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The COVID-19 pandemic situation has altered consumers’ behaviour in food purchasing and consumption. This
study, as a first attempt, assesses how the COVID-19 lockdown affects Chinese consumers’ purchasing and
consumption behaviour from a sustainability point of view. To reach this objective, a semi-structured ques-
tionnaire is designed, collecting data from 1006 participants. The food purchasing behaviour towards the
importance of sustainable attributes (P), sustainable and healthy diets (D), and food waste (W) as three
dependent variables are measured, and three binary logistic regressions are estimated. The results suggest that
gender and age are relevant factors affecting sustainable behaviour. Household size has a significant effect on the
healthy diet shift and food waste reduction. Risk attitude has a negative and significant impact on the sustainable
purchase decision. In addition, consumers’ food security, financial, and health risk perceptions are highly
important factors in understanding consumers’ sustainable purchasing and consumption behaviour. Consumers’
subjective and objective knowledge levels regarding COVID-19 influence consumers’ sustainability shift during
the lockdown. The findings provide some practical implications for policymakers and stakeholders to carry out
more socially acceptable policy actions that ensure consumers’ sustainable purchasing and consumption

behaviour during the COVID-19 pandemic.

1. Introduction

A novel coronavirus (SARS-CoV-2) caused a newly emerged respi-
ratory disease named by the World Health Organization as COVID-19
(COronaVIrus Disease 2019), which was first reported in Hubei Prov-
ince, China in December 2019 and then spread across China and
worldwide (Velavan & Meyer, 2020). Many countries began to conduct
restrictions starting by washing hands with alcohol-based hand sani-
tisers, wearing face masks, decreasing social activities and ending with a
complete lockdown. As a result, citizens were asked to stay home, and
mobility was only justified for essential journeys, such as going to
medical centres, buying food (e.g., going to grocery stores) or going to
essential work, which affected their food buying and consumption
behaviour (Ruiz-Roso et al., 2020).

The pandemic situation altered consumers’ dietary habits, and the
uncontrollable stress caused by the pandemic played an important role
in affecting consumers’ eating patterns (Yau & Potenza, 2013). For

example, stress made people towards overeating, especially “comfort
food” high in sugar, defined as “food craving” (Rodriguez-Martin &
Meule, 2015) due to their effect in reducing stress (Ma et al., 2017).
However, many consumers switched to a healthier and balanced diet
during the COVID-19 lockdown in order to maintain a correct nutrition
status and reduce health risks (Di Renzo et al., 2020; Sidor & Rzymski,
2020). For instance, in Spain, consumers tended to have healthier di-
etary habits during the COVID-19 pandemic (Rodriguez-Pérez et al.,
2020). Also, some Chinese adults shifted to a healthier diet by increasing
their consumption of vegetables and fruit than the situation before the
restrictions (Wang, Lei, et al., 2020). This dietary change is also related
to the time available for preparing meals. The COVID-19 situation brings
individuals to spend more time cooking and trying new recipes (Sidor &
Rzymski, 2020). However, although many restaurants were closed
during the lockdown, restaurant-to-consumer delivery was still optional
for consumers, and the order could be made directly through the res-
taurant’s online platform (e.g., KFC, McDonald’s, and Pizza Hut) or via a
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third-party platform (e.g., Eleme platform in China) (Li et al., 2020).
Previous studies have shown that food and dietary choices can affect the
environment in different ways, such as climate change (GHGE green-
house gas emissions), land, water and energy use, and biodiversity
(Macdiarmid, 2013). Meat and dairy products contributed the most to
these emissions (Garnett, 2008), while fruit and vegetables contributed
less (low environmental impact). The 2010 Food and Agriculture Or-
ganization (FAO) defined sustainable diets as those diets with low
environmental impacts which contribute to food and nutrition security
and healthy life for present and future generations (Food and Agricul-
ture Organization of the United Nations, 2010). According to their
recommendation, a more sustainable diet included consumption of fresh
ingredients, more seasonal foods, especially fresh fruit and vegetables,
and less red and processed meat and salt. The study of Duchin (2005)
showed that a healthy diet is rich in fresh fruit and vegetables, low in
meat, and low in added sugar, salty snacks and saturated fatty acids.
Thus, an increase in a healthier diet was regarded as more sustainable
consumption in this research.

In fact, there have been many studies showing a trend for consumers’
purchasing behaviour towards more sustainable attributes of food
before the COVID-19 pandemic. These include consumers seeking more
local, animal welfare, fair-trade, organic, seasonal, and carbon footprint
food products (Codron et al., 2006). There is no doubt that the crisis
caused by the COVID-19 pandemic has changed consumers’ behaviour
to buy even more of these food products with sustainable attributes.
Previous research conducted in Catalonia (Spain) indicated that con-
sumers’ preferences for the local food products were enhanced during
the economic crisis from 2008 (Escobar et al., 2018). Therefore,
exploring the rationale for consumers’ purchasing behaviour towards
food products with sustainable attributes during the COVID-19 lock-
down will allow policymakers and multi-agents stakeholders to carry
out and design more socially acceptable policy actions that ensure the
production and retail of food with sustainable attributes during the
COVID-19 pandemic.

