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héllbarhet pa ett effektivt satt; det ar varken ekonomiskt eller etiskt forsvarbart och ett sloseri med naturresurser. Svenska storkok
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och redistribueras, samt miljomassiga, sociala och ekonomiska effekter av en sadan redistribution. For att kunna besvara dessa
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1 Introduction

1.1 Background

"As scientists of the IPCC have made it clear that climate change is caused by
human behaviour, it is only natural that we have to change our behaviours to
keep this only planet Earth environmentally sustainable for our succeeding
generations. "

This was said by the general secretary Ban Ki Moon during the United Nations
conference of climate change in Marrakech, 15t of November 2016. Supersed-
ing the Millenium Development Goals, member states of the UN established
a new road-map called Agenda 2030 to ensure global sustainable development
post 2015. Agenda 2030 constitutes of 17 Sustainable Development Goals aim-
ing at ending poverty and inequalities whilst ensuring economic growth and
the tackling of climate challenges (UN 2018c). Each Sustainable Development
Goal comprise of several sub targets and the third target of goal number 12,
Responsible Consumption and Production, reads as follows:

"By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including
post-harvest losses.” (UN 2018a)

Food waste occurs throughout the entire food chain, from the crops never leav-
ing the farmers cultivation land to the forgotten leftovers in the freezers of the
households. According to the Food and Agriculture Organization of the UN,
FAO, one third of all food produced in the world is lost or wasted (FAO 2018).
It is also estimated that 25 - 30 % of the global greenhouse gas emissions origi-
nate from the food production system (Tilman and Clark 2014). Furthermore,
producing food that is not consumed causes unnecessary emissions. Wasting
eatable food effectively highlights both the essence of Agenda 2030 and the
three aspects of sustainability; it is a waste of natural resources and neither
ethically nor economically defensible.

In a world where up to 30 % of all food produced is wasted, over 800 million
people are undernourished. The majority of the undernourished live in devel-
oping countries but families are struggling to get food on their tables in more
developed countries as well. According to UN (2018b) the global food and agri-
culture system must be redesigned to assure food security, fair economic terms
and conditions and environmental sustainability. Adding to the environmental
and socioethical aspects of food waste, monetary losses arise from this as well.
Annual economical value of global food waste amounts to an estimated 990 bil-
lion US$, corresponding to nine thousand billion SEK (FAO 2018).

Around the world these food related issues have gained large attention lately.
Initiatives saving and redistributing food that otherwise would have been wasted



can be found in several countries. Various businesses, both NGOs and private
companies, with various solutions to the problem have emerged. From busi-
nesses saving groceries from wholesalers and redistribute it to charity organiza-
tions (Allwin 2017a), to companies that via an app connect private persons with
restaurants, cafes and bakeries selling daily leftovers to reduced prices (Karma
2018; ResQ 2018a).

In 2016 the public canteens in Sweden generated 73 000 tonnes of food loss
making them the largest public food loss generators on the consumer side of the
food chain. Although approximately 40 % of the food loss generated was biolog-
ically degraded (Naturvardsverket 2018) utilizing food for its intended purpose
of feeding people is environmentally a better option (Eriksson, Strid, and Hans-
son 2015), even though the best alternative would be not generating any waste
at all. To optimize a system, not causing any waste at all, is a difficult task.
Reusing what could be reused would then, according to the waste hierarchy, be
the best option (Naturvardsverket 2017).

As the government and the local municipalities with them formulate and consti-
tute laws and regulations it should be in their interest to act as good examples
saving food that risk becoming food waste, which is where this thesis picks up. If
not reusing overproduced food and serving it within the own canteen, municipal-
ities may redistribute it. Redistribution, especially to charity, could contribute
to a more sustainable food system, both environmentally and socially. Focus
of this thesis will be to explore hos overproduced food from municipal canteens
can be managed and utilized more resourceful, with the foundation built on the
three pillars of sustainability.



1.2 Goal and research questions

The aim of this thesis is to evaluate how Swedish municipalities can manage
and reuse leftover food more sustainable. The goal is to investigate food loss
and food waste quantities from Swedish public canteens. This as to approxi-
mate environmental effects in the form of greenhouse gas emissions as well as
resulting social and economic consequences from a potential redistribution.

Research questions to be answered are:

e How large are food loss and food waste quantities from the municipal
canteens in Sweden?

e What are the environmental, social and economic benefits from redis-
tributing overproduced food from municipal canteens?

e How could a food redistributive solution for the canteens be designed in
order to optimize environmental, social and economic benefits?

1.3 Scope

The thesis focuses on Swedish municipal canteens serving food in public kinder-
gartens, schools and care homes. Food loss and food waste terms will be used
as defined by the Food and Agriculture Organization of the UN, FAQO, further
described in chapter 2.2.1. Regarding the environmental perspective empha-
sis is put on greenhouse gas emissions solely and calculations on economical
consequences are investigated from a municipal perspective. Social effects are
primarily measured in the form of number of portions available from the food
waste, although other aspects are discussed as well.



1.4 Method and disposition
Throughout this thesis, methods applied are:
e Literature study
e Interview
e Survey
e Case study

The literature study forms the base of the theory chapter, knowledge valuable
for later analyses. Further a semi-structured interview with representatives from
the municipality of Partille was conducted in the very beginning of this project
as to give insight in the everyday work performed in municipal canteens, a pre-
requisite formulating later surveys.

In total three surveys were performed throughout this thesis; one more exten-
sive and two complementing. The larger survey constitutes the foundation of
the thesis and addressed municipal canteens. It was filled in digitally in order
to facilitate statistical analysis and the sample group comprised of all 290 mu-
nicipalities in Sweden. This was complemented by two smaller, semi-structured
surveys communicated via e-mail. One of the surveys investigated how munici-
pal food waste is currently treated and the other focused on charity organizations
working with food redistribution. Additionally a case study on the municipal-
ity of Kristianstad was conducted, examining waste management costs. Data
from the surveys and the case study are predominantly quantitative while data
from the literature study and the interview are mainly qualitative. More pro-
found and detailed descriptions of methods applied are to be found in chapter 3.

The paper is initialized by a theory chapter declaring findings from the literature
study, followed by key data from conducted interview. After this results from
the surveys and the case study are presented, results on which calculations are
performed. Findings and calculation results are further analyzed and based on
these a suggestion to a redistribution solution is presented. Lastly results are
discussed and summarized.



2 Theory

In this section findings from the literature study are declared, knowledge that is
of importance to later understand and be able to analyze conducted interview,
surveys and case study.

2.1 Laws and regulations

To ensure food safety and human health, there are several laws and regulations
on how food is to be handled and treated throughout the food chain. EU
legislation apply to all member states and is often formulated so that each
country form their own modified version, ensuring compatibility with existing
national legislation.

