countries with great significance (Lowder et al., 2016).
Informal and traditional food systems may intersect and fulfill
similar functions, including informal urban food production
and street food vendors. The High-Level Panel of Experts on
Food Security and Nutrition (HLPE-FSN) report under the
Food and Agriculture Organization of the United Nations
(FAO) pointed out that informal food systems in poor urban
areas are crucial to food security but lack policy support. The
system includes varied participants, but obtaining support
regarding market intelligence, transportation logistics, and
waste recycling facilities is difficult. At the same time, the
lack of food system planning has led to the growth of pro-
cessed foods, while local businesses that provide healthy and
fresh foods have been neglected (HLPE, 2024).

Informal food production encompasses different forms,
depending on the motivations of these activities and regulations
over land use. Food self-provisioning at a small spatial scale
is often associated with informality. For individuals, families,
and communities, food self-provisioning typically involves
food production, consumption, exchange, or gifting that is not
oriented toward economic benefits, although these practices
may alleviate the economic burden through the food supply
(Suomalainen et al., 2023). For example, the concept of food
self-provisioning as an informal food practice refers to non-
farming households producing food with their own resources
like balcony and yard and sharing it in a non-commercial man-
ner, and the main motivation is to obtain healthy or fresh food
(Jehlicka et al., 2024). Guerrilla gardening in the Global North
focuses on urban agriculture practices taking over spaces with-
out land-use permission, which aims to beautify the space and
cultivate food (Hardman & Larkham, 2014). In Western and
Central Europe, the cultural value dominates home gardens,
whereas, in Eastern Europe, these gardens not only bring food
to the owners but also can be sold to tourists, local markets, and
at local festivals (Ivanova et al., 2021). Informal food produc-
tion for profit in China relies on informal and traditional retail-
ing channels, and it often conflicts with local governments over
land ownership and access to urban space (Zhao, 2021).
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Informal food markets, including street food vendors,
open-air markets, and conventional wet markets, primarily
serve low-income urban dwellers (Tefft et al., 2017). In the
Global North, local governments aim to boost urban vital-
ity through street food, while in the Global South, mobile
vendors provide urban populations with fresh food and
a means of livelihood in an informal way (Allison et al.,
2021). State-controlled and mixed-ownership fresh produce
markets, such as open-air and wet markets, hold a signifi-
cant share of the sales of agrifood in most African and Asian
cities (Zhong et al., 2021). Informal food vendors are an
important food source for most households in sub-Saharan
Africa, providing low-income families a chance to achieve
food security and an essential source of income for the urban
poor (Giroux et al., 2021). Research on informal food pro-
vision in Bandung shows that food stalls are the most sig-
nificant nutrition source for female factory workers, which
provide a diverse diet at low cost (Natawidjaja et al., 2019).

While commercial informal food activities face the risk of
ambiguous governance or even penalties from local govern-
ments in China, disadvantaged groups still join these activi-
ties, including urban food production and street vending for
food provision and income generation (Dai et al., 2019). In
rapid urbanization, a large amount of agricultural land has
been converted into urban construction land in China, accom-
panied by an increase in landless farmers and vacant land that
has not been adequately utilized, providing informal food
production opportunities (Roast, 2022). Wet markets, as a tra-
ditional retail channel for fresh food, have undergone a long
period of formalization through government financial support
since 2007 (Zhong et al., 2019). Traditional wet markets allow
local farmers to sell their goods face-to-face. Modern wet mar-
kets have achieved transformation by being involved in urban
planning (Yuan et al., 2021). Formalization measures, includ-
ing equipment upgrades, business licenses, and stall rental
contracts, have enabled non-farming vendors to engage in wet
markets rather than local small-scale farmers (Zhou, 2018).

In this study, informal food systems refer to commer-
cial food supply chains involving informal activities, spe-
cifically, food production without land-use permission and
face-to-face marketing without licenses or space-use per-
mission. Previous research mainly examines informal urban
food production and food vendors separately. This study
considers that informal food activities can interconnect and
influence each other in local food systems. Informal food
producers and local farmers sell their fresh produce face-
to-face with consumers. The informal food systems in this
article are commercial food localization activities where
food production is provided not only for sustenance but also
for income generation. Despite specific legalization mea-
sures in China, informal food systems remain marginalized
within official urban food economy analytics and encounter
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restricted access to urban spaces, facilities, and services.
This has caused many conflicts and made it impossible for
the informal sector to improve (Boonjubun, 2017).

This study examined how informal food systems contrib-
ute to food security regarding food availability, accessibility,
and utilization. These contributions highlight food producers’
role in productivity, utilization of abandoned land, face-to-
face and direct marketing, and other invisible benefits they
can provide. Based on the food security framework, this study
analyzed the dilemmas faced by informal food supply chains
from production to consumption, which provide a basis for
the optimization of informal food activities and possibilities
of integrating informal activities into food planning.

2 Informal activities in food supply chains

Informal economic activities are pivotal in generating income
and fostering social advancement in economically disadvan-
taged nations. The associated notion of informal employment
exhibits varying characteristics across different countries.

The informal sector pertains to enterprises, whereas informal
employment centers on individual jobs. Individuals are classi-
fied as holding informal employment if their job arrangements
do not comply with national employment, income tax regula-
tions, or social welfare policies (International Labour Organi-
zation, 2003). According to International Labour Organization
(1993), three main attributes define the informal sector.

1. The primary objective of entities involved in industry or
services is to create job opportunities and generate income.

2. Family-run businesses represent a distinctive feature
within informal economic activities.

3. Informal sector activities are distinct from illicit or
clandestine economic activities and are not purposely
designed to avoid tax payments or social security
contributions.

Figure 1 illustrates informal commercial activities involved in
food cultivation and retail determine the composition of infor-
mal food systems. This study took commercial food supply
chains with informal activities as a system, which is the informal
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Non-agricultural land
without land-use permission

Abandoned or temporarily
abandoned agricultural land

Agricultural land

e.g.vacant land without land-use permission
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Proccessing | marketplace
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Distribution &
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[
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Fig. 1 Informal food supply chains in food systems in Nanjing
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food system. Informal food production in this study refers to
farming without land-use permission. Informality is distinct
from illegality, while food production on abandoned or vacant
land is a grey area in China, with local governments acquiesce
if the activities do not affect the interests of others (Liu, 2021).

Informal employment groups in food direct marketing
are vendors without licenses or sell in unavailable spaces
according to local regulations. Nanjing set flexible and tem-
porary street markets according to street aesthetics, trans-
portation, and food accessibility (Nanjing City Appearance
Management Regulations, 2017). Unlike small food stores,
food vending is perceived as lacking standardization, regula-
tion, and orderliness, thus serving as a temporary measure to
address urban unemployment (Hanser, 2016). Wet markets,
favored for purchasing vegetables, do not compete heavily
with supermarkets, largely because of Chinese social norms
and the cost-effectiveness offered by conventional markets
(Bai et al., 2008). Manufactured and packaged foods are
preferred in hypermarkets and supermarkets, whereas cus-
tomers typically buy fruits and vegetables daily from street
vendors or traditional wet markets (Si et al., 2016).

3 Methods and material

As shown in Fig. 2, the qualitative case study approach,
including field and literature research, explored the contri-
butions and potential of informal food systems in Nanjing

to food security and the dilemmas these activities face
in food planning. Individual and city-level case studies
examined three perspectives on food security: availability,
accessibility, and utilization. Data were collected through
face-to-face interviews, questionnaires, observations, and
secondary sources. This study aimed to explore commer-
cial informal food systems, so the interviews started at three
street markets, asking the vendors whether they were also
food producers. Then, six samples were selected, including
three from each formal and informal food production site.
Sixty consumers in street markets were selected to complete
a questionnaire to obtain information on the role of food
vending and direct marketing in food security.

The data were analyzed using thematic analysis within a
food security framework. This study focused on freshly pro-
duced food. Small-scale producers lacked dedicated facili-
ties for washing and preparing fresh agricultural products.
Instead, they typically washed the fresh produce directly
in the field to remove dirt before selling it. Many cities
in China continue to face numerous risks and challenges
regarding waste sorting and recycling systems. Thus, the
informal food systems adopted in this study do not include
food processing, distribution, and recycling.

Nanjing, a mid-sized city in China and the capital of Jiangsu
province, was selected to investigate the informal food sys-
tems. As of 2023, Nanjing’s urbanization rate has surpassed
87%, with a 9.547 million permanent population, of which
8.3249 million are urban residents (Nanjing Government,

Food supply chain Production

Marketing Consumption

Individual cases study Food production sites

Food vendors’ stands Residential area

! !

' !

Field research; Small-scale farmland;

Semi-structured interviews Abandoned land

Street market; Open and closed

Mobile vendors’ stand residential quarters

The city-level based
case study

Agricultural land planning

Food market planning Consumers’

preference

! !

! !

Literature research;

Structured interviews

Food planning programs
and data from

Nanjing Municipal Bureau of Statistics

+ Questionnaires for consumers

Fig.2 Methods and material
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2024). As of late 2022, Nanjing spans a total land area of
6,587.04 square kilometers, with 1,416.4 square kilometers
designated as arable land and 885.73 square kilometers as
built-up area (Nanjing Municipal Bureau of Statistics, 2023a).
Nanjing operates at four administrative levels: municipality,
district, subdistrict, and neighborhood. It comprises 11 dis-
tricts, 100 subdistricts, and townships (Nanjing Government,
2019). Apart from the four central districts, the other seven
districts include countryside villages and farmlands.