Consumers’ food behaviour consists of the food product journeys:
planning, purchasing, storage, preparation, and consumption of food,
and food waste is an outcome of the way households deal with these
different stages (Kim et al., 2019). At the buying stage, consumers often
rely on food shopping routines and admit to regularly buying more food
than needed (Evans, 2011) or buying food products they never use or
seldom use, thus increasing the likelihood of food being spoiled and
discarded as waste. In fact, one-third of the food produced globally for
human consumption is lost or wasted (Food and Agriculture Organiza-
tion of the United Nations, 2011). Food waste has negative environ-
mental, economic, and social consequences for the sustainability of the
food sector (Aschemann-Witzel et al., 2015; Garnett, 2011). More food
that is wasted is a measure of less sustainability. The COVID-19 lock-
down measures forced consumers to stay at home, resulting in a higher
possibility of panic buying at grocery stores, which may cause food
waste (Pappalardo et al., 2020). In addition, food waste increased due to
the broken supply chains (e.g., absence of labour and food items getting
stuck on the road due to restrictions on vehicle movements), which
caused millions of products to rot in the fields (Sharma et al., 2020).

One of the major goals of the European societies is their quest for
sustainable development (Abeliotis et al., 2010), and proper food pro-
duction and consumption is a major component of overall achievable
sustainability (Annunziata & Scarpato, 2014). A growing number of
consumers are beginning to realize the importance to have more sus-
tainable consumption as it can be an effective way to solve sustainability
problems (Annunziata & Scarpato, 2014; de Bakker & Dagevos, 2012).
In the last decades, many researchers have studied consumers’ sustain-
able consumption (de Bakker & Dagevos, 2012; Gallenti et al., 2016;
Lorek & Spangenberg, 2014). Because there are fewer studies on con-
sumer sustainable consumption in Asian (emerging economy) countries
compared with those in European (developed economy) markets, it
seems appropriate to understand consumers’ sustainable behaviour in
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China in general, and specifically to analyze how the COVID-19 lock-
down has affected such behaviour. We believe that the following
research is the first study to explore such an impact. In order to examine
Chinese consumers’ consumption and purchasing behaviour from a
sustainability point of view, several specific objectives were proposed as
follows: a) changes in buying food products with sustainable attributes
as a sustainable purchasing behaviour; b) the effect of the lockdown on
the sustainability of behavioural decisions using changes in consumers’
diets (whether they adopted a healthier food choice or not) as a sus-
tainable consumption shift; and c¢) how food waste behaviour changed
during the COVID-19 lockdown.

2. Material and methods
2.1. Data collection

Data were collected from 1006 consumers in China using a semi-
structured questionnaire in an online environment (Wenjuanxing plat-
form, similar to Qualtrics) in June 2020, two months after the lifting of
the Wuhan lockdown (April 8, 2020), when the sanitary situation was
gradually returning to be normal. The starting point of our sampling
procedure was using a non-probabilistic sampling method (Quota sam-
pling) where we divided the sample size into mutually exclusive sub-
groups based on known quotas of gender, and a selection criterion to be
eligible was selected. Thus, data were collected by promoting the link to
the questionnaire in several electronic media following the snowballing
procedure by sending it to students’ contacts (e.g., family and relatives),
consumer associations or organizations, local municipality contact and
public institutions (e.g., consumers/citizens issue office), and personal
and institutional social network (WeChat, similar to WhatsApp and
Facebook; Weibo, similar to Twitter; and other Chinese social networks)
and asked them to share with their contacts (e.g., family and relatives).
Snowball sampling could reduce costs and time, achieve higher response
rates, and expand samples with different professions, places, genders,
and ages (Baltar & Brunet, 2012; Benfield & Szlemko, 2006). Only
consumers who were totally or in part responsible for food purchasing
were included in the study. Respondents who volunteered to participate
in the survey and received an explanation of the objectives of the study
were told that the information received would be exclusively used for
research and that their confidentiality would be honoured. At the same
time, we offered incentives (5 RMB) to the participants through the
Wenjuanxing platform to boost completion rates. That is, when they
complete the questionnaire (finish answering the last question of the
questionnaire), they will see and get incentives to thank them for
participating in the survey. The questionnaire was approved by the
Ethics Committee of the Centre for Agro-food Economy and Develop-
ment and was conducted according to the ethical principles in social
science studies.

2.2. Measuring sustainability of consumers’ purchasing and consumption
behaviour

In order to measure how the COVID-19 lockdown influences con-
sumers’ purchasing and consumption behaviour from a sustainability
point of view in China, three dependent variables were defined, con-
sisting of identifying sustainable purchasing behaviour (P) (purchasing
food products with sustainable attributes), sustainable and healthy diets
adoption (D), and food waste behaviour change (W).

Consumers’ change in purchasing behaviour (P) towards sustainable
attributes was identified, based on the following food selections: local,
animal welfare, fair-trade, and organic food. Changes were measured to
determine whether consumers’ purchasing behaviour during the
COVID-19 lockdown became more or less sustainable. Respondents were
asked about the change in sustainable attributes of food purchasing
behaviour (P) scoring from “-3” (decreased a lot) to “+3” (increased a
lot) (How has the importance of the following attributes changed for you
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during COVID-19? - Local; animal welfare; fair-trade; organic). Regarding
sustainable consumption, it was measured using a proxy variable rep-
resenting changes in a healthy diet adoption (D). An increase in a
healthier diet was considered a tendency to more sustainable con-
sumption. As previously noted, according to the FAO and previous study
(Duchin, 2005), a more sustainable diet may include consumption of
fresh ingredients, more fruit and vegetables items, and less salt. Thus,
changes in the consumption of these food items were considered as a
proxy for a sustainable and healthy diet in this research. A synthetic
index was created reflecting the increase in the consumption of healthy
food products. Individual scores from “-3” (decreased a lot) to “+3”
(increased a lot) of healthy food items (fruits, vegetables, fresh food, less
processed food, low in calories, low in fats, low in sugar, low in salt, high
in fibre, and high in calcium) were summed up. Furthermore, individual
scores of unhealthy food items (sweets, chocolate, candies, and snacks)
were also summed up after reversing the scale. Finally, the food waste
(W) variable was measured by asking respondents about the change in
food waste at home scoring from “-3” (decreased a lot) to “+3~
(increased a lot) (How has COVID-19 impacted the amount of food waste in
your home?). In the case of the mentioned changes to be investigated (P,
D, and W), the binary logistic model was used to analyze the behav-
ioural changes before and during the lockdown. The first one comprised
respondent who stated that the lockdown caused an increasing change
in behaviour analyzed (Y = 1) compared to those they didn’t (Y = 0).

