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1  | INTRODUC TION

There is a general consensus that COVID- 19 has had a profoundly negative impact on food security, despite 
the overall resilience of international and internal food supply chains (Clapp & Moseley, 2020; Galanakis, 2020; 
Laborde et al., 2020; Reardon et al., 2020; Reardon & Swinnen, 2020; Workie et al., 2020; Zurayk, 2020). 
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Abstract
Motivation: Detailed empirical work on the impact of the COVID- 19 
pandemic on food security is scant. Local management of food secu-
rity has received little attention.
Purpose: This article describes emergency food policies in Wuhan 
and Nanjing, China during lockdown in 2020 and their implications for 
household food security in the two cities.
Methods and approach: Policy documents and background data de-
scribe the emergency measures. Online surveys of residents of two 
Chinese cities were used to gauge household food security.
Findings: Despite the determined efforts of provincial and city gov-
ernments to ensure that food reached people who were locked down 
in Wuhan, or subject to restrictions on movement in Nanjing, house-
holds experienced some decline in food security. Most households 
found they could not access their preferred foods. But a minority of 
households did not get enough to eat.
Government had contingency plans for the pandemic that ensured 
that most people had sufficient, if not preferred, food. But not all 
households were fully covered.
Policy implications: A more resilient system of food distribution is 
needed, including a relatively closed and independent home delivery 
system. Grassroots organizations such as residential community com-
mittees, property management organizations, and spontaneous vol-
unteer groups need to be brought into the management of emergency 
food provision.
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The Committee on World Food Security has even suggested that the world now faces a “twin pandemic” 
of COVID- 19 and food and nutrition insecurity (Clapp et al., 2020). The impacts are being especially felt at 
the sub- national level in towns and cities where economic activity has been curtailed, unemployment has 
grown, and incomes and purchasing power have consequently declined in both the formal and informal sectors 
(Ben Hassen et al., 2020; Corburn et al., 2020; Farrell et al., 2020; Iheme et al., 2020; Ruszczyk et al., 2020; 
Zidouemba et al., 2020). Globally, communities that depend on migrant remittances for livelihoods and food 
purchase have particularly suffered (Diao & Wang, 2020; Gupta et al., 2021; Orozco, 2020; Sirkeci, 2020). It 
is also clear that public health policies to control the spread of infection have directly impacted on urban food 
systems in various ways including through temporary or permanent closure of food retail outlets such as public 
markets, supermarkets, and street food vendors; restrictions on consumer physical access to food through 
lockdowns, quarantines, and stay- at- home orders; and the absence or presence of effective food emergency 
preparedness strategies (Arndt et al., 2020; Cardwell & Ghazalian, 2020; Crush & Si, 2020; Darma et al., 2020; 
Mishra & Rampal, 2020; Woertz, 2020).

This article focuses on the latter issue by examining the nature and effectiveness of food emergency/contin-
gency planning and the emergency measures put in place in China in the first phase of the pandemic.

Over the past two decades, there have been increasing calls for more attention to food emergency/contin-
gency planning, as the impact of environmental or socio- political disruptions on food security is much more severe 
than conventionally assumed (Kinsey et al., 2019). Previous studies of food management response during periods 
of sudden crisis or disasters caused by natural hazards tend to focus on the immediate efforts of governments 
and international agencies to ensure food availability through continuity of production and food access through 
emergency food aid and distribution (Douglas, 2009; Pingali et al., 2005; Skees, 2000; Wentworth, 2020). The 
oldest proactive preparedness strategy involves the building of food reserves (Fraser et al., 2015; Kinsey et al., 
2019; Lassa et al., 2019; Smith & Lawrence, 2018). Countries such as Ethiopia, for example, established a food 
security reserve system as early as 1982 in response to persistent drought and famine (Jones, 1994). More re-
cently, in the aftermath of the 2008 world food crisis, some Asian governments have improved and strengthened 
their emergency food reserve system, not simply with disaster risk reduction in mind but also as a buffer for price 
shocks, climate change, and food trade disruptions (Belesky, 2014; Lassa et al., 2019). In addition to national food 
reserves, countries like Germany have called for citizens to store enough food and water to last for about 10 days 
(Gerhold et al., 2019). In countries such as the USA (Kinsey et al., 2019) and Australia (Smith & Lawrence, 2018), 
food is not commonly incorporated into emergency response planning, leading some to advocate community- level 
food stockpiling (Berger, 2019).

Understanding the nature and root causes of food system vulnerability is a prerequisite for effective disas-
ter preparedness and management (Jackson et al., 2020). While there have been some studies of food supply 
chain resilience and vulnerability, they tend to focus more on conceptual and definitional issues (Béné, 2020; 
Tendall et al., 2015; Umar et al., 2017). There have also been some studies of the volume and types of items 
commonly included in food reserves (Estrada et al., 2016; Wien & Sabaté, 2015), but the piecemeal integration 
of food reserves into disaster preparedness planning complicates the management of food access during actual 
emergencies.

Several challenges have to be overcome for effective relief. First, physical access to food outlets is critical 
during an emergency, and it is now standard practice to establish one or more distribution centres for emergency 
food relief after a disaster (Colon- Ramos et al., 2019). However, this is only effective if people are able to access 
these centres. Extreme emergencies, transport disruption, or quarantine measures (as in COVID- 19 lockdowns) 
may limit or completely block people’s physical access to distribution centres.

Second, the need for vertical co- operation and horizontal collaboration is essential (Smith & Lawrence, 2018). 
Vertical co- operation includes co- operation between central, local, and other levels of government; and horizon-
tal collaboration includes public, private, and civic actors (Smith & Lawrence, 2018).
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Third, the allocation of responsibilities is another challenge in emergency food management. Complementing 
governmental emergency food supplies, charitable emergency food provision has often filled the gaps in public 
provision such as in the US, the UK, and Canada (Lambie- Mumford, 2013).

Empirical studies of emergency food management policy have tended to focus on disasters such as flooding 
(Smith & Lawrence, 2018), hurricanes (Colon- Ramos et al., 2019), and other extreme climate events (Lassa et al., 
2019). With the notable exception of work on food policy responses to the ongoing global HIV and AIDS pan-
demic (Crush et al., 2011; Ivers et al., 2009; Kadiyala & Gillespie, 2004; Loevinsohn & Gillespie, 2003), limited 
attention has been paid to the local food security management implications of an infectious disease pandemic. 
Huff et al. (2015) did find that the US food system was woefully underprepared for a future pandemic. And Ekici 
et al. (2014) provide a simulation model for food distribution planning during a severe influenza pandemic. Rapid 
response investigations of food security policy responses to COVID- 19 are beginning to emerge (Aday & Aday, 
2020; Akseer et al., 2020; Arndt et al., 2020; Mishra & Rampal, 2020). However, more systematic research on 
food management policies and responses to COVID- 19 are clearly necessary for a fuller understanding of both 
the effectiveness of pre- existing preparedness planning and the implementation of emergency food policies 
during the pandemic.

In this respect, the Chinese case is of particular relevance not simply because it is the first place where food 
systems were put under severe strain by the COVID- 19 pandemic but also because planning for and responding to 
the challenge of food insecurity was an early and central feature of the Chinese response, offering clear lessons for 
other areas of the world still in the grip of the pandemic (Crush & Si, 2020; Fan, 2020; Pu & Zhong, 2020; Wang et al., 
2020; Yu et al., 2020). This paper focuses on the city of Wuhan and the neighbouring city of Nanjing. These two cities 
adopted different strategies to control and prevent the spread of COVID- 19. Wuhan, for example, implemented a 
strict lockdown policy which prohibited movement of the populace in and out of the city and required residents to 
remain at home for an extended period. Nanjing adopted a less strict “first- order” quarantine response, including 
intensified virus testing, reduction of gatherings, and asking residents to stay home. As this article makes clear, these 
different strategies had different implications for food access and food system management. By comparing policy 
responses in Wuhan and Nanjing, this article makes clear that the suite of responses to COVID- 19 varied with the 
type and severity of the measures taken to contain the spread of the virus. Both cities had pre- coronavirus food 
security contingency plans in place. However, COVID- 19 was an unprecedented challenge and the confinement of 
millions of people in residential communities was an unprecedented policy response. As a result, additional strate-
gies and resources were mobilized to deal with the sudden disruption of mobility and the established food system. 
The question is whether these measures ensured continued access to food, whether there were gaps between food 
security challenges and contingency response, and what lessons can be drawn for urban food system management.

Food security is commonly defined as follows:

Food security exists when all people, at all times, have physical and economic access to sufficient, 
safe, and nutritious food to meet their dietary needs and food preferences for an active and healthy 
life (World Food Summit, 1996).

The four pillars or dimensions of food security are food availability, accessibility, utilization, and stability of the first 
three pillars (FAO, 2008). These pillars enable the impacts of the epidemic and policy responses to be observed and 
analysed. Food availability and access are the two key aspects of food insecurity in an emergency context (Smith & 
Lawrence, 2018). Food accessibility includes economic and physical access (FAO, 2008). Economic access to food or 
food affordability is often measured as the ratio of the food cost of a household relative to its income (Lee et al., 2013). 
Food prices and household income are the determinants of food affordability as prices or income loss or both lead to 
decreases in household food affordability. Food production, stock, and trade are the three main aspects determining 
food availability (FAO, 2008). Those factors influencing food preparation and feeding practices determine food utili-
zation (FAO, 2008), including energy provision for cooking and clean water for drinking.
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2  | METHODOLOGY

Wuhan, the capital city of Hubei province, is located at the middle reaches of the Yangtze River and is divided into 
13 districts (county- level administrative units). The administrative area of Wuhan is 8,569 km2 with 2,976 km2 of 
farmland (or about 35%) in 2016. There were 10.9 million residents of whom 8.5 million had local household reg-
istration in 2017 (Wuhan Statistics Bureau, 2018). Wuhan is where the COVID- 19 coronavirus was first detected 
in China. The total official number of people with COVID- 19 in the city by April 10, 2020, was 50,008 (National 
Health Commission of China, 2020). Nanjing is the capital city of Jiangsu province, located at the lower reaches 
of Yangtze River, 500 km to the north- east of Wuhan, and made up of 11 districts. The administrative area of 
Nanjing is 6,587 km2 with 2,355.8 square km of farmland (about 36%) in 2018. The total population was 8.44 mil-
lion, including 6.97 million of residents with local household registration in 2018 (Nanjing Statistics Bureau, 2019). 
The cumulative number of infected persons was officially less than 100 by April 10, 2020 (Nanjing Municipal 
Government, 2020).