3.1 Individual case studies

This study identified informal food systems through field-
work on individual cases in Nanjing. Fieldwork involved
food activities: production, marketing, and consumption.
The interviews began with vendors selling vegetables and
fruits in the urban core of Nanjing, including the morning
market in Xiaolingwei, which is open daily from 6 am to
8 am, and mobile street vendors in Fuzimiao and Maqun.
Figure 3 shows the information on the three marketplaces.
The residential areas within easy reach of food vendors are
marked in yellow. Food vendors within a 0.5-mile or slightly
more than 0.5-mile but less than a 1-mile radius from homes
can be categorized as “high” or “medium” food access for
residents (United States Department of Agriculture, 2009).
The Mapbox Isochrone API helps analyze the accessibility
of marketplaces to residential areas within 1000 m. Middle-
aged and older people were the primary residents of Fuz-
imiao and Xiaolingwei, while young commuters were the
primary customers of food stalls near the Maqun subway
station. Initial interviews excluded middlemen and non-
local food producers. Only local food producers who sell
their own produce can be traced back to the locations of the
food production sites. Six cases were selected: three formal
and three informal food production sites. Next, semi-struc-
tured interviews were conducted to document the features
of the food cultivation plots and the cultivation process. In
addition, we conducted open-ended interviews with five
mobile vendors in the public space of Xiaolingwei wet mar-
ket, but we did not obtain permission to visit their farms.
The content of the open-ended interviews was available to
analyze food practitioners in wet markets. Figure 3 shows
the locations of the markets and food production sites, as
well as their links in Nanjing. The land-use changes and
development of the selected samples were tracked using
Google Earth Pro from August 2019 to December 2023.
Food producers in this study cultivated food for both
household needs and income generation. They are also food
vendors who sell agrifood informally. Formal food produc-
tion means that producers have their farmland, whereas
informal food producers cultivate food on land without per-
mission, such as on abandoned or temporarily abandoned

land. Table 1 presents general information on formal and
informal food production sites.

Mu (F in Chinese) is a unit of area equivalent to 666.67
square meters. Based on the referenced literature, this paper
converts mu into square meters, hectares, or square kilome-
ters for clarity.

The three formal production sites are located in peri-
urban areas. Small-scale farmers grow various agricultural
crops and fresh seasonal vegetables.

1. The Guxiong subdistrict, one of Nanjing’s eight sig-
nificant emerging urban zones, will have its agricultural
land repurposed to provide residential neighborhoods
with comprehensive infrastructure, including public
gardens and other recreational areas (Nanjing Natural
Resources and Planning Bureau, 2012). The local food
producers interviewed were uncertain about the timing
of the land conversion; therefore, they did not have long-
term plans for their farming business. Small farmers sell
fresh agricultural food in open-air markets to support
their families.

2. The Guli subdistrict is planning to develop into an idyl-
lic travel destination with distinctive features (Nanjing
Municipal Bureau of Planning and Natural Resources,
2018). While the local government intends to establish
the Guli subdistrict as an area of agritourism in southern
Nanjing, the emphasis is primarily on large companies
and their farms. Local farmers produce food on small
and fragmented farmlands.

3. The Qilin subdistrict is situated on the eastern outskirts
of Nanjing. The city has highly accessible transporta-
tion. The surveyed plots in the Qilin subdistrict have
dispersed farmlands that are not easily adaptable for
greenhouse installation, whereas village collectives
have leased other continuous land to agricultural com-
panies owing to the land transfer policy.

The three informal food cultivation sites studied had no
land-use permits. Food practitioners produce food for both
income generation and self-consumption.

4. The Maqun subdistrict is situated near the urban core, so
arable land and villages have been steadily repurposed
as urban construction land because of urban expansion.
The abandoned land within the Maqun community,
surrounded by residential neighborhoods, was used to
grow corn and vegetables.

5. In 2016, the local government expropriated Shiziba.
Farmland remained abandoned until 2020. During this
period, landless farmers and surrounding city dwellers
cultivated food on abandoned land and sold it to vendor
markets or residential quarters.

@ Springer
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6. The Huadian community is located in the northern part 3.2 City-level case study
of the city core near high-rise apartment complexes.
The surveyed plots comprised villages demolished in ~ Based on the elements and features of informal food sys-
2014 for urban development. The plots were abandoned  tems identified by individual case studies, Nanjing was cho-
after demolition. Nearby residents cultivated on this  sen as the study case. The literature research and structured
land until it was redeveloped in 2021. interviews were conducted to explore the potential and
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Table 1 Formal and informal food production sites

Cases Location Size/one Size/whole Practi-
plot subdistrict  tioners
Formal 1. Site in Peri-urban Around 612 ha Local
food Guxiong area 1332 m? farmers
production subdis- (2 mu)
trict
2. Site Peri-urban Around 4981 ha Local
inGuli area 666 m> farmers
subdis- (1 mu)
trict
3.Site  Peri-urban Around 1791 ha Local
in Qilin area 666 m? farmers
subdis- (1 mu)
trict
Informal 4. Site in Central Around 1.8 ha Urban
food Maqun  urban area 800 m> resi-
production commu- dents
nity
5.Site in Central Around 4.9 ha Dispos-
Shiziba urban area 500 m? sessed
farmers
6. Site in Central Around 0.54 ha Urban
Huadian urban area 500 m? resi-
dents

limitations of informal food systems in the current planning
system. The literature is based on planning documents in
Nanjing. Planning programs, including HCRS, Rural Land
Transfer (RLT), Permanent Basic Farmland Protection
(PBFP), and Vegetable Basket Program (VBP), were ana-
lyzed in this study. Sixty questionnaires were administered
to understand consumers’ preferences toward street food
vendors and their fresh products.

3.3 Food security framework

Three major food security dimensions can be derived from
FAQ’s definition: availability, accessibility, and utiliza-
tion (FAO, 2006). This study adopts a food security frame-
work from (Ericksen, 2008), including nine sub-dimensions.
Figure 4 illustrates the research materials and methodolo-
gies for each sub-dimension of food security. Availability
refers to the supply of food of appropriate quality and suf-
ficient quantity. Its production and distribution contribute
to food availability. Since this study does not involve non-
commercial food supply chains, food exchange is not within
the research scope. Food accessibility refers to whether
individuals have sufficient resources to obtain appropri-
ate nutritious foods. The affordability and preferences of
urban households and the allocation of local food define the
dimension of accessibility. Food utilization is a crucial non-
food input for food security, including food safety, nutrition,
and social value.

This study assessed the contribution of informal food
systems to food security primarily from the perspective of

producers rather than consumers. Information that cannot
be obtained directly from producers was obtained from con-
sumer questionnaires. For example, this paper assessed the
area of food production in informal food systems to analyze
their contribution to food availability rather than deriving
how much of households’ food comes from informal food
systems. This study analyzed the contribution of informal
food system activities in terms of the dimensions within the
food security framework and the policies and planning pro-
grams that correspond to these activities and dilemmas in
food planning.

4 Results

The results of the field research identified the main food
types in informal food systems, the property and size of
land and labor, and the role of small-scale farmers and
informal food practitioners in local food supplies. After field
research, the results of the literature research showed how
current food planning ignores informal food systems.

4.1 Availability

Vegetables and fruits dominate the offerings in vendor
markets. Table 2 presents the results of investigation of the
open-air food market in Xiaolingwei. Vegetable stands con-
stituted 65% of the open-air market in Xiaolingwei, whereas
fruit stands accounted for 14.5%. Most of these foods, par-
ticularly vegetables, are seasonal agricultural products. The
surveyed vendors cultivate food by themselves, including
formal and informal food production. As formal food pro-
duction, local peasants cultivate food on their farmland. Due
to the small size of cultivated land, they tend to sell their
agrifood directly to consumers in street markets or public
spaces of wet markets. Landless farmers or low-income
urban residents produce food on abandoned or vacant land
for profit. They sell fresh produce as mobile vendors in
street markets or their residential quarters.

Formal food production implies that local rural residents
have their own land. The surveyed small-scale farmers had
about 666 to 1332 square meters of land for vegetable cul-
tivation and other land for grain. On average, one hectare
of land can produce 34,541 kg of vegetables in Nanjing
annually (Nanjing Municipal Bureau of Statistics, 2022).
According to the FAO’s healthy diet standard, each person
should consume at least 0.4 kg of vegetables daily (FAO,
2021). Then, each small-scale farmer in the informal food
system can supply about 16 to 32 people with vegetables
per year.

Figure 5 shows the land tenure system in China. HCRS,
initiated in the 1980s, is founded on land tenure laws in
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Table 2 Investigation of the open-air food market in Xiaolingwei

Type of agrifood (number of stands) Tools of vending stands

Sex (number of vendors) Ages (number of vendors)

Vegetable 46 Shoulder pole 16
Fruit 10 Bicycle 12
Meat 8 Tricycle 19
Others 5 Minibus 1

Male 39 Over 50 years old 75

Female 47 50 years old and below 11

which states possess land in urban areas, and rural col-
lectives own land in rural areas. Village committees peri-
odically allocate arable land to rural households based on
family size and availability of labor (Ministry of Justice of
the People’s Republic of China, 2019). During the first three
decades, agricultural production in the country increased
by 73.4%, and the per capita income of farmers surged by
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34.53 times (Ministry of Justice of the People’s Republic of
China, 2019). Rural registered households are entitled to the
allocated agricultural land. Residents with urban household
registration cannot change to rural household registration,
even if they move to the countryside.

