
Peer Review | food waste

18  Ernaehrungs Umschau international | 2/2022

Food waste reduction in the food  
services sector – practical recommen­
dations for courses of action
Manuela Kuntscher, Yanne Goossens, Thomas Schmidt

Introduction

The production of our food requires the use 
of, among others, cultivated land, seeds, 
water, fertilizers and pesticides. In addition, 
greenhouse gases are produced along the en-
tire value chain [1, 2]. Thus, economic and 
ecological resources are embodied in our food. 
If food becomes food waste, then the resources 
embodied in them are also disposed of. Conse-
quently, the reduction of food waste can re-
duce the environmental impact. 
The Sustainable Development Goals (SDG) 
from the United Nations therefore call for re-
ducing food waste along the entire value chain 
(SDG 12.3) [3, 4]. Reducing food waste is also 
included in the European Waste Framework 
Directive in 2018 [5]. At retail and consumer 
level, a specific target of halving food waste 
by 2030 has been set. In 2019 the German 
Federal Ministry of Food and Agriculture pub-
lished the 'National Strategy for Food Waste 
Reduction' to implement the reduction of food 
waste on a national level. In addition to pri-
mary production, processing, wholesale and 
retail as well as private households, this strat-
egy also includes the food service sector [6].
The current level of food waste was calculated 
in the so-called 'Baseline 2015 - food waste 
in Germany' and was found to be just below 
12 mio t fresh mass, with food services ac-
counting for 14% [7]. The food services sector 
is a particularly heterogeneous sector, which 
is divided into individual catering and com-
munity catering. Individual catering includes 
system gastronomy and individual gastron-
omy. Community catering is divided into the 
areas of business (e.g. company canteens), 
care (e.g. rehabilitation hospitals), education 
(e.g. schools) and welfare (e.g. retirement 
homes) as well as others (e.g. correctional fa-
cilities) [8]. The qualitative, quantitative and 
nutritional requirements are correspondingly 
different. This leads to different procedures 
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and processes in the kitchens. Even the serving of meals can vary 
from table service, over food-serving counters where staff serves 
customers, to self-service buffets; mixed forms are also frequently 
used.
Depending on where exactly the food waste occurs, a distinction 
is made between storage losses, preparation losses, losses from 
overproduction, serving losses and plate leftovers [9]. Storage 
losses include, for example, spoiled food, but also food that is 
disposed of due to an expired best-before date [10]. Preparation 
losses include, among other things, peels and cuttings removed 
during preparation, as well as food that is discarded due to pro-
duction errors (e.g., overcooked pasta). Overproduction includes 
all food that is already prepared for consumption but has not left 
the kitchen [9, 11]. This food can be reused from a hygienic point 
of view, but quality requirements (e.g., for products that look 
and/or taste best fresh, such as lettuce) may stand in the way. In 
addition, rigid menu planning (e.g., inflexible weekly schedules) 
or lack of storage capacity, as well as lack of time, can lead to 
overproduction being discarded [12]. Serving losses include food 
that was already in the food-serving counter or on the self-service 
buffet but not served to the guest [11, 13]. Plate leftovers includes 
all food that guests leave on their plates and that is then disposed 
of by staff [9].
The aim of the ELoFoS1 research project is to reduce food waste 
in the food service sector. For this purpose, food waste is being 
quantified in various food services, reduction strategies are tested 
and their transferability to other companies is examined. Data 
was collected by means of questionnaires and interviews with 
experts. The results of these surveys were published as a Thünen 
Working Paper [14]. This article presents the main results of this 
Working Paper.

Research question and objective

The aim was to draw up practical recommendations for courses 
of action for food services with a self-service buffet and/or a 
food-serving counter. These recommendations should show the 
most important starting points for a successful food waste re-
duction and thus support the kitchen management. The research 
questions are:
•  What recommendations for action can be made for food services 

with a self-service buffet and/or a food-serving counter?
•  Which concrete measures can be used to implement these rec-

ommendations in practice?

Methodology

Data were collected in 2019 by means of expert interviews (three 
rehabilitation hospitals; four company canteens) and question-
naires (26 rehabilitation hospitals; six company canteens). The 
average number of meals served per year was about 340,000 in 
the rehabilitation hospitals and about 174,000 in the company 
canteens.

