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Summary 
The aim of the report is to investigate the amount of food waste in the Danish food service sector. 

In this report, the food service sector is divided into four main categories and these categories are 

described by their NACE (Nomenclature of Economic Activities in the European Community) codes. 

The four main categories are: hotels (NACE 55.10.10, 55.10.20), restaurants (NACE 56.10.10, 

56.10.20, 56.30.00), institutions: hospitals, schools, child care centres, nurseries and nursing homes 

(NACE 85.20.10, 86.10.00, 87.10.10, 88.91.20, 88.91.30), canteens and catering services (NACE 

56.21.00, 56.29.00), as done in a previous study on food waste in the Danish service sector by 

Petersen (2014). In this report, the retail sector is not regarded as part of the service sector and 

therefore not considered in the present report.  

Data in this report originates from around 600 companies/institutions within the Danish food 

service sector and the data is gathered throughout 2018. Data combined with numbers of 

companies in each category, provided by Statistics Denmark, is used to upscale the amount of food 

waste in the sector to a national level on a yearly basis. Geographically, data originates from Jutland 

(45%), Funen (6%), Zealand (excluding Greater Copenhagen) (12%) and Greater Copenhagen (36%). 

Thus, the data is considered as representative on a national level. 

Results showed that food waste from all categories in the sector amounted to 103,000 metric 

tonnes in 2018. This is divided between hotels (10,500 tonnes), restaurants (64,500 tonnes), 

institutions (14,700 tonnes) and canteens/catering services (13,300 tonnes). Thus, restaurants are 

the category with the highest amount of food waste/year and hotels the category with the lowest 

annual amount. 

Moreover, a food waste analysis has been made in order to estimate the ratio between ‘avoidable’ 

and ‘unavoidable’ food waste. The ‘avoidable’ food waste is food that was eatable, but was 

discarded, whereas ‘unavoidable’ food waste is those parts of the food that are inedible. Inedible 

food comprises e.g. fishbone, banana peel and teabags, whereas food that could have been eaten 

e.g. comprises bread, whole fruits and dish leftovers. In total, 420 kg of mixed food waste that 

originated from the hotel-, institution- and canteens/catering service categories was analysed. By 

pooling the data from this food waste analysis, we found that of the 420 kg food waste 62% was 

‘avoidable’ food waste and 36% was ‘unavoidable’ food waste. The residual 2% was primarily 

plastic/paper. Combined with the calculated national level of food waste, these percentages of 

avoidable/unavoidable food waste showed that the highest percentage of avoidable food waste is 

found in the hotels category and the lowest percentage in the institutions category.  
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Sammendrag 
Formålet med denne rapport er at undersøge omfanget af madaffald i den danske servicesektor. I 

denne rapport opdeles servicesektoren i fire hovedkategorier og disse kategorier vil blive beskrevet 

via deres respektive NACE (Nomenclature of Economic Activities in the European Community) 

koder. Der opdeles i følgende fire hovedkategorier: hoteller (NACE 55.10.10, 55.10.20), restauranter 

(NACE 56.10.10, 56.10.20, 56.30.00), institutioner: hospitaler, skoler, børneinstitutioner og 

plejehjem (NACE 85.20.10, 86.10.00, 87.10.10, 88.91.20, 88.91.30) samt kantiner/catering (NACE 

56.21.00, 56.29.00), som gjort i et tidligere studie omkring madaffald i den danske service sektor af 

Petersen (2014). Detailbranchen betragtes i denne rapport ikke som en del af servicesektoren. 

Der er indsamlet data fra omkring 600 virksomheder inden for den danske, fødevarerelaterede 

servicesektor igennem hele 2018. Data kombineret med tal fra Danmarks Statistik omhandlende 

antal virksomheder i hver kategori bruges til at opskalere mængden af madaffald i sektoren til 

nationalt plan på årsbasis. Geografisk stammer data fra Jylland (45%), Fyn (6%), Sjælland (uden 

Storkøbenhavn) (12%) og Storkøbenhavn (36%), og data anses derfor for at være repræsentativt på 

nationalt niveau.  

Beregningerne viste, at summen af madaffald i de undersøgte kategorier er 103,000 tons i 2018. 

Dette er fordelt mellem hoteller (10,500 tons), restauranter (64,500 tons), institutioner (14,700 

tons) og kantiner/catering (13,300 tons). Det kan således konkluderes, at restauranter er den 

kategori, der har den højeste mængde madaffald pr. år, mens hoteller har den laveste mængde pr. 

år.  