Previous research demonstrated that risk attitude and risk perception
could affect consumers’ purchasing and consumption behaviour (Zhu &
Deng, 2020). The preponderance of the literature concludes that con-
sumers’ knowledge influences their food purchasing behaviour. For
example, some studies show that knowledge plays an important role in
the purchase of organic products (Hill & Lynchehaun, 2002; Wang et al.,
2019). In addition, health concerns and food security concerns influence
consumers’ attitude and ultimately influence purchasing behaviour to-
wards organic food (Basha et al., 2015). Consumers’ buying and con-
sumption intentions and behaviour may change due to their experiences
during the COVID-19 lockdown. Therefore, the independent variables
were those noted as potentially relevant factors and were presented as
follows:

(1) Socio-demographic variables presented in Table 1;

(2) Multiple Price List (MPL) stated risk attitude;

(3) Risk perception (including health, financial, and food security
risks);

(4) Consumers’ health concerns level about COVID-19;

(5) Experience (food shortages, food price increases, and neither);

(6) Subjective knowledge level regarding COVID-19;

(7) Objective knowledge level regarding COVID-19.

Fig. 1 summarizes the different determinant factors finally included
in this study to understand consumers’ shift in the sustainability
behaviour of food consumption and purchasing in China.

2.2.1. Multiple Price List stated risk attitude: the lotteries approach

Risk perception and risk attitude can exert an influence on behav-
ioural intention (Zhu & Deng, 2020). In this context, the consumers’
stated risk attitude is measured by adopting a multiple price list (MPL),
known as “Lotteries”, introduced by Holt and Laury (H&L) (Drichoutis &
Lusk, 2016). All definitions of “risk” included two characteristics. One
was related to uncertainty, and the other one was its consequences. The
simplest definition of risk was “uncertainty that matters”, since uncer-
tainty without consequence poses no risk (Hillson & Murray-Webster,
2006). “Risk attitude” was defined as “consumers’ consistent choice
tendency to face different risk levels” or “consumers’ willingness to
accept risks” (Schroeder et al., 2007). Different risk attitude elicitation
techniques were employed in previous research (Pennings & Garcia,
2001; Smidts, 1997), and the MPL was very popular in some experi-
mental studies in psychology and economics (Harrison et al., 2007). The
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Table 1
Socio-demographic variables in the research.

Socio-demographic variables Numbers (%)

Gender Male 507 (50.4)
Female 499 (49.6)
Age 18-39 years 631 (62.7)
40-59 years 367 (36.5)
More than 60 8(0.8)
years
Average age 36.5
(years)
Monthly household income (before the <5,000 RMB 149 (14.8)
lockdown) 5,001-15,000 371 (36.9)
RMB
>15,001 RMB 279 (27.7)
Missing 207
(20.6)
Monthly household income (during the <5,000 RMB 286 (28.4)
lockdown) 5,001-15,000 335 (33.3)
RMB
>15,001 RMB 176 (17.5)
Missing 209
(20.8)
Stated health status Unhealthy 272 (27.0)
Healthy 734 (73.0)
Household size 1 person 22 (2.2)
2 persons 67 (6.7)
3 persons 241 (24.0)
4 persons 326 (32.4)
5 persons 186 (18.5)
6 persons or more 164 (16.3)
Sample size 1006

Note: 1 RMB = 0.13 euro = 0.14 US dollar (at the time of writing this paper).

‘ risk attitude
>
Factors affecting
consumers sustainable
purchasing and
consumption behaviour
risk perception

Fig. 1. Factors affecting consumers’ sustainable behaviour.

MPL is a relatively simple procedure for eliciting values from a subject
(Anderson et al., 2007), and it is based on the economic theory of the
expected utility (Orduno et al., 2019). Tversky (1995) indicates that one
of the fundamental assumptions of the economic analysis of risk that is
built into portfolio theory is the assumption of risk aversion. Analysts
assume that, holding expected value constant, people would rather have
a certain return than an uncertain return, and people need to be
compensated for bearing risk and people exhibit inconsistent attitudes
towards risk. Moreover, risk aversion is not always valid, especially in
the domain of losses, where risk-loving is frequently observed.

The point at which an individual switches from choosing one
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outcome over the other is often used as a measure of risk aversion
(Drichoutis & Lusk, 2016). In the Lottery Game of this research, question
1: Option A is that individuals can be sure to get 200 RMB, while option
B is flipping a coin. If the coin comes out HEADS, they will get 200 RMB,
but if TAILS comes out, they will get nothing. Question 2: Option A is
that individuals can be sure to get 190 RMB, while option B is flipping a
coin. If the coin comes out HEADS, they will get 200 RMB, but if TAILS
comes out, they will get nothing. By that analogy, 20 questions (until
option A is 10 RMB, option B remains unchanged) are asked to measure
consumers’ risk attitudes. This part of the questionnaire about risk at-
titudes will be over when respondents choose option B at any time. In
the 20 questions, the payoff associated with option A declines system-
atically, while the payoff for option B remains unchanged (Brick et al.,
2012).

