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1 Abstract: This study clearly shows that the corona pandemic has a significant impact on consumers’
2 eating habits. More food is eaten overall, and more convenience products such as ready meals and
s canned food with a longer shelf life are purchased. The consumption of alcohol and confectionery
4 has also increased. In return, the consumption of fresh fruit and vegetables has declined. It
5 becomes clear that families who are financially affected by the pandemic represent a vulnerable
6 group. With the increasing duration of the pandemic, repeated lockdowns, corona-related closings
7 of schools and kindergartens, health consequences are to be expected in the medium to long term,
s especially for this population group.

o Keywords: Covid-19; Corona; consumer behaviour; food; health.

10 1. The pandemic - a catalyst of an unhealthy diet?

u The ongoing corona pandemic affected many people worldwide by restrictions
1z in their everyday lives. It is to highlight that the pandemic has also influenced the
1z eating behaviour and shopping habits of consumers. Due to possible quarantine phases,
14 consumers were concerned about which type of food and its quantities should be stored
15 [1]. In addition, there were short-term out-of-stock situations in the food retail sector [2]
s for selected products (e.g. flour, pasta, disinfectants, etc.).
17 In this context, the Lower Saxony State Food Industry Association - LI Food (
e www.li-food.de) carried out a representative online survey with 973 participants in
1o April 2020. It was precisely analyzed which effects the corona pandemic had on food
2 consumption, shopping behaviour and eating habits in Germany. In this context, it
=z was investigated if more healthy or unhealthy foods were consumed. Furthermore,
22 the aspects of sustainability and health were given special consideration in the study.
s 23 Therefore, it was analyzed whether there were changes in the consumption quantity in
2« different product categories or food waste avoidance. Besides, it was considered whether
= the pandemic affected the purchase of organically and locally produced products. The
26 focus was primarily on households with children and households affected by a loss of
2z income due to the lockdown. In general, the question arises to what extent the pandemic
2s has accelerated diet trends or general differences in food consumption between different
2 population groups. The next section briefly describes existing studies on the subject
30 before presenting the methodology and the study results.

© 2021 by the author(s). Distributed under a Creative Commons CC BY license.
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2. Psychological and physical effects of the pandemic and possible effects on the
eating and purchasing behaviour of consumers

2.1. "More food - an instrument for reducing stress”

It is to hypothesize that the pandemic has a direct impact on people’s psyche. Even
in regions with a relatively low risk of infection, the population was exposed to massive
risk communication and media reporting in spring 2020, which in itself is a relevant
psychological stressor. Also, a not inconsiderable part of the population is affected
by short-time work or unemployment or is worried about a possible job loss, which
can also impact psychological well-being [3,4]. In this context, eating “more” can be a
coping strategy for dealing with the pandemic and the stress it causes. The increased
consumption of (alcoholic) beverages and food can represent an attempt to feel better
under stress [5,6]. For example, in Italy’s first lockdown, it was observed that households
mainly consumed more processed “comfort foods” such as chocolate, chips and snacks
[7,8]. The longer lockdown measures or curfews last, the more a possible increased
consumption could lead to obesity with all its consequences. In other words, specifically
a higher prevalence for, among other things, diabetes, coronary disease and cancer [9].

2.2. Reduced physical activity as an amplifying factor for negative effects

During the coronavirus pandemic, physical and sporting activities in the population
in particular have declined and children and parents alike spent massively more time
with computer games and online media [10]. In the current edition of the specialist
journal “Nervenheilkunde”, an article by the well-known neurologist Manfred Spitzer
[10] anecdotally quotes a teacher as follows:

"The students, whom I was able to see again for a few hours, spent the 7 weeks almost
without exception playing in front of the computer. On average they were 5-10 kilos
heavier [...].”

The fatal consequences of the sketched situation becomes clear when one considers that,
according to a publication in the specialist journal Lancet, a 10% reduction in physical
inactivity could avert 533,000 deaths per year worldwide [11].