2.1.1 EU regulations

Regarding handling food and food waste EU regulations relevant for this thesis
are:

e Regulation (2002/178/EG). General principles and requirements of food
law, establishing the European Food Safety Authority and laying down
procedures in matters of food safety,

e Regulation (2004/852/EG). Hygiene of foodstuffs,

e Regulation (2004/853/EG). Specific hygiene rules for food of animal ori-
gin,
e Regulation (2004/882/EG). Official controls performed to ensure the ver-

ification of compliance with feed and food law, animal health and animal
welfare rules,

e Regulation (2011/1169/EG). Provision of food information to consumers

Below follow brief descriptions of above mentioned regulations. The legislation
constitutes of a significantly large scope but only that concerning handling and
redistribution of food is to be presented.



Regulation (2002/178/EG)

This regulation establishes the European Food Safety Authority as well as com-
mon principles and responsibilities. It forms the general principles regarding
food and food safety at community and national level. Further, it states that
the regulation shall be applied to all stages of production, processing and distri-
bution of food for commercial purposes. (European Parliament and the Council,
2002/178/EG)

Food business is defined by the regulation as:

“..any undertaking, whether for profit or not and whether public or private,
carrying out any of the activities related to any stage of production, processing
and distribution of food”

It is also stated that food business operators are responsible to ensure that all
stages under their control meet requirements of food laws relevant to their ac-
tivity. (European Parliament and the Council, 2002/178/EG)

Ensuring traceability, regulation (2002/178/EG) declares that food business op-
erators must be able to identify both the supplier from whom they received any
foods and to whom their products have been delivered. Traceability is of great
importance especially in the case when unsafe or contaminated food is brought
to the market and its origin has to be traced. (European Parliament and the
Council, 2002/178/EG)

Regulation (2004/852/EG) and Regulation (2004/853/EG)

To assure proper handling of food, regulation (2004/852/EG) lays down general
rules on hygiene for food business operators. In line with above regulation, the
food business operators are responsible for meeting relevant laws on food hy-
giene at all stages under their control. It is within the food business operators
responsibility to ensure an unbroken cold chain and that the so called Hazard
Analysis and Critical Control Points, HACCP, is applied. In short, HACCP
states that food business operators must identify potential hazards and work
to prevent, eliminate or reduce those to acceptable levels. It also states that
operators must have a system on how to handle potential problems. (European
Parliament and the Council, 2004/852/EG)

Within regulation (2004/852/EG) requirements on registration of food busi-
ness operators are declared. This as to allow for official controls, further de-
scribed in regulation (2004/882/EG). (European Parliament and the Council,
2004/852/EG)

Regulation (2004/853/EG) is a supplement to regulation (2004/852/EG) re-
garding specific food hygiene requirements related to food, processed as well as
unprocessed, of animal origin. (European Parliament and the Council, 2004/853/EG)



Regulation (2004/882/EG)

Regulation (2004/882/EG) declares rules on official controls practiced to verify
compliance with existing regulations in order to prevent, eliminate and reduce
risks that may harm humans or animals. It aims at ensuring fair trade of food
and protecting the interests of the consumers. The regulation states that con-
trols shall be performed by competent authorities, domestic as well as foreign,
and that it is within the scope of the member states to monitor that these
controls are carried out regularly and with appropriate interval. (European
Parliament and the Council, 2004/882/EG)

Regulation (2011/1169/EG)

In line with general rules laid down in regulation (2002/178/EG), this regula-
tion aims to protect consumers with regards to food information. It establishes
general principles on food labeling with special regards to ingredients, allergens,
durability, origin and nutrition declaration. This is of importance to food redis-
tributive activities as redistribution may include selling leftover food. (European
Parliament and the Council, 2011/1169/EG)

2.1.2 Swedish regulations

In Sweden there are four laws relevant to municipal food redistribution:

o Swedish Food Law (SFS 2006:804),
o Swedish Food Decree (SFS 2006:813),
e LIVSFS, The National Food Agency’s regulations — Code of Statutes

— (LIVSFS 2005:21) on official controls,
— (LIVSFS 2005:20) on food hygiene,
— (LIVSFS 2014:4) on foodstuff information,

e Municipal Law (SFS 2017:725)

The Swedish Food Law (SFS 2006:804) corresponds to and complements regu-
lation (2002/178/EG) as stated within the aim and scope of the EC regulation.
Decree (SFS 2006:813) is the Swedish law on hygiene and controls comple-
menting regulation (2004/852/EG),(2004/853/EG) and (2004/882/EG). In the
Swedish Food Decree (SFS 2006:813) general rules are declared while Code of
Statutes present more specific details. (LIVSFS 2014:4) is the Swedish equiva-
lent and complement to regulation (2011/1169/EG) defining national deviations
to that stated in the EU regulation (Livsmedelsverket 2014). Food redistribu-
tive activities fall under regulation (2002/178/EG):s definition of food business
and as Swedish laws fall within the scope of common EU regulations (Hanssen
et al. 2015), these are not further analyzed.
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Moreover there are local municipal laws obliged to public canteens. Municipal
Law (SFS 2017:725) regards, amongst others, regulations on how municipal eco-
nomical businesses should be conducted. Important for potential redistribution
are principles stating that municipalities may not pursue profit-making activi-
ties. The law further includes regulations on financial support to individual or-
ganizations (Finansdepartementet 2017). However, the Swedish National Food
Agency recently published a statement on their website specifically targeting
food redistribution within municipal businesses. It was stated that municipal-
ities are allowed to donate food, receive donated food and sell overproduced
food, as long as laws on procurement and competition are met (Livsmedelsver-
ket 2018).

2.2 Food loss and food waste
2.2.1 Definitions

It is highly important to clearly define what food loss and food waste refers to,
as to avoid misunderstandings. According to FAO food loss refers to decrease
in quantity or quality of food, whilst food waste is discarding or alternative,
non-food use of food that would have been safe and nutritious for human con-
sumption. With these definitions food waste is a part of food loss, and both
occur throughout all parts of the food chain (FAO 2018). Throughout this paper
food loss and food waste will be used as defined by FAO.

2.2.2 Food loss throughout the food chain

After exiting the farm gates food and groceries undergo several steps before end-
ing up as food on someones plate. These steps of the food chain are categorized
into:

e Primary production,

e Processing,

e Wholesalers and supermarkets,
e Restaurants and canteens,

e Private households

(Lagerberg Fogelberg 2014)

Below follow brief descriptions of the most common reasons to why food loss
occurs within respective category.

Primary production

In defining primary production, regulation (2002/178/EG) includes production,
breeding and cultivation of primary products. It includes harvesting, milking
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and production of foodstuff producing animals before slaughter. Hunting, fish-
ing and collecting wild products are also included in the definition. (European
Parliament and the Council, 2002/178/EG n.d.)