Der er desuden lavet en madaffaldsanalyse af ratioen mellem såkaldt madspild (avoidable food 

waste) og egentligt madaffald (unavoidable food waste). Madspild betyder mad, som kunne være 

spist, men i stedet er blevet smidt ud, hvorimod egentligt madaffald er den fraktion af mad, der 

betragtes som værende uspiselige dele. Madaffald kunne være fiskeben, bananskræl og teposer, 

hvorimod mad, der kunne være spist, for eksempel er brød, hele frugter og tallerkenrester. Analysen 

omfattede i alt ca. 420 kg blandet madaffald, som stammede fra kategorierne hotel, institution samt 

kantine/catering. Ved at sammenlægge tallene fra madanalysen fandt vi, at 62% var af typen 

madspild, mens egentligt madaffald udgjorde 36% ud af de 420 kg. De resterende 2% var af typen 

plast/papir. Dette forhold mellem madspild/madaffald viste - kombineret med det beregnede 

nationale niveau for madaffald - at den højeste andel af madspild ses i kategorien ’hoteller’, mens 

den laveste andel ses i kategorien ’institutioner’.   
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1. Aim and Background 
In light of the desire to ensure resource efficiency and future sustainability, food waste has become 

a focal area of interest in the entire food chain, both on a national and supranational level. The 

entire food chain comprises consumers, producers and the society per se. The European Union (EU) 

aims to reduce food waste in order to meet the Sustainable Development Goal for food waste on, 

by 2030, halve per capita global food waste at the retail and consumer levels and reduce food losses 

along production and supply chains (European Commission, 2015). Consequently, the EU requires 

the Member States (MS) to monitor, count and report their amount of food waste generated in each 

part of the Food Supply Chain (FSC) from 2020. Therefore, the Danish Ministry of Environment and 

Food (MFVM) wishes to obtain a valid basis for estimation of food waste in the FSC that is 

representative for Danish conditions. Food waste is here defined as discarded food material and can 

be subdivided into two fractions: avoidable and unavoidable food waste. 

Food waste in the Danish primary production and in Danish food industries was investigated by 

Borum et al. (2018) and included five animal and plant based product categories: meat and meat 

products, fish, milk and dairy products, eggs and poultry, cereals and bakery products as well as 

fruits and vegetables, including potatoes. As shown in Figure 1, the next step in the FSC is the service 

sector and the retail sector.  

 

Figure 1. The basic steps of a typical FSC with food passing through several steps from primary production to consumption. White 

arrows are indicating a period of storage for the produce, often including transportation. This report investigates food waste in the 

‘food service’ sector.  

The food service sector is characterised by the fact that it provides a service. In this case, the service 

is the preparation of a meal for the end-users (patient, pupil, citizen etc.). In other words, the food 

service sector comprises those businesses that make food available for consumption as their core 

activity. Therefore, in this context, the retail sector (supermarkets, wholesale etc.) is not regarded 

as part of the food service sector, since it is not their primary service. According to Parfitt et al. 

(2013), the food service sector can simplistically be segmented into ’profit’ and ’cost’ sectors. In the 

profit sectors, the primary purpose of the business is to maximise profit for the end-users (e.g. 

hotels, restaurants). The primary purpose of the cost sectors is to provide a service to staff or other 

users (e.g. hospitals, care homes, nurseries etc.), and it is often operated/owned by third parties. 

This report covers both types of services. 
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Thus, the aim of this report is to investigate and quantify the annual food waste in the Danish food 

service sector. 

The categories in the food service sector that will be investigated in the present report comprise: 

 Hotels  

 Restaurants  

 Institutions: hospitals, schools, nursing homes, child care centres 

 Canteens and catering services 

The categories (hotels, restaurants, institutions and canteens/catering services) have been set up 

according to Nomenclature of Economic Activities in the European Community, at the request of EU 

(EU Commission Delegated Decision, 2019). Furthermore, the categorisation makes it possible to 

use additional national statistics from Statistics Denmark in the analysis. 

The categories have been chosen based on a previous report, where food waste in the Danish 

service sector was investigated by Petersen (2014). In the mentioned study, the service sector also 

included the retail sector which has been excluded in the present report, since MFVM requested an 

overview of food waste only in the food service sector and not in the retail sector. 

In the study by Petersen (2014), waste analyses were carried out at five hotels, five restaurants, 11 

cafeterias/canteens and three institutions. Food waste was collected during one week in May-June. 

Afterwards, the food waste was separated and characterised as avoidable and unavoidable food 

waste. Avoidable food waste was described as food that could have been eaten, e.g. bread, whole 

fruits and vegetables, either separately or as part of a dish. Examples of unavoidable food waste 

were egg shells, meat bones, tea bags and pineapple skin. 

