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Still edible?

Consumer behaviour and knowledge on handling food

Anke Modser, Juliane Yildiz, GielRen

Summary

Empirical studies have found that each German throws out about 80 kg of
edible food each year. In this context, the present study investigates consumer
knowledge on the best before date [Mindesthaltbarkeitsdatum] and use-by date
[Verbrauchsdatum], as well as how to use different methods to protect food from
spoiling and the reasons for disposing of food. It was worrying that about a quar-
ter of respondents were uncertain about the distinction between the best before
date and the use-by date. With the help of cluster analysis, four different groups
of consumers were identified. This showed that on the one hand only quite specific
aspects of consumer behaviour were relevant. On the other hand, the group of
“more careless consumers” were generally careless in handling food. It was possible
to derive recommendations to reduce food waste.
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Introduction

About a third of all edible food in the
world is wasted [1]. According to a
study performed by the Institute for
Sanitary Engineering, Water Quality
and Solid Waste Management Insti-
tutes (ISWA), about 70 % of this food
is discarded by private households
[2]. BereTTA et al. have confirmed that
the values in Switzerland are about
as high; about half of avoidable food
waste in Switzerland comes from pri-
vate households [3]. For Great Britain,
QuesTED and JoHNSON have calculated
that private households throw out
about 22 % of purchased foods' [4].
There is therefore increasing interest
in food waste in industrial countries,
with open discussion about the cau-
ses and possible solutions.

Background

EU Directive 2008/98/EU contains
a general definition of the concept of
waste [5]. According to the ISWA,
“food waste” includes domestic food
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waste, food from catering establish-
ments, food from agricultural pro-
duction, together with waste in food
processing and in wholesaling and re-
tailing. Moreover, it includes all foods
that were discarded even though
they were edible [2]. In addition, food
waste is subdivided into avoidable,
partially avoidable and unavoidable
waste [2]. Avoidable food waste in-
cludes food waste that “was uncondi-
tionally edible at the time of its dispo-
sal or which would have been edible
had it been eaten in good time” [2].
This also includes waste from agri-
cultural production, works kitchens,
restaurants and the final consumer.
Unavoidable food waste includes in-
edible food components, such as
bones and banana skins, not to forget
potato peel and the green parts of ra-
dishes, which are normally removed
during processing. In contrast, par-
tially avoidable food waste covers
food that is not consumed for reasons
of personal preference, such as bread
crusts or apple peel. This also includes
mixtures of avoidable and unavoida-
ble waste, such as cooking residues or
canteen waste.

The issue of food waste is closely
related to whether the food is la-

! There are various different approaches to
determine the amounts of waste disposed
of by private households: examination and
quantification of the waste, evaluation of dia-
ries or records or determining the difference
between quantities purchased and consumed
(for a more detailed description of the diffe-
rent methods see [2, 4]). However, it is gen-
erally difficult to compare the fractions of
food waste in different countries or studies,
as some countries include some agricultural
waste, and some not.



belled to show the latest date when
the food is edible. In accordance with
§ 7 of the Ordinance on Food Labelling
(LMKYV), the “best before date” [Min-
desthaltbarkeitsdatum (MHD)] of a
food means the date “up to which the
food retains its specific properties if
stored under appropriate conditions”.
However, this does not mean that the
food cannot be eaten after this date.
On the other hand, the use-by date is
given for “foods that are very sensi-
tive to being spoiled by microbial ac-
tivity and which may rapidly present
an acute risk to human health” [6].
Consumers can recognise this distinc-
tion on the basis of the information
“use by”, which is placed in front of
the date, or the note as to where the
date can be found on the packaging.
As they are more easily spoiled, foods
with a use-by date must also have an
imprint of the “necessary conditions
of storage”. Moreover, it is illegal to
sell foods with a use-by date after this
date [6].

Baunus et al. discussed whether the
crucial problems are not agricultural
production and storage, but rather
the consumer’s consumption habits
[7]. It may then well be asked why
so much food is wasted at home and
how this can be prevented. There
have been few studies that have re-
corded consumer attitudes in dealing
with food. In a study commissioned
by the BMELV, 84 % of those who
occasionally threw away food said
that their most common reason for
doing so was that “the food was
spoilt or the best before date had
passed” [8]. Less frequent explana-
tions were “because they had bought
too much” (28 %), “because the pack
was too large” (19 %) or “because it
didn’t taste good” (16 %). If it is as-
sumed that food is still edible after the
best before date, it follows that food
waste could be greatly reduced if this
parameter were correctly interpreted.
Other authors have observed that
consumers frequently misunderstand
the best by date [7, 9]. For example,
“consumers often think that a food
is no longer edible after the best by
date and should therefore be disposed
of” [10].

