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ABSTRACT 
 
The purpose of the paper was to determine the 

quantity and composition of plate waste left over 
after the guests had consumed their meals in a res-
taurant that serves only vegan meals and in restau-
rant that serves dishes including food of animal 
origin. Both restaurants are located in Zagreb (Cro-
atia) and the sample size was 500 plates. After meal 
consumption, each component was weighed sepa-
rately. Subsequently, in-depth interviews were 
conducted with restaurant staff members. Out of the 
500 plates served in the vegan restaurant, 377 were 
empty after the guests had finished their consump-
tion. The remaining 123 plates contained 6,951 g of 
plate waste. In the restaurant that serves meals 
containing meat, 264 out of the 500 serving plates 
remained empty. The remaining 236 plates con-
tained 20,966 g of plate waste. In addition, it was 
assessed whether the size of the portion caused an 
increase in amount of food waste. Namely, when 
portion size was larger than 410 g more plate waste 
was generated, but at the same time also more food 
was eaten. The results and research methodology 
could act as a useful guide for decreasing plate 
waste in restaurants and invoke a possible change 
of eating habits. 
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INTRODUCTION 
 
Food production is one of the main factors re-

lated to environmental impacts in the European 
Union (EU). The environmental impact of food 
production and consumption is worsened when 
food is wasted rather than consumed. When food is 
wasted, then all associated activities and emissions 
created in the food supply chain are in vain [1]. The 
United Nations' Food and Agriculture Organization 
[2] estimates that the world produces about 1.4 
billion tons of food waste each year. The amount of 
food waste that is thrown every year is enough to 
feed about 2 billion people.  

 
Reducing food waste would help in the path 

towards a more sustainable global food system [3]. 
It is important to explain definitions such as food 
loss, food waste and plate waste. Food loss is wast-
age of food from production to retail and consumer 
phases. This includes losses from harvesting, han-
dling, storage, packing or transportation of food 
[2,4]. Food waste is a term that designates edible 
and healthy food that is lost from the food produc-
tion chain [5]. Food waste can be divided into sev-
eral categories such as edible/inedible food waste or 
avoidable/unavoidable food waste [1]. Research has 
showed that food waste made in restaurants can be 
classified into several categories or areas depending 
on where the waste is generated. Categories are 
storage losses, preparation losses, service losses, 
leftovers and plate waste. The term “Plate waste” 
designates all edible waste that has remained on the 
plate after the end of the meal, or in other words, 
plate waste represents food that is served but not 
eaten [6]. Plate waste is often measured in order to 
get information on how customers are satisfied with 
the food they ate. This information can prove to be 
helpful when planning the menu or to make chang-
es to the existing menu. Plate waste in hospitals can 
also show patient food adequacy and meal provi-
sion efficiency. Plate waste measured in hospitals 
can be 2 to 3 times higher than food waste meas-
ured in restaurants, schools, kindergartens or can-
teens. To estimate plate waste, there are two basic 
measurement methods. These are weighing method 
and estimation method [7].  

Some scientists divide measuring plate waste 
methods into direct and indirect methods depending 
on whether the plate waste is weighed or evaluated. 
Regardless of the existence of both the “direct 
method” and “weighing method” terms, weighing 
plate waste is the most accurate and most common-
ly used method. The weighing method includes 
collecting plate waste and weighing total mass, or 
each individual food component can be measured 
individually. Although the weighing method is the 
most accurate and commonly used, it requires sig-
nificant resources and time and can therefore be 
difficult to perform without interrupting normal 
work of the food facility [3,7]. Therefore, the visual 
assessment methods are becoming ever more popu-
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lar because of their simplicity of implementation 
and cost efficiency [8]. Visual estimation uses a 
scale to measure approximately what proportion of 
food is left based on different grading scales for 
plate waste. Compared to the weighing method, the 
visual evaluation method requires less time and 
space. The negative aspects of the visual assess-
ment method are observer affinities and subjective 
attitudes. The results of plate waste estimation are 
most often displayed as the percentage by weight of 
served food that has remained undisturbed. In some 
studies, the results are presented in terms of money 
value of plate waste [7,8].  

