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ABSTRACT 
A questionnaire survey was conducted to Japanese university students, on their part-time job experience 
with food establishments, current and past experience and habits relating to food, and their opinions on 
food waste. Survey results indicate that instructions at home had the strongest influence in building up 
students’ attitudes against wasting food at various settings. Instructions at school lunches and taking 
environmental courses in university contributed to a lesser degree. On the other hand, experience in a 
food-related job made students more positive about current practice on wasting food. Analysis results 
also indicated a connection between concerns on “best before” dates and support on the current practice 
of wastage. 
Keywords:  food waste, questionnaire survey, Japanese students, formation of attitudes, education. 

1  INTRODUCTION 

1.1  Food waste: classification and its extent in Japan 

Not all food that is produced for human consumption ends up in people’s stomachs. Some 
food items will be destined to non-food use, some food is depreciated during transport and 
storage, some parts of food are actually not edible and will be removed before eating. Even 
the purely edible fraction is not completely appreciated – a significant part of that is disposed 
of along the food supply chain, or destined to the bin by the consumer. Different institutions 
use different terms for various part of food that was lost or wasted. Fig. 1 is an attempt to 
making a correspondence between terms used in Japan and that in English. In the UN/FAO 
definition, “food waste” is a subset of “food loss” [1], [2], while in Japan the term “food loss” 
(shokuhin rosu) is used to indicate the wastage of edible part of food, thus a subset of “food 
waste” (shokuhin haikibutsu), which includes the inedible parts. UN/FAO in their official 
definition do not include the inedible parts in either food loss or food waste [3], however 
Tayyib and Golini [4] state that non-edible parts are included in their data for food availability 
and for food losses. 
     FUSIONS explicitly includes inedible parts in their notion of “food waste”, and their 
definition is basically equivalent to the Japanese one [5]. WRAP UK [6] describes the waste 
of potentially edible food as “avoidable food waste”, while the inedible parts are 
“unavoidable food waste”. A totally different definition have been proposed in the context of 
Sustainable Development Goals (SDG) 12.3 which is based on monetary value of food [7]. 
SDG12.3 calls for halving the per capita global food waste at the retail and consumer levels, 
and for reducing food losses along production and supply chains [8]. However the indicator 
for this item is categorised as Tier 3, which means that no internationally established 
methodology or standards are yet available for the indicator [9]. 
     According to the Ministry of Agriculture, Fishery and Forestry (MAFF) Japan’s statistics 
relating to the food recycling law [10], total “food waste” including inedible parts in 2014 
was 27.75 Mt, of which 8.22 Mt originated from households, and 19.53 Mt from commercial 
sources. This accounts to 33.5% of crude food supply of Japan. The focus of this study is on  
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Figure 1:  Different notions of “food loss” and “food waste” [1]–[6], [10]. 

the “food loss” in the Japanese notion, which is avoidable or potentially edible food waste. 
These are items such as unsold or expired food and plate leftovers and they add up to 6.21 
Mt, of which 3.39 Mt is of commercial origin and 2.82 Mt household. 34.3% of food waste 
from households (i.e. kitchen waste) is deemed potentially edible (there are other sources that 
indicate as much as 50% of kitchen waste is potentially edible [11]). 
     MAFF classifies avoidable food waste into the following: (1) depreciation of food in 
transport and storage (postharvest loss); (2) unsold or expired food; (3) plate leftovers; and 
(4) excessive removal of inedible parts. Avoidable food waste from wholesalers and retailer 
amounts to 1.27 Mt, the edible fraction of food waste from food service (restaurants, cafes, 
etc.) 1.94 Mt. 