Because of the lockdown of Wuhan and the residential quarantine in Nanjing, a face- to- face survey was not 
possible. Instead, an online questionnaire was developed and posted on the online survey platform Wenjuanxing 
(at https://www.wjx.cn/) from March 24– 31, 2020. Respondents in the two cities were recruited through social 
media. An unexpectedly large number of responses was received. In total, the questionnaire link was opened 
6,409 times, and 2,363 people completed the survey. Of these, 1,445 were in Nanjing and 918 were in Wuhan. 
In cleaning the data, cases with a survey response time of less than 150 seconds were dropped, leaving 1,822 
usable responses (796 from Wuhan and 1,026 from Nanjing). For the analysis in this article we also draw on the 
results of an earlier random citywide survey about household food security in Nanjing, conducted in July 2015, 
with 1,210 households by the Hungry Cities Partnership (Si & Zhong, 2018). To measure levels of household food 
security, we used the Household Food Insecurity Access Scale (HFIAS) and the Household Food Insecurity Access 
Prevalence (HFIAP) indicator, two international cross- cultural metrics developed by the Food and Nutrition 
Technical Assistance (FANTA) project (Coates et al., 2007; Swindale & Bilinsky, 2006).

There are some limitations to the data reported in this study. As the questionnaire survey of household food 
security was conducted through online self- reporting rather than on- site interview, the survey was not based on 
random sampling. A study of food security of households using emergency food assistance in the US indicated 
that there existed over- reporting of food security among programme participants (Heflin & Olson, 2017). This is 
possible here, too, given that the survey results indicated a very high level of anxiety about food shortage while 
the percentage of households that actually ran out of food was much lower (see Section 7).

To investigate the development and implementation of food emergency policy, we collected and reviewed 
a selection of policy documents from government websites. The documents are pertinent to food security and 
emergency response, and most have been developed since the COVID- 19 outbreak. These policy documents 
come from websites of the central government, Hubei Provincial Government, Jiangsu Provincial Government, 
Wuhan Municipal Government, and Nanjing Municipal Government. In addition to those websites, we collected 
information and some data from newspaper websites, such as the number of public markets in operation during 
the epidemic outbreak. “Public markets” (nongmao shichang in Chinese) are markets designed for anyone (com-
monly vendors in urban area and some farmers in rural area) to sell fresh vegetables, fruits, meat, and aquatic 
products. These markets are publicly or privately owned (Zhong et al., 2019).

3  | INSTITUTIONAL FR AME WORK FOR EMERGENCY FOOD SUPPLY 
IN CHINA

After the severe acute respiratory syndrome (SARS) outbreak in 2003, contingency plans for daily necessities 
including food were established for every level of government in China. At the central government level, there 

https://www.wjx.cn/
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are three sets of regulations pertinent to food contingency management, relating to grain and non- grain food, 
respectively. The non- grain food contingency management policy was first issued by the Ministry of Commerce 
in 2003 in the form of Contingency Management of Daily Necessities (CMDN) regulations. In 2011, the Ministry 
amended the CMDN, establishing the current regulatory structure of non- grain food contingency management 
for meat, vegetables, eggs, and dairy products. The plan specifies four grades of response to cope with emergency 
situations— roughly corresponding to national, provincial, prefectural, and countywide emergencies. Regulations 
about grain and cooking oil contingency management were issued by the State Council in 2005, labelled the 
State Grain Contingency Plan. In 2006, the Ministry of Commerce issued the Central Regulation of Frozen Meat 
Reserve policy. These sets of regulations form the institutional framework for the central and provincial govern-
ments’ role in ensuring food supply in emergency conditions.

Broadly speaking, emergency food management in China has four components: food reserve management, 
contingency plan formulation, food price and sales monitoring, and contingency plan activation. Food reserves are 
an important part of food contingency management, with seven food types commonly included: grain, cooking oil, 
meat, vegetables, eggs, sugar, and tea (Table 1). These food items are held in reserve by different levels of govern-
ment. Grain and cooking oil are reserved from county- level all the way up to the central government. Vegetables, 
sugar, and eggs are reserved by prefectural and county- level governments only (Table 1). There are also three 
kinds of contingency plan: a grain contingency plan, meat contingency plan, and daily necessities contingency 
plan. A contingency response can be triggered by the following types of events: disasters (such as earthquakes, 
mud slides, and floods), emergency public health events, animal, or plant epidemics, a war, or terrorist attack 
(Ministry of Commerce of China, 2011).

The third component of emergency food management concerns food price and sales monitoring. A rapid in-
crease in food prices or sudden food shortages can trigger the implementation of a food contingency plan. There 
are seven main types of contingency food price measures (Ministry of Commerce of China, 2011): (1) stabilizing 
food supply and price by intensifying market information release; (2) encouraging food enterprises to release their 
stock and speeding food procurement to increase food supply; (3) transferring food from other regions; (4) releas-
ing government food reserves; (5) organizing rapid food imports; (6) limiting the total amount for sale, potentially 
implementing food rationing; and (7) expropriating food and supplying it to the public. When a contingency plan is 
activated, releasing food reserves is one potential contingency measure, but it is not always triggered.

With the implementation of the lockdown in Wuhan on January 23, 2020, central government food contin-
gency measures for the city were activated in two parts: (a) ensuring the food supply from other regions to Wuhan, 

TA B L E  1 Food reserve system in China

Food item Department in charge

Level of Government

Central Provincial Prefectural County- level

Grain Grain administration √ √ √ √

Cooking oil Grain administration √ √ √ √

Meat Commerce administration √ √ √

Vegetable Commerce administration √ √

Eggs Commerce administration √ √

Sugar Commerce administration √ √

Border- sale tea Commerce administration √ √ √ √

Note: √ indicates that there is a reserve established and managed at the corresponding government level. There are five 
levels of administrative regions in China, including central, provincial, prefectural, county, and township level. The focus 
of this article is the prefectural level.

Source: Authors’ compilation, based on pertinent laws and regulations.
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and (b) food distribution inside Wuhan. Central government took responsibility for ensuring the supply of food to 
Wuhan and the Ministry of Commerce established a working team on January 23 to co- ordinate the supply of food 
to the city from nearby provinces. The central government reserved 10,000 tons of frozen meat for Wuhan on 
February 3, and 60,000 tons of vegetables were stored in nearby provinces for the Wuhan market (21st Century 
Business Herald, 2020). A Joint Mechanism for Ensuring Food Supply Among Nine Provinces (including Hubei, 
Anhui, Jiangxi, Shandong, Henan, Hunan, Yunnan, Guangxi and Chongqing) was established on January 23 and 
formally announced on February 17. The Joint Mechanism assigned nine provinces the task of ensuring the supply 
of non- grain food and grains to Wuhan, including vegetables, meat, eggs, milk, cooking oil, rice, wheat flour, and 
instant food (Ministry of Commerce of China, 2020). Similar measures were not needed in Nanjing where the 
epidemic and disruption of urban food supply chains were less serious.

4  | COVID - 19 EMERGENCY FOOD POLICIES IN WUHAN

Prior to the COVID- 19 pandemic, contingency food policies existed at the city level. In 2016, the Wuhan Municipal 
Government issued a Contingency Plan for Daily Necessities and Refined Oil. The Wuhan Municipal Commerce 
Bureau (part of the Wuhan Municipal Government) also issued a contingency implementation plan. Daily necessi-
ties defined by the two plans include grains, cooking oil, meat, eggs, vegetables, salt, sugar, bottled drinking water, 
instant noodles, and sanitary products. The contingency measures include information disclosure, enterprise pro-
cedure responses, interregional co- ordination, releasing food reserves, and establishing temporary commercial 
food sites. The two plans also allocated the responsibilities between government departments and state- controlled 
companies. In particular, the implementation plan identified roles for four companies in food contingency action 
(Table 2). The involvement of state- controlled and privatized companies demonstrates the social responsibility of 
state- controlled supermarket companies to increase the speed and reliability of any contingency response.

However, the lockdown policies to contain the COVID- 19 epidemic dramatically changed the city’s food sys-
tem and household physical access to food outlets. Min et al. (2020) report that over half of the food suppli-
ers open for business between January 23, 2020, and February 23, 2020, did not have enough food sources 
compared to the same period in previous years, while food suppliers’ revenue decreased by 83% compared to 
the same period in previous years. From January 23 to February 29, Wuhan’s restriction policies escalated from 
closure of all public transportation, to no private vehicles without a special permit, then to partial confinement 

TA B L E  2 Companies with special roles in food contingency planning in Wuhan

Company Ownership structure Number of shops (or food items)

Wuhan Department Store Group 
Co., Ltd.

State- controlled by Wuhan Government 
(49.53%)

About 50 supermarket shops at 
Wuhana

Zhongbai Holdings Group Co., Ltd. State- controlled by Wuhan Government 
(49.23%)

76 supermarket shops in 2018b

Wuhan Zhongshang Commercial 
Group Co., Ltd

Change from state- controlled by Wuhan 
Government to privately owned in 
2019

21 supermarket shopsc

Wuhan Non- staple Food Reserve 
Company

State- controlled company Responsible for the reserve of 
pork, beef and mutton, and 
sugara

Source: aData from online database Tianyancha.com, the most commonly used database for business information in 
China.
bBaoqi Institution, & Wuhan Commercial Observation (2019).
cZhongshang Commercial Group (n.d.).
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of residential communities (neighbourhoods), and finally to complete confinement of residential communities on 
February 14 (Table 3). Most urban households in China live in gated residential communities, which are relatively 
easy to lock down. Any ungated communities were gated using construction hoardings. The lockdown policies 
also closed public markets temporarily from January 30. Partial residential enclosure was announced on February 
11, 2020, which allowed one person per household to go out of their residence to buy food once every three days. 
After a week, the policy escalated to complete enclosure.