Although this system protects the land-use rights and
interests of registered rural residents and prevents wealthy
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— Rural land Contractors’ right Rural households
Rural households
Transfer
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Fig.5 Land tenure system in China (Zhao, 2023)

individuals in the city from seizing rural land, the local gov-
ernment considers the fragmented and small-scale farmland
backwards and challenging to create high value (Krusekopf,
2002). According to the Third National Agricultural Cen-
sus of Nanjing, Figs. 6 and 7, and 8 show that despite the
larger number of local smallholders, there is no signifi-
cant difference in the composition of sex, education level,
and age among local smallholders, large-scale agricultural
households, and agricultural enterprises (Nanjing Municipal
Bureau of Statistics, 2018). Local smallholders aged above
55 are slightly more than those aged 36—54. Most agricultural
practitioners have primary and junior high school education.
The average arable land size in China is approximately 0.5
hectares (Ministry of Agriculture and Rural Affairs of the
People’s Republic of China, 2014). There are 515,500 rural
households registered in Nanjing, with approximately 1.23
million people, and 417,100 households engaged in agri-
culture, of which 333,300 are local smallholders (Nanjing
Municipal Bureau of Statistics, 2018).

RLT encourages rural households to lease their land to agri-
cultural companies, promoting intensive and modern agricul-
ture. At the beginning of the implementation of HCRS, the
policy prohibited the transfer of rural farmland contracting and
management rights until 1984, when the government allowed
local rural households to transfer the contract rights (Han, 2018).
Transferred rural land in Jiangsu province exceeds 20,000
square kilometers, and among the administrative districts of

Non-rural residents

Nanjing, Lishui district has the largest land circulation area,
reaching 168.66 square kilometers (Ministry of Agriculture and
Rural Affairs of the People’s Republic of China, 2021). Among
the rural households that have carried out rural land transfer,
79.91% of the villagers are voluntary, while 7.94%, 7.94%, and
2.34% of the villagers have been mobilized by the local govern-
ment, village cadres, and other organizations, and 1.87% have
been forcibly accepted for the transfer (Qian et al., 2021).

VBP is a planning strategy that ensures a local supply of
fresh food but ignores support for smallholder farmers. It
plays a crucial role in establishing regional food systems,
reflecting agricultural industrialization’s tendency toward
strong top-down features (Geoffrey Luehr, 2019). VBP is
committed to supporting large-scale and standardization of
agricultural production bases. The program established 16
permanent standardized vegetable production bases cover-
ing a total area of 133.3 square kilometers and over 100 reg-
ular bases, with an area exceeding 6.7 hectares, from 2013
to 2017 (Ministry of Agriculture and Rural Affairs of the
People’s Republic of China, 2013).

PBFP aims to ensure food security by protecting arable
land based on a comprehensive land-use plan and agricul-
tural product demand for population growth and socio-
economic development (Nanjing Natural Resources and
Planning Bureau, 2006). This system considers two major

factors for farmland protection: quantity and quality of ara-
ble land:
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Fig.6 Sex and number of agricultural practitioners in Nanjing
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Fig. 8 Educational level of agricultural practitioners in Nanjing

“Article 8: When formulating the overall land use plan,
governments at all levels shall include the protection of basic
farmland as a part of the plan, and clarify the layout, quantity
indicators and quality requirements of basic farmland protec-
tion.” (Nanjing Natural Resources and Planning Bureau, 2006).

In addition, land designated as permanent basic farmland
is prohibited from being converted into other land types
without approval from the State Council. For necessary land
transformation, the local government must request approval
from the State Council to revise the land-use plan. When
utilizing arable land, the equivalent amount and quality of
farmland must be restored or compensated.

Under informal food production, practitioners cultivate
land without permission. Approximately 5.8% of China’s
existing urban construction land is abandoned, covering
16,187 square kilometers (Qu et al., 2020). If calculated
according to China’s 2024 food production per unit area of
land at 5,921.1 kg/ha and the FAO “food security line of 400
kg per capita per year”, China’s abandoned land can guar-
antee more than 23.96 million people a year of basic food
supply (The State Council, 2024). Reports by the Ministry
of Land and Resources indicate that enterprises cause 46%
of abandoned land, whereas 54% stems from misconduct by
the local government, such as challenges in the acquisition
of land and planning modifications (Wang, 2010).

The informal food supply chains investigated were both
direct and face-to-face. In informal food systems, farmers

Large-scale agricultural households

Junior high school @ Senior high school

Agricultural enterprises

University

wash agri-products on their farms, such as for soil removal,
before selling them. While being sold, vegetables and
fruits that require peeling or cutting are prepared accord-
ing to customer specifications. People use simple tools to
transport agricultural products, the most common of which
are shoulder poles, bicycles, and tricycles. In the Xiaolin-
gwei open-air market, these three tools account for 23%,
17%, and 28%, respectively. Vendor markets are held in the
morning and located near residential areas. As vendors do
not have refrigerated storage facilities, food prices change
depending on the freshness. In addition to open-air markets,
mobile vendors also prefer open spaces near wet markets.
Traditional wet markets provide space for mobile vendors
to charge daily management fees.

4.2 Accessibility

Table 3 shows sixty questionnaires that surveyed consum-
ers’ attitudes toward vendors and their produce. The random
interviews took place near open-air markets. Most of the
customers in open-air markets are women, so a large pro-
portion of interviewees are also women. Fresh and healthy
food, low prices, and convenient location are the main
reasons consumers choose street vendors. Consumers are
skeptical about the safety of agricultural products such as
pesticides and preservatives in long food chains. They are
more likely to visit vendors with whom they already have
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Table 3 Results of customers’ 1. What is your sex?

uestionnaires
! Male

2. How old are you?
<30 years old
40-50 years old

3. What is your level of education?

Elementary school
Senior high school

4. How often do you visit vendors?

Everyday

20% Female 80%
26.67%  30-40 years old 0%

13.33% > 50 years old 60%
13.33%  Junior high school 40%

6.67% University 40%

40% 3-5 times per week ~ 20%

1-2 times per week 33.33%  Less than I time 6.67%
5. What type of vendors do you visit regularly? (Multiple choice question)
Wet markets 53.33%  Open-air markets 66.67%
in the morning or
evening
Mobile vendors 66.67%  Others 6.67%
6. What time of day do you typically visit vendors? (Multiple choice question)
Before 6 am 46.67% 6am-—8am 26.67%
8am— 12 am 20% 12 noon — 6 pm 13.33%
6 pm— 10 pm 40% After 10 pm 0
7. What locations do you frequently visit vendors? (Multiple choice question)
Roadsides 53.33%  Squares 26.67%
Alleys 20% Around subway 20%
entrance
Wet markets 46.67%  Near the place of res- 60%

idence or workplace

8. What do you think are the advantages of buying food from vendors? (Multiple choice question)

Convenient location
Fresh and healthy food
As a leisure activity

66.67%  Cheap price 53.33%
73.33%  Variety
20% Others 0

9. What do you think are the disadvantages of buying food from vendors? (Multiple choice question)

Food safety issue 46.67%  Give short weight 46.67%

Chaotic order 33.33%  Occupy public spaces 26.67%
and affect traffic

Street vendors are unsightly in the city 20%

10. Where do you tend to source your food?

Locally produced and directed marketing 86.67%  Locally produced and 6.67%
through wholesale
market

Domestic imported and through wholesale market 6.67% Imported from 0
abroad

11. Why do you care about where your food comes from? (Multiple choice question)

Freshness and health (transit time, etc.) 100% Variety and quality 53.33%

Impact of carbon emissions on the environment 0 Difference in price 6.67%
caused by the
middleman

Others 0

a familiar relationship. Food from street vendors is cheaper
than wet markets and supermarkets. Roadside and wet mar-
kets are where customers often visit vendors. People often
visit vendors in squares, alleys, and subway entrances. Con-
sumers visit vendors frequently. 40% of people buy fresh
products from vendors every day. People are more likely to
buy fresh food before 6 am and between 6 pm and 10 pm,
accounting for 46.67% and 40%, respectively. Most con-
sumers choose vendors close to where they live or work.

@ Springer

86.67% of people prefer locally produced food and directed
marketing. All interviewees agreed that fresh and healthy
food was important, but they were not concerned about car-
bon emissions in the food chain.

Nanjing’s food planning shifted from a focus on food
production to food accessibility, developing a mixed public-
private wholesale market ownership system to ensure food
availability and affordability (Zhong et al., 2023). VBP
works to renovate and build wet markets to improve urban
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food accessibility. The local government is formalizing and
modernizing traditional wet markets that were used to pro-
vide space for informal food vendors with low fees and are
now being leased to middlemen. In Nanjing, the government
has stipulated that each community should have an average
of four “Vegetable Basket” outlets (Nanjing Government,
2017). It ensures the operation of two non-profit wholesale
markets in Nanjing and plans to complete the renovation of
101 wet markets between 2016 and 2030 (Nanjing Govern-
ment, 2018). New wet markets should have a construction
area of at least 2,000 square meters, a service radius spanning
500-600 m, and an area of 50—75 square meters per 1,000
people. They must also have essential amenities, including
freight-handling zones and parking facilities (Ministry of
Justice of the People’s Republic of China, 2016).