1.2  Japanese students and food waste 

Food related businesses such as fast food restaurants and convenience stores provide large 
part-time job opportunities for students. A large number of students take up part-time jobs 
while attending university. There are more than 7,000 convenience stores in Tokyo prefecture 
alone. Most convenience stores in Tokyo run 24 h/7 days, and many fast food chains operate 
into small hours. It is said that their operation relies on part-time labour provided by students 
[12]. Especially students that are not enrolled in top ranked universities tend to take up those 
food related work at a relatively low wage of ca. USD 8.4/hour [13]. Many food-related 
establishments throw away a large amount of food as business practise [14], [15]. It is likely 
that students witness such scenes, or actually be engaged in the disposal operation. Some 
students report to teaching staffs in the university that they were shocked to see a massive 
amount of food being disposed, while they are aware that there are a significant number of 
people in the world suffering from hunger [16]. Fukuoka at the Osaka Institute of Technology 
initiated the “Food Loss Shock Study Group” (hereafter “study group”) in 2015. In the same 
year, the study group conducted a questionnaire survey among students at four universities 
(Osaka Institute of Technology, Osaka Industrial University, Oberlin University, Taisho 
University), to investigate the students’ attitudes and responses to wastage of food [17]. 
     This paper is based on the results of the questionnaire survey in Taisho University where 
the first author was affiliated to, and in Teikyo University which was the affiliation of the 
second author who is not a member of the abovementioned study group. The main objective 
of this survey was to identify what factors and experiences in their upbringing and education 
shaped the students’ attitudes and behaviour towards food wastage. The questionnaire sheet 
for the study group’s 2015 survey was used as the basis of this survey. The authors modified 
it with additional questions, and alteration on the conditional branching of questions, to serve 
the research objectives (Appendix 1). 
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     There exist many studies involving questionnaire surveys on people’s attitudes and 
behaviour on food waste, including those targeted on students [18], [19]. The novelty of this 
study is that the authors focused on the upbringing and educational factors on the formation 
of attitudes. The extent how far this study with students in Tokyo can be generalised requires 
further verification, but it is expected that the findings here would provide useful viewpoints 
and a basis for comparison with groups with different cultural and socio-economic 
backgrounds. 

2  METHODOLOGY 

2.1  Design of survey sheet 

A questionnaire survey consisting of 40 questions (including seven questions on personal 
attributes, such as eating and cooking customs at home, and experience of part-time jobs 
including involvement in mass disposal of food at work) was prepared. Table 1 shows the 
content of the survey (English translation of the survey sheet is shown in Appendix 1). Some 
questions were only applicable to students with an experience of part-time jobs. This was to 
observe the effect of the experience of mass food disposal, e.g. change in attitudes, which 
was the focus of Fukuoka et al. [17]. 

2.2  Survey subjects 

Surveys were conducted in Taisho and Teikyo Universities, in July and September 2015. 
Taisho University is located in central Tokyo, while the Hachioji Campus of Teikyo 
University where the survey was carried out is located in the suburb, 35 km west of central 
Tokyo. Both Universities are ranked mid to low in terms of school grades of admitted 
students, hence they are the major source of temporary workforce for the food businesses, as 
mentioned in Section 1.2. Printed survey sheets were distributed, filled in and collected at 
university classrooms. Altogether 406 valid responses were obtained. In terms of university 
affiliation, 294 at Taisho, and 112 at Teikyo. The gender ratio was 59% (male): 41% (female). 
The summary of responses is shown in Table 2. 
     In this survey, in addition to conventional personal attribute information such as age and 
gender, an additional attribute, “environment” and “non-environment” students was created, 
with the hypothesis that the degree of interest in environmental issues may affect the student’s 
attitudes on wastage of food. At Taisho University, undergraduate students enrolled in the 
environment policy major (course) were identified as “environment” students. The “non-
environment” group in Taisho consists of undergraduate students majoring in variety of other 
humanity subjects. Since Teikyo University does not have an environment related major, 
undergraduate students attending a lecture series on environment were tagged as 
“environment”. They were enrolled in different social sciences and humanity departments 
(e.g. economics, law, literature). The “non-environment” sample in Teikyo consists of 
undergraduate students in the sociology department, taking social statistics or programming 
practicals (selection of classes was due to logistic factors). 

3  ANALYSIS 

3.1  Attitudes to wastage of food 

Cross tabulation and statistical testing were conducted. The authors’ interest is how the 
attitudes towards food waste are affected by students’ upbringing and experiences. Four  
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Table 1:  Contents of survey sheet. 

 
* Questions in shades are those added to Fukuoka et al. (2016) by the 

authors. 