Table 2 displayed the payoff matrix from the risk attitude experiment
in this research. Previous literature indicated that participants who were
risk-loving would choose option B in the first lottery task, while risk-
averse participants would choose option A in the second last row. A
risk-neutral subject should switch from choosing A to B when the ex-
pected values (EV) of each are approximately the same, so a risk-neutral
subject would choose A for the first four rows and B thereafter (Andersen
et al., 2006; Brick et al., 2012; Harrison et al., 2005). In this research, a
risk-loving person would choose option B in the first task, and a
risk-neutral participant would choose option B from A in the eleventh
task, meaning that a risk-neutral person would choose A ten times before
switching to B. Risk-averse subjects would choose option A in the
twentieth task. The number of “safe choices” (choosing option A) or the
switching point from choosing A to B is often used to describe risk
attitude (Lusk & Coble, 2005). According to expected utility theory,
people should choose A from task 1 to 10 and choose B from task 11 to
20. The safe choices number of risk-loving people should be below or
equal to 9, and the safe choices number of risk-neutral ones should be
equal to 10. The safe choices number of risk-averse people should be
more than or equal to 11. This research used this method to analyze the
risk attitude variable.

2.2.2. Risk perception

Risk perception refers to people’s judgments and evaluations of
hazards they (or environments) are or might be exposed to. Such per-
ceptions steer decisions about the acceptability of risks and have a
crucial impact on behaviour before, during, and after a disaster

Table 2
Payoff matrix from the risk attitude lottery experiment.
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(Rohrmann, 2008). As a consequence, three types of perceived risks,
including health risk, financial risk, and food security risk, are measured
in this research. Participants’ health risk perception is elicited using a
10-point Likert scale ranging from 1 (not serious at all) to 10 (very
serious) (In case you contract COVID-19 in the next six months, how serious
do you think your health condition will be?) and a 5-point Likert scale that
ranges from 1 (very unlikely) to 5 (very likely) (How likely do you think it
is that you will develop or contract COVID-19 in the next six months?).
Respondents are asked to indicate the feelings about their current
financial situation, including uncertainty, at risk, threatened, worried
about it, and think about it, to measure their financial risk perception via
a 5-point Likert scale ranging from 1 (not at all) to 5 (a great deal) (Please
indicate how you feel about your current financial situation?). A higher
point indicates a higher financial risk perception. In addition, con-
sumers’ perceived food security risk is elicited using a 7-point Likert
scale ranging from 1 (very unlikely) to 7 (very likely), and the questions
are the possibility of perceived food shortages and food price increases
in the next six months (Do you think the following scenarios are likely or
unlikely in the next six months? -Food shortages; Food price increases).

2.2.3. Subjective and objective knowledge level regarding COVID-19
Knowledge is divided into what individuals perceive they know
(subjective knowledge) and what they actually know (objective
knowledge) (Brucks, 1985). Peschel et al. (2016) demonstrated irre-
spective of product or country under investigation, consumers who have
higher subjective and objective knowledge levels tend to have a more
environmentally sustainable food choice. Taufique et al. (2017) found
that environmental and eco-label knowledge is positively associated
with attitudes towards the environment and affects their
pro-environmental consumer behaviour. As a result, consumers’ sub-
jective and objective knowledge levels are measured to test their influ-
ence on consumers’ purchasing and consumption behaviour in this
research. Specifically, respondents are asked to respond to their
perceived subjective knowledge level via a 7-point Likert scale ranging
from 1 (not knowledgeable at all) to 7 (very knowledgeable), and its
result is presented in percentage terms ranging from O (not knowl-
edgeable at all) to 100 (very knowledgeable) (Please indicate how
knowledgeable you feel with regard to COVID-19). Respondents’ objective
knowledge is measured by asking them to judge whether the symptoms
of COVID-19 are right or false by including several existing symptoms
and non-existent symptoms (True or False? These are common symptoms of

Task No. Option A Option B Expected values and difference

P(¥) P (200 %) P(0¥) EVA (¥) EVE (¥) Difference (¥)
1 1 (200¥) 0.5 (200 ¥) 0.5(0¥) 200 100 100
2 1(190¥%) 0.5 (200 ¥) 0.5(0¥) 190 100 90
3 1(180¥%) 0.5 (200 ¥) 0.5(0¥) 180 100 80
4 1(170¥%) 0.5 (200 ¥) 0.5(0¥) 170 100 70
5 1 (160¥) 0.5 (200 ¥) 0.5(0¥) 160 100 60
6 1 (150¥) 0.5 (200 ¥) 0.5(0¥) 150 100 50
7 1(140¥%) 0.5 (200 ¥) 0.5(0¥) 140 100 40
8 1(130¥) 0.5 (200 ¥) 0.5(0¥) 130 100 30
9 1(120¥%) 0.5 (200 ¥) 0.5(0¥) 120 100 20
10 1(110¥%) 0.5 (200 ¥) 0.5(0¥) 110 100 10
11 1 (100¥) 0.5 (200 ¥) 0.5(0¥) 100 100 0
12 1(90¥) 0.5 (200 ¥) 0.5(0¥) 90 100 -10
13 1(80¥%) 0.5 (200 ¥) 0.5(0¥) 80 100 -20
14 1(70¥%) 0.5 (200 ¥) 0.5(0¥) 70 100 -30
15 1 (60¥) 0.5 (200 ¥) 0.5(0¥) 60 100 —40
16 1 (50¥%) 0.5 (200 ¥) 0.5(0¥) 50 100 -50
17 1(40¥) 0.5 (200 ¥) 0.5(0¥) 40 100 -60
18 1(30¥) 0.5 (200 ¥) 0.5(0¥) 30 100 -70
19 1(20¥%) 0.5 (200 ¥) 0.5(0¥) 20 100 —-80
20 1(10¥) 0.5 (200 ¥) 0.5(0¥) 10 100 -90