Local governments adopt flexible measures for mobile
vendors. To maintain the city’s cleanliness and beauty,
street vendors are frequently arranged on its outskirts.
However, this has caused some sellers who are unable to
support themselves to return to the city center as informal
and mobile vendors (Huang et al., 2012). The Nanjing City
Management Committee designates ten scenic roads and 70
strictly regulated roads where stalls are strictly prohibited
(Provisions of Nanjing Municipality on the Administration
of Temporary Booth Establishment, 2009). This empha-
sizes the importance of maintaining urban traffic flows and
enhancing urban aesthetics. A legal street market can be
established in urban streets, alleys, residential neighbor-
hoods, squares, and other public spaces, except in prohib-
ited areas. To boost consumption and support low-income
individuals, the Urban Management and Law Enforcement
Bureau set up an additional 1,410 temporary booths in
response to the COVID-19 pandemic. By May 2020, Nan-
jing had 134 legal locations for mobile vendors (Nanjing
Government, 2020).

4.3 Utilization

The six surveyed sites demonstrated the benefits of small-
scale food production in that farmers grow a variety of
regional farming varieties and supply seasonal harvests.
Modern wet markets emphasize distribution and retail and
are gradually replacing traditional wet markets and street
markets. This is accompanied by the marginalization of
informal employment groups in food systems. Mobile ven-
dors sell fresh and perishable local vegetables and fruits at
lower prices than modern markets do. As a result, small-
holder farmers, low-income urban residents, and rural
migrants can survive.

According to observation and interviews with vendors,
traditional vendors’ markets facilitate direct interactions
between local farmers and consumers, offering low-cost

rental spaces and basic amenities. During the harvest sea-
son, local farmers rent open spaces in these markets daily
to sell their produce. At the morning market in Xiaolingwei,
each vendor stand pays 1 RMB per day, equivalent to about
0.14 dollars. However, as wet markets modernize, the high
rental fees for stands often exclude local farmers from par-
ticipating in these modernized venues (Yuan et al., 2021).
According to interviews with vendors in Xiaolingwei, vege-
tables in modern wet markets originate mainly from Zhong-
cai wholesale market which is the biggest wholesale market
in Nanjing.

Ensuring the local food supply is the primary goal of
VBP. It is committed to improving its food self-sufficiency.
There are 50-60 vegetable varieties growing in Nanjing each
year. Nanjing’s vegetable self-sufficiency rate reached 40%,
whereas the self-sufficiency rate of leafy vegetables under the
Vegetable Basket Program was 80% (Ministry of Agriculture
and Rural Affairs of the People’s Republic of China, 2013).

The mayor’s political achievements were related to the
outcomes of VBP. It is based on the Mayor Responsibility
System (MRS). In addition to food production, this system is
responsible for the variety, price, and safety of the food. City
mayors are responsible for the program as part of officials’
performance evaluation. A two-year assessment of the pro-
gram was conducted, which included five categories: regula-
tion capacity, accounting for 24%; production capacity, also
24%; quality supervision capacity, 24%; citizen satisfaction,
8%; and market circulation capacity, 20% (Ministry of Agri-
culture and Rural Affairs of the People’s Republic of China,
2017). Food prices were assessed using the annual consumer
price index (CPI). Nanjing’s CPI by 2023 is 100.6%, which
is higher than the national CPI of 100.2% (Nanjing Munici-
pal Bureau of Statistics, 2023b). Measures to ensure food
safety in the VBP include building and updating facilities to
provide fresh food, conducting random food inspections, and
building food traceability systems.

Nanjing has taken a number of measures to ensure food
safety, including increasing the coverage of food production
certification, developing and improving food safety moni-
toring and testing systems, improving the sanitation of wet
markets, and strengthening the enforcement of food qual-
ity and safety regulations (Zhong et al., 2019). However,
informal food vendors are not included in this supervision
system. According to interviews with vendors and ques-
tionnaires with consumers, supervising food safety among
mobile vendors depends on their familiarity with consum-
ers. During the interviews, consumers demonstrated trust
in the vendors they frequently visited. Consumers believe
high prices do not necessarily ensure food safety. Especially
for older residents, their knowledge of local farmlands and
informal food production sites allows them to contact farm-
ers face-to-face.
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5 Discussion

Diverse food systems play a positive role in the stability
of food security, which refers to long-term food availabil-
ity, accessibility, and utilization. Recognizing these con-
tributions can help informal food systems gain policy and
financial support. Food systems involve diverse spheres,
and the intersection of these spheres requires a multi-scale
approach to food system planning that considers more activ-
ities, actors, and multiple spaces (Cabannes & Marocchino,
2018).

5.1 Appreciation of small-scale agriculture

Small-scale farms deserve appreciation because they can
promote biodiversity, ecological sustainability, and social
justice (Altieri, 2009). Peasants, landless farmers, migrant
laborers, and low-income city dwellers earn their liveli-
hoods by engaging in small-scale food cultivation and
informal food vending. Although the HCRS, which protects
the rights of peasants being allocated farmland, increased
national agricultural output in the first three decades after
the collective economic system because of the shift toward
industrialization and modernization, the local government
considers fragmented farmland and small-scale farms that
are difficult to mechanize as threats to productivity (Han,
2018). PBFP responds to the ongoing occupation of farm-
land by urbanization and industrialization and is allo-
cated based on the national population and socioeconomic
demand for agricultural products (State Council Informa-
tion Office, 2019).

Narrow food security objectives that prioritize solu-
tions based on the market for productivity and achieve
self-reliance on a national scale have led to food planning
programs that ignore the contributions of local and small-
scale agriculture systems (Kirwan & Maye, 2013). The
National Food Security Report in China outlines several
key criteria, including agricultural production output, levels
of self-reliance, storage capabilities, food availability, and
hunger prevalence (The State Council Information Office
of the People’s Republic of China, 2019). Thus, food plan-
ning aims to enhance farmland productivity and ensure that
residents have access to food. Consequently, RLT is a mea-
sure to achieve these goals by promoting large-scale farms,
thereby fostering agricultural modernization and intensifi-
cation (The State Council, 2014).

The six surveyed production sites and three marketplaces
improved food availability and accessibility in urban resi-
dential areas. According to study results, affordable, fresh,
and healthy food with high accessibility is the main reason
why consumers choose local food producers. The third agri-
cultural census indicates that small-scale farmers operate on
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70% of China’s arable land (National Bureau of Statistics,
2017). Conventional small family farms can also achieve
high productivity if the evaluation criteria focus on the com-
prehensive output of diverse agrifood products rather than
a monoculture (Altieri et al., 2012). A diverse mix of veg-
etables, fruits, animal products, and grains can mitigate the
risk of disruption in food markets. Food security planning
should consider many small-scale farms. Concepts of food
security have changed over the past three decades. It ini-
tially focused on ensuring food availability and stable prices
but now encompasses broader considerations, including
ethical and human rights dimensions (FAO, 2006).

Food planning also needs to consider informal food pro-
duction practitioners, who play a positive role in local eco-
nomic development and food security. Numerous literary
works have viewed urban planning as a potential hindrance
to urban food cultivation. The reluctance of urban adminis-
trators to adopt policies supporting urban food production
is a recurring theme in the literature dating back to 2000
(Bryld, 2003). In developing and developed nations, vibrant
cities face significant challenges owing to the high cost of
urban land, which hinders planning programs that promote
intra-urban agriculture (Zeeuw & Drechsel, 2015). Urban
policymakers and planners are growing more cognizant of
the positive outcomes of urban farming in fostering food
security and resilience. Food production in urban areas
should be adopted in various formats and sizes, allowing
designers and planners to strategize and develop diverse
food production initiatives that enhance social, economic,
and ecological sustainability.

5.2 Supporting local food supply chains

The trend of localizing food systems to diminish environ-
mental impacts associated with food transportation and
disposal, bolster food accessibility, and local economic
development is gaining popularity (Benedek et al., 2020).
Informal food systems, including small-scale farming,
urban food production, and local open-air and wet markets,
bolster the local agrifood supply chains. Surveyed farmers
and informal food producers took advantage of the proxim-
ity of the city by selling fresh agrifood at street markets.
Familiarity between local food producers and customers
can foster trust in food safety and fair pricing, even in the
absence of official market supervision.

Although the VBP promotes food self-sufficiency, its
support for food localization and farmer-to-consumer sales
is limited. The extensive distribution and transportation sys-
tems of large-scale food operations hinder direct connec-
tions between small-scale farmers and large wet markets.
Consequently, vegetables often pass through four to five
intermediary stages from farmland to fresh food outlets
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(Wang & Chen, 2013). While the assessment standards of
the MRS consider the ability to cultivate local food, there is
no distinction between local and non-local food distribution
and marketing processes. Both types of food are transported
to wholesale markets, and, subsequently, to food outlets.
Approximately 80% of the agricultural products from neigh-
boring cities are directed to centralized distribution hubs in
Nanjing before being distributed to various local wholesale
markets and then transported to retail outlets, such as open-
air markets, small shops, wet markets, and supermarkets (Si
etal., 2016).

The results of the questionnaires showed that customers
who visit vendor markets do not care about the effect of
carbon emissions on the environment in food supply chains.
Low-income residents pay more attention to food freshness
and price. This poses a challenge for upgrading small farms.
Upgrading small farms as a form of a Participatory Guar-
antee System, which underscores the engagement of local
farmers, customers, rural advisors, and municipal officials,
can bring more added value to local farmers (FAO, 2018),
but it also means that their production may not be afford-
able for low-income residents. A major advantage of this
business model is that it achieves quality assurance through
farm visits and collaboration to ensure that farmers adhere
to organic standards. Successful farmers’ markets currently
operate with the involvement of large farms in China; how-
ever, they still provide experience for small farms and infor-
mal open-air markets that claim financial support and urban
public spaces (He, 2020).