Content

Age

Gender

Place of living before entering university

a Live with family or not before university

b Currently live with family or not

a How many adults lived with you in childhood

b How many children did you live with in childhood

c No. of adults working >5 days/week

a Who prepared breakfast before university

b Who prepares breakfast now?

a Who prepared dinner before university

b Who prepares dinner now?

a Situation of lunch before university

b Situation of lunch now

a Breakfast with whom before age 15

b Breakfast with whom while at high school

a Dinner with whom before age 15

b Dinner with whom while at high school

House rules on finishing plate

Primary school rule on finishing plate

Experience of part time jobs (food or non-food related)

Type of business (food related only)

Experience of food disposal at work

Most memorable workplace

How long have you worked at this place

Taking home food that was destined to be wasted

a Concern on throwing away food that is edble

b Concern on the amount of disposal

c Concern on throwing items still in package

d Concern on what happens to thrown away food
e Concern on customers ordering excessive amount
f Shop's policy on throwing away food
g Costs of food waste disposal

Initial feeling towards food disposal
Current feeling towards food disposal
Change in attitudes after involvement in food disposal
Opinion on food disposal at business
Reasons for the above
Opinion on wasting food at home
Opinion on not finishing plate in restaurant

Question

Q1
(1)

(2)

Q2

(1)

(2)

(3)

(4)

Q4

(1)

(2)

Q3

Q5

Q6

Q7

Q8

Q9

Q10

(1)

(2)

(3)

(4)

(5)
(6)
(7)

Q11

(1)
(2)
(3)

(4)
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Table 2:  Summary of survey subjects. 

 
 
questionnaire items as dependent variables were identified. They are attitudes towards food 
waste by businesses (Q11-1), by oneself at home (Q11-3), at restaurants (Q11-4), and by 
others (customers) at restaurants (Q10-4-e) (Fig. 2). 
     In Q11-1, responses (3) (should be discouraged) and (4) (should be prohibited) were 
classified as attitudes against food waste. In Q11-3 and 4, response (3) (uneasy with wasting 
any amount or type of food) are tagged as such. For Q10-4-e, the authors compared those 
who are (1) very much or (2) somewhat concerned with customers ordering excessive 
amounts of food, against the rest ((3), (4) and (5)). The authors also created a composite 
boolean variable “against food waste in all settings” which takes the value of 1 when 
responses for Q11-1,3,4 and Q10-4-e above indicate anti food waste.  
     The independent variables were as follows (see also Table 1): “environment”/“non-
environment”, gender (Q1-2), current situation of housing (Q3-1b), presence of non-full time 
working adult (Q3-2AB), presence of more than three adults (extended family) (Q3-2A), 
currently cook own dinner (Q3-3), eat breakfast alone at primary school age (Q4), eat dinner 
alone at high school age (Q4), instruction (discipline) at home on finishing plate (Q5), 
instruction at school lunches (Q6), experience of food disposal at work (Q9). Some 
questionnaire items were not included as independent variables because of lack of variance 
(i.e. the responses were dominated by one choice). 
     Regarding Q9, out of 410 students, 85% (n=348) had experienced part-time jobs, 64% 
(n=263) in food related businesses. Of which, the restaurant (food service) sector had the 
largest share with 58%. 81% (n=215) of those on food-related part-time jobs were involved 
in food disposal operations. This is 52% of the total sample. 

3.1.1  Wastage of food by businesses 
Most respondents accepted that some wastage of food by businesses is inevitable. Only ten 
respondents chose that wasting food at businesses is something that should be prohibited. 
139 was of the opinion that it should be avoided, while 173 thought that it is a normal thing  
 

 

Figure 2:  Dependent and independent variables. 
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to do, and another 80 stated that it is a necessary thing to do. The authors grouped the former 
two responses (should be prohibited/avoided) as “against food waste” and carried out chi 
squared analyses on 2x2 cross tabulations with the independent variables. The authors also 
treated the response number (1 (necessary) to 4 (prohibited)) as a measure of resistance 
against food wastage and carried out t-tests on the difference of average values. Q5 
“Discipline on food at home” (Scolded for not finishing food) had the highest significance 
on the variance on attitudes towards food wastage by businesses (χ2=6.17, p=0.013/t=2.675, 
p=0.008, Fig. 3). Also those with no experience of food disposal at work (Q9) tended to be 
more against food wastage by businesses (χ2=4.77, p=0.029/t=1.990, p=0.047, Fig. 4). 
 