The European Commission has set a target 
presented in the document The Roadmap to a Re-
source Efficient Europe [9], according to which the 
EU waste disposal should be reduced by 50% by 
2020. In accordance with the aforementioned, the 
government of the Republic of Croatia has set the 
Waste Management Plan of the Republic of Croatia 
for the 2017-2022 periods. In this document, the 
government of the Republic of Croatia has intro-
duced a series of measures that may lead to reduc-
tion of food waste [10]. In order to reduce the 
amount of food waste, it is necessary to work on 
improving the system for collecting and processing 
food waste data. There is still no uniform data col-
lection system. Currently, reliable data are missing, 
especially data on the quantity and type of food 
waste from the service sector in the Republic of 
Croatia. 

Anthropologists often emphasize that eating 
habits are most challenging to change. Nonetheless, 
over the past hundred years, eating habits have 
changed significantly. The reason for this is indus-
trialization, urbanization, the revolution in produc-
tion, storage, transport, distribution and consump-
tion of food, as well as the desire for a healthier 
way of life. Precisely because of the adoption of 
healthier eating habits, the consumption of carbo-
hydrates per capita has decreased, while the con-
sumption of milk, fruit and vegetables increased. 
Thus, there is an increasing number of people who 
do not eat meat and/or generally food of animal 
origin such as cheese, eggs, milk, meat, etc. Re-
search in Europe in 2018 revealed that the greatest 
contribution to general impacts on food waste re-
sulted from meat products [1,11]. That is why the 
vegan and vegetarian diet is considered more envi-
ronmentally friendly, and it was the reason why we 
decided to compare the amount and composition of 
food waste in a restaurant offering meals of animal 
origin versus a vegetarian restaurant. 

It is also important to emphasize that when it 
comes to plate waste, the decisions that people 
make are crucial. Although people may not be 
aware of this, their choices and the food they (not) 
consume directly affect the environment. Addition-
al information to people and a change in diet could 

benefit both the health of the population and the 
environment [12].  

This study aimed to determine the quantity 
and composition of plate waste left over after food 
consumption in two restaurants in Zagreb, Croatia. 
Food waste was measured in two different restau-
rants, i.e. in one restaurant facility, only vegan 
meals are served, while the other restaurant facility 
serves foods that include meals of animal origin. 
From the results obtained, observing each category 
of waste separately, it was determined which type 
of food made the largest component of plate waste. 
Furthermore, the aim of the study was to determine 
whether the vegan restaurant produced less plate 
waste than the restaurant that serves animal-derived 
dishes.  

 
 

MATERIALS AND METHODS 
 
Due to the protection of data and privacy and 

for the sake of simplicity, the restaurant facility 
which serves only vegan meals is designated as 
“Restaurant A” and the other restaurant facility 
which serves foods that include meals of animal 
origin is designated as “'Restaurant B”. Both restau-
rants are located in Zagreb (Croatia) and the sample 
size in both restaurants was 500 plates.  

In Restaurant A, two chefs and two assistant 
chefs are employed. They make about 100 meals 
per day. The initial plate weight was known in 
Restaurant A because of the norms that were made 
before. This means that the initial plate weight was 
known at this restaurant without the need for 
weighing. In Restaurant B, there are seven people 
working in the kitchen, of which three are chefs and 
three assistant chefs, and one person is a pizza mas-
ter. The average daily number of meals made in 
Restaurant B is between 100 and 150. The restau-
rant offers a range of three different daily meals, 
which vary depending on the day of the week, piz-
zas and meals on request. Restaurant B is located in 
the immediate vicinity of the city industrial zone 
and most common guests are employees from the 
surrounding companies who come to dine during 
their lunch breaks.  

A direct method of weighing plate waste that 
remained on the plate after consumption was used 
in this study in both restaurants. After the custom-
ers were done eating, each component left over was 
weighed separately on the kitchen digital scale. If 
the plate was returned after consumption to the 
kitchen completely empty, the amount of plate 
waste was recorded as zero but these results were 
also taken into account in the research. After 
weighing plate waste from 500 plates, all the meas-
urements were entered in tables with predefined 
waste categories to help determine the composition 
and the average amount of plate waste as easily as 
possible. If more food components have been left 
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on the plate after the customer was finished eating 
their meal, each component was weighted separate-
ly. All the food left on the plate after consumption 
was weighed on a digital scale, its amounts were 
recorded in the waste tables, and then the food was 
thrown away.  