2.3. Fear as a driver for the (increased) purchase of specific product categories

Another mediator of consumer behaviour is the associated risk with Covid-19 of
falling ill or dying. Consumers could reduce their risk of infection by using delivery
services or buying more packaged foods that are considered more hygienic [7]. It can
also be assumed that foods with a longer shelf life will be bought (and thus fewer
fresh products such as fruit and vegetables) to minimize shopping frequency and risk
of infection in supermarkets. On the other hand, there is the behavioural strategy of
buying healthier food to strengthen the immune system [12]. It is conceivable that this
could result in an increasing demand for more fruit and vegetables or ecologically and
regionally produced food. If the trend is towards more processed products with a longer
shelf life, it should be noted that, among other things, this can also have side effects for
consumers. Monteiro [13] and Monteiro et al. [14] argue that more processed foods have
a negative impact on consumers’ health status.

Another factor influencing consumer behaviour can be concerns about food short-
ages. It is to expect that individuals who have this fear will stockpile certain foods [7].
The Diisseldorf market research institute Innofact, which surveyed 1,037 consumers
from March 24" to 25", 2020, found that a third of Germans bought significantly more
noodles and that there was a significant increase in ready meals, toilet paper, rice, flour
and kitchen rolls [15]. This behaviour changed is confirmed by scanner data from the
Federal Statistical Office for calendar weeks 9 to 16, in which there was a “shopping
boom” for the products just mentioned. The sketched overview of some of the study
results already available shows a trend towards increased consumption and towards
stockpiling and allows the assumption that the trend towards ecological and regional or
healthier products may have increased.
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2.4. Consequences of corona-related loss of income or unemployment

In Germany, the pandemic led to increased unemployment and short-time work
due to the pandemic (Homepage - Statistics of the Federal Employment Agency, n.d.).
Besides, there is evidence that the lower the level of education, the higher the proportion
of people who went on short-time work, unpaid vacation or unemployment. A job
loss is twice as likely for someone with an intermediate level of education than for
someone with a high level of education. In addition, it was mainly employees with a
higher education who had the opportunity to work from home in the home office. As
a result, this group was exposed to a significantly lower risk of infection than those in
employment with an intermediate or low school leaving certificate [16].

A study from the UK [3,17] showed that losing a job over time can lead to weight
gain. Furthermore, in low-income households, the (high) price can be an obstacle to
buying fruit and vegetables [18]. During the financial crisis, spending on groceries fell
in many western industrialized countries, which can be ascribed to a decline in income
[19,20]. Since the corona pandemic also represents an economic crisis, it can be assumed
that the effects described can also be transferred to this.

3. Sample and methodology of the study

In a population survey in Germany, the DIL - German Institute for Food Technology
e.V. (www.dil-ev.de) on behalf of the Lower Saxony State Food Industry Association - LI
Food in the period from April 22" to 27" 2020, 973 consumers were interviewed via an
online survey about their eating, buying and cooking behaviour before and during the
corona pandemic (see Table 1).

Table 1. Sociodemography of the sample (1=973)

%

gender: male 57.3
ages groups:

20-39 years 31.5
40-59 years 38.8
60+ years 29.7

household constellation:

with children (0-19 years) 23.1
with children (<12 years) 12.0
two adults without children 47.0

singles 30.5
school education:

low 10.5
middle 54.1
high 35.5
income loss: yes 26.1

The respondents were recruited via the consumer panel of the agency respondi (
www.respondi.com). Responsibility for household shopping was used as a screening
parameter. Only people responsible for purchasing groceries or who stated that they
were at least 50% of the time were allowed to participate in the study. The collected
data went through a quality and plausibility check by the German Institute of Food
Technology’s consumer science research platform. The online questionnaire was sent to
the panellists via the DIL - Quick Smart-Survey Server (www.survey.dil-ev.de).

To measure the change in the amount of food consumed due to Covid-19, a five-
point Likert scale with the categories "much less", "slightly less", "no change", "a little
more" and "much more" related. To measure the change in consumption behaviour,
respondents were asked for each analyzed product group how often they consumed
these foods before and during the Covid-19 pandemic. The studied product groups were
fruit/vegetables, meat, fish, bread, milk, frozen goods, canned food, ready-made meals,
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biscuits/pastries, confectionery and alcohol. The response options for the consumption
frequency ranged from "less than once every two weeks or never" to "daily" (see Table 2).