The analyses were used to monitor quantity and composition of food waste from the different 

businesses in unit quantity (kilograms of food waste per key parameter per year). The unit quantity 

was used to upscale the data obtained in the waste analyses to a national level. Different key 

parameters were used, depending on the category of interest. Key parameters used in the study 

were e.g. number of full-time staff, number of staff in the kitchen or number of residents in a nursing 

home. 
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The study showed that the total amount of food waste in the Danish food service sector (hotels, 

restaurants, institutions, canteens/catering services) was estimated at 115,700 tonnes in total in 

2014. Out of the total food waste, 59,700 tonnes were classified as avoidable food waste and 56,000 

tonnes as unavoidable food waste (Table 1), corresponding to 52% and 48% of the total food waste, 

respectively. 

Table 1. Results from a previous study on food waste in the Danish service sector by Petersen (2014). 

Category Food waste in 20141)  
[tonnes/year] 

Avoidable waste 
[tonnes/year] 

Unavoidable waste 
[tonnes/year] 

Hotels 11,800 8,400 3,400 

Restaurants 60,800 20,100 40,700 

Institutions 26,100 21,000 5,100 

Canteens/catering 
services 

17,000 10,200 6,800 

Sum 115,700 59,700 56,000 
1) Sum of avoidable and unavoidable food waste 

According to a report, made for the Danish Environmental Protection Agency, by Petersen (2014), 

they identified the biggest contributors for food waste generation to be (in prioritized order): over-

production for buffet, clearing of buffet, leftovers from plates. 

1.2. Type and Costs of Food Waste 
It is not only valuable to count and monitor the amount of food waste, it is also valuable to gain 

knowledge on the reasons why food is wasted and the handling of food waste in the food service 

sector. Recently, a project for the Danish Environmental Protection Agency, made by Gotfredsen 

and Petersen (2017), on reduction of food waste in the service sector was carried out in 46 kitchens 

- of which 36 kitchens completed the project. The kitchens were chosen based on criteria such as 

size (more than 400 meals per day), geographical distribution, type of kitchen (public vs. private) 

and the motivation for participation. 

An extern consultant was affiliated with the project in order to help find the main food waste 

problems and to help the staff to find solutions by collaborating. Initially, the kitchen weighed the 

food waste over a period of three weeks. Hereafter, the kitchen followed an individually devised 

plan of action to reduce its food waste. This gave qualitative information about the causes for food 

waste and the potential use and handling of the food waste. This output is listed in the mentioned 

report in more details, but some of the main findings are described below. The plan of action lasted 

for 6-8 weeks. During the following three weeks, the food waste generated was weighed in order to 

see the possible effects of the action plan. The project was supplemented with a qualitative 

evaluation of the initiative.  

According to the Gotfredsen and Petersen (2017), the processing of food in the kitchens induced 

increased professional pride by letting the staff use their professional skills and creativity in the food 

preparation. Furthermore, it improved their motivation for the work. However, the increased 
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processing by the kitchen itself did in some situations require more physical work, with routine work 

and unsuitable working postures. Furthermore, the Gotfredsen and Petersen (2017) calculated that 

one kilo of food waste had an economic value of around DKK 20-21 (€ 2.7). This value may vary 

depending on the kitchen, procurement agreements etc. The calculation was based on kitchens with 

a low amount of organic food. Usually, inedible food waste from kitchens with organic food will be 

higher, because the kitchens order whole food items to keep the costs low.  

In Denmark, the vision is that at least 60-80% of the food served in public institutions shall be of 

organic origin. In many cases, organic food is more expensive than conventional food. Thus, the 

kitchens can lower their costs by buying whole food items, and process the food themselves instead 

of buying semi-processed food. In that sense, kitchens need to be more creative and fully utilise 

their raw materials and ingredients to make use of organic food economically feasible. One hospital 

kitchen and one canteen that we have been in contact with during our recruitment process, told us 

that they bought e.g. whole animals and carved and prepared the meat themselves. Thereby, they 

reduced the price of meat compared to buying processed or semi-processed food. The inedible parts 

of the animal, e.g. bones, were used to add taste to soups and gravies. These immediate 

improvements  is in agreement with the output of findings from Gotfredsen and Petersen (2017).  
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1.3. Description of the Food Service Sector 
To describe the service sector in numbers, information from Statistics Denmark (2018) is used. The 

data is from 2017 and represents newest public data available.  

Hotels 

The category comprises NACE codes 55.10.00 for hotels (including inns) and 55.10.20 for conference 

and seminar centres. In 2017, there were 766 hotels and inns and the business employed 9,841 

people full-time. There are different types of hotels, where the number of rooms differ, and the 

hotel can be part of a large chain of hotels or be an individual hotel. Some hotels serve only 

breakfast, whereas other hotels have a restaurant that can be used by guests and the general public. 