Note: The last three columns in this table, which showed the expected values (EV) of the lotteries and their difference, were not shown to the

participants.
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COVID-19). Objective knowledge is expressed as the percentage of cor-
rect answers to questions of knowledge on seventeen statements. In
addition, respondents’ discrepancy intensity between subjective and
objective knowledge is also explored in this research. Knowledge
discrepancy has two aspects: subjective knowledge level is higher than
objective knowledge (overestimation), or subjective knowledge level is
lower than objective knowledge (underestimation) (Khan et al., 2017).

2.2.4. Health concerns about COVID-19 and experience during the COVID-
19 outbreak

The COVID-19 pandemic is a challenge for global food supply chains.
It may result in food shortages and food price increases in developing
countries (Reardon et al., 2020). Consumers’ behaviour is sometimes
designed to mitigate against the risk of not being able to purchase food,
or indeed other items, at a later date for those who have experienced
food shortages or food price increases during the COVID-19 outbreak
(Power et al., 2020). Therefore, experience as an explanatory variable is
elicited in this research (Did you experience the following scenarios? - You
faced food shortages in your area during the COVID-19 outbreak; You
experienced an increase in food prices; You experienced neither). During the
COVID-19 pandemic, there are concerns about food security and health
(Pu & Zhong, 2020), and they may influence consumers’ food pur-
chasing and consumption behaviour. As a consequence, respondents’
level of health concerns about COVID-19 is also measured using a
7-point Likert scale ranging from 1 (not concerned at all) to 7 (extremely
concerned) (Please indicate your level of health concern about COVID-19).

2.3. Empirical application

Methodologically, this analysis is based on a binary logistic regres-
sion model using the IBM SPSS v.24 software. This model is often used
when the dependent variable is a dichotomous variable to check out the
factors that influence the odds ratio of the dependent variable (Serra-
no-Cruz et al., 2018). The logit model has the formula (Osborne & King,
2011):

Logit (P) = Log [P/ (1 — Pp] (€8]

Where P; is the probability of the event occurring (the probability of
increasing food purchase and consumption in this research). 1 — P; refers
to the probability that respondents do not increase their food purchase
and consumption. The odds ratio (OR) is the ratio of both previous
probabilities. In this research, the logistic model of the relationship
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between the variable of food increasing or not and its explanatory var-
iables is specified as follows:

In [P;/ (1 = P)] = Bo +B1X1i + PaXoi + ... +P14X14i 2

Where the subscript i denotes the i-th observation in the sample. P is the
probability of the outcome. Xj, X, X3, ..., X14 are independent variables.
Bo is the intercept term, and By, P2, Ps3, ..., P14 are the coefficients asso-
ciated with each independent variable. The coefficients do not directly
indicate the effect of changes in the corresponding explanatory variables
on the probability (P) of the outcome occurring. Rather, the coefficients
reflect the effect of individual explanatory variables on the OR of the
dependent variable (Zakari et al., 2014). Thus, the model can be written
in terms of OR as follows:

P; /(1-Py) = exp (Bo +P1X1i + PaXoi + ... +P14X14i) 3

3. Results and discussion
3.1. Characteristics of the study participants

A total of 1006 adults completed the questionnaire. As shown earlier,
Table 1 displayed the characteristics of the respondents. Table 3 also
presented some characteristics of the sample. The majority of the re-
spondents were male (50.4%), 18-39 years old (62.7%), healthy
(73.0%), with an average monthly household income of 5,001-15,000
RMB (36.9% and 33.3%), risk-averse (57.1%), with 4 persons in a
household (32.4%), and who experienced an increase in food prices
(51.3%). According to the gender distribution, the sample reflected the
population of China.

3.2. Factors affecting the sustainability of consumers’ purchasing and
consumption behaviour

Table 3 and Fig. 2 presented the results of the factors affecting the
sustainability of consumers’ behaviour. The results demonstrate a high
level of subjective and objective knowledge in China, with the values
being above average (71.97% > 50.00% and 55.78% > 50.00%). In
addition, the discrepancy intensity between knowledge is 16.19%,
indicating that consumers believed that they know more than they really
know (overestimation). This may be related to the first outbreak of the
COVID-19 in Wuhan, China, and China has released sufficient

Table 3
Results of the factors affecting the sustainability of consumers’ behaviour.
Variables Percentage Scale
Knowledge regarding COVID-19
Subjective knowledge level 71.97% 0-100%
Objective knowledge level 55.78% 0-100%
Discrepancy intensity between knowledge 16.19%
Experience

Food shortages 8.40%

Food price increases 51.30%

Experienced neither 40.30%

Risk attitude

Risk-loving 32.90%

Risk-neutral 10.00%

Risk-averse 57.10%

Mean (SD)
Concerns about COVID-19 5.56 (1.42) 7-point Likert scale
Health risk perception
The severity of health condition will be if contract COVID-19 in the next 6 months 6.19 (2.66) 10-point Likert scale
The probability of contracting COVID-19 1.99 (0.92) 5-point Likert scale
Food security risk perception

The probability of facing food shortages in the next 6 months 3.06 (1.62) 7-point Likert scale
The probability of facing food price increases 3.78 (1.75) 7-point Likert scale
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Fig. 2. Factors affecting the sustainability of consumers’ behaviour.

information about COVID-19 to the society, increasing individuals’
confidence that led them to believe that they know more than they really
know. This is supported by Pejman et al. (2019), who proved that when
respondents receive sufficient information, their perceived knowledge
will increase.