Table 2. Answer options on the frequency of consumption of various foods

Coding Answer categories

less then once every two weeks or never
between once a week and once each two weeks
once a week

2-3 times per week

4-6 times per week

daily

N Ul W N -

For the analysis for each product category (see Figure 3), the mean value (based
on the number coding for the response categories) before the pandemic (Xp¢ fore Covid—19)
and the mean of the change caused by the pandemic (Xcuange = Xpefore Covid—19 —
Xduring Covid—19) is calculated. A two-sided t-test is applied to analyze whether the
consumption frequency in a product category has changed due to the corona pandemic.
The Hy-hypothesis checks whether the measured change in the consumption quantity is
equal to zero (ycpange = 0). It is to highlight that the change in consumption frequency
is also shown at the individual level in the result section. This is, the values of the
numerical coding for the consumption frequency before and during the pandemic are
subtracted from each other at the level of the individual respondent (see formula I), so
that numbers of a maximum of +5 (change from "daily" to "less than once every two
weeks or never ”) to -5 (change from” Less than once every two weeks or never "“to”
Daily ”) are possible results (see Figure 3).

AEating frequency =

Eﬂti”g frequencyduring Covid—19 — Eating frequencybefore Covid—19 (1)

To measure further changes in consumer behaviour due to the corona pandemic, a 5-pole
Likert scale with the answer options “much less”, “a little less”, “no change”, a little
more “and” much more “is used. The y?-test is used to test the relationship between
consumers’ fear of not getting food and the question of whether more food will be stored
during the pandemic [21].

It s to hypothesize that the pandemic will have stronger impact in certain household
segments (see Section 4.2). Therefore, five household segments were created for the
in-depth analysis (see Table 3). The presence of children in the household and the
extent to which a corona-related loss of income was affected were used as segmentation
variables as differentiating features. Differences in consumer behaviour of the analysed
households segments are checked via a row of x>-tests.
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Table 3. Sample size of the analyzed household segments
Total no kids &  kids & no kids &  kids & kids
sample no in- no in- income income <12y &
come come loss loss income
loss loss loss
sample size 973 579 140 169 85 36
& household size 2.29 1.82 4.04 1.79 3.61 3.33
age
20-39 years 31.5 23.8% 46.4% 34.,9% 52.9% 72.2%
40-59 years 38.8 33.7% 47.1% 45.0% 47 1% 27.8%
60+ years 29.7 42.5% 6.4% 20.1% - -
education
low 10,5 12.4% 5.7% 9.5% 7.1% 13.9%
middle 54.1 53.7% 54.3% 52.1% 60.0% 58.3%
high 35.5 33.9% 40.0% 38.5% 32.9% 27.8%
1:1 4. Results

4.1. Stockpiling and the influence of risk perception

Almost a third of respondents (31.4%) said they stockpile more food compared
to the time before the pandemic (see Table 4). Simultaneously, the fear of not getting
enough food increased massively. Before Covid-19, very few of the study participants
(3%) had this fear. In contrast, this increased to almost 18% (sum of the values “often”
and “occasionally”) to the time of survey (see Table 5). Concerning the influence of the
fear of not getting enough food on the actual stockpiling, it can be found that this fear is
an immediate trigger. The greater the fear of not getting any food, the more the study
participants are stockpiling (x = 55.164; df=2, p< 0.001).

Table 4. Does your household stock-up on food more than in the period before Covid-19?

%

yes 314
no 68.6

Table 5. Has anyone in your household been anxious about obtaining enough food to meet their
requirements before and during Covid-19?

before Covid-19in %  during Covid-19 in %

frequently 0.2 1.5
occasionally 2.7 16.2
never 97.1 82.2

4.2. Change in consumption of food overall

As part of the study, the participants were asked directly how much their house-
hold’s eating habits had changed during the Covid 19 pandemic compared to before. A
central aspect here was whether more food is being eaten during the pandemic in this
context. Across the entire sample, 20.5%, i.e. around a fifth of the respondents, stated
that “more food” was consumed in their household (sum of the values “much more”
and “a little more”) (see Figure 2).