With respect to conference and seminar centres, there were 127 places and 4,549 full-time staff. 

This subcategory of hotels can also vary in size and in how many meals they offer their guests. This 

can affect the quantity of food waste as well as the composition of the food waste. 

Restaurants 

The category comprises NACE codes 56.10.10 for restaurants, 56.10.20 for pizzerias, takeaways etc. 

and 56.30.00 for pubs, cafés, coffee shops etc. In 2017, there were 5,416 restaurants in Denmark, 

and the business employed 26,887 people full-time. For pizzerias, takeaways etc. there was 3,712 

places and 4,836 full-time staff. With respect to pubs, cafés, coffee shops etc., there were 2,506 

places and 7,194 full-time employees. The restaurant category hence represents a very diverse 

group. There can be huge differences in this category in how the restaurants prepare the food. Some 

restaurants received semi-processed food and some prepared the food from the bottom, using raw 

materials. The category also includes e.g. ice cream parlours and pubs/bars with an often limited 

menu card. As in the hotel category, the places in the restaurant category can be part of a chain or 

be an individual place. All these factors affect the amount and type of food waste.  

Institutions 

In this case, the category comprises NACE codes 85.20.10, 86.10.00, 87.10.10, 88.91.00. More NACE 

codes could be added to this category, but for reasons of simplicity and limited resources, the same 

codes as used by Petersen (2014) were chosen. Overall, institutions are a huge and very diverse 

category that comprises both schools/education institutions, day cares, nursing homes etc. This 

creates a high degree of uncertainty on data from these institutions. Schools are primary and lower 

secondary schools, municipal and private schools as well as independent schools. Due to the high 

diversity in this category, you see different ways of providing food to the consumers. In some 

schools, pupils bring their own food for lunch, and some will bring the rest home whereas others 

will throw the leftovers into the garbage bin. Thus, the results differ if the schools are not directly 

involved in the pupil’s meals, and it also means that the related generation of food waste will differ. 

In contrast, other schools serve food from the school’s kitchen every day, or public kitchens offer 

pupils meals from day to day. 

Additionally, it is different how many meals per day that are consumed in the institutions. In schools 

and child care centres, children often consume one meal and some snacks, whereas patients or 

residents at nursing homes eat all their meals at the given place. For nursing homes, there are also 

huge differences in the preparation of food. Some nursing homes make their own food in the 
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associated kitchen, whereas others do it partially by preparing breakfast and lunch and having 

dinner delivered from an external, central kitchen. Hospitals prepare food for the patients, and 

some hospital kitchens also prepare food for relatives who stay at houses connected to the hospital.  

Canteens and Catering services 

This category comprises NACE codes 56.21.00 for event catering activities and 56.29.00 for ‘other 

food services’. In 2017, there were 876 places registered as event catering services, and 3,884 

people were full-time employed. For ‘other food services’, the numbers were 1,311 and 7,656, 

respectively. Event catering could be e.g. diner transportable and cooking for single-event 

situations. Some canteens prepare food for companies, and this business is generally dominated by 

larger companies who also offer e.g. cleaning activities. The category also comprises catering for a 

limited time period in e.g. a school, a company or in a hospital.  
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2. Methodology 

2.1. Definition and Limitations 

In the present report, food waste is defined as discarded food material, in accordance with the 

definition by Petersen (2014). Further, food waste can be divided into the two fractions, avoidable 

and unavoidable food waste. Avoidable food waste is defined as food that could have been eaten, 

but was discarded instead. Examples are bread, whole fruits and vegetables as well as leftovers. 

Unavoidable food waste is defined as those parts of the food that are inedible by humans. Examples 

are egg shells, meat bones, tea bags and pineapple skin. This division into fractions of food waste is 

also used by Parfitt et al. (2013) and Petersen (2014). 

In this context, our system consideration and data collection start from the moment when food has 

been delivered to the company/institution, followed by production or preparation on site, until it 

reaches the consumption site. However, it does not account for the possible food waste from plates, 

leftovers from lunch packages or in situations where consumers have bought food for takeaway or 

have not finished their dinner, provided that any such leftovers are thrown into garbage cans which 

are then a part of the garbage collection system.  

2.2. Data Collection 
We have received self-reported data from national collection sites for food waste from different 

hotels, restaurants, canteens and catering services in Denmark (referred to as participants) 

throughout 2018, where data was collected on a weekly basis that year. Based on the weekly data, 

the annual food waste for each category has been calculated. Geographically, weight data originates 

from the entire country, using the following approximate percentages: 45% from Jutland, 6% from 

Funen, 12% from Zealand (excluding Greater Copenhagen) and 36% from Greater Copenhagen. 