5.3 Formalization of bottom-up initiatives

Compare with the clean-up plan that treats informal activi-
ties as a problem (Boonjubun, 2017) and ambiguous gov-
ernance that expresses empathy for informal practitioners
(Weller, 2012), transforming the adverse impacts of infor-
mality into advantages through urban planning and policies
is a better approach. Formalizing bottom-up food initiatives
facilitate cooperation among a broad range of stakeholders
to optimize informal activities. It optimizes the utilization
of abandoned or underutilized land, conserves environmen-
tal resources, and beautifies public spaces (Hardman et al.,
2018). It also provides a means for the unemployed, elderly,
and dispossessed farmers to supplement their food supply
and income. Conversely, a lack of formality implies these
activities occur without government oversight. This is prob-
lematic because abandoned construction sites may have pol-
luted soil and water, and individual cultivators typically lack
the resources to detect and remediate the pollution.

In China’s dual land structure of urban and rural areas,
contemporary industrial production prevails in the urban
economy, whereas food production dominates in the rural

economy (Chen & Long, 2019). This land tenure system
separates urban and rural land, giving urban residents no
right to obtain farmland. In planning documents, urban agri-
culture, known in Chinese as du shi nong ye, typically refers
to farming or gardening on agricultural land around urban
areas rather than non-agricultural land within the built-up
area. Although urban areas lack officially designated agri-
cultural land, informal food production frequently occurs at
urban sites. By inclusion of urban land in food, planning
can formalize informal food production activities into rec-
ognized urban agriculture. Urban food production activities
can be sustainably and positively affected by integrating
urban agriculture into legislation concerning urban and rural
planning (Cai & Luo, 2004).

In Nanjing cases, city managers disregard informal food
production without supervision and policy support. Individ-
uals either passively or actively engage in informal activities
because of the absence of formalization procedures. In the
Global North, urban food production, as a traditional activity,
has been undergoing formalization and legislative processes
(Hardman & Larkham, 2014). Numerous formal urban agri-
culture initiatives originate from the practice of guerrilla
gardening, where individuals initially occupy spaces and
subsequently engage with local authorities to advocate for
legislative adjustments (Hardman & Larkham, 2014).

Informal food production and marketing play a pivotal
role in the informal food supply chain. Establishing a for-
malization pathway for informal food production initiatives
could facilitate the oversight of food systems and amplify
their beneficial impacts. Formalizing urban food produc-
tion enables citizens to conduct urban agricultural activities
within a secure framework. Converting unused land into
urban agricultural plots necessitates specific regulations and
approval processes. Unsuitable land, due to factors such as
soil quality or pollution, sunlight exposure, water availabil-
ity, and agricultural infrastructure, can adversely affect the
success of farming endeavors.

Systematic regulations and reasonable planning are nec-
essary to issue vendor licenses and supervise and manage
vending activities. Since 2009, street vendors have become
eligible for registration as individual industrial and commer-
cial entities in China; and many cities have endeavored to
formalize their presence (Management And Law Enforce-
ment Bureau, 2009). Street vendors are often relocated to
the city outskirts to maintain cleanliness and aesthetics.
However, this has resulted in some vendors being unable to
maintain their means of living and returning to the down-
town area as informal vendors (Huang et al., 2012). Legis-
lation and formalization processes for street vendors must
focus on mitigating the negative impacts of informal activi-
ties and ensuring adequate space and support, especially for
vulnerable groups.
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6 Conclusions

This study explored the contribution of informal food sys-
tems to food security through field and literature research,
including city- and individual-level case studies. Owing to
China’s urban-rural dual land and HCRS, small farmers still
account for a large proportion of the country’s population.
Smallholders contribute to the diversity and local food sup-
ply. Informal urban food production utilizes large amounts
ofunused land and is at risk of expulsion owing to the lack of
land-use permits. Disadvantaged groups engaged in small-
scale agriculture and informal food production, including
local farmers, landless farmers, and economically disad-
vantaged groups, choose food vending as their marketing
channel. Informal food marketing improves food accessibil-
ity and provides consumers with affordable fresh food. The
limitation of this study is that the contribution of informal
food systems to food security is only analyzed from the per-
spective of producers in the food supply chain from produc-
tion to consumption, and there is no systematic assessment
of consumers’ dietary composition and consumption habits.

Current food planning in China considers food self-suffi-
ciency to be top priorities. However, as the concept of food
security expands, planners must focus on the diverse stake-
holders and activities within the food system. Small-scale
farming and informal urban food production should be pro-
moted to contribute to diverse food systems. As a channel
for the local food supply, vendor markets can build direct
connections and trust with consumers. Food security plan-
ning should support local food by optimizing informal food
systems. Formalizing bottom-up food activities require sup-
port not only from food planning policies and regulations
but also from urban spatial planning.

Funding The research leading to these results received funding from
the Central Universities [grant number NJ2024049]; the Start-up
Research Foundation of Recruiting Talents of Nanjing University of
Aeronautics and Astronautics [grant number 1021-YAH24033]; re-
search funding [Projekt-0007] from RWTH Aachen University.

Declarations

Consent to participate and publish Verbal informed consent was ob-
tained prior to the interview.

Ethics approval Approval was obtained from the ethics committee of
Nanjing University of Aeronautics and Astronautics. The procedures
used in this study adhere to the tenets of the Declaration of Helsinki.

Competing interests The authors have no competing interests to de-
clare that are relevant to the content of this article.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the

@ Springer

source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

Allison, N., Ray, K., & Rohel, J. (2021). Mobilizing the streets: The
role of food vendors in urban life. Food, Culture & Society, 24(1),
2-15. https://doi.org/10.1080/15528014.2020.1860454

Altieri, M. A. (2009). Agroecology, small farms, and food sovereignty.
Monthly Review, 61(3), 102. https://doi.org/10.14452/MR-061-0
3-2009-07 8

Altieri, M. A., Funes-Monzote, F. R., & Petersen, P. (2012). Agroeco-
logically efficient agricultural systems for smallholder farmers:
Contributions to food sovereignty. Agronomy for Sustainable
Development, 32(1), 1-13. https://doi.org/10.1007/s13593-011-0
065-6

Bai, J., Wahl, T. 1., & McCluskey, J. J. (2008). Consumer choice of
retail food store formats in qingdao, China. Journal of Interna-
tional Food & Agribusiness Marketing, 20(2), 89-109. https://do
i.org/10.1080/08974430802186217

Benedek, Z., Fert6, 1., & Szente, V. (2020). The multiplier effects of
food relocalization: A systematic review. Sustainability, 12(9),
3524, https://doi.org/10.3390/su12093524

Boonjubun, C. (2017). Conflicts over streets: The eviction of Bangkok
street vendors. Cities, 70(21), 22-31. https://doi.org/10.1016/j.ci
ties.2017.06.007

Bryld, E. (2003). Potentials, problems, and policy implications for
urban agriculture in developing countries. Agriculture and
Human Values, 20(1), 79-86.

Cabannes, Y., & Marocchino, C. (Eds.). (2018). Integrating food into
urban planning. UCL. Food and Agriculture Organization of the
United Nations.https://www.doabooks.org/doab?func=fulltext&u
iLanguage=en&rid=31206

Cai, J., & Luo, B. (2004). International perspectives on the integration
of urban agriculture into city planning. City Planning Review(9),
22-25. http://36.112.18.13/Qikan/Article/Detail ?id=11411155.

Chen, K., & Long, H. (2019). Impacts of land market on urban-rural
integrated development in China. Journal of Natural Resources,
34(2), 221. https://doi.org/10.31497/zrzyxb.20190201

Dai, N., Zhong, T., & Scott, S. (2019). From overt opposition to covert
cooperation: Governance of street food vending in Nanjing,
China. Urban Forum, 30(4), 499-518. https://doi.org/10.1007/s
12132-019-09367-3

de Zeeuw, H., & Drechsel, P. (Eds.). (2015). Earthscan food and agri-
culture series. Cities and agriculture: Developing resilient urban
food systems. Routledge Taylor & Francis Group.