When the additional consumption is analyzed in the context of different household
segments, it becomes clear that there is a high degree of heterogeneity in the population
in this regard (see Figure 3). In households with no children and no income loss, the
increase was sub-proportional compared to the average. In contrast, it is to emphasize
that there was an increased caloric intake, especially in households with children and/or
pandemic-related income losses. In households with small children (<12 years) in which
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1« there was a loss of income, this figure even rises to 44.4% (sum of top scores “much
155 more” and “a little more”).

How much food is eaten | 7% I 73% - 20%

1
100 50 0 50 100

per cent

answer options: [ll Much less [ Allittle less = No change [l A little more [ll Much more

Figure 1. Change in the amount of food consumed during Covid-19.

kids < 12 years, income loss 44.4%
kids, income loss

no kids, income loss \ \

kids, no income loss \ \
no kids, no income loss | /51 </
sample IVAORE)

Figure 2. Share of households with an increased consumption of food overall in

different household segments (top scores "'much more" and "a little more").

s 4.3. Change in consumption frequency of various product categories

157 During the corona pandemic, there were significant decreases in the frequency of
s consumption of fruit/vegetables, fish and meat (see Figure 4). In contrast, there were
10 significant increases in the categories of canned goods, ready meals, cookies/pastries,
1o confectionery and alcohol. Thus, there was a tendency for fresh products to be partly
161 substituted by more processed, and more durable (convenience) products or partially
12 unhealthy foods and luxury goods (sweets, alcohol) or the latter were increasingly
1z consumed add-on.
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4 3 2 - 0 1 2 3 4
A Sweets

Figure 3. Change in consumption frequency in certain product categories.

164 Concerning the different household segments, again large group differences be-
s come apparent. While alcohol consumption rose across all respondents in 13.4% of
s respondents, this was only 11.5% in people without children and without loss of income.
1z In contrast, alcohol consumption increased in 21.2% of households with children and

1es  with reduced income (see Table 6).

169 For the fruit and vegetables product group, it can be stated that only 10.8% stated
o that they consume fewer products in this category for households with children and
11 without loss of income. Furthermore, the consumption of fruit and vegetables in this
172 segment even increased on average during the pandemic. The opposite can be found
i3 for households with children and a loss of income (17.7%). In households with small
17a  children, almost every fifth household (19.4%) decreased the consumption of these
175 healthy foods. Contrarily, households with children with no loss of income, only around
17e  16.6% reported an increased consumption of ready-made meals. On the other hand,
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177 there was an increase in 28.3% of households with children and a loss of income. A
17s  similar picture emerges for frozen goods. In the meat product category, it is noticeable
s that, especially in households with children and a loss of income, meat consumption
1o has declined disproportionately (29.4%). In households with children without loss of
11 income, this value was only 17.8%.

182 During the corona pandemic, there were price increases for meat and vegetables
w3 [22]. Agricultural economic research shows that lower-income households usually react
1e« more flexibly than the average household [23]. That is plausible, because households
s with a lower income have to calculate more precisely to get along with their financial
s budget. Accordingly, higher-income households ask comparatively inelastic terms. It
17 is worth mentioning that food prices during the corona pandemic are very different
s across the segments perceived. For example, 63.9% of households with small children
10 and income losses stated that they now spend more money on food compared to the
10 pre-Covid-19 period. For households with children but no loss of income, this value was
101 only 25.0%.

Table 6. Change in consumption frequency according to product groups and household segments
(top scores)

sample no kids & kids & no kids & kids &

noincome noincome income income

loss loss loss loss
more alcohol 13.4% 11.5% 13.6% 17.1% 21.2%
less fruits 15.5% 13.2% 10.8% 16.7% 17.7%
more ready-meals 19.2% 16.6% 15.7% 23.6% 28.3%
more tinned food 20.4% 18.4% 22.8% 24.8% 24.7%
more frozen food 18.8% 16.7% 16.4% 20.8% 26.0%
less meat 18.4% 16.7% 17.8% 20.8% 27.8%

* Hinweis: Fiir die Produktkategorien, fiir welche der Mehrkonsum angegeben wird, wurden die Top-Scores , viel mq

102 4.4. Changed eating habits in the context of the aspect of sustainability

193 There were only minor changes in consumers concerning regional or organically
e produced food. In other words, as a result of the pandemic, there was no push towards
15 regionally or organically produced products (see Figure 4). The changes in the positive
1 as well as the negative direction almost compensate each other.