In cultivation food loss mainly occur as a consequence of inconsistent ripeness
of crops, too low market prices making harvesting unprofitable, crops being
damaged during the harvest process, poor storage conditions, environmental
growing conditions reducing crop quality and products being discarded due to
not meeting expectations and standards on size, shape and look. (Lagerberg
Fogelberg 2014)

Common reasons for food loss in animal breeding, fishing, fish farming and
for foodstuff producing animals are euthanizing of sick or injured animals and
animals dying during birth, breeding and transports to slaughterhouses. Fur-
thermore, fishes in fish farms die during breeding, fishes from fishing boats are
discarded due to quotas and size requirements and eggs are discarded due to
cracks or diseases. (Franke 2013)

Processing

Products from the first step in the food chain are processed in various types
of industries, e.g. milling of cereals and peeling of roots and vegetables. It
also includes more extensive refining and preparation of products into eatable
foods, e.g. industrial bakeries, pasteurization of dairy products and peeling,
cutting and precooking root vegetables. (Jordbruksverket, Livsmedelsverket,
and Naturvardsverket 2013)

Reasons to food loss in food processing industries are reduced quality on de-
livered products, errors in production, overproduction due to uncertainties in
customer orders, incorrect storing and/or handling of products and products
being discarded due to not meeting expectations and standards on size, shape
and look. (ibid.)

Wholesalers and supermarkets

Wholesalers hold large quantities of food and from the wholesalers regular su-
permarkets buy their products, as a supermarket for the supermarkets. Hence
reasons for food loss in wholesalers and supermarkets are similar.

Food loss from wholesalers and supermarkets often arise from expired best-
before-date which may be related to oversized orders, wide product range low-
ering the grocery and food turnover, unpredictable variations in customer de-
mands, poor packaging and inappropriate storing, handling and exposure of
products. (Eriksson 2015)
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Restaurants and canteens

This category includes all restaurants, canteens and catering activities. Can-
teens and catering firms cook and sometimes also distribute food, often in larger
quantities. Food served in kindergartens, schools, hospitals and elderly care
homes are often prepared and cooked in canteens.

Common reasons to food loss in restaurants and canteens are poor storage con-
ditions, careless handling and preparation of groceries and waste from customers
plates which may be linked to serving too large portions. Other reasons are buf-
fés which cause large losses and difficulties in predicting the number of guests
to be served. There may also be a lack of knowledge or uncertainties regarding
laws and regulations on what could be stored for later service. (Naturvardsver-
ket 2013)

Private households

In more than 70 % of the Swedish municipalities, households have the possibil-
ity of separating food loss from domestic waste. Additional to the food sorted
out, approximately one fourth of the food loss is poured out or flushed down the
sewage system (Naturvardsverket 2018). Of the sorted food loss from households
35 % is estimated to constitute of food waste (Jordbruksverket, Livsmedelsver-
ket, and Naturvardsverket 2013).

From private households food loss is often generated as a consequence of poor
planning, purchasing and cooking of food, too large purchases, lack of knowl-
edge regarding best-before-labeling and not emptying packages. It could also
arise from poor storage conditions, not using all edible parts of vegetables and
fruits and not eating or reusing leftovers. (Naturvardsverket 2013)

Figure 1 below summarizes the causes of food loss in the various parts of the
food chain, as reviewed above.
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Figure 1: Causes of food loss throughout the food chain

2.2.3 Statistics on food loss and food waste in Sweden

In 2016 the total food loss in Sweden, including food waste, amounted to 1 255
000 tonnes. Accounting for the whole food chain this corresponds to 129 kg of
food per person and year. In table 1 food loss quantities for each category are
presented. Data include both separated food and food thrown in the unsorted
bin, as well as food flushed down the sewage system (Naturvardsverket 2018).

Table 1: Food loss from various parts of the food chain, Sweden 2016. Num-
bers given in tonnes. * Numbers from 2014 as no data for 2016 was available.
(Naturvardsverket 2018)

Primary production 98 000 t*
Food industries 43 000 t
Wholesalers and supermarkets 30 000 t
Restaurants 71 000 t
Canteens 73 000 t
Private households 938 000 t
Sum 1 255 000 t

Regarding Swedish canteens, a survey from 2017 was conducted on behalf of
the Swedish Energy Agency investigating food waste from 19 public canteens.
The results show that approximately 5,6 tonnes of prepared and cooked food
within the 19 canteens was wasted each year. Adding the weight from wasted
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groceries, a standard portion 4 320 g generated 20 g food waste (Pettersson,
Breitholtz, and Olsson 2017). These numbers however do not include waste
from plate scrape off. Another case study comprised in the Municipality of
Sala, Sweden, investigated food waste from a total of 40 schools, kindergartens
and elderly care homes. Results from Sala imply a much larger waste, 75 g on
average per standard portion of same size (Eriksson, Malefors, et al. 2016). The
article further implies that kitchens solely serving food, i.e. receiving already
cooked food, generate larger food waste quantities than kitchens solely cooking
and kitchens both cooking and serving. A much larger food loss, 18.2 kg food
per person and year, is suggested by Stare et al. (2013). It should be stressed
that food waste quantities per portion is not comparable to that per person
served.

Numbers in above examples only account for what actually ends up in the sorted
bin. According to Stare et al. (ibid.) 13 % of the food wasted is found in the
regular bin, despite kitchens having food waste separation. The report further
estimates that 52 % of the food loss constitutes of food waste. Moreover food
loss and food waste are generated from different stations within the canteens.
In Goteborgsmodellen, described in the section below, it is estimated that half
of the food waste from canteens originate from plate scrape off and half from
within the kitchen (Maltid Géteborg 2016).
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2.2.4 Food waste reducing measures in canteens

As previously stated, utilizing food for its intended purpose of being consumed
is more sustainable compared to treating it by anaerobic digestion, compost-
ing or incineration (Eriksson, Strid, and Hansson 2015). Even better would be
not producing leftovers at all as according to the waste hierarchy. Since issues
related to food waste have been brought to the agenda several waste reducing
initiatives, both on local and national levels, have emerged.

In Gothenburg, Sweden, a model called Géteborgsmodellen has gained large at-
tention. Goteborgsmodellen is a concept for school canteens to reduce food
waste quantities and it has been spread and implemented by many other mu-
nicipalities. Established in 2016 Gd&teborgsmodellen is a practical instrument
based on 9 key measures aiming at reducing the food waste.

1. Measuring, monitoring and follow-up on food waste quantities. This in
order to identify hotspots within the kitchen where the largest quantities
arise.

2. Menu planning. A flexible menu allows serving leftovers and /or converting
it into new dishes.

3. Calculating portion sizes. Based on reasonable, adaptive portion sizes
amounts food to prepare and cook can be calculated.