As shown in Fig. 2, respondents’ concern level about COVID-19 is
above average (5.56 > 3.5 points on a 7-point scale). With regard to the
severity of the perceived health risk, it shows that the severity is above
average (6.19 > 5 points on a 10-point scale). As for the probability of
contracting COVID-19 in the next 6 months, the result indicates that
Chinese consumers perceive a low likelihood (1.99 < 2.5 points on a 5-
point Likert scale). This is because the Chinese are very confident in the
measures adopted by the Chinese government and perceive a very low
likelihood of contracting COVID-19, a very high likelihood of survival,
and a high level of satisfaction with health information (Wang, Pan,
et al., 2020). The value of the probability of facing food shortages in the
next 6 months is below average (3.06 < 3.5 points on a 7-point scale),
while the value of the probability of facing a price increase is above
average (3.78 > 3.5 points on a 7-point scale). These are in line with the
results of experience in this research that 51.30% of respondents expe-
rienced a price increase, while only 8.40% of them experienced food
shortages, and thus they perceived a higher risk of a price increase.

3.3. Results of consumers’ sustainable purchasing and consumption
behaviour

3.3.1. Changes in purchasing food products with sustainable attributes
during the COVID-19 lockdown

The results were presented as the coefficient (B), significance (Sig.),
and Exp (B). Table 4 (model 1) listed the results of purchasing behaviour
towards food with sustainable attributes. The fit was acceptable as
indicated by Hosmer-Lemeshow’s goodness of fit measures and the
percentage of correct classification. The result implies that, during the
lockdown, females were 1.517 times more likely to increase the pur-
chase of food with sustainable attributes than males when compared to
the situation before the lockdown. It is consistent with the previous
research which indicated that females are more proactive in the pur-
chase and consumption of organic food than males due to their lifestyle
(Olivas & Bernabéu, 2012; Urena et al., 2008). It also demonstrates that
respondents aged 40-59 years were more likely to purchase more food
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Table 4
Logit model of purchasing food with sustainable attributes (P) (model 1).
Variables B Sig. Exp (B)
Gender
Female 0.417 0.035 1.517
Age
40-59 years old 0.520 0.011 1.682
Risk attitude
Risk-neutral —0.843 0.020 0.430
Risk-averse —0.404 0.056 0.667
Financial risk perception
Think moderately about the current finance —1.453 0.054 0.234
Food security risk perception
Neutral likely to face food shortages 0.707 0.097 2.028
A lot likely to face food shortages 1.009 0.093 2.743
Percentage of correct classification 68.8%
Hosmer-Lemeshow’s goodness of fit 0.367

with sustainable attributes than those aged 18-39 years. It is in line with
a study which showed that Chinese consumers aged more than 36 were
more likely to buy certified organic food (McCarthy et al., 2014).

In addition, risk-neutral and risk-averse people were less likely to
increase their purchase of food with sustainable attributes during the
lockdown. One possible reason is that the purchase of food with sus-
tainable attributes (e.g., organic food) is considered a risky choice, as
consumers lack information and some are unfamiliar compared to
conventional ones, such that they prefer the certainty of conventional
products to the uncertainty of sustainable ones (Anderson et al., 2006;
Smith & Paladino, 2010). Therefore, information campaigns in China
could play an important role in promoting consumers’ current sustain-
able attributes information level, where the domestic market for food
products with sustainable attributes is still at an early stage (von
Meyer-Hofer et al., 2015). The result also demonstrates that respondents
who perceived a higher financial risk (got a higher point on a 5-point
Likert scale for the financial risk variable) were less likely to purchase
more food products with sustainable attributes. Not surprisingly, food
products with sustainable attributes were more expensive than con-
ventional food (Bhaskaran et al., 2006), so consumers purchased less of
these food products when they perceived a higher financial risk, and
they would be more cautious about spending money during the
COVID-19 lockdown. In addition, individuals who perceived a higher
food security risk were more likely to purchase more food products with
sustainable attributes.