Delaware Valley Regional Planning Commission. (2010). Municipal
implementation tool #18 - food system planning. https://www.dvr
pc.org/reports/MIT018.pdf

Ericksen, P. J. (2008). Conceptualizing food systems for global
environmental change research. Global Environmental
Change, 18(1), 234-245. https://doi.org/10.1016/j.gloenvcha
.2007.09.002

FAO. (2006). Food security. https://www.fao.org/fileadmin/template
s/faoitaly/documents/pdf/pdf Food_Security Cocept Note.pdf

FAO. (2018). Participatory guarantee systems (pgs) for sustainable
local food systems. http://www.fao.org/3/18288EN/i8288en.pdf


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1080/15528014.2020.1860454
https://doi.org/10.14452/MR-061-03-2009-07_8
https://doi.org/10.14452/MR-061-03-2009-07_8
https://doi.org/10.1007/s13593-011-0065-6
https://doi.org/10.1007/s13593-011-0065-6
https://doi.org/10.1080/08974430802186217
https://doi.org/10.1080/08974430802186217
https://doi.org/10.3390/su12093524
https://doi.org/10.1016/j.cities.2017.06.007
https://doi.org/10.1016/j.cities.2017.06.007
https://www.doabooks.org/doab?func=fulltext&uiLanguage=en&rid=31206
https://www.doabooks.org/doab?func=fulltext&uiLanguage=en&rid=31206
http://36.112.18.13/Qikan/Article/Detail?id=11411155
https://doi.org/10.31497/zrzyxb.20190201
https://doi.org/10.1007/s12132-019-09367-3
https://doi.org/10.1007/s12132-019-09367-3
https://www.dvrpc.org/reports/MIT018.pdf
https://www.dvrpc.org/reports/MIT018.pdf
https://doi.org/10.1016/j.gloenvcha.2007.09.002
https://doi.org/10.1016/j.gloenvcha.2007.09.002
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf
http://www.fao.org/3/I8288EN/i8288en.pdf

Informal food systems in food security planning: a case study of Nanjing, China 1469

FAO. (2021). Good for you: Health and nutrition benefits. https://open
knowledge.fao.org/server/api/core/bitstreams/9d071dca-6b05-47
30-b912-2a53c48a3c6e/content/sre/html/good-for-you.html

Geoffrey, L. (2019). Intra-urban agriculture in Nanjing China
practices,motications, and challenges [Master’s dissertation].
University of Waterloo, Waterloo. https://uwspace.uwaterloo.ca/
handle/10012/14711

Giroux, S., Blekking, J., Waldman, K., Resnick, D., & Fobi, D. (2021).
Informal vendors and food systems planning in an emerging Afri-
can city. Food Policy, 103, 101997. https://doi.org/10.1016/j.foo
dpol.2020.101997

Han, C. (2018). Reform of rural land system in China. Ministry of
Agriculture and Rural Affairs of the People’s Republic of China.
http://www.moa.gov.cn/ztzl/xczx/rsgt/201812/t20181228 61657
84.htm

Hanser, A. (2016). Street politics: Street vendors and urban gover-
nance in China. The China Quarterly, 226, 363-382. https://doi.o
rg/10.1017/S0305741016000278

Hardman, M., & Larkham, P. J. (2014). Informal urban agriculture:
The secret lives of guerrilla gardeners. Urban agriculture: vol-
ume 1. Springer. http://search.ebscohost.com/login.aspx?direct=t
rue&scope=site&db=nlebk&db=nlabk & AN=860042

Hardman, M., Chipungu, L., Magidimisha, H., Larkham, P. J., Scott,
A. J., & Armitage, R. P. (2018). Guerrilla gardening and green
activism: Rethinking the informal urban growing movement.
Landscape and Urban Planning, 170(6), 6—14. https://doi.org/1
0.1016/j.landurbplan.2017.08.015

He, S. (2020). What did the Beijing farmers’ market do? http://www.q
daily.com/articles/10587.html

HLPE. (2024). Strengthening urban and peri-urban food systems to
achieve food security and nutrition, in the context of urbaniza-
tion and rural transformation. https://openknowledge.fao.org/se
rver/api/core/bitstreams/96129845-d3b7-4cc8-a081-65b4ea3499
bd/content

Huang, G., Li, T., & Xue, D. (2012). Inclusiveness or exclusiveness?
Vendor space effects and planning. Planners, 28(8), 78-83.

International Labour Organization. (2003). Guidelines concerning a
statistical definition of informal employment in seventeenth inter-
national conference of labor statisticians.

International Labour Organization. (1993). Resolution concerning sta-
tistics of employment in the informal sector in fifteenth interna-
tional conference of labor statisticians.

Ivanova, T., Bosseva, Y., Chervenkov, M., & Dimitrova, D. (2021).
Enough to feed ourselves!-Food plants in Bulgarian rural home
gardens. Plants. https://doi.org/10.3390/plants10112520

Jehlicka, P., Ma, H., Kostelecky, T., & Smith, J. (2024). Chinese food
self-provisioning: Key sustainability policy lessons hidden in
plain sight. Agriculture and Human Values, 41(2), 647-659. https
://doi.org/10.1007/s10460-023-10506-7

Kirwan, J., & Maye, D. (2013). Food security framings within the UK
and the integration of local food systems. Journal of Rural Stud-
ies, 29, 91-100. https://doi.org/10.1016/j.jrurstud.2012.03.002

Krusekopt, C. C. (2002). Diversity in land-tenure arrangements under
the household responsibility system in China. China Economic
Review, 13(2-3), 297-312. https://doi.org/10.1016/S1043-951X
(02)00071-8

Liu, S. (2021). Farming along the railway? Clear all. Lizhi News. ht
tp://news.jstv.com/a/20200509/f9¢7f8ba0b414d1eb3c9d46999fc
742 .shtml

Lowder, S. K., Skoet, J., & Raney, T. (2016). The number, size, and
distribution of farms, smallholder farms, and family farms world-
wide. World Development, 87, 16-29. https://doi.org/10.1016/j.w
orlddev.2015.10.041

Management And Law Enforcement Bureau. (2009). Provisions of

Nanjing municipality on the administration of temporary booth
establishment.

Ministry of Agriculture and Rural Affairs of the People’s Republic of
China. (2013). Report on the construction of a new round of veg-
etable basket project in Nanjing. http://www.moa.gov.cn/ztzl/clz
25zn/dybg/201306/t20130621_3501104.htm

Ministry of Agriculture and Rural Affairs of the People’s Republic of
China. (2014). From small houlders to family farms. http://www
.moa.gov.cn/hd/zbft news/jtncqk/xgxw_25828/201410/t201410
10_4100530.htm

Ministry of Agriculture and Rural Affairs of the People’s Republic
of China. (2017). Vegetable basket mayor responsibility system
assessment measures implementation rules. http://www.moa.gov.
cn/nybgb/2017/dsang/201712/t20171228 6133439.htm

Ministry of Agriculture and Rural Affairs of the People’s Republic of
China. (2021). Jiangsu: The price (index) guides the orderly and
effective rural land transfer. http://www.zcggs.moa.gov.cn/nccbd
ggyel/202102/t20210224_6362223.htm

Ministry of Justice of the People’s Republic of China. (2016). Nanjing
city commercial network planning and construction management
measures. http://www.moj.gov.cn/Department/content/2016-10/2
0/595 216154.html

Ministry of Justice of the People’s Republic of China. (2019). Land
administration law of the People s Republic of China. http://www
.moj.gov.cn/Department/content/2019-09/18/592 3232173 .html

Nanjing City Appearance Management Regulations. (2017). http://ww
w.jsrd.gov.cn/zytb/hygb/1231/201709/t20170920 473896.shtml

Nanjing Government. (2017). The main points of the work of cash bas-
ket in Nanjing in 2017. http://www.nanjing.gov.cn/zdgk/201810/
t20181022_573610.html

Nanjing Government. (2018). Notice of the general office of the munic-
ipal government on printing and distributing the main points of
Nanjing's 2018 vegetable basket work. https://www.nanjing.gov.c
n/zgnjsjb/xxgk/zfwj/201810/t20181022 574116.html

Nanjing Government. (2019). Administrative divisions and popula-
tion. http://www.nanjing.gov.cn/zjnj/qhrk/201910/t20191014_16
76347 html

Nanjing Government. (2020). Report on the deregulation and develop-
ment of Nanjing s vending economy. http://www.nanjing.gov.cn/h
djl/zjdc/wsde/debg/202007/t20200717 2261967 .html

Nanjing Government. (2024). Nanjing'’s permanent population in
2023. https://www.nanjing.gov.cn/mszx/202403/t20240312 418
4050.html

Nanjing Municipal Bureau of Planning and Natural Resources. (2018).
Regulatory detailed planning adjustment of the town district of
Guli Street (new town), Jiangning District. http://ghj.nanjing.gov.
cn/ghbz/kzxxxgh/201801/t20180125_875985.html

Nanjing Municipal Bureau of Statistics. (2018). Report of the third
national agricultural census of Nanjing. https:/tjj.nanjing.gov.c
n/njstjj/201810/t20181021_527769.html

Nanjing Municipal Bureau of Statistics. (2022). Production of major
agricultural products. https://tjj.nanjing.gov.cn/material/njnj 20
23/nongye/6-5.htm

Nanjing Municipal Bureau of Statistics. (2023a). 2023 Statistical year-
book. https://tjj.nanjing.gov.cn/material/njnj 2023/zonghe/index.
htm

Nanjing Municipal Bureau of Statistics. (2023b). Main indicators of
Nanjing's economic and social development from January to
December 2023. https://tjj.nanjing.gov.cn/bmfw/njsj/202402/t20
240205_4163785.html

Nanjing Natural Resources and Planning Bureau. (2006). Basic farm-
land protection regulations. http://ghj.nanjing.gov.cn/njsgtzy;j/20
1809/t20180919_1427104.html

Nanjing Natural Resources and Planning Bureau. (2012). Land use
master plan of Nanjing (2006-2020). http://g.mnr.gov.cn/20180
7/t20180720_2115895.html

Natawidjaja, R. S., Hapsari, H., Makhmudin, D., Rum, 1. A., & Sulisty-
oningrum, H. (2019). Informal food vendors and their role in the