Survey on food handling

In May 2014, the Giessen University
Department of Nutritional Science
carried out a survey on food waste.
Standardised oral interviews were
performed with 165 respondents,
in order to determine consumer
knowledge on best before dates and
use-by dates, as well as the use of
different methods to protect food
from spoiling and the reasons for
disposing of food.? With the help of
cluster analysis, typical behaviour
patterns in food disposal were then
identified. 60 % of the respondents
were female; the mean age was 37.7
years and the mean household con-
tained 2.2 persons. Comparison of
the composition of the sample with
the overall population of Germany
[11] shows that men, older people
and persons without higher school
leaving qualifications were underre-
presented in the sample. This should
be born in mind when interpreting
the results.

Method

Aside from the descriptive evalua-
tion, this study explored different
reasons for domestic disposal of
foods by employing a cluster ana-
lysis as a multivariate statistical
procedure. This led to the identifica-
tion within the sample of different
consumer groups, with similarities
in several variables related to their
attitudes. For this purpose, the par-
ticipants were bundled into objec-
tively plausible groups on the basis
of their assent to different statements
(¢ Box) [12—14].

The advantage of this procedure is
that the participants can be appro-
priately bundled on the basis of
several characteristics [13]. Hier-
archical cluster analysis was used
as the classification algorithm. The
Euclidean distance (or “L2 distance”)
was used to measure the distance
between two objects and the Ward
procedure to assess the distance bet-
ween two already formed clusters.
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Results

Most of the interviewed consumers
correctly distinguished the use-by date
and the best before date. 71 % of the
respondents stated that it was essen-
tial to comply with the use-by date,
but not with the best before date.
However, about 7 % did not see any
difference between the two dates. 4 %
thought that it was absolutely essen-
tial to comply with the best before
date, but not the use-by date. 18 %
stated that they did not know the ans-
wer. ¢ Figure 1 shows that the res-
pondents used the information from
the best before date in different ways
for different products. For more easily
spoiled foods, such as dairy products,
bread and packed sausage products,
the proportion of respondents who dis-
posed of the product after the best be-
fore date lay between 8 % (dairy pro-
ducts, bread) and 24 % (sausage). On
the other hand, hardly anyone threw

__________________________________________________

Statements in the Questionnaire
“Too much was purchased”
“We unexpectedly ate elsewhere”

“We were not interested in eating the food we had

or in preparing something from it”

“The food went bad earlier than | had expected”

freeze it or make it possible to keep it”

“There were only large packs in the supermarket”

Level of Acceptance

“strongly disagree”, “disagree”, “undecided”,

“u

1

1

1

1

1

1

1

1

1

1

1

1
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1 .
1 “There was no opportunity to cook the food, or to
1

1

1

1

1

1

1

1

i

1

! “agree” or “strongly agree”
1

__________________________________________________

2 The interviews were performed during the
summer term of 2014 by students as part of
the course on “Methodological Basics in Be-
havioural Research” within the Professorship
Nutrition Education and Consumer Behavi-
our, Giessen University. Participants were
randomly recruited from arbitrary members
of the students’ social circle. This should be
born in mind when interpreting the results.
The questionnaire included 17 questions.
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away dry products, canned food or
sweets after the best before date and
about one third of the consumers in
the survey stated that they totally
ignored the best before date for these
products.

There are also different patterns of
behaviour for fresh food when the
product shows signs of spoiling. If
an apple has brown spots or if there
is a single mouldy strawberry in the
dish, about three quarters of the re-
spondents would remove the spot or
the strawberry and eat the rest. On
the other hand, almost 70 % of the
respondents stated that they would
dispose of discoloured meat. 9 % stat-
ed that they would find another use
for dry bread without mould and
would perhaps toast it, use it to
make breadcrumbs or feed it to ani-
mals (¢ Figure 2).

The respondents used quite different
strategies in the kitchen to protect
food from spoiling. 88 % stated that
they warmed up the residues on the
following day. 85 % froze the residues
and 75 % found other uses for the
residues. Less frequent strategies in-
cluded bottling (20 %), using cooking
residue apps (13 %), pickling (6 %) or
food sharing (4 %), in which food is
shared with other people and not
thrown away.

Food handling depends not only on
product characteristics, but also on
personal behaviour. With the help of

What do you do when the best before
date has passed for ... ?

other responses
| do not buy this

vl ignore the best
before date

| examine it and eat it
without delay
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Fig. 1: Consumer behaviour after the best before date

for different products

cluster analysis, four different types of
behaviour were identified with respect
to food disposal. Cluster formation
was based on the reasons given for dis-
posing of food. ¢ Figure 3 shows the
differences between the clusters with
respect to food handling. Thus, 42 %
of consumers could be classified as the
type of “more careless consumers”,
who disposed of food for a wide vari-
ety of reasons. In contrast, the “more
responsible consumers” (26 %) stat-
ed that they tended not to dispose of
food in their households. The “eaters
elsewhere” group (17 %) mainly dis-

posed of food because of unplanned
food consumption elsewhere. Mem-
bers of the latter group agreed parti-
cularly strongly with the statement
that “There are only large packs in the
supermarket” (“disposal due to large
packs”).