Table 5
Logit model of sustainable and healthy diets (D) (model 2).
Variables B Sig. Exp (B)
Gender
Female 0.481 0.010 1.617
Stated health status
Healthy —0.566  0.011 0.568
Household size
Households with 4 members 1.358 0.061 3.887
Health risk perception
Very likely to contract COVID-19 in the next six 0.370 0.093 1.447
months
Food security risk perception
A little likely to face food shortages 0.939 0.043 2.557
Neutral likely to face food price increases 0.715 0.081 2.044
Financial risk perception
Feel uncertain slightly about the current finance 0.615 0.077 1.851
Feel uncertain moderately about the current finance 0.628 0.071 1.873
Think considerably about the current finance 1.034 0.089 2.812
Knowledge regarding COVID-19
Subjective knowledge level 2.061 0.001 7.853
Objective knowledge level 0.979 0.013 2.663
Percentage of correct classification 72.4%
Hosmer-Lemeshow’s goodness of fit 0.407
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3.3.2. Changes in the sustainable and healthy diets during the COVID-19
lockdown

In Table 5 (model 2), the model had a percentage of correct pre-
dictions of 72.4%, and the Hosmer-Lemeshow’s goodness of fit was
equal to 0.407. The null hypothesis was accepted, indicating that there
were no differences between observed and model-predicted values
(Maharjan & Joshi, 2011). Both tests pointed out that the model fitted
well. The result reveals that females were 1.617 times more likely to
increase sustainable and healthy diets than males when compared to the
situation before the lockdown. This may be related to women’s attention
to their weight that females seem to be more influenced by the current
ideal of slimness, and thus they always attempt to reduce weight more
often than males (Kiefer et al., 2000). Consequently, females tend to
have a healthier diet than males. It also indicates that consumers who
stated that they are in healthy conditions were less likely to increase
sustainable and healthy diets than those who stated that they are un-
healthy during the lockdown. The severe COVID-19 threatened con-
sumers’ health ranges from asymptomatic infection to life-threatening
and fatal disease (Del Rio et al., 2020), especially for unhealthy people.
As a result, unhealthy consumers were more likely to have a healthier
diet to boost their immune system and reduce the health risk. The result
also implies that households with 4 members were 3.887 times more
likely to increase sustainable and healthy diets than those living alone
during the lockdown. Individuals living in larger households exhibited a
higher possibility of adopting a healthier and more sustainable diet,
especially those living with children and elderly people, and they had an
increased likelihood of contracting COVID-19 (He et al., 2020).

In addition, people who perceived a higher health risk were more
likely to have a more sustainable and healthy diet than those with the
lowest health risk in order to boost immunity and reduce their health
risk. Regarding food security risk perception, the estimates indicate that
individuals who perceived a higher food security risk were more likely
to increase the consumption of a sustainable and healthy diet than those
who perceived a lower one. The reason may be that fruit and vegetables
(healthy and sustainable food items) are much cheaper than meat and
dairy products in China (Yu & Abler, 2009). Therefore, people who
perceived a higher food security risk (perceived a higher likelihood of
food price increases or food shortages in the next six months) may tend
to spend less money on food (mainly buy fruit and vegetables) during the
lockdown to prevent food price increases in the next six months and thus

Table 6
Logit model of total food waste (W) (model 3).

Variables B Sig. Exp (B)

Stated health status
Healthy
Household size
Households with 2 members
Households with 3 members
Households with 4 members
Health risk perception

-0.411  0.041 0.663

-1.731  0.023 0.177
-1.324  0.058 0.266
—1.364  0.048 0.256

Neutral likely to contract COVID-19 in the next 6 0.538 0.059 1.713
months
A lot likely to contract COVID-19 in the next 6 0.732 0.079 2.079
months
Food security risk perception
A lot unlikely to face food shortages 0.719 0.047 2.053
Neutral likely to face food shortages 0.657 0.090 1.929

Financial risk perception
Feel uncertain considerably about the current
finance
Concerns about COVID-19
A little concerned
Extremally concerned
Knowledge regarding COVID-19

-0.679  0.095 0.507

—-2.429  0.039 0.088
-2.017  0.070 0.133

Subjective knowledge level 1.540 0.008 4.667
Percentage of correct classification 71.6%
Hosmer-Lemeshow’s goodness of fit 0.058
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meet the needs of food spending in the future. Hence, they were more
likely to adopt a healthier and sustainable diet. As for financial risk
perception, consumers who perceived a higher financial risk (got a
higher point on a 5-point Likert scale for the financial risk variable) were
more likely to increase the consumption of healthy food than people
who perceived a lower financial risk. Similarly, fruit and vegetables
have a lower price than meat, resulting in an increase in consumption of
fruit and vegetables and a decrease in consumption of red and processed
meat, exhibiting an increase in a healthier diet, for those who perceived
a higher financial risk. The result also reveals that consumers with
higher levels of objective knowledge and subjective knowledge were
more likely to increase the consumption of a healthy diet than those with
lower levels of objective knowledge and subjective knowledge. It was
expected that the more knowledge consumers had, the more severity
about COVID-19 they perceive, such that they tend to increase the
consumption of a healthy diet to reduce the risk of contracting
COVID-19.

3.3.3. Changes in the total food waste during the COVID-19 lockdown

Table 6 (model 3) presented the results of total food waste. The
percentage of correct classification was 71.6%, and the value of Hosmer-
Lemeshow’s goodness of fit was 0.058. It guided us to accept the null
hypothesis, which meant that there was no difference between observed
and model-predicted values. The result shows that consumers who
stated that they are in healthy conditions were less likely to increase
food waste than those who stated that they are unhealthy during the
COVID-19 lockdown, which could be explained by the fact that un-
healthy people may tend to over-shop to reduce the risk of contracting
COVID-19, resulting in more food that spoils and is discarded as waste.
The result demonstrates that households with 2, 3, and 4 members were
less likely to increase food waste than those with one member, which is
in accordance with the research of Fonseca (2013) conducted in
Portugal showing that single consumers wasted more food. It also in-
dicates that respondents who perceived a higher health risk and food
security risk were more likely to increase food waste. Similarly, it seems
that these individuals tended to purchase and stockpile more food dur-
ing the lockdown, on the one hand, to prevent food shortages or rising
food prices (food insecurity) in the future, making them unable to buy or
afford the food they need. On the other hand, they could minimize trips
to the grocery store to reduce the risk of contracting COVID-19 (health
risk). However, stockpiling more food could lead to a lot of food that
spoils and is discarded as waste. The findings also suggest that people
with a higher financial risk perception were less likely to increase food
waste. This ties in with Graham-Rowe et al. (2014) finding that many
household food purchasers avoid wasting food for financial reasons
because they think throwing away food is a waste of money.