With complete lockdown of residential communities, people were prohibited from leaving their apartment build-
ings at all and had no direct access to their everyday food outlets. Wuhan’s food distribution system was temporarily 
restructured with the objective of ensuring food accessibility for over 8 million residents in complete lockdown. A 
food provision policy called “community group buying” was put in place from February 17 to March 19 (Table 3). This 
policy involved four methods of food access (Hanyang District Government, 2020): (a) online food buying where 
individual households bought food from an online retailer and picked up the food at a designated spot within the en-
closed residential community; (b) group buying from supermarkets where residential or neighbourhood committees 
acted as food purchasing agents, collected the consumers’ orders, then bought food from supermarkets and used 
government- allocated delivery services; (c) buying directly from producers; and (d) the allocation of food donations 

TA B L E  3 Timeline emergency food policies in Wuhan

Date Emergency food policies Market

January 23, 2020 Mechanism of jointly ensuring the food supply among nine provinces ●■

January 24, 2020 ●■

January 25, 2020 (Spring 
Festival)

Central government established working team ensuring Wuhan food 
supply

●■

January 26, 2020 ●■

January 30, 2020 Closure of public markets
More than 90% were closed

●■

February 8, 2020 Reopening 14 public markets ○■

February 11, 2020 Limiting times for buying food
One person per household allowed out every three days

○■

February 14, 2020 Abolishing regulation of one person per household allowed out every 
three days

○■

February 17, 2020 Community group buying policy
-  Online food buying
-  Group buying provided by supermarkets
-  Group buying provided by producers of produce
-  Food donation to low- income people

○■

February 19, 2020 Supermarkets only accept community group buying ○□

February 23, 2020 Policy to recruit food delivery volunteers ○□

February 29, 2020 Special offer and allowance
-  CNY 10 for 10 half kg of vegetable
-  CNY 10 for 1 half kg of pork
-  CNY 300– 500 allowance to low- income household

○□

March 19, 2020 Restarting of public markets and other food stores
Where residential communities without epidemic risk

●□

March 22, 2020 Supermarkets return to accepting individual shopping ●■

Note: ● public markets in business ○ public markets not in business; ■ supermarket accepting individual shopping □ 
supermarket only accepting community group buying.

Source: Compiled by authors based on Wuhan Municipal Government website.
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with priority given to low- income households, especially those households enrolled in the Minimum Livelihood 
Guarantee (dibaohu) Programme implemented in urban areas since the 1990s (Kakwani et al., 2019).

Community group buying faced two challenges. First, there was limited capacity for transporting food from 
supermarkets or producers to residential communities. Second, there was a shortage of labour for rapidly distrib-
uting food to buyers. The Wuhan government used buses and requisitioned some private vehicles to address the 
first challenge (Doe, 2020). Paid and unpaid volunteers were recruited to address the second challenge. Volunteers 
were issued permits to leave and return to gated communities, but mainly stayed away from their homes in hotels 
to reduce the risk of transmission to their families and communities. Community group buying was implemented 
citywide until March 19, 2020, when public markets and other food stores were allowed to reopen in areas where 
residential communities were classified as “communities without epidemic risk” (defined as having no confirmed, 
suspected, or close- contact cases and no fever cases for a minimum of 14 days).

5  | COVID - 19 EMERGENCY FOOD POLICIES IN NANJING

Four regulations and two contingency plans formed the pre- COVID institutional framework of emergency food supply 
management in Nanjing. The regulations included the Nanjing Regulation on Emergency Requisition Daily Necessities, 
the Nanjing Regulation on Grain Reserves, the Nanjing Regulation on Vegetable Reserve, and the Nanjing Regulation 
on Meat Reserves. The contingency plans were the Nanjing Contingency Plan for Daily Necessities and the Nanjing 
Contingency Plan for Grain, both released in 2018. The food reserves are operated by state- owned and privately owned 
food companies (Table 4). Emergency situations are classified into four grades, mainly determined by the rate of food 
price increase and the number of days without stock. The first grade is the most urgent and the fourth the least.

Nanjing did not implement a complete lockdown policy, primarily because there were many fewer cases of 
COVID- 19. Three main measures were implemented to control spread: reducing people’s mobility, restricting gather-
ings, and postponing the date for resuming work after the Chinese New Year holiday (excluding government sectors) 
(Table 5). The critical difference with Wuhan is that the enclosure of residential communities was partial rather than 
complete. Residents were permitted to leave their residential communities (neighbourhood) to buy food. Nanjing also 
implemented special regulations on transportation, including compulsory body temperature checks upon entry or 

TA B L E  4 Quota of food reserves in Nanjing

Food item Reserve quota Reserve organization

Graina More than 3 months’ demand Nanjing Grain Companyc

(state- owned)

Cooking oila 7,000 tonnes Nanjing Grain Companyc

(state- owned)

Frozen porkb 1,800 tonnes Jiangsu Foodstuff Group Co., Ltd.
Yurun Holding Group Co., Ltd.
BGX Logistics Development (Group) Co., Ltd.
Tianhuan Food Group Co., Ltd.
Lvliuju Food Companyc

(Privately owned)

Frozen beef 100 tonnes

Pigs 30,000 pigs (equivalent to 1,500 tonnes of 
pork)

Cattle 600 cattle

Vegetable Only in Winter: 3,000 tons (in storehouse), 
10,000 tons (on field)

Zhongcai Wholesale Marketc,d

(state- controlled)

Source: aNanjing Municipal Government (2015)
bNanjing Municipal Government (2018)
cNanjing Municipal Bureau of Commmerce (2017)
dZhang (2016)
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TA B L E  5 Timeline of emergency food policies in Nanjing

Date Emergency food policies of Nanjing
Number of “public 
markets” in business

January 23 Daily sterilizing of public markets All

January 26 Intensification of sterilization efforts in public markets
-  Reaffirming prohibition on sales of live poultry and wild animals 

within public markets and supermarkets

0

January 28 No work/business resumption before February 9, 2020
(Usually, the first six days of the lunar calendar are holidays in China)
Commerce Bureau’s plan of public markets' business resumption on 

January 29

Ditto

January 29 Guideline for sterilizing public markets
Issued by Jiangsu Provincial Commerce Department
District governments issued guideline for public market epidemic 

prevention

112

January 30 - - 159

January 31 Intensification of food price surveillance and inspection
Epidemic prevention for supermarkets, public markets and catering 

industry
-  Requirement for business resumption
-  Epidemic prevention measures for business time
Policy encouraging vegetable production
Issued by Jiangsu Provincial Agriculture Department

189

February 1 Stabilizing supply and price of grain and cooking oil
Issued by Jiangsu Provincial Food and Strategic Reserves Administration

227

February 2 Policy of no dine- in
-  The date of this policy varies by urban district

240

February 3 - - 258

February 4 Special policy of food retailing
-  Allowing public markets and supermarkets to continue operations
-  Everyone must wear mask and do a temperature check when entering 

public markets and supermarkets
-  periodically sterilizing public markets and supermarkets

- - 

February 5 Policy for no- contact food delivery
Issued by Jiangsu Administration for Market Regulation

- - 

February 7 - - 283

February 10 Extension of the policy of no work/business resumption for catering 
industry (The dates of policy extensions vary by district)

293

February 11 - - 301

February 17 Policies for non- grain food production and supply
-  Rent reduction: for food businesses, exemption from paying one 

month’s rent; halving rent for two months (for state- owned property)
-  Subsidy: subsidizing online sales
-  Tax reduction for food production
Crowd control
-  1.5 metres physical distancing while shopping
-  Crowd control within public markets and supermarket

February 18 - - 309

February 20 Must do temperature check when enter public markets and 
supermarkets

- - 

(Continues)
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exit from the city, as well as a pass permit policy and stay- at- home order (Table 5). The pass permit policy in Wuhan 
prohibited people without a special permit from driving a vehicle. In comparison, the pass permit policy in Nanjing 
placed no restrictions on vehicles and persons issued with a permit for activities such as food transport.

Emergency food policies implemented in Nanjing between January 23 and March 28 focused on supporting 
food retailing operations and preventing the spread of the virus through food distribution. Public markets and 
supermarkets were excluded from the restrictions on work resumption in order to enable these food outlets 
to continue to operate. Usually, during the Chinese New Year holiday, supermarkets keep operating and public 
markets close. However, food retailing capacity in the markets was limited after the holiday by the fact that more 
than half of the food vendors in public markets in Nanjing are migrants to the city (Zhong et al., 2019). Normally, 
most of these vendors go back to their hometown for the holiday and return to work a week later. In 2020, how-
ever, they were required to self- isolate for two weeks when they returned to Nanjing and some food vendors 
could not, or were reluctant to, return to Nanjing because of the quarantine requirements and travel restrictions.

To ensure that the markets resumed operations, governments at the city and district level issued plans and 
policies for epidemic control. These included intensification of sterilization efforts in marketplaces, crowd control, 
and reducing business hours (Table 5). The number of public markets that reopened gradually increased from 
112 on January 29 to 311 on February 24, and finally on March 21, 2020, all public markets in Nanjing resumed 
operations (Table 5). All supermarkets remained open throughout. The Nanjing government also supported the 
operations of restaurants. As online selling of cooked food needed a permit from the county- level Administration 
of Market Regulation, the administration transferred face- to- face application submissions to online submissions, 
ensuring that restaurants received permits for online selling rapidly.

Three types of temporary auxiliary food security policy were also implemented (Zhong & Scott, 2020). First, shops 
selling food were permitted to enlarge their scope; for instance, fruit shops without a permit for selling vegetables 
were allowed to do so. Second, restaurants and food vendors were permitted to sell food in open spaces, such as in 
small plazas in front of residential neighbourhoods. Third, convenience stores were permitted to sell fresh vegetables 
and meat. All these policies were designed to ensure Nanjing households’ access to fresh produce and cooked food.