3.1.1.1  Reasons for opinions on food wastage at businesses 
In question Q11-2, the reasons for the opinions selected above in Q11-1 were asked. The 
results are summarised in Fig. 5. “Necessary rule for maintaining food hygiene” was the most 
popular reason chosen by those who are affirmative about food wastage (35%). This was 
especially the dominant reasoning for those with experiences of food disposal at work 
(p<0.01). Those who were affirmative to food wastage also selected as a reason, that food 
waste is recycled (11%) or donated (6%), however this was higher with those with no 
experience of disposal at work (p<0.01). Probably those with experience are aware that in 
most cases food waste is just treated as non-recyclable waste, and not donated or recycled. 
The opportunity of staff taking home what is destined for waste (11%) also contributed to the 
acceptance of food disposal. Interestingly, those with no experience in food disposal at work 
selected this item almost as much as those with experience, while only a fraction of those 
who actually took home expired food chose this as a reason (see Section 3.2 for further 
discussion on this). 
 
 

 

Figure 3:  Discipline at home and opinion on food wastage by businesses. 

 

 

Figure 4:  Opinions on food wastage by businesses, according to work experience. 
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Figure 5:  Reasons for opinions on food wastage by businesses. 

 

Figure 6:  Attitudes towards wastage of food at home. 

3.1.2  Wastage by oneself 
 
3.1.2.1  Wastage of food at home 
72.4% (280 out of 402) of the respondents expressed uneasiness to wasting any amount of 
food at home, while 50 respondents did not mind leaving food that they don’t like, and 15 
were of the opinion that it is okay to leave any type or amount of food. Two independent 
variables turned out to have a statistically significant relationship with this response (p<0.05 
in chi squared tests). Those were “scolded for not finishing food at home” (χ2=5.86, p=0.016, 
Fig. 6), and the “presence of any adult at home not in full time employment” (χ2=4.44, 
p=0.035). “More than three adults at home” had a p-value of 0.052. Basically, adults’ 
supervision appears to nurture the attitude not to waste food at home. There was a difference 
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in gender as well. Females tend to be more concerned about wasting food at home, although 
not statistically significant at the 5% level (p=0.068). 
 
3.1.2.2  Not finishing own plate at restaurants 
The proportion of respondents finding it uneasy to leaving any type or amount of food at 
restaurants was 57.6% (216/401), much lower than for that at home. 97 respondents were 
against leaving a large amount of food. Nine indicated that they did not mind about wastage. 
The issue of food waste does not appear to be a matter of money; “depends on the price of 
the item” was the least popular with only seven responses. Here again, “scolded for not 
finishing food at home” had a strongly significant effect on the responses (χ2=18.6, p<0.001, 
Fig. 7). “Environment/non-environment” was also significant (χ2=8.08, p=0.004). 

3.1.3  Waste of food by others at restaurants 
This item was asked only to those with experience in food-related work, as they are more 
likely to come across customers that order excessive amount of food and to witness that the 
leftover goes to waste. The total applicable respondents were 215, as opposed to n=402 in 
Sections 3.1.1 and 3.1.2. 
     No independent variable turned out to have a significant effect on response to this 
question. Nevertheless, instructions at school lunches had the strongest influence (p=0.18, 
Fig. 8). This was stronger than “scolded at home for not finishing plate” (p=0.23) which was 
prevalent in the above sections. This can be due to the fact that the setting and context of 
school lunches are more similar to the situation at restaurants compared to eating at home. In 
addition, instructions at schools may have provided a sense of moral norm that wasting food 
should not be a matter of personal choice. 
 

 

Figure 7:  Attitudes towards not finishing plates at restaurants. 

 

Figure 8:  Instruction at school lunches and attitudes to clients at restaurants. 
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3.1.4  Wastage of food in all settings 
Twenty nine (13.6%) out of 214 applicable respondents expressed uneasiness or objection to 
wasting food at all four situations (by oneself at home and at restaurants, by businesses, and 
by customers at restaurants). Only one independent variable turned out to have a statistically 
significant relationship with the “against food waste in all settings” attitude, namely Q5 – 
scolded if didn’t finish food at home (χ2 = 9.39, p<0.005). Another factor that gave a positive 
tendency to this attitude was enrolment in environment courses or lectures at university (6.7% 
points difference, although not statistically significant). Variables such as gender or 
instruction at school lunches did not make a notable difference on overall attitudes to food 
waste. 