¢ Table 1 characterises these four
types on the basis of socio-demo-
graphic characteristics. Thus, the
“disposers due to large packs” were
mostly female and younger, lived
in the smallest households and had
lower income than the other types.

What do you do if you find ... ?

=m0 NN
S
N\ \

e N N

greyish brown
discolouration
in beef

dry bread
(without mould)

a mouldy strawberry  spots of brown

wrinkled paprika

inadish in an apple

1other

.:l use it in other ways
(such as feeding animals)

-1 do not sell it
I wash it off and heat it carefully

v| cut off the spot or remove the mouldy
fruit

| examine it and eat it without delay

I dispose of it

Fig. 2: Consumer behaviour with different products with signs of spoiling
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only large packs in
the supermarket

no opportunity
to cook anything

too much purchased

food went bad earlier

than expected

unexpectedly
ate elsewhere

not interested in
cooking anything
from the available
food

- == Mmore careless
consumers (n = 68)

—m—more responsible
consumers (n = 41)

..... eaters elsewhere
(n=28)

«suxe s disposers due to large
packs (n = 24)

Fig. 3: Food handling by clusters”

" The figure shows the agreement to the individual statements.
(means; 1 = strongly disagree; 5 = strongly agree); points more on the outside indicate
better agreement with the statement

In contrast, the proportion of men,
older persons and persons without
higher educational qualifications
was markedly higher in the “more
responsible consumers” than in the
other groups.

There were also marked differences
between the individual groups with
respect to purchasing behaviour.
“Disposers due to large packs” tend-
ed to make unplanned purchases,
but to go shopping rather more ra-
rely than the other groups. In con-
trast, 95 % of “more responsible
consumers” tended to make planned
shopping trips. They went shopping
several times a week, mostly with at
least three purchases per week.

The level of knowledge of the dif-
ferent clusters was then compared.
It was striking that about 20 % of
the members of each of the clusters
“more careless consumers”, “eaters
elsewhere” and “disposers due to
large packs” did not know whether
there was any difference between the
best before and use-by dates. This
proportion was clearly less (10 %)
in the “more responsible consumers”

(# Figure 4). It may have been a con-
sequence of this ignorance that 17 %
of the “disposers due to large packs”
and 4 % of the “more careless consu-
mers” reported that they disposed of
dry products and tinned food when
the best before date had passed. In
the other clusters, these products
were not disposed of after the best
before date.

Discussion and
Conclusions

The present study focussed on inves-
tigating consumer knowledge of the
best before and use-by dates, the use
of different methods to protect from
spoiling and the reasons for dis-
posing of food. On the other hand,
the actual behaviour (the quantity
of waste produced) was not record-
ed, so that comparison with other
empirical studies is difficult. A critic-
al point is that the sample size and
thus the numbers in the individual
clusters are comparatively small
and the data are not representative.

The results should therefore be re-
garded as a preliminary indication
of how consumer habits influence
food waste.

In an Austrian study, SELZER con-
firmed that attitudes (e. g. desire
for variety, wish for a choice) and
excessive purchases (e. g. due to
availability) are often given as the
reasons for food disposal [15]. How-
ever, in contrast to the present
study, SeLzer did not distinguish bet-
ween different groups of consum-
ers. The clusters determined in the
present study show that only quite
specific aspects of consumer behavi-
our are relevant (e. g. disposal due to
unexpected eating elsewhere or due
to large packs). On the other hand,
the “more careless consumers” tend-
ed to be generally more careless in
handling food.

At the level of product categories,
SeLzer demonstrated that 31 % of
the respondents disposed of meat,
fish and tofu and 26 % disposed of
milk products and eggs out of un-
certainty as to whether the food was
still fresh [15]. On the other hand,
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age (years)
proportion of women (%)

school leaving exam A-levels
or equivalent (%)

household size (in persons)

net household income per
person (€/month)”

37.1 42.8
62 56
80 63
2.4 2.5

861 935

34.8 31.4
46 79
71 79
1.9 1.7
951 785

Tab. 1: Characterisation of the cluster types on the basis of socio-demographic characteristics
* The calculation of the household income per person was based on income recorded by categories. Each class mean
was then divided by the number of persons in the household, without weighting for adults and children.

only 9 % of study participants dis-
posed of grain, cereals, noodle snacks
or similar for reasons connected
with freshness or taste. Thus SELzER
confirmed that there are differences
in consumer behaviour after the
best before date [15], as found in the
present study.