Tables defined by these categories allow easi-
er and more efficient classification of plate waste 
for further data processing. The category of grain 
products included falafels, pasta, tortillas, vegetable 
pies (fritters) and lasagne. Category of processed 
beans included hummus and puree made of lentils 
and pumpkin. Category of lettuces and salad in-
cludes all vegetables served as salad - green salad, 
cabbage, tomatoes and other. Unavoidable waste 
includes bones and skin from meat and fish bone 
together with the heads. Grain products included 
couscous, buckwheat, bulgur, barley and similar 
food.  

After weighing plate waste in-depth interviews 
were conducted with certain members of the restau-
rant staff. The researchers talked to the main chef 
and procurement manager at both restaurants. All 
the respondents who participated in the in-depth 
interviews were asked the same questions. 

 
 

RESULTS AND DISCUSSION 
 
Out of the 500 plates served in Restaurant A, 

377 remained empty after the restaurant guests had 
finished their consumption. On the remaining 123 
plates containing plate waste, the total measured 
amount of plate waste was 6,951 g. The mean 
amount of waste per plate in a sample of 123 plates 
returned with a certain amount of food was 56.51 g. 
Considering that in this study the total sample was 
500 plates per restaurant, the mean amount of food 
waste per plate (if all plates were taken into ac-
count) was 13.90 g. The amount of plate waste after 
the end of consumption varied depending on the 
type of food. The largest amount of plate waste in 

Restaurant A consisted of grain products (without 
bread) with a total quantity of 2,162 g or 31% of the 
total amount of plate waste, followed by the waste 
of rice (1,118 g). The smallest amount of plate 
waste in Restaurant A consisted of vegan mayon-
naise with the amount of 4 g (0.06 %) (Table 1). 
Statistical processing of plate waste from Restau-
rant A is shown in Table 2. 

In Restaurant B, out of the 500 plates served, 
264 remained empty after the restaurant guests had 
finished their consumption. On the remaining 236 
plates containing plate waste, the total measured 
amount of plate waste was 20,966 g. The mean 
amount of food waste per plate in a sample of 236 
plates returned with a certain amount of leftovers 
was 88.84 g, but the mean amount of waste per 
plate was 41.93 g when all 500 plates were taken 
into account. In Restaurant B, the largest amount of 
plate waste referred to potatoes with a total quantity 
of 7,352 g or 35% of the total amount of plate 
waste. It is interesting to note that one category in 
restaurant B had more waste than all the categories 
in restaurant A combined. The next category of 
food that produced a lot of plate waste was una-
voidable waste. This category includes skin and 
bones of meat or fish. Total quantity of unavoidable 
waste was 4,311 g. The category of unavoidable 
waste was followed by the amount of fish (2,911 g) 
and meat (1,989 g) waste. Only 8.5% of total food 
waste referred to the category of vegetable waste 
with 1,284 g. Unlike Restaurant A, which is vegan, 
rice ranked sixth in restaurant B with 1,027 g, fol-
lowed by the grain/wheat products (868 g), bread 
(522 g), stewed vegetables (492 g), and lettuces and 
salad with the smallest amount of 210 g (1%) (Ta-
ble 3). 

The last column in Table 4 shows how many 
plates represented each waste category. This means 
that in addition to having the most potato waste, it 
is also the most common food on the plate. Specifi-
cally, potatoes were also found on almost 50% of 
the food waste plates. 

 
TABLE 1 

The amount and composition of plate waste in the Restaurant A 
Type of waste Quantity (g) % 

Grain products 2,162 31.10 
Rice 1,118 16.08 
Stewed vegetables 1,054 15.16 
Other vegetables 643 9.25 
Lettuces and salad  624 8.98 
Beans products 569 8.19 
Bread 472 6.79 
Cakes 191 2.75 
Potato 114 1.64 
Vegan mayonnaise 4 0.06 
Total: 6,951 100 
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TABLE 2 
Statistical analysis of data from Restaurant A 

Type of waste Average 
(g) 

Standard 
deviation Minimum (g) Maximum (g) Number of plates with 

this waste 
Grain products 17.58 48.90 8 287 34 
Rice 9.09 36.03 14 320 19 
Stewed vegetables 8.57 29.22 12 242 19 
Other vegetables 5.23 22.44 3 175 13 
Lettuces and salad  5.07 15.88 3 109 23 
Beans products 4.63 17.86 5 160 16 
Bread 3.84 12.53 11 79 16 
Cakes 1.55 11.99 5 131 7 
Potato 0.93 7.55 8 79 3 
Vegan mayonnaise 0.03 0.36 4 4 1 