107 In the context of sustainability, however, it can be shown that a relatively large
s group of 26% of those surveyed stated that they throw away less food. In addition,
100 more than a third said the extent to which they plan meals and/or their grocery list in
200 advance has increased. Based on a -square test, a connection between the changed extent
201 of planning and food waste avoidance could be found. The group of people who said
202 they planned to plan “a lot more” or “more” in advance indicated disproportionately
203 Often that they threw away “a little less” or “much less” food during the pandemic
20s  (X?= 139,77; df=16; p< 0,001).
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205

206

Extent of meal/shopping list planning 4% ‘ 35%

13%

How much food is obtained from local producers 10% I

How much organic food is obtained |  10% I 7%

26% I

100 50 0 50 100

How much food is thrown away 4%

Answer options: [ll Much less [I] A little less = No change [l A little more [ll Much more

Figure 4. Change in consumer behavior due to the corona pandemic).

5. Conclusion and recommendations to politics, industry and research

This empirical study demonstrate that the corona pandemic has a significant influ-
ence on the eating habits of consumers. More food is eaten overall, and more convenience
products such as ready meals and canned food with a longer shelf life are purchased. The
consumption of alcohol and confectionery has also increased. In return, the consumption
of fresh fruit and vegetables has declined.

It should be emphasized that these changes occurred to varying degrees in different
household types. The overall increase in food consumption in the presence of children
and corona-related income losses was much more pronounced than, for example, in
households without loss of income. It is noticeable that in the households affected by
budget restrictions, the “child” factor alone leads to a deterioration in the household
diet. In other words, an increase in calorie intake that is well above average and a much
more pronounced change in behaviour towards an increased consumption of the more
unhealthy product groups. In this context, it is worrying that alcohol consumption has
risen most strongly in precisely these households.Families who are financially affected
by the pandemic represent a vulnerable group. With the increasing duration of the
pandemic, repeated lockdowns, corona-related closings of schools and kindergartens,
health consequences are expected in the medium to long term, especially for this popula-
tion group. The following measures can be taken by politicians and other stakeholders
related to food production to counteract this negative development:

¢  Keeping schools and kindergartens opened as long as possible.

This can have a direct influence on the children’s nutrition through meal
planning. Widespread application of the DGE quality standard (...) for healthy
and sustainable catering in community facilities for children

¢ The quality of community catering for children must be massively increased. Fresh-
ness, health and enjoyment must be in the foreground. The caloric content of the
menus must be adapted to the children’s age. In addition, constant random quality
control by higher-level authorities is required.

*  The municipalities and districts with the support of the state governments must
not act according to the standard “good and above all cheap”, but actually to take
money into hand for the required quality of the food.

Due to the increase in the consumption of more processed or processed products,
the food industry can also increase or maintain their health value by using more gentle
and improved production methods and processes (e.g. high-pressure technology, pulsed
electric fields). Government support can be provided from two sides in this context.
On the one hand, it makes sense to focus on sustainable and healthy food in research
funding to optimize the underlying procedures and processes or, if necessary, to develop
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them. On the other hand, there is the possibility of previously voluntary labelling to set
the Nutri-Score as mandatory by law. Consumers, especially when it comes to foods that
are also intended for their children, quickly become clear as to whether they are looking
at healthy foods or not. The study showed that a considerable part of the population
feared not getting enough food during the pandemic. Therefore, it is recommended that
the responsible state ministries do more educational work in non-pandemic times and
generally encourage the population to always have a certain amount of food in stock for
emergency to avoid a run on grocery stores in times of crisis. The extent to which the
communication between political actors in the media has contributed to the increased
fear or not needs further research.
other points: sample size, check with upcoming Gfk-data,
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