Some of the rehabilitation hospitals have a 
retirement home attached to them. In addi-
tion, some of the participating companies also 
supply care centres and/or schools, whereas 
others offer meals on wheels. These areas were 
not considered in this study, yet they can in-
fluence the total food waste, since all meals 
are produced in one single kitchen. The serv-
ing systems of the surveyed food services var-
ied. In company canteens, most meals were 
offered on food-serving counters (with ex-
ceptions such as soups, which are generally 
offered on self-service buffet stands). Rehabil-
itation hospitals on the other hand mainly of-
fered a self-service buffet, complemented with 
a food-serving counter for the main compo-
nent (e.g. meat).

The persons who are in charge of the kitchen 
were defined as experts. The contacts of the 
project and practice partners of the ELoFoS 
project were used for the acquisition of the 
experts. The kitchen managers put forward 
by the project and practice partners received 
the questionnaire as a Word document with 
active control elements, so that a direct an-
swer on the computer was possible. The ques-
tionnaire mainly referred to key figures and 
estimations of food waste (e.g. quantity and 
frequency of loss types). When it comes to 
the expert interviews, the kitchen managers 
received the questions beforehand. No nega-
tive effects were to be expected from this, as 
the purpose of the interviews was to get a 
complete picture, not spontaneous answers. 
The interviews included questions about the 
causes of food waste and about reduction 
measures that had already been implemented. 
The response rate (in relation to the contacted 
experts) was 97% for the questionnaires and 
88% for the expert interviews.
Two of the seven interviews took place in per-
son at the respective company site, the others 
were conducted by telephone. The question-
naires and expert interviews were analyzed 
by using descriptive statistics and Microsoft 
Excel. For the evaluation of the expert in-
terviews, the answers were first recorded in 
keywords, then categories were formed and 
frequency tables were created.

1  The ELoFoS project has been funded by the German Federal 
Ministry of Food and Agriculture (BMEL) since 2018 until 
March 2022. The project executing agency is the Federal 
Office for Agriculture and Food (BLE).
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Results

Kitchen managers estimated that most food waste came from 
serving losses and plate leftovers, followed by losses from over-
production. The smallest amounts were estimated to come from 
preparation and storage losses. Consequently, foods that have 
already undergone certain preparation steps were disposed of in 
greater quantities and resulted in serving losses, plate leftovers, 
or losses due to overproduction. As preparing food, and making 
it ready to be consumed, requires the use of resources such as en-
ergy, water and labour, it is particularly problematic when large 
quantities of already prepared food are disposed of. 
Based on the results of the questionnaires and expert interviews 
as well as the resulting conclusions, three recommendations for 
courses of action to reduce food waste could be drawn up for food 
services with a self-service buffet and/or food-serving counter: 
conduct waste monitoring, encourage kitchen and service staff, 
and optimise guest areas. In addition, some exemplary reduction 
measures could be identified for the implementation of the last 
two recommendations.  Figure 1 shows how each of the recom-
mendations affects the different areas of a food service business 
and its losses. Thus, 'waste monitoring' and 'encouragement of 
kitchen and service staff' affect all areas, while 'optimisation of the 
guest area' only affects the serving counter/buffet and consump-
tion/dining room.

The three recommendations are explained in detail below. Where 
relevant, the response rates are given in parentheses as percent-
ages.

Conduct waste monitoring 
In the first step, it is essential for all com-
panies to carry out waste monitoring and 
have a detailed  look at the kitchen and ser-
vice processes. The waste monitoring quanti-
fies food waste by weighing. In the best case, 
waste monitoring records the different types 
of losses separately in order to subsequently 
derive company-specific reduction measures 
from the waste data ( Figure 1). The success 
of these measures should also be evaluated by 
waste monitoring.
When it comes to planning and forecasting, 
the kitchen managers mentioned their ex-
perience as a particularly important factor 
(86% of respondents). In some cases, factors 
such as the weather or holidays were taken 
into account. One of the obstacles to reduce 
food waste, was the fact that the demand was 
hard to estimate (57%); this related to both the 
number of guests and the demand for individ-
ual dishes. As a result, the kitchens often pro-
duce more than necessary and losses occur. 
Waste monitoring provides data that allows 
optimisation of demand estimation and thus 
forecasting. Consequently, food waste can be 
reduced while meeting demand. In the case of 
company canteens, the expected number of 
guests was a particular problem, as, for ex-