6  | COMPARING ALTERNATIVE MODEL S OF COVID - 19 
EMERGENCY RESPONSE

Both Wuhan and Nanjing mobilized existing contingency policies to try and ensure physical food access. However, 
the scope and intensity of the pandemic response also demanded new and innovative food system management 
responses. Here, the two cities took different approaches: i.e. the community group buying method in Wuhan 
and the retail recovery method in Nanjing (Table 6). In Wuhan, the implementation of a complete lockdown policy 

Date Emergency food policies of Nanjing
Number of “public 
markets” in business

February 24 Policy of work resumption for catering industry 311

March 3 Policy of resuming dine- in at restaurants - - 

March 21 No longer doing temperature checks when entering public markets and 
supermarkets

All

Note: All supermarket shops stayed open. Traditionally, all public markets close for the Chinese New Year holiday 
including from the afternoon of January 24, 2020 (the last day of 2019 on lunar calendar) to January 29, 2020. “- - ” 
refers to no statistics figures or no policy/measures issued.

Source: Compiled by authors based on Nanjing Municipal Government website.

TA B L E  5  (Continued)
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meant that mobility and access to food marketplaces were extremely limited. A community group buying policy 
was therefore introduced to offset these measures.

The strategy tried to build a contingency food retailing system by including supermarkets, community com-
mittees, and property management organizations while excluding and closing public markets. However, this still 
meant reduced food retail service capacity compared to pre- pandemic times when food retail was provided 
by supermarkets and public markets combined. To narrow the food retailing capacity gap, Wuhan Municipal 
Government implemented a policy of recruiting unpaid volunteers to help distribute food that was transported to 
residential communities. Retail recovery in Nanjing focused on returning the food distribution system to normal 
as rapidly as possible by reopening public markets and keeping supermarkets in business while preventing food 

TA B L E  6 Comparison of food policies between Wuhan and Nanjing

Policy groups Wuhan (community group buying strategy) Nanjing (retail recovery strategy)

Quarantine • Lockdown
• Stay home; not allowed outside
• No physical access to food outlets

• No lockdown
• Stay home; must wear a mask when going out

Production Work/business resumption of food/agriculture 
production since early February

Ensuring agricultural production and facilitating 
the transportation of agricultural inputs

Stock Released food reserves Increased food reserves

Trade • Central government responsible for food 
supply from outside Wuhan

• Mechanism of jointly ensuring food supply 
among nine provinces

Price • Making supermarket/retailing companies 
such as Wushang, Zhongbai, Zhongshang, 
Walmart, Carrefour, and Wuhan rural e- 
commerce to contain food prices no higher 
than that in previous year

• Publishing information of food price
• Providing special- price (low price, reduced- 

price) food since March 3

Intensifying food price monitoring

Income • CNY 300– 500 allowance for low- income 
households

• Food donation from farmers and others 
allocated to low- income households first

• Implementing consumer price subsidy policies 
and low- income households receiving a food 
price subsidy

• Special allowance (cash and/or food) to those 
households and individuals that fall below 
minimum living standards

Access to 
markets

• Community group buying
• Food delivery volunteers

• Intensifying epidemic prevention inside 
markets

• Ensuring public market reopening
• Contact- free food and produce delivery
• No dine- in option at restaurants

Access to water 
& energy

No cessation of power, gas, or water supply for 
those in arrears or running out of credit

No cessation of power, gas, or water supply for 
those in arrears or running out of credit

Feature of 
policy

• Government- led
• Vertical co- operation between governments 

for ensuring food provision
• Central government responsible for 

ensuring supply from outside Wuhan, local 
government responsible for food distribution

• Supermarkets took the leading role

• Market- led method and 
government- regulated

• Local government responsible for ensuring 
food supply

• Highlighting the role of public markets

Source: Authors’ compilation, based on pertinent laws, regulations, and policy documents.
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retailing employees from getting infected. Without a complete lockdown, Nanjing residents were also able to 
personally access food retail outlets, unlike in Wuhan.

Policy responses in Wuhan and Nanjing also had some similarities. Both developed policies to maintain food 
affordability, for example, but in different ways. Nanjing intensified its food price monitoring to contain food price 
increases. The Wuhan Municipal Government provided about 130,000 vulnerable residents with temporary price 
subsidies from January, which is about CNY 330 (about USD 50) per capita per month (Xu, 2020); especially those 
households enrolled in the Minimum Livelihood Guarantee (dibaohu) Programme, which has been implemented 
in urban areas since the 1990s (Kakwani et al., 2019). Furthermore, a series of “no stopping service” policies were 
put in place in both Wuhan and Nanjing, which were implemented as local and then national policies. The policy of 
“no stopping/shutting off power, gas and water supply for those in arrears or running out of credit” thus ensured 
that all households had access to power and water for food preparation (Chen, 2020; Chutian City Daily, 2020). 
The policy of “no stopping internet and mobile phone services for those in arrears or running out of credit” was 
also put in place for access to online food buying (Wang, 2020).

At the city level, COVID- 19 thus prompted the implementation of different control and mitigation strategies. 
Some of these strategies directly impinged upon core elements of the food system in both cities, especially the 
distribution and retailing of food and the nature and type of ready access previously enjoyed by millions of city 
residents.

Three questions arise: first, how were these disruptions, and the emergency policy responses to contain their 
impact, actually experienced by urban consumers? Second, did these measures impact the food security and food 
consumption behaviour of consumers? And third, were there differences between Wuhan and Nanjing in these 
impacts and responses, given the documented differences in policy responses to the pandemic at the local level? 
These questions are addressed in the next section of the article.

7  | HOUSEHOLD FOOD SECURIT Y DURING COVID - 19

To gauge how and how many residents of the two cities actually experienced the various emergency policies 
and the associated impacts of the pandemic, the online survey respondents were provided with a list of mobil-
ity and food- related challenges and asked if they had experienced any since the start of lockdown (Table 7). 
As expected, the residents of Wuhan reported stricter controls and restrictions than their counterparts in 
Nanjing. For example, 60% of Wuhan residents experienced restricted access to food retail outlets compared 
to 34% of Nanjing residents. Also, 38% of Wuhan residents experienced restricted access to online food 
outlets compared to only 12% of Nanjing residents. There were also significant differences in restrictions on 
home delivery of food and in the freshness of food. Underlying these differences, and the different levels of 
general food insecurity, are differences in food price increases and household income. As Table 7 shows, as 
many as 61% of Wuhan respondents reported food price increases, compared with 35% of Nanjing respond-
ents. In addition, 51% of Wuhan households reported loss of income due to COVID- 19, compared to 20% of 
Nanjing households.

Change in availability and access to preferred foods, and reduced dietary diversity, are other potential conse-
quences of an emergency such as a pandemic. The consumption of particular food items was clearly affected to 
various degrees by the COVID- 19 public health response in both Wuhan and Nanjing. In Wuhan, the percentage 
of households reporting food item consumption changes ranged from 6% for some food items to 44% for others 
(Table 8). More than 20% of households experienced a change in the consumption of most food items listed, with 
the greatest impacts on the consumption of fish (44%), beef and lamb (42%), pork (36%), bean products (34%), 
fruits (32%), and poultry (29%). Overall levels of change in Nanjing were lower than in Wuhan with the exception 
of vegetables (22% versus 21% in Wuhan). While fish and meat products and fruits were most affected in Wuhan, 
vegetables and cereals were also relatively significantly affected in Nanjing.



    |  13 of 21ZHONG et al.

The survey results indicated that overall levels of food insecurity increased in both cities at the height of 
the pandemic. The pre- COVID household survey in 2015 found very low levels of household food insecurity 
in Nanjing (Si & Zhong, 2018) (no comparable data exists for Wuhan). The average HFIAS score was only 0.61 
(out of a possible 27) and the HFIAP typology showed that 79% of households were food secure, with 5% 
moderately food insecure and just 2% severely food insecure (Table 9). By comparison, only 31% of households 
in Nanjing were food secure at the time of the survey, compared with 19% moderately food insecure and 22% 
severely food insecure. This suggests that there was a significant overall deterioration in food security in the 
city during the pandemic, with levels of complete food security declining from nearly 80% to just over 30%. 
While there are no pre- pandemic baseline figures for Wuhan, Table 9 clearly shows that the food security 
situation during the pandemic was worse than in Nanjing. Only 5% of households reported being food secure 
compared with 31% in Nanjing, with 38% being severely food insecure, compared to Nanjing’s 22%, suggesting 
that milder public health responses had less serious consequences for household food security.

A common general indicator of a deteriorating food security situation is that a household spends a greater 
share of its income on food as food prices rise and income potentially falls. Figure 1 shows that in both cities most 
households spent more on food during the lockdown (82% in Wuhan and 64% in Nanjing). Around half of house-
holds in both cities spent up to twice the usual amount on food, with nearly 40% of households in Wuhan spending 
more than double the usual amount, while in Nanjing the figure was under 15%.

In order to address which aspects of food insecurity were experienced most strongly, Figure 2 shows the 
responses to the nine frequency- of- occurrence questions that constitute the HFIAP. The food security impacts 
of the pandemic had both a food quantity dimension (Q1, Q5– 9) and a food quality dimension (Q2– 4). The results 
show that food quality (i.e. accessing preferred foods and sufficient variety) was more heavily impacted than food 
quantity (i.e. accessing enough food to eat). Food insecurity therefore primarily manifested in households not hav-
ing access to preferred foods (65% in Wuhan, 31% in Nanjing), eating a limited variety of food (66% in Wuhan and 
27% in Nanjing), and having to eat unwanted food (40% in Wuhan and 20% in Nanjing). While access to a sufficient 
quantity of food was less significant, it was by no means non- existent. Levels of concern about not having enough 
food, for example, were high at 55% in Wuhan and 30% in Nanjing. In practice, around one- quarter of Wuhan 
households had been forced to eat fewer meals or smaller meals. In Nanjing, by contrast, the figure was only 10%. 
A smaller percentage of households in both cities experienced an absolute shortage of food at some point (6% 

TA B L E  7 Experiences of COVID- 19 challenges in Wuhan and Nanjing

Challenges
Wuhan 
(% Yes)

Nanjing 
(% Yes)

Physical access

Restricted mobility 73.9 30.2

Restricted access to public markets and supermarkets 60.2 33.5

Restricted access to online stores 38.2 11.7

Food not fresh 38.1 16.2

Limited food availability and lack of food variety at online stores 34.4 17.2

Limited food availability and lack of food variety at public markets or supermarkets 32.8 26.7

Restricted food delivery to your home 25.6 9.2

Economic access

Food price increase 60.9 35.1

Loss of income due to the COVID- 19 restriction 50.6 20.4

N 796 1,026
Source: Online survey conducted in 2020.
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in Wuhan and 5% in Nanjing), went to sleep hungry (11% in Wuhan and 6% in Nanjing), or had no food to eat of 
any kind (13% in Wuhan and 6% in Nanjing). In general, these results suggest two things: first, that limitations on 
both food quality and quantity were more serious in Wuhan than in Nanjing. And second, in both cities, policy re-
sponses were more successful in addressing the food quantity than the food quality dimensions of food insecurity.