3.2  Analysis of emotions 

3.2.1  Education, emotions and attitudes 
Q10-5 asked about the feeling or emotion when the students first witnessed food disposal at 
work. The respondents were to select up to two emotions from the list of nine, including “no 
significant feeling” (did not feel anything) (Fig. 9). “Surprise” (35%) was the most prevalent 
choice. “Uneasiness”, “no emotion” and “sadness” were each chosen by about 25%. 
Theoretically there are 81 combinations in the responses, but the authors have classified them 
into (1) surprise only, (2) uneasy only, (3) no feeling (only), (4) sadness or anger (+ any other 
emotion), (5) positive feeling (excitement and happiness + any other emotion), (6) others. 
This is because “surprise” is rather value neutral, “uneasy” is a weaker feeling and not as 
specific as compared to “sadness” or “anger”, which were considered as firm negative 
emotions. 
     The authors assumed that feelings or emotions can be a driver for attitudes or opinions, 
and conducted cross tabulations. However, even “sadness or anger” did not have any 
significant relationship with the attitudes to food wastage at various settings as analysed in 
Section 3.1 (Fig. 10). Nor did these feelings and emotions have any significant relationship 
with education and upbringing factors such as enrolment in environment courses or being 
scolded at home for not finishing ones plate (Fig. 11). This suggests that education have little 
influence on emotions, and emotions have little influence in attitudes or opinions. Emotions 
can just be first impressions, not triggering any further thoughts. 
 
 

 

Figure 9:  Emotions at initial experience of food disposal at work. 
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Figure 10:  Emotions and attitudes towards food wastage by businesses. 

 

Figure 11:  Discipline at home and emotions. 

 

Figure 12:  Concerns on food disposal by businesses. 

3.2.2  Emotions and aspects of concern 
In Q10-4 (concerns relating to food disposal at businesses), more than half of the students 
who experienced mass disposal of food were “very much concerned” about the fact that the 
food they throw away food is still edible, and also that they throw a large amount. Smaller 
concern was indicated on what happens to the disposed food, or the cost of disposal (Fig. 12). 
     Emotions did have relations with response to Q10-4. Those who experienced sadness or 
anger are significantly more concerned that the disposed food is still edible (Fig. 13), the 
quantity of disposal, what happens to the disposed food, and the cost of disposal. On the other 
hand, the sad and angry were not significantly more concerned with shop’s policy on food 
disposal, which generally received a low concern (Fig. 14). It appears that the students take 
these policies as acceptable or given. Some of the students have concerns with the practise 
of food disposal, but not as far as to form a rigid opinion on it. 
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Figure 13:  Emotions and concern that food waste is still edible. 

 

Figure 14:  Emotions and concern on store policy. 

 

Figure 15:  Taking home surplus and emotions. 

3.2.3  Positive emotions and the opportunity of taking home food that was destined to 
disposal 

There were a minority of respondents who were excited or felt happy. All those who had a 
positive feeling to food wastage had experiences of bringing home food that was destined to 
waste (Q10-3). However, only 5% of those who could take advantage of wasted food 
indicated positive feelings, the rest (95%) were negative or had no significant emotions (Fig. 
15). In addition, being allowed to take home surplus did not affect students’ opinions towards 
wastage by businesses (Fig. 16). 
     Together with the results in Section 3.1.1.1, it could be said that letting workers take home 
surplus or expired food can make people (including outsiders) less resistant to the current 
wasting practice, but it would not give much adverse incentive for workers not to make efforts 
on reducing food waste (they still feel bad to see food being wasted). 
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Figure 16:  Taking home surplus and opinions. 

 

Figure 17:  Changes after experiencing food disposal at work. 

 

Figure 18:  Caring more about expiry dates and opinions. 

3.2.4  Changes in emotions over time 
Q10-6 asked if the emotions selected in Q10-5 has changed over time with continuation of 
work. Most respondents currently feel the same as in the beginning (65%), but 30% have a 
weaker or no feeling after working for a while. Only 4% have stronger feelings than in the 
beginning (Fig. 17). It is understandable that “surprise” only happens with the first encounter, 
and also as one gets used to the situation, negative feelings can fade. 