The food waste was a combination of ‘avoidable’ and ‘unavoidable’ food waste. Thus, data has been 

supplemented by a food waste analysis, as described in section 2.2. The sum of food waste from 

one category has been divided by the number of participants in the same category and then 

multiplied by the number of workplaces according to Statistics Denmark (2018), on a national level 

and in the category of interest (Table 2). See example of calculation in section 2.4.  

According to EU, food waste shall be assessed in metric tonnes of fresh mass and stated according 

to the NACE code (EU Commission Delegated Decision, 2019). NACE stands for Nomenclature 

Statistique des Activités Économiques dans la Communauté Européenne and is a statistical 

classification of Economic Activities in the European Community and established by Regulation (EC) 

No. 1893/2006. In Denmark, ‘Dansk Branchekode DB07’ is the national version of the EU 

nomenclature and is very similar to NACE - the first four digits refer to NACE, while the last two digits 

represent the Danish subdivision. Therefore, in the attempt to describe food waste in the Danish 

service sector, each category is described by a NACE code(s) according to Nomenclature of Economic 

Activities in the European Community, see Table 2. 
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Table 2. NACE codes used to describe the categories of interest in the food service sector (Statistics Denmark, 2015). 

Category and NACE code Description 

HOTELS  

55 10 10 Hotels 

55 10 20 Conference and seminar centres 

RESTAURANTS  

56 10 10 Restaurants 

56 10 20 Pizzerias, takeaways, ice cream parlours, etc. 

56 30 00 Pubs, bars, cafés, coffee shops, discotheques, etc. 

INSTITUTIONS  

85 20 10 Primary and lower secondary school, etc. 

86 10 00 Hospitals 

87 10 10 Nursing homes 

88 91 20 Nurseries 

88 91 30 Child care centres 

CANTEENS/CATERING SERVICES  

56 21 00 Event catering activities 

56 29 00 Other food services 
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2.3. Food Waste Analysis: Avoidable and Unavoidable Food Waste 
In order to estimate the amount of avoidable and 

unavoidable food waste across the involved categories, 

around 420 kilos of food waste (discarded food 

material) from the Danish food service sector was 

separated into these two fractions, see Table 4. The 

analysis was carried out one day in February 2019 on 

one of the food waste collecting sites in Denmark. Food 

waste containers for the analysis were randomly 

chosen, but with information on which of the four 

categories (hotels, restaurants, institutions or 

canteens/catering services) the container derived 

from. Three persons collaborated in the separation of 

food waste into the two fractions and collaborated on 

deciding whether the food waste should be classified 

as avoidable or unavoidable. Therefore, the containers 

have all been analysed in the same way and the same 

digital weight was used for all measurements in this 

analysis.  

However, in some cases it was difficult to decide whether food waste should be classified as 

‘avoidable’ or ‘unavoidable’, since there is no precise procedure, see Picture 1. Looking at the 

picture, some would say that the stem of 

a broccoli (A) is still edible. However, in 

many kitchens, broccoli stems are 

discarded food materials that are 

considered as inedible. Therefore, we 

chose to put broccoli stems into the 

unavoidable food waste category. In 

other situations, the decision whether the 

food waste was avoidable or unavoidable 

was easier, e.g. fish bones and banana 

peels were weighted as unavoidable, 

whereas bread, cooked pasta, sliced 

cheese and whole fruits were weighted as 

avoidable. An example of the content 

from a container can be seen in Picture 2. 

Due to the relatively low amount of food waste analysed in each category (hotels, canteens, schools 

and hospitals) in comparison to data on the quantities of total food waste, we have chosen to pool 

Picture 1. Deciding whether food waste should be classified 

as ’avoidable’ or ’unavoidable’ can be difficult 

A 

Picture 2. Mixed food waste from the service sector in the Food Waste 
Analysis, separating the waste into avoidable or unavoidable food 
waste. 
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the amounts from each category and make one total ratio between avoidable and unavoidable food 

waste that will be used in the estimation of food waste on the national level.  

2.4. Scaling to a National Level 
In order to upscale the data to a national level, the number of workplaces in each of the studied 

categories were used, since it should be a representative key parameter on a national level that 

should be used (Table 2). Newest data available is from ultimo November 2017. The data is thus 

regarded as representative for the beginning of 2018.  

Table 3. Workplaces in the Danish food service sector, based on BC code. Data from Statistics Denmark (2018).  