Table 10 provides a more detailed sociodemographic and economic profile of the severely food insecure 
households. In both cities, severely food insecure households were more likely to be living in rented property 
than the sample as a whole. Migrant households without hukou (household registration) were also more likely 
to be severely food insecure. In both cities, however, the type of household did not make a major difference to 
whether a household was severely food insecure or not. For example, the proportion of severely food insecure 

TA B L E  9 Levels of food insecurity in Wuhan and Nanjing

Categories

Wuhan in 2020 Nanjing in 2020 Nanjing in 2015

NO. % NO. % NO. %

Food secure 41 5.2 315 30.7 929 78.9

Mildly food insecure 124 15.6 297 28.9 162 13.8

Moderately food insecure 329 41.3 192 18.7 62 5.3

Severely food insecure 302 37.9 222 21.6 25 2.1

Total 796 100.0 1026 100.0 1178 100.0
Source: Calculated from Si and Zhong (2018) and the online survey conducted in 2020.

TA B L E  8  Impact of COVID- 19 measures on household consumption of various food items

Food items Wuhan (%) Food items
Nanjing 
(%)

Fish 44.2 Vegetables 21.8

Beef and lamb 41.8 Pork 20.9

Pork 35.6 Fish 18.0

Bean products 33.8 Cereal 17.9

Fruits 31.7 Beef and lamb 16.1

Poultry 28.8 Poultry 14.4

Nuts 27.6 Fruits 13.5

Milk 25.4 Bean products 9.0

Offal 22.7 Tubers 8.9

Cereal 21.5 Milk 8.1

Vegetables 20.7 Melon 8.0

Beans 20.7 Offal 6.0

Melon 14.3 Beans 5.8

Tubers 13.1 Egg 5.6

Condiments 10.1 Nuts 4.3

Egg 7.9 Condiments 4.1

Oil and butter 6.3 Oil and butter 2.9

Total number of responses 796 Total number of responses 1026
Source: Online survey conducted in 2020.
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female- centred households was very similar to the sample as a whole. In Nanjing, and to a lesser extent Wuhan, 
there were more male- centred and fewer nuclear (defined as a household with a husband/male partner and a 
wife/female partner with or without children) and extended family households (defined as a household with a 
husband/male partner and a wife/female partner and children and other relatives) among the severely food inse-
cure. To understand why these households were particularly food insecure requires further analysis, particularly 
of factors such as household income. However, the income data collected by the survey was extremely incomplete 
with many preferring not to answer the question.

F I G U R E  1 Expenditures on food before and during pandemic 
Source: based on online survey conducted in 2020.

F I G U R E  2 Experiences of food insecurity in Nanjing and Wuhan 2020
Note: Never/Rarely responses binned as No; Sometimes/Often/Always responses binned as Yes.
Source: based on online survey conducted in 2020.
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8  | CONCLUSIONS

Our study suggests that more attention should be paid to the issue of household food security impacts in every 
country where strict lockdown measures are implemented to control the spread of the novel coronavirus. Several 
major findings emerge from this first- ever assessment of the food security impacts of COVID- 19 in the Chinese 
cities of Wuhan and Nanjing.

First, the COVID- 19 epidemic and associated public health containment measures caused many households 
to become more food insecure. In particular, COVID- 19 led to a significant increase in the number of severely 
food insecure households. As many as 95% of surveyed households in Wuhan and 69% in Nanjing reported some 
degree of food insecurity during the lockdown.

Second, in both cities households reported that food insecurity was experienced more as a decline in the qual-
ity and variety of food than in absolute quantity, although the latter was by no means absent.

Third, limitations on food access tended to be more physical in nature than economic, which is consistent with 
the COVID- 19 containment and suppression policy of residential lockdown that placed considerable restrictions 
on personal mobility and the ability to simply buy one’s own food at outlets of choice.

Fourth, households that were in rental accommodation and being non- local (without hukou) tended to be more 
vulnerable to food insecurity, although the precise reasons why some households became more food insecure 
than others requires further investigation.

In the context of the unprecedented nature of the public health response to containing the spread of COVID- 19 
discussed in the article, and the fact that normal access to the necessities of life, such as food, were suddenly and 
immediately constrained, there was a significant danger that, in the absence of policy interventions, people would 
go hungry and even starve.

Although contingency plans for the food supply were established for China’s cities in the aftermath of the 
2003 SARS outbreak, none of these plans were designed to cope with the situation of a citywide lockdown or 
people having to be homebound. COVID- 19 was thus an unprecedented challenge, and confinement of millions 
of people in residential communities was an unprecedented policy response. Existing food contingency policies in 
Wuhan and Nanjing therefore had to be adapted to deal with the public health mitigation measures to control the 
spread and impact of COVID- 19. Additional strategies and resources were mobilized in both cities to deal with the 
sudden disruption of mobility and the food system. Comparing policy responses in Wuhan and Nanjing, it is clear 
that the suite of responses to COVID- 19 varied with the type and severity of the measures taken to contain the 
spread of the virus and this, in turn, led to different policy responses and food security impacts.

TA B L E  1 0 Sociodemographic and economic profile of respondents

Items

Nanjing Wuhan

Severely 
food insecure 
households

Total 
surveyed 
households

Severely 
food insecure 
households

Total 
surveyed 
households

Housing property Owning the property 67.1 75.5 65.2 68.8

Renting the property 24.8 14.9 11.9 11.1

Hukou (household 
registration)

Local 63.7 78.8 72.8 76.6

Non- local 36.3 21.0 22.9 19.4

Household structure Female- centred 9.9 8.9 6.6 6.0

Male- centred 16.2 9.2 7.9 6.2

Nuclear household 36.9 41.5 38.4 42.5

Extended family household 25.7 32.0 36.4 36.2
Source: Online survey conducted in 2020.
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While food contingency plans are common across China, they were insufficient to handle the food emer-
gencies caused by COVID- 19. Chinese city governments developed food contingency policies based on their 
existing food contingency plans and policies and the degree of epidemic impact. Wuhan adopted the “com-
munity group buying” method while Nanjing adopted the retail recovery method to ensure physical access to 
food. Although those policies focused on diverse aspects of food security, including food availability, food uti-
lization, containing food prices, income subsidy, and ensuring physical access to food, there were weaknesses. 
Government efforts to ensure food availability at the city region level were largely successful by focusing 
on restoring physical access to food, but COVID- 19 led to serious challenges in ensuring household- level ac-
cess to food as a result of income loss, rising food prices, restrictions on physical access to food outlets, and 
problems with food distribution. The impaired physical access to food was a more significant challenge than 
decreased economic access to food.

The major lesson is that a more resilient system of food distribution is needed, including a relatively closed and 
independent home delivery system. Moreover, government cannot do this on its own. Going forward, grassroot 
organizations such as residential community committees and property management organizations, and sponta-
neous volunteer management groups, need to be integrated into contingency food planning.

DATA AVAIL ABILIT Y S TATEMENT
Data available on request from the authors.

ORCID
Taiyang Zhong  https://orcid.org/0000-0003-4780-7445 
Zhenzhong Si  https://orcid.org/0000-0002-1060-9376 
Steffanie Scott  https://orcid.org/0000-0002-4754-246X 

R E FE R E N C E S
21st Century Business Herald. (2020, February 3). 发改委: 6万吨蔬菜1万吨中央储备肉可随时投向武汉市场 [60,000 tons of 

vegetables and 10,000 tons of meat reserved by the central government are ready to be released to the food market 
in Wuhan]. http://finan ce.sina.com.cn/china/ gncj/2020- 02- 03/doc- iimxy qvy98 90230.shtml

Aday, S., & Aday, M. (2020). Impacts of COVID- 19 on food supply chain. Food Quality and Safety, 4(4), 167– 180. https://
doi.org/10.1093/fqsaf e/fyaa024

Akseer, N., Kandru, G., Keats, E. C., & Bhutta, Z. A. (2020). COVID- 19 pandemic and mitigation strategies: Implications 
for maternal and child health and nutrition. American Journal of Clinical Nutrition, 112(2), 251– 256. https://doi.
org/10.1093/ajcn/nqaa171

Arndt, C., Davies, R., Gabriel, S., Harris, L., Makrelov, K., Robinson, S., Levy, S., Simbanegavi, W., van Seventer, D., & 
Anderson, L. (2020). Covid- 19 lockdowns, income distribution, and food security: An analysis for South Africa. Global 
Food Security, 26, 100410. https://doi.org/10.1016/j.gfs.2020.100410

Baoqi Institution, & Wuhan Commercial Observation. (2019, January 25). 细说武汉大型超市发展格局, 关注武汉超市“
大店”进化之路 [Explain the development pattern of Wuhan’s large supermarkets in detail, and pay attention 
to the evolution of Wuhan supermarkets’ “large stores”]. http://dy.163.com/v2/artic le/detai l/E6CU1 5J505 
381MHQ.html

Béné, C. (2020). Resilience of local food systems and links to food security –  a review of some important concepts in the 
context of COVID- 19 and other shocks. Food Security, 12(4), 805– 822. https://doi.org/10.1007/s1257 1- 020- 01076 - 1

Belesky, P. (2014). Regional governance, food security and rice reserves in East Asia. Global Food Security, 3(3– 4), 167– 
173. https://doi.org/10.1016/j.gfs.2014.09.002