  
TABLE 3 

The amount and composition of plate waste in restaurant B 
Type of waste Quantity (g) % 

Potato 7,352 35.07 
Unavoidable waste 4,311 20.56 
Fish/squid 2,911 13.88 
Meat 1,989 9.49 
Vegetables 1,284 6.12 
Rice 1,027 4.90 
Grain products 868 4.14 
Bread 522 2.49 
Stewed vegetables 492 2.35 
Lettuces and salad  210 1.00 
Total: 20,966 100 

 
TABLE 4 

Statistical analysis of data from Restaurant B 
Type of  waste Average (g) Standard devia-

tion Minimum (g) Maximum (g) Number of plates with 
this waste 

Potato 31.19 47.38 4 257 115 
Unavoidable waste 18.42 39.31 15 200 56 

Fish/squid 11.72 42.72 4 410 52 
Meat 8.5 23.83 2 172 47 

Vegetables 5.49 23.86 9 225 20 
Rice 4.39 21.27 6 186 15 

Grain products 3.71 17.27 7 160 14 
Bread 2.23 17.19 26 228 7 

Stewed Vegetables 2.10 11.76 15 135 11 
Lettuces and salad  0.89 8.06 15 104 4 

 
TABLE 5 

Comparison of data obtained from Restaurant A and Restaurant B 
  Restaurant A Restaurant B 
Type of restaurant vegan meaty 
Number of empty plates 377 264 
Number of plates with waste 123 236 
Total amount of waste 6,951 g 20,966 g 
Mean value of food waste per plate (500 plates) 13.90 g 41.93 g 
Annual amount of plate waste 361.45 kg 1,090.23 kg 
 
When comparing the amount of plate waste 

generated in Restaurant A and Restaurant B, it is 
evident that threefold lower amounts of waste were 
produced in Restaurant A that serves only vegan 
foods (Table 5). 

The data obtained in this study are hardly 
comparable with the research conducted to date 
because there is not much information so far on the 
amount of food/plate waste from restaurants that do 
not serve meat dishes (vegan and vegetarian restau-
rants and the like). The results obtained in this 
study are different from those reported by Ferreira 

(2013) [13], where the average amount of food 
waste was 200 g per plate. Similar results were 
obtained by Silvennoinen (2015) [14] in Finland, 
where the quantity of wasted food per portion in 
workplace canteens was 189 g per portion. A study 
on the amount of food waste was also conducted in 
China in 4 cities, where the average amount of food 
waste per capita per meal was calculated to be 93 g 
in 2015 [4]. Taking these researches into account, 
the amount of plate waste in the restaurants from 
Zagreb was much smaller when compared to differ-
ent facilities that provide food around the world.  
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TABLE 6 
Comparing the portion size and increase of amount of waste in Restaurant A and Restaurant B 

  Restaurant A Restaurant B 
Number of plates where the portion was less than 410 g: 41 61 
The average portion quantity when the portion is less than 410 g: 375.61 g 377.25 g 
Total plate waste where the portion was less than 410 g: 2,228 g 5,302 g 
The average amount of plate waste where the portion was less than 410 g: 54.34 g 86.92 f 
Percentage of plate waste where the portion was less than 410 g: 14.47% 23.04% 
Number of plates where the portion was more than 410 g: 82 175 
The average portion quantity when the portion is more than 410 g: 509.63 g 553.20 g 
Total plate waste where the portion was more than 410 g: 4,723 g 15,664 g 
The average amount of plate waste where the portion was more than 410 g: 57.60 g 89.51 g 
Percentage of plate waste where the portion was more than 410 g: 11.30% 16.18% 
 
Considering the composition of plate waste, 

there also are differences. In the vegan restaurant, 
most of the plate waste consisted of grain products, 
whereas in Restaurant B, most of plate waste con-
sisted of potatoes. The results obtained in Restau-
rant B are similar to the results of a survey conduct-
ed in Sweden, where school students mostly left 
potatoes, rice and pasta [15]. In another study con-
ducted in China, the results were completely differ-
ent in terms of waste composition. Vegetables con-
tributed most to plate waste (29%), followed by rice 
(14%), seafood (11%), wheat (10%), and pork (8%) 
[4]. These data clearly illustrate the problem of data 
comparison because each restaurant serves different 
type of foods and the results obtained are difficult 
to compare. This is especially apparent when com-
paring different dishes and consumer habits and 
socio-demographic characteristics [16].  