It is nevertheless a worrying finding
that about a quarter of all respon-
dents were uncertain about the dis-
tinction between use-by and best
before dates. Similarly, the German
study of Cofresco Frischhalteprodukte
GmbH & Co. KG concluded that about
a third of all consumers dispose of
foods in principle once the best be-
fore date is passed and that there
are socio-demographic differences
in this respect [16]. Moreover, the
waste diaries in the Cofresco study
show that consumers clearly un-
derestimate the actual quantities of
waste food. Thus, the quantity of
waste food recorded in the diaries
was about 3.5-fold greater than the
values estimated by the consumers
[16]. Our results indicate that one
reason for this may be the consum-
ers’ lack of knowledge about the best
before date, coupled to general care-
lessness in handling food, as in our
type of the “more careless consum-
ers”. In their review article, PARFITT
et al. report similar problems with
the labels “use by” and “best before”
[17]. For this reason, the former Fe-
deral Ministry of Food and Agricul-

ture (BMELV) in Germany advocates
proper procedures for dealing with
the best before date throughout the
marketing chain [10].

The households used different stra-
tegies to protect food from spoiling.
85 % used freezing, but only a fifth
used bottling and fewer than 10 %
pickled products. It should then be
born in mind that consumers may
have to make special purchases for
bottling or preparing jams and use
fewer foods that they have produced
themselves, e. g. from their own
garden. These results are consistent
with the findings of the National
Consumption Study II (NVS II), ac-
cording to which consumers freeze
food much more frequently (87 %
of study participants) than bottling
(45 %) or pickling (23 %) [18].

In order to support more sustainable
nutrition, it might be possible to re-
duce disposal problems [7]. Current
initiatives include the campaigns on
food waste and disposal behaviour
developed by the former BMELV, e. g.
the information campaign “too good
for the bin” [“Zu gut fiir die Tonne”],
as initiated in 2011 [19]. The cam-
paign’s internet page provides the
consumer with information, includ-
ing the meaning of the best before
date and tips about improving food
storage. This information campaign
is also intended for all other actors
in the food value added chain, in
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order to reduce food waste. Another
example is the Internet page entitled
“edible” [“essenswert”] [20]. This is
a Bavarian initiative, with a similar
structure to that of the BMELV, but
attempts to convince regional ac-
tors. The motto of the online portal
“foodsharing” is “share food, don't
throw it away”. In this platform,
registered users have the direct pos-
sibility of offering food for sale or
of purchasing food. The portal’s
operators report that they have al-
ready helped to prevent more than
950,000 kg food from being thrown
away (status: 23 January 2015)
[21].

On the basis of the present study,
actions can be recommended to re-
duce avoidable food waste in house-
holds. As advocated by the ISWA,
these recommendations should
focus on how to support households
to consume food in good time and to
understand that the best before date
should not be regarded as a use-by
date [2].

1. Some households possess exper-
tise in how foods can be prevent-
ed from spoiling and exploit this
in practice. Traditional procedures
for preserving foods should be
revived. This is indeed becoming
more popular, as there is a trend
towards giving friends self-made
products, such as jam. However,



more effort should be made to
transmit this knowledge, particu-
larly to younger people, perhaps
in night schools.

. Some households are also igno-
rant about the correct use of in-
formation about use-by and best
before dates. Information cam-
paigns such as the BMELV flyer
“plate or bin” [“Teller oder Tonne”]
[19] use examples to explain this
problem. It would be desirable
to transmit this knowledge, per-
haps to schoolchildren or to food
retailers.

. The German Scientific Advisory
Committee for Agricultural Poli-
tics recommends that more sus-
tainable nutrition could be sup-
ported if the “concept of the best
before date were reconsidered”
[7]. This is similar to the initiative
from the EU agriculture ministers
to abolish best before dates on
long lived foods such as noodles,
rice, coffee or tea [22]. The pre-
sent study confirms that dry pro-
ducts, conserves and sweets are
hardly ever thrown out after the
best before date and that about
a third of consumers state even
that they never observe the best
before date for these products.
The initiative from the EU agri-
culture ministers should therefore
be implemented and it should be
considered whether additional
products can be excluded from
the best before date (e. g. mineral
water or sugar).

percentages

Do you think that there is a difference between

the best before date and the use-by date?

100 17—

80

60 -

20 7

o

V///)////
|

7

///,’

more careless
consumers
consumers

eaters elsewhere 7//////4

more responsible

disposers due
to large packs

I don‘t know

WMconsider use-by date

consider best before
date

no knowledge

Fig. 4: Knowledge of best before and use-by date by cluster
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