Ben Hassen, T., El Bilali, H., & Allahyari, M. S. (2020). Impact of COVID- 19 on food behavior and consumption in Qatar. 
Sustainability, 12(17), Article 6973. https://doi.org/10.3390/su121 76973

Berger, M. (2019). Food access during disasters and emergencies. American Journal of Public Health, 109(9), E1– E2. https://
doi.org/10.2105/ajph.2019.305205

Cardwell, R., & Ghazalian, P. L. (2020). COVID- 19 and International Food Assistance: Policy proposals to keep food flow-
ing. World Development, 135, 105059. https://doi.org/10.1016/j.world dev.2020.105059

Chen, Y. (2020, January 30). No stopping service of power due to running out of credits during COVID- 19 epidemic pe-
riod. Nanjing Daily. http://www.njdai ly.cn/2020/0130/18256 69.shtml

https://orcid.org/0000-0003-4780-7445
https://orcid.org/0000-0003-4780-7445
https://orcid.org/0000-0002-1060-9376
https://orcid.org/0000-0002-1060-9376
https://orcid.org/0000-0002-4754-246X
https://orcid.org/0000-0002-4754-246X
http://finance.sina.com.cn/china/gncj/2020-02-03/doc-iimxyqvy9890230.shtml
https://doi.org/10.1093/fqsafe/fyaa024
https://doi.org/10.1093/fqsafe/fyaa024
https://doi.org/10.1093/ajcn/nqaa171
https://doi.org/10.1093/ajcn/nqaa171
https://doi.org/10.1016/j.gfs.2020.100410
http://dy.163.com/v2/article/detail/E6CU15J505381MHQ.html
http://dy.163.com/v2/article/detail/E6CU15J505381MHQ.html
https://doi.org/10.1007/s12571-020-01076-1
https://doi.org/10.1016/j.gfs.2014.09.002
https://doi.org/10.3390/su12176973
https://doi.org/10.2105/ajph.2019.305205
https://doi.org/10.2105/ajph.2019.305205
https://doi.org/10.1016/j.worlddev.2020.105059
http://www.njdaily.cn/2020/0130/1825669.shtml


18 of 21  |    ZHONG et al.

Chutian City Daily. (2020). Wuhan: No stopping service of water, power and telecommunications due to running out 
of credits during COVID- 19 epidemic period. Chutian City Daily. https://www.hubei.gov.cn/zhuan ti/2020/gzxxg zbd/
sz/20200 3/t2020 0324_21898 08.shtml

Clapp, J., & Moseley, W. G. (2020). This food crisis is different: COVID- 19 and the fragility of the neoliberal food security 
order. Journal of Peasant Studies, 47(7), 1393– 1417. https://doi.org/10.1080/03066 150.2020.1823838

Clapp, J., Moseley, W., & Termine, P. (2020). Impacts of COVID- 19 on food security and nutrition: developing effective policy 
responses to address the hunger and malnutrition pandemic (HLPE Issues Paper). High Level Panel of Experts on Food 
Security and Nutrition, Committee on World Food Security. http://www.fao.org/3/cb100 0en/cb100 0en.pdf

Coates, J., Swindale, A., & Bilinsky, P. (2007). Household Food Insecurity Access Scale (HFIAS) for measurement of household 
food access: Indicator guide (v. 3). Food and Nutrition Technical Assistance III Project. https://www.fanta proje ct.org/
sites/ defau lt/files/ resou rces/HFIAS_ENG_v3_Aug07.pdf

Colon- Ramos, U., Roess, A. A., Robien, K., Marghella, P. D., Waldman, R. J., & Merrigan, K. A. (2019). Foods distrib-
uted during federal disaster relief response in Puerto Rico after Hurricane Maria did not fully meet federal nutrition 
recommendations. Journal of the Academy of Nutrition and Dietetics, 119(11), 1903– 1915. https://doi.org/10.1016/j.
jand.2019.03.015

Corburn, J., Vlahov, D., Mberu, B., Riley, L., Caiaffa, W. T., Rashid, S. F., Ko, A., Patel, S., Jukur, S., Martinez- Herrera, E., 
Jayasinghe, S., Agarwal, S., Nguendo- Yongsi, B., Weru, J., Ouma, S., Edmundo, K., Oni, T., & Ayad, H. (2020). Slum 
health: Arresting COVID- 19 and improving well- being in urban informal settlements. Journal of Urban Health- Bulletin 
of the New York Academy of Medicine, 97(3), 348– 357. https://doi.org/10.1007/s1152 4- 020- 00438 - 6

Crush, J., Drimie, S., Frayne, B., & Caesar, M. (2011). The HIV and urban food security nexus in Africa. Food Security, 3(3), 
347– 362. https://doi.org/10.1007/s1257 1- 011- 0137- 0

Crush, J., & Si, Z. (2020). COVID- 19 containment and food security in the Global South. Journal of Agriculture Food Systems 
and Community Development, 9(4), 149– 151. https://doi.org/10.5304/jafscd.2020.094.026

Diao, X., & Wang, M. (2020). Significant economic impacts due to COVID- 19 and falling remittances in Myanmar. In J. 
Swinnen & J. McDermott (Eds.), COVID- 19 and global food security (pp. 60– 62). International Food Policy Research 
Institute. https://doi.org/10.2499/p1573 8coll2.133762_13

Doe, M. (2020, February 29). 武汉征用800多台公交车提升团购配送运力[800 buses were requisitioned to increase the de-
livery capacity of group buying]. Hubei Daily. https://baiji ahao.baidu.com/s?id=16598 72322 95721 0500&wfr=spide 
r&for=pc

Douglas, I. (2009). Climate change, flooding and food security in south Asia. Food Security, 1(2), 127– 136. https://doi.
org/10.1007/s1257 1- 009- 0015- 1

Ekici, A., Keskinocak, P., & Swann, J. L. (2014). Modeling influenza pandemic and planning food distribution. Manufacturing 
& Service Operations Management, 16(1), 11– 27. https://doi.org/10.1287/msom.2013.0460

Estrada, M. A. R., Ndoma, I., & Park, D. (2016). The application of the minimum food security quota in response to a poten-
tial natural disaster: The case of Malaysia. Singapore Economic Review, 61(1), 1– 19, 1640005. https://doi.org/10.1142/
s0217 59081 6400051

Fan, S. (2020). Agriculture, food and nutrition security under Covid- 19: Lessons from China. Review of Agrarian Studies, 
10(1), 61– 71. https://doi.org/10.22004/ ag.econ.308096

Food and Agriculture Organization of the United Nations. (2008). An introduction to the basic concepts of food security. 
EC -  FAO Food Security Programme. http://www.fao.org/docum ents/card/en/c/2357d 07c- b359- 55d8- 930a- 13060 
cedd3 e3/

Farrell, P., Thow, A. M., Wate, J. T., Nonga, N., Vatucawaqa, P., Brewer, T., Sharp, M. K., Farmery, A., Trevena, H., Reeve, 
E., Eriksson, H., Gonzalez, I., Mulcahy, G., Eurich, J. G., & Andrew, N. L. (2020). COVID- 19 and Pacific food system 
resilience: Opportunities to build a robust response. Food Security, 12(4), 783– 791. https://doi.org/10.1007/s1257 
1- 020- 01087 - y

Fraser, E. D., Legwegoh, A., & Krishna, K. (2015). Food stocks and grain reserves: Evaluating whether storing food creates 
resilient food systems. Journal of Environmental Studies and Sciences, 5(3), 445– 458. https://doi.org/10.1007/s1341 
2- 015- 0276- 2

Galanakis, C. M. (2020). The food systems in the era of the coronavirus (COVID- 19) pandemic crisis. Foods, 9(4), 523. 
https://doi.org/10.3390/foods 9040523

Gerhold, L., Wahl, S., & Dombrowsky, W. R. (2019). Risk perception and emergency food preparedness in Germany. 
International Journal of Disaster Risk Reduction, 37, 101183. https://doi.org/10.1016/j.ijdrr.2019.101183

Gupta, A., Zhu, H., Doan, M. K., Michuda, A., & Majumder, B. (2021). Economic impacts of the COVID−19 lockdown in a 
remittance- dependent region. American Journal of Agricultural Economics, 103(2), 466– 485. https://doi.org/10.1111/
ajae.12178

Hanyang District Government. (2020). Four methods of community group buying and delivery service provision. http://www.
hanya ng.gov.cn/hyyw/newsd etail - 87992.html (last accessed on 17 February 2020).

https://www.hubei.gov.cn/zhuanti/2020/gzxxgzbd/sz/202003/t20200324_2189808.shtml
https://www.hubei.gov.cn/zhuanti/2020/gzxxgzbd/sz/202003/t20200324_2189808.shtml
https://doi.org/10.1080/03066150.2020.1823838
http://www.fao.org/3/cb1000en/cb1000en.pdf
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://www.fantaproject.org/sites/default/files/resources/HFIAS_ENG_v3_Aug07.pdf
https://doi.org/10.1016/j.jand.2019.03.015
https://doi.org/10.1016/j.jand.2019.03.015
https://doi.org/10.1007/s11524-020-00438-6
https://doi.org/10.1007/s12571-011-0137-0
https://doi.org/10.5304/jafscd.2020.094.026
https://doi.org/10.2499/p15738coll2.133762_13
https://baijiahao.baidu.com/s?id=1659872322957210500&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1659872322957210500&wfr=spider&for=pc
https://doi.org/10.1007/s12571-009-0015-1
https://doi.org/10.1007/s12571-009-0015-1
https://doi.org/10.1287/msom.2013.0460
https://doi.org/10.1142/s0217590816400051
https://doi.org/10.1142/s0217590816400051
https://doi.org/10.22004/ag.econ.308096
http://www.fao.org/documents/card/en/c/2357d07c-b359-55d8-930a-13060cedd3e3/
http://www.fao.org/documents/card/en/c/2357d07c-b359-55d8-930a-13060cedd3e3/
https://doi.org/10.1007/s12571-020-01087-y
https://doi.org/10.1007/s12571-020-01087-y
https://doi.org/10.1007/s13412-015-0276-2
https://doi.org/10.1007/s13412-015-0276-2
https://doi.org/10.3390/foods9040523
https://doi.org/10.1016/j.ijdrr.2019.101183
https://doi.org/10.1111/ajae.12178
https://doi.org/10.1111/ajae.12178
http://www.hanyang.gov.cn/hyyw/newsdetail-87992.html
http://www.hanyang.gov.cn/hyyw/newsdetail-87992.html


    |  19 of 21ZHONG et al.