A study conducted in Canada investigated 
whether the portion size influenced the amount of 
waste [6]. They found that increasing the portion 
size in turn increases the percentage of waste. The 
results also suggested that there was an obvious 
'step' at about 410 g, because researchers conclude 
that plates greater than approximately 400 to 410 g 
were unlikely to generate zero waste. This result 
does not suggest, therefore, that meals should simp-
ly be reduced. It is more likely that the amount of 
about 410 g or above is too large a quantity for 
some consumers and they simply cannot eat every-
thing on the plate [6]. The results obtained in Res-
taurant A and Restaurant B was divided into more 
or less than 410-gram-sized portions. In the first 
half of the Table 6 are results of portions less than 
410 g followed by results where the portions 
weighed more than 410 g. 

This data analysis confirmed the results from a 
Canada study [6], where the amount of plate waste 
increased with the increase in portion. It can be 
concluded that when the portion is larger (more 
than 410 g), more total waste is generated. In Res-
taurant A, for example, when the portion was less 
than 410 g, a total of 2,228 g of waste was generat-
ed. When the portion was larger than 410 g, twice 
as much waste was generated (4,723 g). The results 
of research conducted for this paper have not con-
firmed the fact that increasing the portion size in-
creases the percentage of waste. On the contrary, 

the percentage of plate waste where the portion was 
larger than 410 g was lower compared to the per-
centage of plate waste where the portion was less 
than 410 g. In Restaurant B, for example, the per-
centage of plate waste was higher (23.04%) when 
the portion was less than 410 g. In portions larger 
than 410 g, the percentage of waste on the plate was 
16.18%. Similar results were also obtained in the 
vegan restaurant (Table 4). It can be concluded that 
more food is eaten when the portion is larger. This 
conclusion could be interesting to nutritionists and 
physicians considering the growing proportion of 
obese people all over the world.  

When it comes to increased energy intake 
through food, it is interesting to point out the obser-
vations of Macdiarmid (2013) [12] where the focus 
was made on Green House Gas Emissions (GHGE) 
and climate change. In that study, two suggestions 
were made to reduce GHGE. The first was to re-
duce the intake of meat and dairy products, while 
the second was to reduce the excessive consump-
tion of food. This would mean consuming only as 
much energy as it is necessary to maintain a healthy 
body weight. Accepting these suggestions restau-
rants could have both health and environmental 
benefits. Following these tips, it can be concluded 
that eating in meat-free restaurant (like Vegan Res-
taurant A) would be more environmentally friendly. 

The results obtained in this study may be ex-
plained or at least clarified by analysing opinions 
and beliefs of the restaurant employees where data 
were collected. In-depth interviews were conducted 
in Restaurant A and Restaurant B. Respondents 
were asked about kitchen waste, service losses, and 
other food waste and plate waste issues. All the 
respondents in both restaurants emphasised food 
quality as an essential factor. Groceries bought at a 
discount spoil faster. Automatically, more food is 
thrown away and discount saving is actually ques-
tionable. On the other hand, less food is thrown if 
high-quality groceries are acquired, especially the 
ones that have quality certificates. Respondents in 
both restaurants first use groceries that have a near 
expiration date. No large stock is made. Groceries 
are purchased as needed and it is not the reason 
why food is being thrown away. The amount of 
food thrown away due to expiration date was insig-
nificant in its amount. If food is thrown away due to 
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the expiration date, it is mostly fresh food (vegeta-
bles) in Restaurant B and hummus in Restaurant A. 
The respondents stated that they were mindful con-
cerning the amount of supplies being ordered. If too 
much is cooked or if all the cooked food is not 
sold/consumed by the end of the working day in the 
vegan restaurant, the restaurant workers often share 
the food leftover among themselves. In Restaurant 
B, stewed vegetables, soups and the like are stored 
for another day or some foods are frozen. For ex-
ample, grain food if not used is usually frozen and 
later used to make other kinds of meals. In Restau-
rant B, the food that is not eaten is frozen, shocked, 
or vacuumed if possible. The food that can be used 
for another day is stored in cooling chambers. Ac-
cording to the restaurant manager at the vegan res-
taurant, vegan mayonnaise is the largest part of 
their plate waste. The reason is not known. The 
restaurant manager assumes that the reason may be 
because vegan mayonnaise tastes differently from 
the 'typical mayonnaise' because it is made without 
eggs and with soy milk.  