4. Good communication with other instances of the school. A system to
report absent students allows for the kitchen to regulate food quantities.

5. Routines on purchases. A well functioning system with delivery close to
cooking date and packages of varying sizes decrease the risk of food getting
old.

6. Storing. Keeping good order and overview of what is in stock is important
and further to use the oldest groceries first.

7. Cooking. When cooking it is important that recommended amounts cal-
culated from previous measures are followed and if possible the kitchens
may serve in trays of various sizes.

8. Service. Measures in service could be using cutlery of appropriate sizes
and solely having one tray of each component up for service.

9. Using leftovers. Both reheated and served again and incorporated in new
dishes.

(Maltid Goéteborg 2016)

Another example of a food waste reducing measure was introduced in the mu-
nicipality of Kiruna. During lunch servings, all serving trays were removed from
the public canteens. Instead cutlery and napkins were placed on the tables and
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more stations for drinks and bread were organized. Result from this reduced
food waste quantities by approximately 50 % (Jordbruksverket, Livsmedelsver-
ket, and Naturvardsverket 2013). Also in line with this is a suggestion by
Ryderheim and Westerlund (2014), investigating canteen food waste in the mu-
nicipality of Lomma. According to the authors smaller plates could be used to
limit food waste by decreasing the risk of putting too much food on the plate.

2.3 Climate impact of the food system

Each year tonnes of anthropogenic carbon dioxide is emitted to the atmosphere,
forcing climate changes and global warming. It has been estimated that up to 30
% of all greenhouse gas emissions can be attributed to the global food system,
from fertilization production to packaging and transports. This corresponds to
16 900 million tonnes of carbon dioxide equivalents, COs-eq., each year (Ver-
meulen, Campbell, and Ingram 2012). In Sweden corresponding number is
approximately 14 % (Statistiska Centralbyran 2018). In the earlier presented
Goteborgsmodellen it is estimated that 1 kg food waste cause emissions corre-
sponding to 1.6 kg COs-eq..

Producing groceries and food consumes both energy and resources. Fertilizers
and fodder must be produced, both animals and plants need water, tractors
used are often fueled with diesel, materials for packaging must be produced,
products and materials are transported, energy is needed for both heating and
cooling and the residuals of it all must be processed. A large number of Life
Cycle Assessments, LCA:s, have been conducted on several groceries. Several
of these have been summarized by R66s (2014). Figure 2 below illustrates the
most common groceries and related emissions. Unless other is declared values
are given for food produced in Sweden.
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Figure 2: Greenhouse gas emissions related to various groceries. Numbers after
Réds (2014).

For a wider scientific base data from R66s (2014) were compared with other
LCA:s. Seven articles investigating greenhouse gas emissions from seven differ-
ent groceries were studied. Results along with numbers from R66s (ibid.) are
presented in table 2.

Table 2: LCA results on greenhouse gas emissions related to different groceries.
Numbers given in kg COq-eq./kyg.

Grocery | Values, R66s (2014) | Values, other LCA Author

Fish 3 2.15 (Pelletier et al. 2009)

Pork 6 3 (Sonesson et al. 2016)

Beef 26 20 (Mogensen et al. 2015)

Milk 1 1 (Cederberg and Mattsson 2000)
Cheese 8 8.8 (Berlin 2002)

Legumes 0.7 0.3 (Abeliotis, Detsis, and Pappia 2013)
Tomatoes 1 0.5 (Ntinas et al. 2017)

In addition to greenhouse gas emissions the food system also cause other nega-
tive environmental effects, e.g. eutrophication, soil erosion, loss of biodiversity

and spreading of chemicals (European Environment Agency 2012).

As this

paper focus on the emission of greenhouse gases solely, these impacts are not
further investigated.
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2.4 International and national goals on food waste

In September 2015 the UN General Assembly came to a global agreement on
sustainable development, Agenda 2030 (UN 2018c). The Swedish government
was one of 150 world leaders to sign the agenda, thereby undertaking the task
of striving towards reaching all 17 goals and 169 sub targets (Regeringskansliet
2016). Although target 12.3 is the only concrete, measurable goal concerning
food waste in Sweden, there are national goals on sustainability adding to the
global agreement. In this chapter international and national targets regarding
food waste are presented.

2.4.1 International goals

As stated sub target number 3 of goal number 12 regards food waste. The goal
is to, by 2030, halve the food waste on retail and consumer levels and reduce
food losses along the whole food chain, including post-harvest losses. Several
initiatives have started to mobilize for this reduction.

Supporting the development towards target 12.3 the EU Platform on Food
Losses and Food Waste, FLW, was established in 2016. The task of FLW is
to prevent food waste and the group composes of EU institutions, stakeholders
and member state experts. In the terms of references it is stated that FLW
work cover areas on definition, measurements and monitoring of food waste.
It also include research, awareness and knowledge campaigns, implementation
of EU legislation and facilitation of food redistribution. Moreover, they work
for enabling knowledge and experience sharing on best practices and the iden-
tification and implementation of appropriate actions in order to maximize the
contribution of all actors. (European Commission 2016)

One of the five sub groups of FLW is a group especially working with food
donations. The objectives of this group are to investigate current practices and
regulations of food donations within member states, prepare for EU guidelines
on food donations and to constitute a pilot project as to do research on food
redistribution and dissemination of future guidelines. The time frame for the
sub group stretches to 2019. (European Commission 2017)

2.4.2 National goals

Before Agenda 2030 the Swedish Environmental Protection Agency proposed a
food loss reduction of 20 % calculated over the whole food chain but the pri-
mary production. The target was set to 2020 compared to 2010 levels. Cutting
food loss by 20 % would call for a 34 % reduction of the food waste. For the
primary production the goal was to, by 2016, establish a road-map for reduced
food waste quantities (Naturvardsverket 2013). As this target was suggested in
2013 it was overruled by goal 12 and target 3 of Agenda 2030.