3.2.5  Changes in attitudes and behaviour as a result of experiencing food disposal at work 
Regarding Q10-7 (changes in attitudes, multiple answers allowed), while 25% expressed that 
their attitudes haven’t changed with being constantly involved in disposing food (especially 
with those who “didn’t feel anything” in Q10-5), 40% became more concerned with expiry 
dates, 30% were more conscious on their own food wastage, and 13% stated that they lost 
the resistance against wasting food. Only a very small minority (4%) were motivated to tackle 
with food waste as a social issue. 
     A cross tabulation between Q10-7 and Q11-1 (opinion on food wastage by businesses) 
was conducted. It turned out that those who became more concerned with expiry dates were 
significantly more supportive of food disposal practices in Q11-1 (it is “necessary” to dispose 
of food, Fig. 18). 
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4  DISCUSSION 
The above results showed that “scolded for not finishing food at home”, i.e. food education 
at home, had the strongest effect on attitudes to food wastage in general. Probably, factors 
such as eating together with someone at home etc. are probably on the same vector, as adults 
can show role models on attitudes towards food, even if they didn’t explicitly instruct. 
     On the other hand, instructions at school lunches did not turn out as statistically significant, 
although it showed supporting tendencies to attitudes against food waste (e.g. concern on 
clients ordering excessive amounts at restaurant). It could be pointed out that food education, 
such as instruction to finish everything on plate at schools in Japan is becoming increasingly 
difficult nowadays. There are now more children with allergies to various kinds of food, and 
there is the presence of “monster parents” who will misinterpret encouragement to finishing 
one’s plate as corporal punishment – forcing to eat something against one’s will. Naturally, 
teachers will be risk avert and not intervene on pupils habits with food (this is reflected in the 
survey results that students having experienced a rigid policy about finishing school lunches 
was rare). However, school lunches are seen as an important opportunity for food education 
[20], and parents expect a lot from it – even wishing to delegate their role of food education 
to schools [21]. Broader knowledge on the issues may also help; the survey results indicated 
that students taking environmental courses tend to have a more frugal attitude towards food 
(Sections 3.1.2.2/3.1.4 above). Having observed the disconnection between emotion, concern, 
and attitudes (Sections 3.2.1 and 3.2.2), as well as the tendency of taking disposal policies 
and best before dates as given, probably the most important role of education is to nurture 
the ability of formulating ones opinions when faced with experiences that trigger some kind 
of concerns or negative feelings. 
     Survey results indicated that those who are more concerned with “best before” dates tend 
to be more affirmative to food disposal by businesses (3.2.5). Also, many chose as a reason 
that food disposal by businesses is a necessary rule for hygienic control (3.1.1.1). It is 
reported that Japanese consumers tend to have almost an obsession with freshness and 
perfectness of food [14]. It is usual practice to divert the whole production lot to disposal 
when there is a minor defect on outer packaging, or a very small possibility of foreign objects 
(e.g. broken plastic parts of a processing machine) in a product. Some companies that did not 
follow this procedure were bashed in the media and/or boycotted by the public, although no 
actual damage to health had happened. Under the current situation, any effort to reduce food 
waste by businesses will most likely run the risk of having a bad reputation of being 
denounced, for example, for incompliance of standards. The projected financial savings by 
efficient use of food is far outweighed by the risk of losing business by ungrounded 
accusations. 
     As a breakthrough, a legislative initiative such as the French and Italian laws on mandating 
supermarkets to utilise all food that they handle (ban on disposal) would help in providing 
legitimacy for action on food waste reduction by businesses. Other legal provisions such as 
the “good Samaritan act” [22], or exemption for liability on food taken out of restaurant 
premises are crucial in getting businesses implement effective measures. 
     Hands-on experience with food, such as regularly cooking own meals also appeared to 
nurture attitudes against food wastage. Contrarily, another hands-on experience with food, 
throwing away food in a part-time job setting, seemed to create higher acceptance of food 
wastage, rather than raising critical awareness. Probably, being paid to do something gives a 
sense of authorisation for the action. Also, in general, people try to justify what one is made 
to do. Obedience is considered a virtue in Japan, and it is somewhat disappointing that the 
encounter with mass disposal of food, for most students, does not lead to anger or a perception 
that it is a social issue that needs to be tackled. 
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