BC Code Description Workplaces ultimo 
Nov. 2017, N 

551010 Hotels 766 

561010 Restaurants 5,416 

561020 Pizzerias, takeaways, ice cream parlours, etc. 3,712 

562100 
Event catering activities 876 

562900 Other food services 1,311 

563000 
Pubs, bars, cafés, coffee shops, 
discotheques, etc. 

2,506 

852010 Primary and lower secondary school, etc. 1,927 

861000 Hospitals 268 

871010 Nursing homes 1,014 

889120 Nurseries 268 

889130 Child care centres 1,568 

Total  19,632 

 

Calculation in order to upscale data to a national level was done by the following equation: 

 

𝑓𝑜𝑜𝑑 𝑤𝑎𝑠𝑡𝑒 𝑖𝑛 𝑜𝑛𝑒 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 [𝑡𝑜𝑛𝑛𝑒𝑠/𝑦𝑒𝑎𝑟] = 
 

𝑠𝑢𝑚 𝑜𝑓 𝑓𝑜𝑜𝑑 𝑤𝑎𝑠𝑡𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 [𝑡𝑜𝑛𝑛𝑒𝑠/𝑦𝑒𝑎𝑟]

𝑠𝑢𝑚 𝑜𝑓 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 [𝑁]
× 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑝𝑙𝑎𝑐𝑒𝑠 𝑢𝑙𝑡𝑖𝑚𝑜 𝑁𝑜𝑣. [𝑁] 

where ‘sum of participants in the category’ is the number of places, from where we have received 

data on food waste in that specific category of interest (hotels, restaurants, institutions and 

canteens/catering services) 
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3. Results 

3.1. Food Waste Analysis: Avoidable and Unavoidable Food Waste 

Results from the food waste analysis are shown in Table 4. The highest percentage of avoidable food 

waste is seen in hotels and the lowest percentage in institutions. You see the opposite situation for 

unavoidable waste, where the highest percentage is for institutions and the lowest for hotels.  

The reason that not all categories add up to 100% is that in some cases, the food waste was mixed 

with paper towels and/or plastic, and these fractions have not been included in the two fractions 

(avoidable and unavoidable) of food waste. Out of the pooled numbers, paper/plastic comprised 

2%. Therefore, this fraction is neglected in the estimation of food waste on a national level.  

Table 4. Food waste analysis on the ratio between ’avoidable’ and ’unavoidable’ food waste [%] and the amount of food waste 
analysed within the different categories. 

Category Avoidable 

[%] 

Unavoidable 

[%] 

Weight of food 
waste analysed [kg]  

Canteens/catering services* 30 49 41.4 

Hotels 84 16 144.2 

Institutions (hospitals) 73 27 158.1 

Institutions (schools) 13 87 77.5 

Total* 62 36 421.2 

*The reason that not all categories add up to 100% is that, in some cases, the food waste was mixed with paper towels 

and/or plastic, and these fractions have not been included in the two fractions (avoidable and unavoidable) of food 

waste  
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3.2. National Level of Food Waste in the Sector 
Food waste data from more than 600 companies/institutions in the Danish food service sector were 

used to upscale food waste levels to a national level. Geographically, data originates from the entire 

country, using the following approximate percentages: Of the total amount of food waste, 45% 

derived from Jutland, 6% from Funen, 12% from Zealand and 36% from Greater Copenhagen. The 

results of the upscaling of data to a national level are shown in Table 5. Figure 2 gives a graphical 

presentation of the same results that are shown in Table 5. As seen in Table 5 and Figure 2, the 

category ‘restaurants’ is the category with the highest amount of food waste/year and hotels the 

category with the lowest amount/year. However, it is also the category that have the most 

workplaces according to Table 3 in section 2.4. The ratio between avoidable and unavoidable adds 

up to the same percentages for all categories (62% avoidable and 36% unavoidable) due to pooling 

of the categories in the food waste analysis, as described in section 3.1. 

Table 5. Estimation of the national level of food waste (tonnes/year) in the four categories of the Danish food service sector: hotels, 
restaurants, institutions and canteens/catering services, including the estimation of avoidable and unavoidable food waste 
[tonnes/year] out of the total amount of food waste.  

Category Food waste 
[tonnes/year] 

Avoidable 
[tonnes/year] 

Unavoidable 
[tonnes/year] 

Hotels a) 10,450 6,448 3,783 

Restaurants b) 64,448 39,765 23,330 

Institutions c) 14,743 9,097 5,337 

Canteens/Catering services d) 13,315 8,215 4,820 

Total 102,956 63,524 37,270 
a) Hotels comprising following NACE codes: 55.10.10, 55.10.20 

b) Restaurants comprising following NACE codes: 56.10.10, 56.10.20, 56.30.00 

c) Institutions comprising following NACE codes: 85.20.10, 86.10.00, 87.10.10, 88.91.20, 88.91.30 

d) Canteens/catering services comprising following NACE codes: 56.21.00, 56.29.00 
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Figure 2. Graphical presentation of the estimated national level of food waste in the Danish food service sector, including the 
amount of ‘avoidable’ and ‘unavoidable’. Hotels comprising NACE codes: 55.10.00, 55.10.20, restaurants: 56.10.10, 56.10.20, 
56.30.00, institutions: 85.20.10, 86.10.00, 87.10.10, 88.91.20, 88.91.30 and canteens/catering services: 56.21.00, 56.29.00   
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4. Discussion 
4.1. Data Validity 