19



On behalf of the Swedish government the Swedish Board of Agriculture, the
Swedish National Food Agency and the Swedish Environmental Protection Agency
are the authorities working to reduce food waste in Sweden. After the signing
of Agenda 2030 the three instances have through surveys, interviews and work-
shops constituted a road-map on how to reach the Sustainable Development
Goal 12, target 3. The road-map regards all actors throughout the food chain
and consists of 42 concrete measures, divided into 9 subjects. Within this it
is clearly stated that there is a need for pronounced guidelines regarding food
donations and the importance of facilitating for food redistribution is further
highlighted. (Livsmedelsverket, Jordbruksverket, and Naturvardsverket 2018)

Besides the goals of Agenda 2030 national goals on improved resource man-
agement concerns and affects the generation of food loss and food waste. The
Swedish government has set a target to by 2018, a minimum of 50 % of the
consumer level food loss should be separated and biologically degraded with
recycling of nutrients. Of these, 40 % should be further treated by energy re-
covery (Naturvardsverket 2015a). From a food waste point of view this may
seem counter-intuitive. However the purpose of this target is to make food sep-
aration accessible to more people rather than increasing the amount wasted.
Statistics from 2016 illustrate that with two years to go the separated food loss
needed to increase by 10 percentage units (Naturvardsverket 2018). If the target
is met remains to be seen until statistics from 2018 year have been compiled.
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2.5 Economical aspects of food waste

Purchasing, storing, preparing and cooking food that is not consumed does not
only cause unnecessary greenhouse gas emissions, but results in economic losses
as well. On a global scale the economic value of food loss amounts to a corre-
sponding 9 000 billion SEK annually (FAO 2018). Data from 2016 imply that 73
000 tonnes of food loss was generated from Swedish canteens (Naturvardsverket
2018) and according to Stare et al. (2013) 52 % of this constitutes of food waste.

The monetary value of avoiding food loss from public canteens have been es-
timated to 11 900 SEK per tonne. Applied to statistics from 2016 this would
result in annual savings of 870 million SEK for the municipalities, given that
no food loss were to be generated (Naturvardsverket 2015b). Assuming that 52
% constitutes of food waste, avoiding these quantities would result in economic
savings of 452 million SEK annually. Furthermore, calculations performed and
declared in Goteborgsmodellen suggest a monetary value of 30 SEK per kg food
waste (Maltid Goteborg 2016).

On a national level reducing food loss quantities by 20 %, as suggested before
Agenda 2030, would according to Naturvardsverket (2015b) result in savings of
10 - 14 billion SEK per year. However these numbers do not include costs for
potential, necessary measures. Data on how much individual municipalities may
save on redistributing overproduced food could not be found in performed liter-
ature study. In section 4.3.1 conducted case study is presented in which invoices
on waste management costs for 18 kitchens in the municipality of Kristianstad
are analyzed.
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2.6 Alternative food loss treatments

To enable calculations on environmental benefits from redistribution of food,
one must consider the alternative treatment. In Sweden food loss is either bio-
logically degraded, by anaerobic digestion or composting, or incinerated (Avfall
Sverige 2018a). Following subsections briefly describe the three treatment op-
tions. Additionally environmental effects resulting from the various alternatives
are declared along with corresponding values for redistribution.

Food waste from canteens is believed to consist of a mix of groceries, both meat,
vegetables and various types of carbohydrates. These all have different proper-
ties in term of water and energy content which, according to Eriksson, Strid, and
Hansson (2015), are the main properties affecting the outcome of the various
waste treatment options. Thus, from an environmental standpoint, there is not
one superior alternative for all groceries (ibid.). In the literature study only two
articles applicable to this investigation was found. One was published in 2015
and the other in 2017, both conducted in Sweden. Other papers were reviewed
but with conditions not considered as representative for and comparative to this
case. Thereby only the two Swedish articles were used for this comparison.

Eriksson and Spangberg (2017) investigate five fruit and vegetables; bananas,
tomatoes, apples, oranges and peppers. The other paper by Eriksson, Strid,
and Hansson (2015) evaluates different groceries; bananas, grilled chicken, let-
tuce, beef and toast bread. As water and energy content are the main factors
affecting resulting emissions, these were further investigated for the groceries
studied. From the database Livsmedelsverket and Matkalkyl.se (2018) water
and energy content of the various fruit and vegetables were studied. It was con-
cluded that values for tomatoes, apples, oranges, peppers and iceberg lettuce
were similar and thus, one average for each treatment alternative was calculated
for the fruits and vegetables. Hence emissions calculated are based on both ar-
ticles. This approach was also applied on the bananas, calculating one average
using both articles. Moreover calculations performed in the two articles include
transports of food to the various treatment plants.

Depending on what the groceries replace, both in terms of raw material other-
wise used to extract energy and the outcome of the process, the various treat-
ments of the various groceries may cause either net savings or net emissions of
greenhouse gases. Net savings imply that utilizing wasted groceries would cause
lower emissions compared to using the regular raw materials. Net emissions on
the other hand implies that utilizing the wasted groceries would cause larger
emissions compared to using the regular raw materials.
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2.6.1 Anaerobic digestion

In the process of anaerobic digestion microorganisms convert organic waste into
biogas and biofertilizers in the absence of oxygen. In addition to food loss,
sludge from sewage plants and organic matter from agriculture, forestry and
slaughterhouses are also treated by biological degradation. The biogas gener-
ated mainly consists of methane and carbon dioxide and is often upgraded to
biomethane by removal of carbon dioxide. Thereafter the biomethane is either
distributed to the natural gas network or used as vehicle fuel. Besides biogas,
biofertilizers are generated from the process. Biofertilizers from biogas produc-
tion are certified for usage in ecological agriculture. (Energigas Sverige 2017)

As stated in section 2.4.2 there is a national goal on increasing the biological
degradation of food loss generated in Sweden. Statistics from 2016 imply that
32 % of the food loss was treated by anaerobic digestion. The goal for 2018 was
to treat 40 %, results expected to be presented in 2019. (Avfall Sverige 2018c)

According to the articles, there is a lack of substrate in the anaerobic digestion
plants (Eriksson, Strid, and Hansson 2015; Eriksson and Spangberg 2017). In
the anaerobic digestion scenario of the two articles it is assumed that the food
loss does not replace any income substrate but rather add up to the total waste
treated. The outcomes of the process, biogas and biofertilizers, are assumed to
replace fossil fuels and mineral fertilizers.

All groceries evaluated in the two articles caused net saving of greenhouse
gas emissions utilizing anaerobic digestion (Eriksson, Strid, and Hansson 2015;
Eriksson and Spangberg 2017). For the fruit and vegetables the average number
calculated, using both articles, imply net savings of 0.081 COs-eq./kg. The av-
erage value for bananas was calculated to 0.3 COs-eq./kg net savings. Eriksson,
Strid, and Hansson (2015) also suggest savings of 0.26 COs-eq./kg for chicken,
0.67 CO2-eq./kg for beef and 0.55 CO2-eq./kg for bread.

2.6.2 Composting

Composting, or aerobic digestion, is a process where organic matter is con-
verted into a nutrient rich soil holding a broad spectra of microbes. There are
various composting techniques utilized but the one most commonly referred to
when speaking of composting in general is hot composting. In a hot compost
microorganisms dissimilate organic molecules to build biomass. Unlike the pro-
cess generating biogas and biofertilizers, composting requires oxygen. (Ohm
and Lothman Kaliff 2015)

Of the food loss generated in Sweden in 2016, 8 % was treated by composting.
The target was to reach a level of composting corresponding to 10 % of the
food loss in 2018 (Naturvardsverket 2018). Whether this was achieved or not is
expected to be announced in 2019.
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Calculations performed in the article by Eriksson, Strid, and Hansson (2015)
are built on the assumption that the composted food loss did not replace any
compost substrate. Resulting compost was assumed to be used as soil amend-
ment in landfills and that this compost did not replace any similar product.