consumption/
dining room

food-serving
counter/buffet

kitchenstorage

storage losses preperation losses
and overproduction

serving losses plate leftovers

waste monitoring encouragement of
kitchen and service staff

optimisation of the
guest area

Fig. 1: Influence of recommendations for action (own elaboration)
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ample, registered groups did not show up for meals or groups 
arrived unannounced. Here, above all, improved communication 
with the companies/institutions could enable better forecasting.
Three of the seven interviewed kitchen managers had already 
carried out waste monitoring and reported positive experiences, 
another three were planning waste monitoring, and one kitchen 
manager expressed interest. Accordingly, waste monitoring is 
widely accepted among the interviewed kitchen managers.

Encourage kitchen and service staff
The encouragement of kitchen and service staff aims at support-
ing staff to contribute to reducing food waste in all areas ( Fig-
ure 1). To achieve this, it is important to optimise the working 
environment, motivate and involve staff, and improve commu-
nication. Good internal communication was rated by all kitchen 
managers as important for reducing food waste. For example, 
serving losses and losses due to overproduction could be reduced 
if the staff coordinated better and produced or replenished more 
in line with demand. Furthermore, almost half of the interviewees 
stated that improving communication with guests could help to 
reduce food waste. This could be done, for example, by actively re-
questing which meal components guests would desire. More than 
half of the interviewed kitchen managers rated extensive training 
of kitchen staff on the topic of food waste as useful. In addition, 
kitchen managers can transfer their own motivation, which they 
draw for example from the reduction of economic losses (43%) or 
for reasons of environmental protection (29%), to their staff by 
addressing them. In addition, the kitchen managers mentioned a 
number of reduction measures that are already being implemented 
in their companies and are a result of staff encouragement. These 
include reusing overproduction (100%) and demand-based replen-
ishment (86%), both of which require a certain degree of flexibility 
on the part of the cooks and good internal communication.

The following staff support measures were identified as particu-
larly successful in reducing food waste:
•  raise staff awareness on food waste by communicating the 

ecological and economic effects associated with food waste  
(e.g. through training). 

• involve staff in the development of reduction measures
• create clear areas of responsibility 
•  improve internal communication (e.g. through meetings,  

daily arrangements).
• approach guests more actively
• set incentives (e.g. rewards for achieving goals)
•  allow cooks some flexibility so that leftovers can be reused  

optimally and stock can be used in a timely manner.

Optimise guest area
Optimisation of the guest area can reduce serving losses and plate 
leftovers ( Figure 1). More than half of the kitchen managers 
interviewed mentioned the high expectations of guests as an ob-
stacle to reducing food waste. Optimising the guest area there-
fore aims at reducing food waste without reducing guest satis-
faction. In addition, the kitchen managers reported a number of 
reduction measures that are already being implemented in their 
companies and are related to the optimisation of the guest area, 

such as reducing the size of the gastronorm 
containers (GN containers) at the buffet or in 
the food-serving counter, especially towards 
the end of the meal (71%). Although the con-
tainers are filled in the kitchen, this has an 
influence on the presentation of the food in 
the guest area. Smaller amounts of food in the 
guest area can reduce serving losses. To reduce 
plate leftovers, for example, the serving cut-
lery at the buffet was adapted (43 %).

The following measures to optimise the guest 
area were identified as particularly successful 
in reducing food waste: 
• offer side dishes of your choice
• offer different portion sizes
•  smaller soup bowls, salad and dessert bowls 

for self-service reduce the size of serving 
cutlery (e.g. smaller ladles for self-service)

•  optimise the arrangement of food at the buf-
fet so that it remains fresh and attractive for 
a long time (e.g. stack sliced cold meat).

•  smaller GN containers at the buffet or on the 
food-serving counter

•  make guests aware of the reduction of food 
waste (e.g. table displays).

•  enable guests to take their plate leftovers 
home (by doggy bag).