Additionally, individuals who were more concerned about COVID-19
were less likely to increase their total food waste. In addition, people
who think they know more about COVID-19 (with a higher level of
subjective knowledge) were more likely to increase food waste. One
possible reason is that the more consumers think they know about the
virus, the more aware they are of the severity of the COVID-19, so they
will reduce the health risk by buying more food, which probably leads to
more food that spoils and is discarded as waste.

3.4. Summary of all models and practical implications

Fig. 3 was drawn to make the results of all models easier to observe.

The complex issue of food consumption and purchasing behaviour
requires a combination of several actions to be taken. Results demon-
strate that a shift towards more sustainable behaviour is realistic and
likely to occur. Thus, targeting measures according to different con-
sumers’ characteristics and profiles can be designed, promoted, and
applied not only during the pandemic situation, but also after the san-
itary crisis to maintain the identified sustainable behaviour. The results
indicate that females and consumers aged 40-59 years purchase more
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Note: The y-axis represents the significant factors influencing consumers’ behaviour, and the x-axis shows each dependent variable. On the right side of the scale line
of 0, it means a positive relationship between the independent and the dependent variables, while on the left side it means a negative relationship.

food products with sustainable attributes during the COVID-19 lock-
down, reminding producer marketing tools to be focused on increasing
purchase by improving sustainable food product availability and con-
sumers’ access, especially for females and those aged 40-59 years. Ac-
cording to the findings, younger consumers aged 18-39 years are less
likely to increase their purchase of food with sustainable attributes. As a
result, it is necessary to increase these consumers’ knowledge about
sustainable food products and consider how to differentiate them in the
market during the lockdown.

As for sustainable and healthy diets, males, healthy consumers, and
people living alone are less likely to increase the consumption of a
healthy diet, so the government can recommend through public
communication campaigns with a specific focus on males, healthy
consumers, and people living alone. Regarding food waste behaviour,
Chinese consumers, the Chinese government, and stakeholders within
the food chain should work together to reduce food waste. The results
show that the household with 1 member wastes more food during the
COVID-19 outbreak. Retailers can play an important role by offering
food in small packages (suitable for a single person) to reduce waste. The
results also suggest that people with a higher health risk and food se-
curity risk perception waste more food when compared to the situation
before the lockdown. Therefore, more information about COVID-19 and
food security should be delivered to consumers to reduce the perception
of the risk of consumers’ health and food security (e.g., information on
food availability and price stability), which could reduce their panic
buying and food waste. In addition, consumers should also take the
initiative to improve their awareness of environmental protection and
avoid food waste.

4. Conclusion

This research explored the factors in consumers’ sustainable pur-
chasing and consumption behaviour during the lockdown in China and
provided a reference for academic research. Monthly household income
and experience (food shortages, food price increases, and neither) were
not statistically significant factors affecting the food sustainable
behaviour defined in this study. Females were found to increase their
purchase of food with sustainable attributes and consumption of a
healthy diet than males when compared to the situation before the

lockdown. Age was only found to have a significant association with
sustainable purchasing. People aged 40-59 years were more likely to
purchase more food with sustainable attributes than those aged 18-39
years during the lockdown. Consumers who stated that they are in
healthy conditions consumed less healthy diets and had low food waste
during the lockdown. In addition, household size was found to have a
significant effect on a healthy diet and food waste, which indicated that
households with 4 members consumed a healthier diet and had less food
waste than those living alone when compared with the situation before
the lockdown. Risk attitude had a negative and significant impact on
sustainable purchasing behaviour. Compared with the situation before
the lockdown, the lockdown made risk-averse and risk-neutral con-
sumers exhibit less sustainable attributes of food purchasing behaviour.
Regarding health risk perception, consumers with a higher health risk
perception increased their healthy diets and food waste than the situa-
tion before the lockdown. Consumers who perceived a higher food se-
curity risk tended to purchase more food with sustainable attributes,
have a healthier diet, but with increased food waste behaviour due to the
lockdown. Consumers who perceived a higher financial risk were less
likely to increase the purchase of food with sustainable attributes and
food waste, but more likely to increase sustainable and healthy diets
when compared to the situation before the lockdown. Respondents who
had low food waste during the lockdown exhibited higher health con-
cerns about COVID-19. As for consumers’ knowledge regarding COVID-
19, when compared to the situation before the lockdown, healthy diets
and food waste increased with a higher subjective knowledge level, and
healthy diets increased with the rising objective knowledge level.

The main limitation of the research is that the sample size of people
aged over 60 is relatively low (only 0.8%) due to the lack of access to
smartphones or computers, which indicates that its result should be
explained cautiously. With the COVID-19 pandemic going on, the results
need to be further confirmed and investigated with a larger number of
samples in future research. Future research could focus on consumers
who are not familiar with online surveys. However, it enabled us to get
data in a rapid and efficient way from different areas in China, avoiding
face-to-face surveys due to the COVID-19 limitations.
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