Since the data relies on self-reported data, the data on the measured amount of waste is subject to 

some uncertainty and can vary from the exact amount of food waste generated. One of the biggest 

uncertainties is that the data does not include food waste thrown into the garbage collection 

system, as this is not included in the food waste collection. Moreover, since there is a tendency that 

it is mainly the large companies that have the capacity to sort food waste (personal communication), 

there is a risk that we have overestimated the amount of food waste at the national level. On the 

other hand, as stated by Damgaard et al. (2019), there seems to be a great amount of organic waste 

(of which a large amount comprises food waste) in the fractions sent to garbage collection 

(dagrenovation), and therefore our estimations could still give a realistic picture of the actual 

situation. As mentioned earlier, the vision is that a larger percentage of the food served in public 

institutions in Denmark should be of organic origin. If this vision is achieved, then the food waste 

generation in the service sector could be greater in the future, due to movement of the production 

from the food industry to the service sector in order to reduce costs. In particularly, the so-called 

unavoidable type of food waste is expected to increase. 

The strength of the data gained in this report is that data is collected over an entire year and not 

just a short period of time during the year. The food waste generation can differ significantly 

depending on the season, e.g. at Christmas time or during the summer period with high 

consumption of fruits and vegetables. Thus, by using data from the entire year, the seasonal 

variations are blurred. A weakness is that the amount of food waste in each category is indicated as 

a total value, so based on the collected data it is not possible to investigate the variation in the data 

caused by e.g. seasonal effects. Furthermore, data is collected from the entire country with 45% 

coming from Jutland, 6% from Funen and 48% from Zealand (including Greater Copenhagen). This 

geographical distribution of data is in accordance with the population distribution of 46% of the 

population from Jutland, 9% from Funen and 45% from Zealand (Statistics Denmark, 2019). 

In relation to the food waste analysis on the ratio between avoidable and unavoidable waste in the 

food service sector, we found that based on the total amount of food waste the share was 62% and 

36% of avoidable and unavoidable food waste, respectively. The last 2% is due to fractions of 

plastic/paper. These numbers are in reasonable agreement with what was found by Petersen 

(2014). In canteens/catering services they found avoidable food waste to be 62% out of the total 

food waste and deduced that this amounted to 39% unavoidable waste. In institutions, they found 

avoidable waste to be 40% and unavoidable waste to be 60%. For hotels they found around 75% 

avoidable food waste. The difference between the amount of unavoidable/avoidable food waste in 

the mentioned study and the present study may be due to the unclear definition of 

avoidable/unavoidable food waste and what exactly the two fractions comprise. It is a question of 

subjective judgement from situation to situation which category the food waste should fall into.   
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Classification of the Food Service Sector 

The sector has been divided into four categories (hotels, restaurants, institutions and 

canteens/catering services) and described by NACE codes as prescribed by the EU. What can be 

problematic about NACE codes is that the ‘company’ itself chooses the code which is most 

descriptive of its activities and e.g. a hotel can be registered with NACE code 55.10.10, but still have 

a small restaurant connected to the hotel which also generates food waste. In that case, the food 

waste will be registered as food waste from a hotel. Another scenario is where e.g. a nursing home 

receives prepared food from a catering service company. The category nursing homes will appear 

to have large percentages of avoidable food waste and only minor percentages of unavoidable food 

waste, because the unavoidable waste is generated in the food preparation process in the catering 

service category. Another situation to be considered is where e.g. a child care centre has its own 

(registered) kitchen. In that case, the kitchen is registered with a NACE code as a canteen, and it is 

not directly obvious that the kitchen activities are connected to a day care centre. These are 

examples of situations, where the use of NACE codes to describe the generation of food waste is 

not perfect. On the other hand, using NACE codes to describe the sector makes it possible to use 

other statistical data, and it is a widely used method to describe economic activities. 