Discussion

Discussion of the results 
Waste monitoring can support the process of 
reducing food waste; however, it is no guar-
antee for a reduction [15]. Nevertheless, it can 
help to raise staff awareness and thus initiate 
an optimisation of kitchen processes, which 
will reduce food waste [16]. 
The interviewees who had already carried out 
waste monitoring or were planning to do so, 
did so as part of a project. This means that the 
companies paid little or nothing for the waste 
monitoring technology and the professional 
support. If companies had to buy or rent this 
technology and services, this could reduce the 
willingness to implement waste monitoring. 
On the other hand, von Borstel et al. [13] es-
timated the realistic avoidance potential of 
food waste in food service sector to be up to 
30-50%, which in turn could save considera-
ble costs. This could be an incentive for many 
companies to reduce food waste. Educating 
kitchen and service staff about the economic 
and ecological effects of food waste is consid-
ered an important motivating factor [10, 17]. 
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Furthermore, staff should first be made aware of the issue so that 
they can then successfully implement measures to reduce food 
waste [10]. In addition, it can be helpful to involve staff in the de-
velopment of measures. For example, in a hospital, the two most 
effective measures came from the staff [18]. 
Behavioural and structural prevention strategies are often used in 
health care to prevent behaviour that is harmful to health and to 
support behaviour that promotes health [19]. In behaviour-based 
measures, the target group is provided with the necessary knowl-
edge and skills to enable them to optimise their behaviour on their 
own responsibility. In structural or situation-based measures, 
the framework conditions are designed in such a way that the 
preferred behaviour is encouraged. This includes so-called nudg-
ing, which is intended to nudge people to exhibit the preferred 
behaviour [20]. These two strategies can be used both to sup-
port kitchen and service staff, e.g. through training (behavioural 
prevention), and to optimise the guest area, e.g. through smaller 
soup bowls (structural prevention). Various nudging measures 
have already been used successfully to encourage the preferred 
behaviour among guests as well as staff, resulting in a reduction 
of food waste [21, 22].

Discussion of the applied methodology
In surveys, the effect of social desirability can lead to biased state-
ments. In this case, respondents tend to make a socially desirable 
statement [23]. Since it is socially desirable to reduce food waste, 
response bias may have occurred due to this effect. In addition, 
the survey took place within a project dealing with food waste 
reduction. This may have exacerbated the effect. In addition, two 
interviews took place in person on site and five by telephone. This 
different setting could also have influenced the answers given. 

Data quality 
In total, seven expert interviews and 32 questionnaires were ana-
lyzed. In a hermeneutic interpretation of qualitative interviews, 
the usual sample size is between six and 120 [24]. Consequently, 
the present study is in the lower range of the usual sample size. 
Furthermore, kitchen managers gave estimates on for example 
the amount of plate leftovers. These were not quantified and val-
idated using waste monitoring. Due to the small sample size and 
the specific types of food services in which the surveys took place, 
the results are not representative for the food service sector. Nev-
ertheless, three recommendations for action to reduce food waste 
could be derived for food services with a self-service buffet and/or 
a food-serving counter.

Conclusion

To successfully reduce food waste in the food service sector, the 
heterogeneity of this sector must be taken into account. With 
this study, three recommendations for action could be established 
for food services with a self-service buffet and/or a food-serving 
counter. Next to waste monitoring, which itself can be classified 
as a measure, the recommendations include encouraging kitchen 
and service staff and optimising the guest area. Due to operational 

differences (e.g. in staff qualifications or the 
daily number of guests), measures for im-
plementing these recommendations must be 
company-specific.
The reduction of food waste in commercial 
kitchens is a team task. Communication and 
the involvement and training of staff are 
therefore important factors to consider in 
the recommendation 'encourage kitchen and 
service staff'. However, not only the staff 
should be sensitised to food waste, but also 
the guests. This can be done, for example, by 
means of table displays, as suggested in the 
recommendation 'optimise guest areas'. In 
addition, the guest area can be improved by 
offering different portion sizes and the choice 
of side dishes. The most important first step, 
however, is the recommended action 'waste 
monitoring' in order to quantify food waste, 
show potentials, derive planning parameters 
and reduction measures, and make successes 
visible.
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