Heflin, C., & Olson, K. (2017). Unpacking an anomaly: Analyzing the 2005– 2012 current population survey to understand 
why many emergency food assistance users report being food secure. Journal of Hunger & Environmental Nutrition, 
12(1), 64– 76. https://doi.org/10.1080/19320 248.2016.1157548

Huff, A. G., Beyeler, W. E., Kelley, N. S., & McNitt, J. A. (2015). How resilient is the United States’ food system to pan-
demics? Journal of Environmental Studies and Sciences, 5(3), 337– 347. https://doi.org/10.1007/s1341 2- 015- 0275- 3

Iheme, G. O., Jagun, A. O., Egechizuorom, I. M., Ogbonna, O. C., Edafioghor, L. O., Adeleke, F. A., Asouzu, N. C., Mebude, 
A. S., Enuka, H. C., & Kupoluyi, O. E. (2020). Food consumption and coping strategies of urban- households in Nigeria 
during the COVID- 19 pandemic lockdown. World Nutrition, 11(3), 35– 50. https://doi.org/10.2139/ssrn.3703169

Ivers, L. C., Cullen, K. A., Freedberg, K. A., Block, S., Coates, J., Webb, P., & Mayer, K. H. (2009). HIV/AIDS, undernutrition, 
and food insecurity. Clinical Infectious Diseases, 49(7), 1096– 1102. https://doi.org/10.1086/605573

Jackson, G., McNamara, K. E., & Witt, B. (2020). “System of hunger”: Understanding causal disaster vulnerability of indig-
enous food systems. Journal of Rural Studies, 73, 163– 175. https://doi.org/10.1016/j.jrurs tud.2019.10.042

Jones, S. (1994). Food security reserve policy in Ethiopia: A case study of experience and implications. Disasters, 18(2), 
140– 151. https://doi.org/10.1111/j.1467- 7717.1994.tb002 95.x

Kadiyala, S., & Gillespie, S. (2004). Rethinking food aid to fight AIDS. Food and Nutrition Bulletin, 25(3), 271– 282. https://
doi.org/10.1177/15648 26504 02500307

Kakwani, N., Li, S., Wang, X., & Zhu, M. (2019). Evaluating the effectiveness of the rural minimum living standard guaran-
tee (Dibao) program in China. China Economic Review, 53, 1– 14. https://doi.org/10.1016/j.chieco.2018.07.010

Kinsey, E. W., Hammer, J., Dupuis, R., Feuerstein- Simon, R., & Cannuscio, C. C. (2019). Planning for food access 
during emergencies: Missed meats in Philadelphia. American Journal of Public Health, 109(5), 781– 783. https://doi.
org/10.2105/ajph.2019.304996

Laborde, D., Martin, W., Swinnen, J., & Vos, R. (2020). COVID- 19 risks to global food security. Science, 369(6503), 500– 
502. https://doi.org/10.1126/scien ce.abc4765

Lambie- Mumford, H. (2013). ‘Every town should have one’: Emergency food banking in the UK. Journal of Social Policy, 
42(1), 73– 89. https://doi.org/10.1017/s0047 27941 200075x

Lassa, J. A., Teng, P., Caballero- Anthony, M., & Shrestha, M. (2019). Revisiting emergency food reserve policy and prac-
tice under disaster and extreme climate events. International Journal of Disaster Risk Science, 10(1), 1– 13. https://doi.
org/10.1007/s1375 3- 018- 0200- y

Lee, A., Mhurchu, C. N., Sacks, G., Swinburn, B., Snowdon, W., Vandevijvere, S., Hawkes, C., L’Abbé, M., Rayner, M., 
Sanders, D., Barquera, S., Friel, S., Kelly, B., Kumanyika, S., Lobstein, T., Ma, J., Macmullan, J., Mohan, S., Monteiro, 
C., … Informas. (2013). Monitoring the price and affordability of foods and diets globally. Obesity Reviews, 14, 82– 95. 
https://doi.org/10.1111/obr.12078

Loevinsohn, M., & Gillespie, S. (2003). HIV/AIDS, food security and rural livelihoods: Understanding and responding (FCND 
Discussion Paper No. 157). International Food Policy Research Institute. https://ageco nsear ch.umn.edu/recor 
d/16390/

Min, S., Zhang, X., & Li, G. (2020). A snapshot of food supply chain in Wuhan under the COVID- 19 pandemic. China 
Agricultural Economic Review, 12(4), 689– 704. https://doi.org/10.1108/caer- 04- 2020- 0056

Ministry of Commerce of China. (2011). 生活必需品市场供应应急管理办法 [Contingency management of daily necessities]. 
http://www.mofcom.gov.cn/aarti cle/b/c/20111 2/20111 20788 6528.html

Ministry of Commerce of China. (2020). 商务部办公厅关于新冠肺炎疫情防控期间进一步完善九省联保联供协作机制的通知 
[Notice of improving the joint collaboration among nine provinces for ensuring supply of daily necessities during the 
epidemic]. http://www.gov.cn/zheng ce/zheng ceku/2020- 02/18/conte nt_54806 22.htm

Mishra, K., & Rampal, J. (2020). The COVID- 19 pandemic and food insecurity: A viewpoint on India. World Development, 
135, 105068. https://doi.org/10.1016/j.world dev.2020.105068

Nanjing Municipal Government. (2020). Brief about Covid- 19 epidemic in Nanjing till May 19, 2020. http://www.nanji ng.gov.
cn/zt/yqfk/index.html

Nanjing Statistics Bureau. (2019). Nanjing Statistical Yearbook- 2019. China Statistics Press. http://tjj.nanji ng.gov.cn/mater 
ial/njnj_2019/

Nanjing Municipal Government. (2018).市政府办公厅关于印发南京市2018年菜篮子工作要点的通知 [Notice of key point of 
“Vegetable basket” work in 2018]. http://www.nanji ng.gov.cn/zdgk/20181 0/t2018 1022_574116.html

Nanjing Municipal Government. (2015). 市政府办公厅关于印发2015年全市稳定价格和治乱减负目标责任分解落实意见的通

知 [Notice of stablizing price and responsibility decomposition in 2015]. http://www.nanji ng.gov.cn/zdgk/20151 2/
t2015 1230_10567 61.html

Nanjing Municipal Bureau of Commmerce. (2017). 肉类储备和蔬菜储备企业补贴 [Subsidy for meat and vegetable reserve 
enterprise]. http://swj.nanji ng.gov.cn/bsfw/swfg/20171 1/t2017 1130_446772.html

National Health Commission of China. (2020). Brief of Covid- 19 epidemic till June 1. http://www.nhc.gov.cn/xcs/yqtb/
list_gzbd.shtml

https://doi.org/10.1080/19320248.2016.1157548
https://doi.org/10.1007/s13412-015-0275-3
https://doi.org/10.2139/ssrn.3703169
https://doi.org/10.1086/605573
https://doi.org/10.1016/j.jrurstud.2019.10.042
https://doi.org/10.1111/j.1467-7717.1994.tb00295.x
https://doi.org/10.1177/156482650402500307
https://doi.org/10.1177/156482650402500307
https://doi.org/10.1016/j.chieco.2018.07.010
https://doi.org/10.2105/ajph.2019.304996
https://doi.org/10.2105/ajph.2019.304996
https://doi.org/10.1126/science.abc4765
https://doi.org/10.1017/s004727941200075x
https://doi.org/10.1007/s13753-018-0200-y
https://doi.org/10.1007/s13753-018-0200-y
https://doi.org/10.1111/obr.12078
https://ageconsearch.umn.edu/record/16390/
https://ageconsearch.umn.edu/record/16390/
https://doi.org/10.1108/caer-04-2020-0056
http://www.mofcom.gov.cn/aarticle/b/c/201112/20111207886528.html
http://www.gov.cn/zhengce/zhengceku/2020-02/18/content_5480622.htm
https://doi.org/10.1016/j.worlddev.2020.105068
http://www.nanjing.gov.cn/zt/yqfk/index.html
http://www.nanjing.gov.cn/zt/yqfk/index.html
http://tjj.nanjing.gov.cn/material/njnj_2019/
http://tjj.nanjing.gov.cn/material/njnj_2019/
http://www.nanjing.gov.cn/zdgk/201810/t20181022_574116.html
http://www.nanjing.gov.cn/zdgk/201512/t20151230_1056761.html
http://www.nanjing.gov.cn/zdgk/201512/t20151230_1056761.html
http://swj.nanjing.gov.cn/bsfw/swfg/201711/t20171130_446772.html
http://www.nhc.gov.cn/xcs/yqtb/list_gzbd.shtml
http://www.nhc.gov.cn/xcs/yqtb/list_gzbd.shtml


20 of 21  |    ZHONG et al.

Orozco, M. (2020, March 18). Migrants and the impact of the Covid- 19 pandemic on remittances. The Dialogue. https://www.
thedi alogue.org/wp- conte nt/uploa ds/2020/03/Migra tion- remit tance s- and- the- impac t- of- the- pande mic- 3.pdf

Pingali, P., Alinovi, L., & Sutton, J. (2005). Food security in complex emergencies: Enhancing food system resilience. 
Disasters, 29, S5– S24. https://doi.org/10.1111/j.0361- 3666.2005.00282.x

Pu, M., & Zhong, Y. (2020). Rising concerns over agricultural production as COVID- 19 spreads: Lessons from China. Global 
Food Security, 26, 100409. https://doi.org/10.1016/j.gfs.2020.100409

Reardon, T., Mishra, A., Nuthalapati, C. S., Bellemare, M. F., & Zilberman, D. (2020). Covid- 19’s disruption of India’s trans-
formed food supply chains. Economic and Political Weekly, 55(18), 18– 22. http://libra ryopac.iimk.ac.in/EPW/6_EPW_
Vol_LV_No_18.pdf#page=18

Reardon, T., & Swinnen, J. (2020). COVID- 19 and resilience innovations in food supply chains. In J. Swinnen & J. 
McDermott (Eds.), COVID- 19 and global food security (pp. 132– 136). International Food Policy Research Institute. 
https://doi.org/10.2499/p1573 8coll2.133762_30

Ruszczyk, H. A., Rahman, M. F., Bracken, L. J., & Sudha, S. (2020). Contextualizing the COVID- 19 pandemic’s impact 
on food security in two small cities in Bangladesh. Environment and Urbanization, 0956247820965156. https://doi.
org/10.1177/09562 47820 965156.