@ Springer


http://www.moa.gov.cn/ztzl/clz25zn/dybg/201306/t20130621_3501104.htm
http://www.moa.gov.cn/ztzl/clz25zn/dybg/201306/t20130621_3501104.htm
http://www.moa.gov.cn/hd/zbft_news/jtncqk/xgxw_25828/201410/t20141010_4100530.htm
http://www.moa.gov.cn/hd/zbft_news/jtncqk/xgxw_25828/201410/t20141010_4100530.htm
http://www.moa.gov.cn/hd/zbft_news/jtncqk/xgxw_25828/201410/t20141010_4100530.htm
http://www.moa.gov.cn/nybgb/2017/dsanq/201712/t20171228_6133439.htm
http://www.moa.gov.cn/nybgb/2017/dsanq/201712/t20171228_6133439.htm
http://www.zcggs.moa.gov.cn/nccbdggygl/202102/t20210224_6362223.htm
http://www.zcggs.moa.gov.cn/nccbdggygl/202102/t20210224_6362223.htm
http://www.moj.gov.cn/Department/content/2016-10/20/595_216154.html
http://www.moj.gov.cn/Department/content/2016-10/20/595_216154.html
http://www.moj.gov.cn/Department/content/2019-09/18/592_3232173.html
http://www.moj.gov.cn/Department/content/2019-09/18/592_3232173.html
http://www.jsrd.gov.cn/zyfb/hygb/1231/201709/t20170920_473896.shtml
http://www.jsrd.gov.cn/zyfb/hygb/1231/201709/t20170920_473896.shtml
http://www.nanjing.gov.cn/zdgk/201810/t20181022_573610.html
http://www.nanjing.gov.cn/zdgk/201810/t20181022_573610.html
https://www.nanjing.gov.cn/zgnjsjb/xxgk/zfwj/201810/t20181022_574116.html
https://www.nanjing.gov.cn/zgnjsjb/xxgk/zfwj/201810/t20181022_574116.html
http://www.nanjing.gov.cn/zjnj/qhrk/201910/t20191014_1676347.html
http://www.nanjing.gov.cn/zjnj/qhrk/201910/t20191014_1676347.html
http://www.nanjing.gov.cn/hdjl/zjdc/wsdc/dcbg/202007/t20200717_2261967.html
http://www.nanjing.gov.cn/hdjl/zjdc/wsdc/dcbg/202007/t20200717_2261967.html
https://www.nanjing.gov.cn/mszx/202403/t20240312_4184050.html
https://www.nanjing.gov.cn/mszx/202403/t20240312_4184050.html
http://ghj.nanjing.gov.cn/ghbz/kzxxxgh/201801/t20180125_875985.html
http://ghj.nanjing.gov.cn/ghbz/kzxxxgh/201801/t20180125_875985.html
https://tjj.nanjing.gov.cn/njstjj/201810/t20181021_527769.html
https://tjj.nanjing.gov.cn/njstjj/201810/t20181021_527769.html
https://tjj.nanjing.gov.cn/material/njnj_2023/nongye/6-5.htm
https://tjj.nanjing.gov.cn/material/njnj_2023/nongye/6-5.htm
https://tjj.nanjing.gov.cn/material/njnj_2023/zonghe/index.htm
https://tjj.nanjing.gov.cn/material/njnj_2023/zonghe/index.htm
https://tjj.nanjing.gov.cn/bmfw/njsj/202402/t20240205_4163785.html
https://tjj.nanjing.gov.cn/bmfw/njsj/202402/t20240205_4163785.html
http://ghj.nanjing.gov.cn/njsgtzyj/201809/t20180919_1427104.html
http://ghj.nanjing.gov.cn/njsgtzyj/201809/t20180919_1427104.html
http://g.mnr.gov.cn/201807/t20180720_2115895.html
http://g.mnr.gov.cn/201807/t20180720_2115895.html
https://openknowledge.fao.org/server/api/core/bitstreams/9d071dca-6b05-4730-b9f2-2a53c48a3c6c/content/src/html/good-for-you.html
https://openknowledge.fao.org/server/api/core/bitstreams/9d071dca-6b05-4730-b9f2-2a53c48a3c6c/content/src/html/good-for-you.html
https://openknowledge.fao.org/server/api/core/bitstreams/9d071dca-6b05-4730-b9f2-2a53c48a3c6c/content/src/html/good-for-you.html
https://uwspace.uwaterloo.ca/handle/10012/14711
https://uwspace.uwaterloo.ca/handle/10012/14711
https://doi.org/10.1016/j.foodpol.2020.101997
https://doi.org/10.1016/j.foodpol.2020.101997
http://www.moa.gov.cn/ztzl/xczx/rsgt/201812/t20181228_6165784.htm
http://www.moa.gov.cn/ztzl/xczx/rsgt/201812/t20181228_6165784.htm
http://www.moa.gov.cn/ztzl/xczx/rsgt/201812/t20181228_6165784.htm
https://doi.org/10.1017/S0305741016000278
https://doi.org/10.1017/S0305741016000278
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=860042
http://search.ebscohost.com/login.aspx?direct=true&scope=site&db=nlebk&db=nlabk&AN=860042
https://doi.org/10.1016/j.landurbplan.2017.08.015
https://doi.org/10.1016/j.landurbplan.2017.08.015
http://www.qdaily.com/articles/10587.html
http://www.qdaily.com/articles/10587.html
https://openknowledge.fao.org/server/api/core/bitstreams/96f29845-d3b7-4cc8-a081-65b4ea3499bd/content
https://openknowledge.fao.org/server/api/core/bitstreams/96f29845-d3b7-4cc8-a081-65b4ea3499bd/content
https://openknowledge.fao.org/server/api/core/bitstreams/96f29845-d3b7-4cc8-a081-65b4ea3499bd/content
https://doi.org/10.3390/plants10112520
https://doi.org/10.1007/s10460-023-10506-7
https://doi.org/10.1007/s10460-023-10506-7
https://doi.org/10.1016/j.jrurstud.2012.03.002
https://doi.org/10.1016/S1043-951X(02)00071-8
https://doi.org/10.1016/S1043-951X(02)00071-8
http://news.jstv.com/a/20200509/f9e7f8ba0b414d1eb3c9d46999fcf742.shtml
http://news.jstv.com/a/20200509/f9e7f8ba0b414d1eb3c9d46999fcf742.shtml
http://news.jstv.com/a/20200509/f9e7f8ba0b414d1eb3c9d46999fcf742.shtml
https://doi.org/10.1016/j.worlddev.2015.10.041
https://doi.org/10.1016/j.worlddev.2015.10.041

1470

L. Zhao et al.

food and nutrition security of low income workers in Bandung
City Indonesia. https://ruaf.org/assets/2019/08/Informal-food-ve
ndors-and-their-role-in-the-food-and-nutrition-security-of-low-i
ncome-workers-in-Bandung-City-Indonesia.pdf

National Bureau of Statistics. (2017). Bulletin on main data of the third
national agricultural census. http://www.stats.gov.cn/tjsj/tjgb/ny
pcgb/qgnypegb/201712/t20171214 1562740.html

Qian, H., Wu, J., & Feng, C. (2021). Rural revitalization must get out
of the four major dilemmas of land circulation ——Based on the
survey and research of 1,897 farmers in 111 villages across the
country. Institute of China rural studies. https://ccrs.ccnu.edu.cn/
List/H5Details.aspx?tid=19677

Qu, Y., Jiang, G., Li, Z., Shang, R., & Zhou, D. (2020). Understanding
the multidimensional morphological characteristics of urban idle
land: Stage, subject, and spatial heterogeneity. Cities, 97, 102492.
https://doi.org/10.1016/j.cities.2019.102492

Roast, A. (2022). Theory from empty land: Informal commoning out-
side/within economies and ecologies of the urban. International
Journal of Urban and Regional Research, 46(3), 387—404. https:
//doi.org/10.1111/1468-2427.13097

Serraj, R., & Pingali, P. L. (Eds.). (2019). Agriculture & food systems
to 2050: Global trends, challenges and opportunities. World
Scientific.

Si, Z., Crush, J., Scott, S., & Zhong, T. (2016). The urban food system
of nanjing, China (Hungry cities partnership (Vol. 1). Hungry
Cities Report.

Si, Z., Scott, S., & Mccordic, C. (2016). Supermarkets, wet markets
and food patronage in Nanjing,China (The Hungry Cities Part-
nership Reports No.4).

State Council Information Office. (2019). Food Security in China. The
State Council The People’s Republic of China. https://idl-bnc-idr
c.dspacedirect.org/bitstream/handle/10625/57737/57394.pdf

Suomalainen, M., Hohenthal, J., Pyysidinen, J., Ruuska, T., Rinkinen,
J., & Heikkurinen, P. (2023). Food self-provisioning: A review of
health and climate implications. Global Sustainability. https://do
i.org/10.1017/sus.2023.6

Tefft, J., Jonasova, M., Adjao, R., & Morgan, A. (2017). Food systems
for an urbanizing world.