Only one of the two articles studied examined the alternative of composting.
For all groceries resulting net emissions were 0.043 COz-eq./kg. In the article
it is assumed that the composting product did not replace any similar product.
(ibid.)

2.6.3 Incineration

Approximately half of the Swedish domestic waste is incinerated. In Sweden
incineration plants can extract 3 MWh per tonne waste. Due to the high effi-
ciency Swedish incineration plants are classified as recycling, according to the
EU Waste Framework Directive. (Avfall Sverige 2018b)

Energy recovery through incineration is performed either in a heat and power
station, a so called cogenerator, or in a thermal power station. In a cogeneration
plant both heat and electricity is produced, while a thermal power station solely
produces heat. The general technique applied utilizes heat from the combusted
waste to vaporize water. The high pressure and high temperature vapour is
transferred directly to the district heating system, as in the case of a thermal
power plant, or to a turbine generating electricity, as in the case of a cogenerator.
After passing the turbine, remaining heat in the vapour from the cogeneration
plant is transferred to the district heating system. (Avfall Sverige 2018d)

The incineration scenario in the article by Eriksson, Strid, and Hansson (2015)
builds on the assumption that the food loss replaces peat in the incineration
plant. Produced energy was assumed to replace electricity and heat from the
grid that otherwise would have been produced elsewhere. In the article by Eriks-
son and Spangberg (2017) it was not stated what raw materials the incinerated
food replaced but only that the energy produced replaced electricity and district
heating from the grid.

Eriksson, Strid, and Hansson (2015) suggest that incineration causes net emis-
sions of greenhouse gases for all groceries but chicken and bread. For those
two groceries the authors suggest net savings of 0.31 COq-eq./kg and 0.67 CO2-
eq./kg for chicken and bread respectively. As for beef the same article implies
net emissions of 0.003 COs-eq./kg. According to the more recently published
article, incineration only showed to cause marginal net savings for bananas
(Eriksson and Spangberg 2017). Together with the article from 2015 average
net emissions for incinerating bananas was calculated to 0.04 COz-eq./kg. Av-
erage emissions for all greens evaluated was calculated to 0.07 COq-eq./kg.
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To be able to tell environmental effect from redistribution, one must take into
account what the donated food replaces. Eriksson and Spangberg (2017) as-
sume that the groceries investigated replace other greens by 30 %, junk food by
30 % and nothing by 30 %. Remaining 10 % is assumed to be wasted along the
donation process. In the article by Eriksson, Strid, and Hansson (2015) the au-
thors instead assume donated groceries replace bread. If comparing values with
emissions from table 2 in section 2.3, one may note that emissions presented
in the figure are larger that those presented in the case of food being donated.
This can be explained by what the groceries are assumed to replace. If a grocery
were to replace the exact same grocery environmental savings would correspond
to values presented in chapter 2.3. However, environmental effects may not be
as large if a resource-intense grocery like beef replaces less resource-intense gro-
ceries.

Average values for fruit and vegetables were calculated using emissions from both
articles studied. Concluding this section numbers on emissions are complied in
table 3 below. Note that negative numbers imply net emissions of greenhouse
gas emissions while positive numbers indicate net savings.

Table 3: COy emissions [kg COs-eq./kg grocery] for various waste treatment
alternatives. Numbers after Eriksson, Strid, and Hansson (2015) and Eriksson
and Spangberg (2017).

Grocery Redist. | An. digestion | Composting | Incin.

Av. Fruit & vegetables 0.46 0.081 -0.043 -0.07
Av. Bananas 0.36 0.3 -0.043 -0.04
Chicken 0.35 0.26 -0.043 0.31

Beef 0.31 0.67 -0.043 -0.003

Bread 0.61 0.55 -0.043 0.67
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2.7 Food redistributive activities

Redistributing leftover food enables for synergism of all three aspects of sus-
tainability; resources are most efficiently used if utilized for its original purpose
of feeding people, it is of great value to those in need who are offered food and
often both the donor and the receiver benefit from it economically. The activity
of redistribution of food, regardless how it is performed, is covered by food laws
presented in chapter 2.1. Amongst others it calls for an unbroken cold chain and
traceability. Donors must also ensure that other relevant laws on food hygiene,
storing temperatures etc. are met. Below, Swedish examples of food redistribu-
tive activities are presented. As this paper focus on public canteens only those
options suitable for the municipalities are declared for.

For every food redistributing alternative social effects are reviewed. People
considered the most vulnerable are homeless as they must rely on others cooking
and serving them food. Others exposed are those struggling economically but
who have a home where they can cook themselves. It should here be clearly
stated that categorizing people based on how exposed or vulnerable they are
is very hard and requires great humility. However in a technical report this is
required as to make simplifications of reality.

2.7.1 Food banks

The first food bank, St.Mary’s food bank, was established in 1967 by Johan
van Hengel in Phoenix, USA. Van Hengel volunteered for a catholic church col-
lecting food donated from supermarkets for their common soup kitchen. The
concept of food banking spread and in Europe the first food bank was opened
in France 1984. Two years later Fédération Européenne des Banques Alimen-
taired, the European Federation of Food Banks, FEBA was born (FEBA 2018).
The Global FoodBanking Network, a worldwide foodbanking collaboration, was
established in 2006 and today more than 800 food banks in over 30 countries
are registered (The Global FoodBanking Network 2018).

Although not registered at the Global FoodBanking Network, there is one
Swedish redistribution company operating in Gothenburg, Stockholm, Malmo
and Lund. Their redistributive activities started in 2006 via Stiftelsen Gemen-
samt Engagemang, a foundation for common engagement, but it was not until
2010 Allwin was founded. Allwin collects food and groceries primarily from
supermarkets, and redistribute it to the Church of Sweden and other charity or-
ganizations feeding people in need through redistributing activities of their own.
(Allwin 2017b). As donors are predominantly supermarkets donations mainly
consist of unprocessed groceries (Allwin 2017c). Unlike other similar food bank
organizations in the Nordic region, Allwin is not a typical food bank as they
do not store food and groceries but redistribute it the same day as collected
(Gram-Hanssen et al. 2016).
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Through their collaboration with Samhall, a socially responsible company, All-
win offers jobs to people struggling to establish on the labour market. A monthly
fee matching costs for regular waste management is charged the donors as to
cover expenses for staff salaries, leasing cars, tolls and administration (Allwin
2017b). Besides positive social effects from offering jobs via Samhall, several
other positive effects arise from the activities of a food bank. In the case of
Allwin food is redistributed to more than one receiver performing more than
one food related activity. Food donated and redistributed via food banks may
be used in soup kitchens, food bags or social supermarkets as described in the
sections below, thereby targeting both the most vulnerable and those strug-
gling economically. Further redistribution via food banks may enable for better
utilization of food donations as supply and demand could be matched by the
operating redistributor.