4.2. Upscaling of Food Waste Data to the National Level 

How to scale data from a sample to a national level remains challenging and the best practice for 

scaling is a subject of debate. Previous studies used different parameters for upscaling, such as 

revenue, number of consumers etc. A problematic aspect of using revenue for upscaling is that 

revenue can be influenced by more expensive and luxurious food. By using key parameters such as 

number of staff in the company or institution, food waste is linked to the labour force which can, 

however, also be problematic. This link means that the amount of food waste theoretically can be 

adjusted to be higher or lower by hiring or firing staff, respectively, given that the food waste 

amounts to the same. Furthermore, there can be differences for e.g. restaurants. Gourmet 

restaurants typically have more staff, because it is more time-consuming to create a meal and take 

care of the customers compared to e.g. a restaurant offering a buffet, where less staff is needed to 

prepare and serve the food.  

In the present study, we wanted to avoid using parameters such as number of staff and any other 

parameters not directly related to the amount of food waste. We find that this can be achieved by 

increasing the size of the dataset. The problem with using key parameters is that food waste can be 

made to look lower or higher by regulating the key parameters, without actually regulating the 

amount of food waste.   
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4.3. Discussion on Methodology used for Data Collection of Food Waste 

The methodology used in the study by Petersen (2014) is different from the methodology used in 

this study. In the study by Petersen (2014), data was collected over one month during the spring 

season. The strength of methodology in that study is that they also analysed the amount of food 

waste that goes to garbage collection and leftovers from plates in e.g. canteens. The strength of the 

methodology used in the present study is that we have data for the entire year of 2018 so the 

seasonal variation in food waste is significantly diminished.  

However, the aim of the calculations of the two studies is the same, i.e. to provide a qualified 

estimation of the amount of food waste in the Danish food service sector. In 2014, the total amount 

of food waste in the food service sector (hotels, restaurants, institutions and canteens/catering 

services) was estimated to be 115,700 tonnes/year. Our estimation, based on data from 2018, gave 

a total of 103,000 tonnes.  
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5. Conclusions 
The aim of the report was to investigate the amount of food waste in the Danish food service sector. 

The food service sector was divided into the following main categories: hotels, restaurants, 

institutions, canteens and catering services and described by the relevant NACE codes. Self-reported 

data from more than 600 collecting sites has been collected over an entire year (2018) from various 

locations in Denmark: Jutland (45% of the food waste), Funen (6%), Zealand (12%) and Greater 

Copenhagen (36%). Statistical data of the numbers of companies within each of the mentioned 

categories from Statistics Denmark was used in order to scale up the sample data to a national level. 

The estimations showed that the total amount of food waste from the food service sector in one 

year (2018) was 103,000 tonnes. This is divided between hotels (10,500 tonnes), restaurants (64,500 

tonnes), institutions (14,700 tonnes) and canteens/catering services (13,300 tonnes). The results 

showed that restaurants are the category with the highest amount of food waste/year and hotels 

the category with the lowest amount/year. Besides the data used for upscaling food waste to a 

national level, a food waste analysis was made to be able to estimate the amount of so-called 

avoidable and unavoidable food waste. Around 420 kg of food waste from hotels, institutions and 

canteens/catering services were divided into the two fractions, and the results were pooled to give 

an overall estimation of the ratio between these two fractions. Calculations showed that the 

avoidable fraction made up 62% and the unavoidable fraction 36%, with the residual 2% being 

plastic/paper. These percentages of avoidable/unavoidable food waste - combined with the 

calculated national level of food waste - showed that the highest percentage of avoidable food 

waste comes from hotels and the lowest percentage from institutions.  
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6. Perspectives 
We had some difficulties with the recruitment of participants on a voluntary basis. This problem was 

also mentioned by Petersen (2014) who stated that ‘Quite many businesses did not wish to 

participate’. Information on waste generation is a sensitive issue to many businesses and seen as a 

time-consuming activity. One of the companies told us that they do not use time on numbers and 

graphs, but just uses common sense in their attempts to reduce the amount of food waste. Some 

public places informed us that they measured food waste, but only from an economic perspective, 

because that was how they were evaluated from governmental side. Therefore, they were aware 

that food waste should be minimised, but did not measure the actual amounts. Affordable and easy 

systems to measure the amount of food waste by the companies could be a focal point in the future. 

It is almost impossible to completely avoid food waste generation. Therefore, it might be interesting 

to investigate the potential use of food waste: Some kitchens offer their staff to buy leftovers at a 

reduced price. Other concepts are on the market that seek to reduce the amount of food waste 

from e.g. restaurants. Consumers can buy one of the limited offers and pick up surplus food at a 

reduced price after closing hour. The situation is mutually beneficial, since restaurants make money 

on food which would otherwise end in the garbage collection and consumers get food at a reduced 

price. As the situation stands, most of the food waste generated is delivered to destruction plants, 

where the waste is used for production of biogas or fertilisers, while some end up in the normal 

garbage collection system.   
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