The restaurant manager in Restaurant B be-
lieves that side dish is their biggest leftover. The 
manager feels that the reason is that guests prefer to 
eat meat and that the side dish on the plate is too 
large in quantity. According to the data collected in 
this research, the restaurant manager in Restaurant 
B is right because potatoes were the biggest part of 
plate waste. This fact is also confirmed by the re-
sults of a research from Switzerland, which showed 
that meat and fish rarely become waste [15]. When 
asked the question: In your opinion, are portions in 
your restaurant too large and is that the possible 
cause why food stays uneaten, in both Restaurant A 
and Restaurant B respondents answered that the 
portions might be too large and gave reasons as to 
why food is left on the plate and why food is even-
tually thrown away. The Restaurant B chef further 
noted that the portions might be too large but that 
they could not be reduced because of the price. 
Employees in the same restaurant said that when 
the amount of side dish was reduced, the guests 
expressed their discontent. The chefs in both restau-
rants and the manager in Restaurant B believe that 
one of the reasons for food being left on the plate is 
because the food is not visually eye pleasing. The 
head of the vegan restaurant did not agree with the 
above because he did not believe that serving meals 
that were not visually eye pleasing was the reason 
for waste disposal. Restaurant managers and chefs 
in both restaurants answered positively the question 
whether they were willing to get informed and learn 
new skills in order to reduce the amount of waste. 
In order to prevent the formation of waste when 
purchasing groceries, it is advisable to check what 
the actual consumption of food is when compared 
to the quantities that are ordered. It is recommended 
to establish a precise storage and stock inventory to 
avoid food getting spoiled due to oversupply. Fur-

thermore, by purchasing local products, one con-
tributes to the reduction of adverse environmental 
impacts due to transport of goods.  

The first step in the process of preventing the 
emergence of food/plate waste requires identifica-
tion of the type and amount of waste generated by 
the business. This means that research such as this 
one should be carried out by every restaurant that 
wants to reduce the amount of plate/food waste. It 
is suggested that organic waste is separated from 
the rest of the waste during one week in a separate 
vessel. It is important that the week in which the 
measurement is carried out is representative (it is 
important to select a week that will adequately 
display business throughout the year). For example, 
it is not advisable to measure food waste during the 
week in which some exceptional events take place 
(for example, New Year's Eve). As an example of 
our research, the annual amount of plate waste in 
the vegan restaurant (Restaurant A) would be about 
361,452 g, whereas in Restaurant B it would be 
1,090,232 g (Table 5). As stated earlier, the results 
obtained by measuring plate waste in restaurants 
can help the restaurant staff change or adjust the 
menu or otherwise develop a policy that will strive 
for a smaller amount of food /plate waste. If despite 
the above-mentioned the facility prepares too much 
food that cannot be sold, it is advisable that the 
food is shared by the restaurant staff. It is also ad-
visable to educate and train restaurant workers 
(primarily waiters) to ask guests if they want to take 
home food they have not eaten, so that they can 
later eat it at home (doggy bag). One another option 
is to donate the food that is leftover. 

With the information received through conver-
sation with restaurant staff, one can conclude that 
employees in both restaurants take care when it 
comes to food quality, food storage, the atmosphere 
in the restaurant, and finally the amount of food that 
is thrown away. Taking this professional and re-
sponsible approach into account, these restaurants 
may have a smaller amount of plate waste com-
pared to other restaurants around the world where 
such or similar research was conducted.  

Although the employees in this research are 
rationally handling the food in this study, certain 
information is also needed for the users of the food 
that is served. Recently, people have been thinking 
more and more about the impact of human exist-
ence on the environment and its threat. This is con-
firmed by a survey conducted in 2001 where 62% 
of adults in Australia stated they were concerned 
about environmental issues. Nevertheless, people 
are not sufficiently informed about the environmen-
tal impact of food waste and the environmental 
impact of food generally. Macdiarmid (2013) [12] 
found out that out of a sample of 3,000 adults in the 
UK, only 15% of respondents would be willing to 
change their diet for environmental benefits. The 
same survey pointed out that only 22% of respond-
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ents thought it were possible to make positive shifts 
towards environmental benefits with a reduction in 
meat consumption. Health and nutrition profession-
als are in a position to improve consumer awareness 
of the link between food, health and the environ-
ment [17]. Keeping in mind that according to the 
data from this research, less wastes occurring in a 
vegan restaurant and that plant-based diets have 
less environmental impact, more research is needed 
to confirm the above said in more detail. But it 
could be concluded that a diet that does not include 
meat is less damaging to the environment and that 
kind of diet should be encouraged. The above said 
also indicates that consumers can make nutritional 
choices that can improve current and future envi-
ronmental situation as well as improve their health 
[18].  