2.7.2 Direct redistribution

More common than food banking organizations are the less structured direct
redistributing activities. These are small scale donations where either the donor
or the receiver is responsible for food transports. It is a two-part arrangement
with no intermediaries and where all administration and compliance of relevant
laws are managed by the donor and the receiver. Often the collaboration is built
on informal, verbal contracts and agreements (Gram-Hanssen et al. 2016).

Likely there is only one receiver of the directly redistributed food. Hence social
benefits from this varies depending on the food related activities offered by the
receiver. If the receiving organization, most probable a charity organization, of-
fers free meals it could open for larger social benefits compared to when donated
food is sold to reduced prices.

2.7.3 Apps

Recently developed are apps aiming at reducing food waste. The service pro-
vided is a communication channel to private persons. Supermarkets, restau-
rants, bakeries and cafes connected to the app offer what have not been sold
during the day to reduced prices. Businesses can make money from food that
otherwise would have been wasted and buyers may save money. Karma is an
example of a food redistribution app, started in Stockholm in 2016. The app
connects over 150 000 users with more than 1 500 food retailers in over 150
Swedish cities, and recently they launched in London (Karma 2018). Another
app is ResQ, which operates in three countries. According to ResQ (2018b)
food retailers connected to their app can increase their revenue by up to 6 %.

As stated, this type of redistribution targets private persons and it is further
a prerequisite having a smart phone. Although offering food to reduced prices
it is likely that if being in a tight economic situation one buy groceries from a
supermarket.
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2.7.4 Food bags from donated groceries

Similar to food bags offered by supermarkets or other businesses, charity organi-
zations perform this service as well. Uppsala Stadsmission, The City Mission of
Uppsala, is one example. Subscribers are offered one food bag per week consist-
ing of groceries and hygiene items donated by local supermarkets, products that
otherwise would have been wasted. To subscribe one cannot have an income
exceeding 9 290 SEK /month or one must receive some sort of financial support
(Uppsala Stadsmission 2018b). The food bag activity only handle donated gro-
ceries, cooked food is currently not redistributed (Wahlby 2018).

This activity primarily targets those who struggle financially but who at least
have a home. Homeless who do not have kitchens where food can be cooked
may not be able to benefit from groceries in the donated food bag, i.e minced
meat, dry pasta or potatoes.

2.7.5 Social supermarkets

A concept initialized by Stockholm Stadsmission, the City Mission of Stock-
holm, is the social supermarket Matmissionen. Two social supermarkets in the
Stockholm region offer groceries donated from wholesalers and supermarkets,
products that for various reasons are regarded as unsaleable. As well as short
best-before-dates items are donated due to packaging damages. According to
their website prices at Matmissionen are approximately one third of regular
supermarket prices and the supply of products vary with the donations. To
become a member and shop in the supermarkets one must fulfill the same pre-
requisites as stated for the food bag (Uppsala Stadsmission 2018a).

Similar to the case of food bags only donations of groceries are accepted (Wahlby
2018). However unlike food bags one may choose what groceries to shop, which
perhaps allows for homeless to buy food that does not have to be cooked. Still
one must be able to pay for purchases, perhaps excluding those who solely may
benefit from free, cooked meals.
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2.7.6 Social refrigerators

Inspired by the food sharing community in Germany, Solikyl is a business en-
abling for local food sharing. Anyone may donate food, from retailers, restau-
rants and cafes to private persons. For businesses wanting to donate food on a
regular basis Solikyl offers pick up free of charge. Donations are transported to
one of the six refrigerators located in the area of Gothenburg. No membership
is needed as the refrigerators are open for anyone to both take and donate (So-
likyl.se 2018). The basic rules of Solikyl is not to put anything in the fridge with
passed expiry date or food that oneself would not want to consume (Solikyl.se
2016).

To tell social effects from food redistribution via social refrigerators is hard as it
depends on what is donated. Assuming there is a variety of both groceries and
cooked food, both homeless and those with economical struggles may benefit
from it. As in the case of social supermarkets one can choose from what is in
the refrigerator based on what one needs, but with the advantage of being free
of charge.
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3 Research methods

Before presenting interview, surveys and case study results, this chapter is ini-
tialized by describing methods applied throughout thesis research. Depending
on the purpose of a thesis various methodologies can be practiced. Different
techniques for data gathering and analysis can be utilized also depending on
the purpose and methodology of the thesis. The four main methodologies are:

e survey,
e case study,
e experiment,
e action research

(Host, Regnell, and Runeson 2006)

In this thesis methodologies applied are both survey and case study. Data can
be collected either through interviews, observations or archive analysis, of which
the method of interview will be used in this thesis. If conducting an interview
it could by character be a structured, semi-structured or open interview. A
structured interview follows predefined questions in a predefined order. In a
semi-structured interview there is more room for changing both the order and
the questions, if the situation allows for it. With an open interview, it is more
or less up to the person interviewed what to bring up on the interview. Ques-
tions asked could be either open-ended, allowing for a descriptive answer, or
closed-ended, which are answered by yes or no. (ibid.)

Obtained data could by character be either qualitative or quantitative. Quali-
tative data are words and explanations with details and nuances, while quanti-
tative data are countable. By using several methodologies, data characteristics
and types of questions a more comprehensive and correct representation may be
obtained (ibid.). This is why various types of methodologies and character of
questions were applied. As the interview and survey questions were formulated,
literature by Host, Regnell, and Runeson (ibid.) was used.

Regarding ethical aspects of research and the relationship between the ones
sharing information and the researcher, there are four main prerequisites that
shall be fulfilled; information to attendants, approval from attendants, confi-
dentiality of personal information and right of usage. (Vetenskapsradet 2002)

Information to the attendants on their role in the research and what the data
will be used for should be communicated. The ones conducting the research
shall have an approval from the participants sharing information to the re-
search. Moreover, sensitive data e.g. on personal information must be handled
with great care and confidentiality. Personal information to individual persons
shall be censured and stored in a way that is inaccessible to unauthorized. The
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last prerequisite regards the right of usage of information given by research par-
ticipants. This means that gathered data may not be utilized for other purposes
than that of the research. It may not be used or shared for a commercial or
non-research purpose. (Vetenskapsradet 2002)

Main purposes of this thesis are to investigate food waste quantities from Swedish
municipal canteens, how it is currently treated and possibilities for redistribu-
tion. This as to evaluate environmental and economic effects from redistributing
leftover food. Additionally, social effects from redistribution are to be reviewed
and a suggestion optimizing environmental, economic and social effects from
this redistribution is to be presented. Both an interview, a case study and three
surveys have been performed throughout this work. Data from the case study
and the surveys are predominantly quantitative while data from the interview
are mainly qualitative.