Si, Z., & Zhong, T. (2018). The state of household food security in Nanjing, China (Hungry Cities Report No. 9). Hungry Cities 
Partnership. http://hungr yciti es.net/wp- conte nt/uploa ds/2018/04/HCP9.pdf

Sirkeci, I. (2020). Editorial: Remittances during the Covid- 19 Pandemic. Remittances Review, 5(1), 1– 2. https://doi.
org/10.33182/ rr.v5i1.950

Skees, J. R. (2000). A role for capital markets in natural disasters: A piece of the food security puzzle. Food Policy, 25(3), 
365– 378. https://doi.org/10.1016/s0306 - 9192(00)00012 - 9

Smith, K., & Lawrence, G. (2018). From disaster management to adaptive governance? Governance challenges to 
achieving resilient food systems in Australia. Journal of Environmental Policy & Planning, 20(3), 387– 401. https://doi.
org/10.1080/15239 08x.2018.1432344

Darma, S., Pusriadi, T., Syaharuddin, Y., & Darma, D. C. (2020). Indonesia Government’s strategy for food security: During 
the COVID- 19 Period. International Journal of Advanced Science and Technology, 29(04), 10338– 10348. http://sersc.
org/journ als/index.php/IJAST/ artic le/view/33070

Swindale, A., & Bilinsky, P. (2006). Development of a universally applicable household food insecurity measurement tool: 
Process, current status, and outstanding issues. Journal of Nutrition, 136(5), 1449– 1452. https://doi.org/10.1093/
jn/136.5.1449S

Tendall, D. M., Joerin, J., Kopainsky, B., Edwards, P., Shreck, A., Le, Q. B., Kruetli, P., Grant, M., & Six, J. (2015). Food 
system resilience: Defining the concept. Global Food Security, 6, 17– 23. https://doi.org/10.1016/j.gfs.2015.08.001

Umar, M., Wilson, M., & Heyl, J. (2017). Food network resilience against natural disasters: A conceptual framework. Sage 
Open, 7(3), 2158244017717570. https://doi.org/10.1177/21582 44017 717570

Wang, E., An, N., Gao, Z., Kiprop, E., & Geng, X. (2020). Consumer food stockpiling behavior and willingness to pay for 
food reserves in COVID- 19. Food Security, 12(4), 739– 747. https://doi.org/10.1007/s1257 1- 020- 01092 - 1

Wang, X. (2020, February 3). No stopping service of water, power and telecommunications due to running out of credits 
during COVID- 19 epidemic period. Xinhua News. http://www.xinhu anet.com/polit ics/2020- 02/03/c_11255 27652.
htm

Wentworth, C. (2020). Unhealthy aid: Food security programming and disaster responses to Cyclone Pam in Vanuatu. 
Anthropological Forum, 30(1– 2), 73– 90. https://doi.org/10.1080/00664 677.2019.1647830

Wien, M., & Sabaté, J. (2015). Food selection criteria for disaster response planning in urban societies. Nutrition Journal, 
14, 47. https://doi.org/10.1186/s1293 7- 015- 0033- 0

Woertz, E. (2020). Wither [sic] the self- sufficiency illusion? Food security in Arab Gulf States and the impact of COVID- 19. 
Food Security, 12(4), 757– 760. https://doi.org/10.1007/s1257 1- 020- 01081 - 4

Workie, E., Mackolil, J., Nyika, J., & Ramadas, S. (2020). Deciphering the impact of COVID- 19 pandemic on food security, 
agriculture, and livelihoods: A review of the evidence from developing countries. Current Research in Environmental 
Sustainability, 2, 100014. https://doi.org/10.1016/j.crsust.2020.100014

World Food Summit. (1996, November 13– 17). Declaration on world food security. http://www.fao.org/3/w3613 e/w3613 
e00.htm

Wuhan Statistics Bureau. (2018). Wuhan statistical yearbook- 2018. China Statistics Press.
Xu, M. (2020, April 24). 武汉对感染新冠肺炎困难群众增发一个月生活补助 [Wuhan granted additional one month living al-

lowance to those vulnerable people infected by COVID- 19]. Beijing News. https://www.bjnews.com.cn/detai l/15877 
19208 15878.html

Yu, X., Liu, C., Wang, H., & Feil, J.- H. (2020). The impact of COVID- 19 on food prices in China: evidence of four major food 
products from Beijing, Shandong and Hubei Provinces. China Agricultural Economic Review, 12(3), 445– 458. https://
doi.org/10.1108/caer- 04- 2020- 0054

https://www.thedialogue.org/wp-content/uploads/2020/03/Migration-remittances-and-the-impact-of-the-pandemic-3.pdf
https://www.thedialogue.org/wp-content/uploads/2020/03/Migration-remittances-and-the-impact-of-the-pandemic-3.pdf
https://doi.org/10.1111/j.0361-3666.2005.00282.x
https://doi.org/10.1016/j.gfs.2020.100409
http://libraryopac.iimk.ac.in/EPW/6_EPW_Vol_LV_No_18.pdf#page=18
http://libraryopac.iimk.ac.in/EPW/6_EPW_Vol_LV_No_18.pdf#page=18
https://doi.org/10.2499/p15738coll2.133762_30
https://doi.org/10.1177/0956247820965156
https://doi.org/10.1177/0956247820965156
http://hungrycities.net/wp-content/uploads/2018/04/HCP9.pdf
https://doi.org/10.33182/rr.v5i1.950
https://doi.org/10.33182/rr.v5i1.950
https://doi.org/10.1016/s0306-9192(00)00012-9
https://doi.org/10.1080/1523908x.2018.1432344
https://doi.org/10.1080/1523908x.2018.1432344
http://sersc.org/journals/index.php/IJAST/article/view/33070
http://sersc.org/journals/index.php/IJAST/article/view/33070
https://doi.org/10.1093/jn/136.5.1449S
https://doi.org/10.1093/jn/136.5.1449S
https://doi.org/10.1016/j.gfs.2015.08.001
https://doi.org/10.1177/2158244017717570
https://doi.org/10.1007/s12571-020-01092-1
http://www.xinhuanet.com/politics/2020-02/03/c_1125527652.htm
http://www.xinhuanet.com/politics/2020-02/03/c_1125527652.htm
https://doi.org/10.1080/00664677.2019.1647830
https://doi.org/10.1186/s12937-015-0033-0
https://doi.org/10.1007/s12571-020-01081-4
https://doi.org/10.1016/j.crsust.2020.100014
http://www.fao.org/3/w3613e/w3613e00.htm
http://www.fao.org/3/w3613e/w3613e00.htm
https://www.bjnews.com.cn/detail/158771920815878.html
https://www.bjnews.com.cn/detail/158771920815878.html
https://doi.org/10.1108/caer-04-2020-0054
https://doi.org/10.1108/caer-04-2020-0054


    |  21 of 21ZHONG et al.

Zhang, H. (2016, December 27). 南京猪肉储备可供市民吃6天 三道防线保两节供应 [Pork reserve is enough for six- days con-
sumption in Nanjing]. Nanjing Daily. http://jiang su.sina.com.cn/news/m/2016- 12- 27/detai l- ifxyx usa55 34141.shtml

Zhong, T. Y., & Scott, S. (2020). “Informalization” of food vending in China: From a tool for food security to employment 
promotion. Journal of Agriculture Food Systems and Community Development, 9(4), 135– 137. https://doi.org/10.5304/
jafscd.2020.094.006

Zhong, T. Y., Si, Z. Z., Crush, J., Scott, S., & Huang, X. J. (2019). Achieving urban food security through a hybrid public- 
private food provisioning system: the case of Nanjing, China. Food Security, 11(5), 1071– 1086. https://doi.org/10.1007/
s1257 1- 019- 00961 - 8

Zhongshang Commercial Group. (n.d.). 中商集团旗下门店 [Stores under Zhongshang Commercial Group]. http://www.
zhong shang.com.cn/about - distr ibuti on.aspx?nid=10006

Zidouemba, P. R., Kinda, S. R., & Ouedraogo, I. M. (2020). Could Covid- 19 worsen food insecurity in Burkina Faso? The 
European Journal of Development Research, 32(5), 1379– 1401. https://doi.org/10.1057/s4128 7- 020- 00324 - 6

Zurayk, R. (2020). Pandemic and food security: A view from the Global South. Journal of Agriculture Food Systems and 
Community Development, 9(3), 17– 21. https://doi.org/10.5304/jafscd.2020.093.014

How to cite this article: Zhong, T., Crush, J., Si, Z., & Scott, S. (2022). Emergency food supplies and food 
security in Wuhan and Nanjing, China, during the COVID- 19 pandemic: Evidence from a field survey. 
Development Policy Review, 40, e12575. https://doi.org/10.1111/dpr.12575

http://jiangsu.sina.com.cn/news/m/2016-12-27/detail-ifxyxusa5534141.shtml
https://doi.org/10.5304/jafscd.2020.094.006
https://doi.org/10.5304/jafscd.2020.094.006
https://doi.org/10.1007/s12571-019-00961-8
https://doi.org/10.1007/s12571-019-00961-8
http://www.zhongshang.com.cn/about-distribution.aspx?nid=10006
http://www.zhongshang.com.cn/about-distribution.aspx?nid=10006
https://doi.org/10.1057/s41287-020-00324-6
https://doi.org/10.5304/jafscd.2020.093.014
https://doi.org/10.1111/dpr.12575