The State Council. (2014). Opinions on guiding the orderly rural land
transfer and developing moderately large-scale agricultural
operations. https://www.gov.cn/zhengce/202203/content 36351
65.htm

The State Council. (2024). Main indicators: grain output, per capita
grain occupancy, and grain sowing area. https://www.gov.cn/yao
wen/liebiao/202309/content 6903859.htm

The State Council Information Office of the People’s Republic of
China. (2019). Food Security in China. http://www.scio.gov.cn/
zfbps/32832/Document/1666192/1666192.htm

United States Department of Agriculture. (2009). Access to affordable
and nutritious food: Measuring and understanding food deserts
and their consequences. https://www.ers.usda.gov/webdocs/publ
ications/42711/12716_ap036_1 .pdf

@ Springer

Wang, Z. (2010). Investigation report on the rectification of idle land.
Ministry of Natural Resources of the People’s Republic of China.
http://www.mnr.gov.cn/zt/zh/z1jc/201009/t20100929 2036962.h
tml

Wang, S., & Chen, M. (2013). Current situation and development
countermeasures of vegetable circulation in China. China Veg-
etables(7), 1-5. http://www.cnveg.org/UserFiles/File/d.pdf

Weller, R. P. (2012). Responsive authoritarianism and blind-eye gover-
nance in China. In D. J. Solinger, & N. Bandelj (Eds.), Socialism
vanquished, socialism challenged: Eastern Europe and china,
1989-2009 (pp. 83—100). Oxford University Press. https://doi.o
rg/10.1093/acprof:0s0/9780199895977.003.0025

Yuan, Y., Si, Z., Zhong, T., Huang, X., & Crush, J. (2021). Revisit-
ing China’s supermarket revolution: Complementarity and co-
evolution between traditional and modern food outlets. World
Development, 147, 10563 1. https://doi.org/10.1016/j.worlddev.2
021.105631

Zhao, L. (2021). Exploring the spatial planning dimensions of urban
informal food systems in Nanjing, China. Urban Agriculture &
Regional Food Systems, 6(1), Article €20012. https://doi.org/10
.1002/uar2.20012

Zhao, L. (2023). Exploring the spatial planning dimensions of urban
informal food systems in China [Ph.D. Thesis]. RWTH Aachen
University, Aachen. https://publications.rwth-aachen.de/record/9
71160/files/971160.pdf

Zhong, T., Si, Z., Crush, J., Scott, S., & Huang, X. (2019). Achieving
urban food security through a hybrid public-private food provi-
sioning system: The case of Nanjing, China. Food Security, 11(5),
1071-1086. https://doi.org/10.1007/s12571-019-00961-8

Zhong, T., Si, Z., Shi, L., Ma, L., Liu, S. (2020). Impact of state-led
food localization on suburban districts’ farmland use transfor-
mation: Greenhouse farming expansion in Nanjing City region,
China. Landscape and Urban Planning, 202(2), 103872. https://d
oi.org/10.1016/j.landurbplan.2020.103872

Zhong, T., Si, Z., Scott, S., Crush, J., Yang, K., & Huang, X. (2021).
Comprehensive food system planning for urban food security in
Nanjing, China. Land, 10(10), 1090. https://doi.org/10.3390/lan
d10101090

Zhong, T., Crush, J., Si, Z., & Scott, S. (2023). The Nanjing model:
Comprehensive food system governance, localization and urban
food security in China. Global Food Security, 38, 100709. https:/
/doi.org/10.1016/j.g£5.2023.100709

Zhou, S. (2018). Formalisation of fresh food markets in China. In Y.
Cabannes, & C. Marocchino (Eds.), Integrating food into urban
planning (pp. 247-263). UCL Press; Food and Agriculture Orga-
nization of the United Nations.

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


http://www.mnr.gov.cn/zt/zh/zljc/201009/t20100929_2036962.html
http://www.mnr.gov.cn/zt/zh/zljc/201009/t20100929_2036962.html
http://www.mnr.gov.cn/zt/zh/zljc/201009/t20100929_2036962.html
http://www.cnveg.org/UserFiles/File/d.pdf
https://doi.org/10.1093/acprof:oso/9780199895977.003.0025
https://doi.org/10.1093/acprof:oso/9780199895977.003.0025
https://doi.org/10.1016/j.worlddev.2021.105631
https://doi.org/10.1016/j.worlddev.2021.105631
https://doi.org/10.1002/uar2.20012
https://doi.org/10.1002/uar2.20012
https://publications.rwth-aachen.de/record/971160/files/971160.pdf
https://publications.rwth-aachen.de/record/971160/files/971160.pdf
https://doi.org/10.1007/s12571-019-00961-8
https://doi.org/10.1016/j.landurbplan.2020.103872
https://doi.org/10.1016/j.landurbplan.2020.103872
https://doi.org/10.3390/land10101090
https://doi.org/10.3390/land10101090
https://doi.org/10.1016/j.gfs.2023.100709
https://doi.org/10.1016/j.gfs.2023.100709
https://ruaf.org/assets/2019/08/Informal-food-vendors-and-their-role-in-the-food-and-nutrition-security-of-low-income-workers-in-Bandung-City-Indonesia.pdf
https://ruaf.org/assets/2019/08/Informal-food-vendors-and-their-role-in-the-food-and-nutrition-security-of-low-income-workers-in-Bandung-City-Indonesia.pdf
https://ruaf.org/assets/2019/08/Informal-food-vendors-and-their-role-in-the-food-and-nutrition-security-of-low-income-workers-in-Bandung-City-Indonesia.pdf
http://www.stats.gov.cn/tjsj/tjgb/nypcgb/qgnypcgb/201712/t20171214_1562740.html
http://www.stats.gov.cn/tjsj/tjgb/nypcgb/qgnypcgb/201712/t20171214_1562740.html
https://ccrs.ccnu.edu.cn/List/H5Details.aspx?tid=19677
https://ccrs.ccnu.edu.cn/List/H5Details.aspx?tid=19677
https://doi.org/10.1016/j.cities.2019.102492
https://doi.org/10.1016/j.cities.2019.102492
https://doi.org/10.1111/1468-2427.13097
https://doi.org/10.1111/1468-2427.13097
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/57737/57394.pdf
https://idl-bnc-idrc.dspacedirect.org/bitstream/handle/10625/57737/57394.pdf
https://doi.org/10.1017/sus.2023.6
https://doi.org/10.1017/sus.2023.6
https://www.gov.cn/zhengce/202203/content_3635165.htm
https://www.gov.cn/zhengce/202203/content_3635165.htm
https://www.gov.cn/yaowen/liebiao/202309/content_6903859.htm
https://www.gov.cn/yaowen/liebiao/202309/content_6903859.htm
http://www.scio.gov.cn/zfbps/32832/Document/1666192/1666192.htm
http://www.scio.gov.cn/zfbps/32832/Document/1666192/1666192.htm
https://www.ers.usda.gov/webdocs/publications/42711/12716_ap036_1_.pdf
https://www.ers.usda.gov/webdocs/publications/42711/12716_ap036_1_.pdf

Informal food systems in food security planning: a case study of Nanjing, China 1471

Luoman Zhao has been an
Assistant Professor in the Depart-
ment of Environmental Design at
Nanjing University of Aeronau-
tics and Astronautics since 2024.
She earned her Ph.D. from the
Institute of Landscape Architec-
ture at RWTH Aachen University
in 2023. Her research focuses on
the informal sector within food
systems and food planning. She is
dedicated to advancing resilient
and sustainable food systems and
ensuring food security for vulner-
able populations. She has got sev-
eral research funding, like the Fundamental Research Funds for the
Central Universities focusing on sustainable food systems and the
Start-up Research Foundation of Recruiting Talents of Nanjing Uni-
versity of Aeronautics and Astronautics which aims to improve urban
food production.

Axel Timpe was awarded the
title of apl. Professor at RWTH
Aachen University in 2025. He is
a landscape architect trained at
Leibniz Universitdt Hannover/DE
and Centre d’études Supérieures
d’aménagement in Tours/FR. He
started his professional career at
lohrberg stadtlandschaftsarchitek-
tur in 2003 and has been a research
and teaching associate at RWTH
Aachen University’s Institute of
Landscape Architecture since
2010. He accomplished his PhD
thesis  “Designing  Productive
Parks” here in January 2017. He has coordinated H2020 Innovation
Action proGlreg, the transdisciplinary green infrastructure research
project CoProGriin and had a coordinating role in COST Action Urban
Agriculture Europe. His research focus is on green infrastructure,
nature-based solutions and urban agriculture and their co-design and
co-production with local stakeholders.

E Frank Lohrberg was appointed

v as chair of the Institute of Land-
scape Architecture at RWTH
Aachen University in 2010. Prof.
Lohrberg is a member of the Ger-
man Werkbund, the German Asso-
ciation of Landscape Architects
and the German Chamber of
Architects. He was admitted into
the German Association of Town
Planning and Regional Planning
in 2009. He is currently Dean of
the Faculty of Architecture of
RWTH Aachen University. He has
chaired several national and EU-
funded research projects, e.g. the COST Action TD 1106 ‘Urban Agri-
culture Europe’ from 2012 to 2106. Currently, his institute coordinates
the H2020 project “proGlreg” focusing on the revitalization of indus-
trialized areas by nature-based solutions, and also “EFUA” which aims
to establish a “European Forum on Urban Agriculture” and advice the
European Commission on the future of urban agriculture.

@ Springer



	﻿Informal food systems in food security planning: a case study of Nanjing, China
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Informal activities in food supply chains
	﻿3﻿ ﻿Methods and material
	﻿3.1﻿ ﻿Individual case studies
	﻿3.2﻿ ﻿City-level case study
	﻿3.3﻿ ﻿Food security framework

	﻿4﻿ ﻿Results
	﻿4.1﻿ ﻿Availability
	﻿4.2﻿ ﻿Accessibility
	﻿4.3﻿ ﻿Utilization

	﻿5﻿ ﻿Discussion
	﻿5.1﻿ ﻿Appreciation of small-scale agriculture
	﻿5.2﻿ ﻿Supporting local food supply chains
	﻿5.3﻿ ﻿Formalization of bottom-up initiatives

	﻿6﻿ ﻿Conclusions
	﻿References