Finally, when talking about plate waste in 
general, one needs to keep in mind other factors 
that can influence the amount of plate waste such as 
age, gender or consumer habits. Education, socio-
economic status of consumers, environment during 
meals, as well as the reason for meal (business 
lunch, meal with friends or family, etc.) and various 
other reasons can influence the amount of plate 
waste [19].   

While this paper does not address disposal of 
food waste directly, it is important to emphasise 
that food waste has a certain potential for further 
usage and that the worst possible option for dispos-
al of plate waste is disposal at landfills. When 
providing restaurant services, it is mainly non-
hazardous waste that is produced. If it cannot be 
reused in the restaurant facility itself, it is necessary 
that it is collected separately and stored and handed 
over to a licensed waste management company. 
Mostly, all kinds of non-hazardous waste generated 
in restaurant facilities can be reused. The main 
types of waste generated by the providing restau-
rant services are food waste, packaging waste (pa-
per and paper cardboard, plastic, metal, textile), 
wood and waste paper. Food waste can be sent to 
further exploitation or recovery such as anaerobic 
digestion, composting, energy recovery, etc. An-
aerobic digestion can produce biogas that can be 
used as a source of energy, while digestive can be 
used as a substitute for mineral fertilizers and soil 
quality improvement. Many studies have been car-
ried out exploring different ways of managing food 
waste and their impact on the environment.  

In some countries, disposing of food waste at 
landfills is forbidden and other ways of managing 
this type of waste are explored. In the South Korean 
research, the entire life cycle of production was 
monitored until final disposal [20]. This again sup-
ports the fact that disposal at the landfill is the most 
unfavourable way of food waste disposal. There is 
also a problem with disposal of food waste in Sin-
gapore because the local landfill (Semakau Island) 
does not accept organic waste, so a large part of 

biodegradable waste from food is sent to incinera-
tors [21]. 

Another way of encouraging an environmen-
tally acceptable way of managing food waste is to 
adjust prices respectively to reduce costs. This 
method has been conducted in Berkeley, California, 
USA. Business owners in Berkeley are stimulated 
to compost instead of sending food waste to the 
landfill because the cost for hauling compost bins is 
by 20% lower than the cost of transportation of 
trash cans to the landfill [22]. In this way, the food 
that is thrown away could be managed in a well-
defined and environmentally satisfactory manner. 
The quantities of waste landfilled would be reduced 
and brought closer to the targets imposed by the 
European Commission in order to reduce EU waste 
disposal by 50% by 2020. More importantly, the 
negative impact on the environment would be re-
duced. 

 
 

CONCLUSIONS 
 
Although the survey sample was relatively 

small, this is a good start in determining the amount 
of plate waste generated in the service sector in 
Croatia, especially if one considers the fact that 
there are currently no reliable data on the food/plate 
waste produced in the service sector. The results 
obtained by this research could provide the basis 
and be a stepping stone for comparison with future 
research on the topic. Although in the researched 
restaurants, the amount of waste that is left over is 
lower compared to other similar research, the re-
sults obtained can help restaurant staff find out 
where the biggest losses are being made and what 
type of food is mostly thrown away. Consequently, 
it would be possible to change or adjust the menu or 
otherwise develop a policy that will strive for an 
even smaller production of plate waste.  

With this study, the hypothesis that less waste 
is generated in a vegan restaurant than in restau-
rants that serve animal-derived dishes was con-
firmed. It also determined the quantity and compo-
sition of plate waste leftover after quests had fin-
ished their meals in two restaurants in Zagreb, Cro-
atia. In the vegan restaurant (Restaurant A), most of 
the plate waste consisted of grain products, whereas 
in Restaurant B most of plate waste consisted of 
potatoes. It was also noticed that when the portion 
size exceeded 410 g, more plate waste was generat-
ed, but at the same time more food was consumed 
when the portions were larger than 410 g.  

Additional research on this topic is certainly 
needed, but in the desire for eco-advancement, it 
could be suggested that people need more infor-
mation, education and change of mindset, which 
will later lead to a change in diet in a more rational 
and environmentally friendly way. 
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