3.1 Interview with Municipality of Partille

To gain larger knowledge and insight in how municipal canteens are run and
to identify food loss hotspots, all valuable when later formulating the surveys,
an interview was held over Skype with Pia Nystedt and Maria Mattsson. The
interview was semi-structured with both open-ended and close-ended questions,
as described in the section above. Interview questions were formulated using
literature by Host, Regnell, and Runeson (2006). Onwards, hotspots refer to
places within the kitchen activity where the largest quantities of food loss are
generated. The interview was held in the very beginning of this project as to
later be able to formulate adequate surveys and survey questions, and it was
complemented by e-mail correspondence which allowed for eventual clarifica-
tions.

Nystedt is head chef at one of the municipal kitchens cooking for high school
students and an elderly care home. Mattsson is the dietary manager of the
municipality, responsible for overall kitchen services within the municipal activ-
ities. Questions asked, both during the interview and over mail, concerned waste
management, how canteen kitchens are run and thoughts on food waste redis-
tribution. Also, the more extensive survey were answered and peer-reviewed by
Nystedt, allowing for eventual changes and clarifications before conducting the
actual survey. The interview was taped and transcribed and the full interview
can be found in appendix 9.1.
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3.2 Survey on food loss and food waste from municipal
canteens

The sample group of the more extensive survey constitutes of all 290 munici-
palities in Sweden. From contact via general information e-mail addresses to
the municipalities given on their web page, addresses to representatives able to
answer survey questions were compiled. Some attendants preferred answering
from a central position, often the dietary manager of the municipality, while
others forwarded the survey to head chefs working within municipal canteens.
In order to facilitate statistical analysis the survey was filled in digitally. Google
forms were used as a platform conducting this larger survey, as this was con-
sidered the most suitable free online service. A link to the survey was sent to
the representatives earlier contacted and the survey was open for four weeks.
Reminders were sent once to twice a week to those who had not yet attended.
After closing the survey answers were compiled, categorized and analyzed.

Literature by Host, Regnell, and Runeson (2006) was used as the survey was
designed and questions were formulated. To minimize the risk of misinterpreta-
tions, informative text in the beginning of every part was included. Additionally,
the survey was peer-reviewed by representatives from the municipality of Par-
tille. Further, to fulfill ethical requirements, as according to Vetenskapsradet
(2002), sensitive information on survey attendants have been removed from the
answers declared for in appendix. If not censured, approval have been given
by the persons in question. Information to survey attendants on what the data
would be used for, was sent before conducting the surveys.

The survey was divided into three parts including 26 questions in total. It was
initialized by questions regarding what type of kitchen the attendants repre-
sented, numbers served, if food loss was separated from domestic waste, if and
how food loss were weighted and whether having a policy on food purchases or
not. Next chapter of the survey regarded food loss and food waste, both quan-
tities and where it was generated. Further attendants were asked to estimate
the share of the food loss consisting of food waste, both per station and as a
percentage of the total food loss. This chapter also included questions on gro-
ceries most commonly wasted, how overproduced food was managed and if and
how they worked with informing the ones served on food waste consequences.
The last section of the survey investigated attendants approaches to food waste
redistribution. Questions asked regarded thoughts on possibilities as well as
hindrances for food waste redistribution and attendants possibility of storing
leftover food and groceries. They were also asked whether they thought redis-
tribution would be more time consuming compared to their regular routines for
food loss management within the kitchen. If positive they were further asked
to estimate how much longer. The full survey is to be found in appendix 9.3.

As the survey was closed attendants were split into four categories; the ones
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answering from a central position with responsibility for more than one kitchen,
kitchens both cooking and serving, kitchens solely serving and kitchens solely
cooking. Each category was analyzed individually as well as answers from all
attendants as one unit. Answers and resulting values were used in calculations
later performed. Lastly results were applied to a national level.

When answers were examined it appeared that some answers would not be useful
in the upcoming calculations. The most common reason was free texts answers
that lacked of unit. In order not to affect calculations by guessing if units were
given in kg per day or per week, the decision on removing these answers was
made. Another common error was found in the free text answers on questions
regarding food loss quantities, where attendants instead answered with food
waste quantities. There were also cases when the answer given clearly had no
connection to the question asked. An example of this was the answer "we waste
a lot of rice as we cannot save this" on the question "How large is the food loss
days when a lot of food is wasted?".

3.2.1 Sensitivity analysis

A part of the survey addressing the municipal canteens included questions on
variations in food loss quantities. The intention with this was to allow for a
sensitivity analysis on how quantities and consequent evironmental, social and
economic effects may vary. As presented in section 4.2.1, the low response rate
of these specific questions affected the results so that results with this approach
were regarded as not useful. Hence, an additional sensitivity analysis was per-
formed using the software MatLab. Values given by the survey attendants as
estimated averages were, based on the numerous answers, assumed to follow
a normal distribution. The commands fitdist, normfit, paramci and normpdf
were used with a confidence interval set to of 95 %. MatLab code and returned
values can be found in appendix 9.8.1.

Values on food loss per person and year was calculated for all respondents.
These were inserted as vectors in MatLab from which lower and upper bound-
aries were calculated for each category, using the command normpdf. Detailed
calculations are to be found in appendix 9.8.2. As stated the confidence interval
was set to 95 % which implies that the expected value of the food loss quantity
will, most likely, fall within this interval. The lower and the upper boundaries
correspond to the minimum and the maximum expected values on food loss
quantity respectively.

3.3 Survey on municipal waste treatment

To those municipalities attending the larger survey on canteen food loss and
food waste, a new e-mail was sent. Addresses used were either the same general
e-mail addresses as in the larger survey, e-mails to the municipal department
working with waste management or to the local waste management business.
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This as to find adequate representatives able to answer questions regarding can-
teen food loss treatment. Hence, contacts both from municipalities and waste
management operators attended this complementing survey.

The survey was conducted via e-mail, asking how food loss from the municipal
canteens were treated. The two e-mails can be found in appendix 9.12. From
the answers data was compiled and used in calculations on environmental effects
from redistribution of food waste over current food loss treatment.

3.4 Case study on food waste treatment costs

Alongside the complementing survey on waste treatment a case study on the
municipality of Kristianstad was conducted, investigating in municipal expenses
related to food loss management. Originally it was initialized as a small survey
but as a consequence of low response rate it was converted into a case study. The
goal was to obtain and dissect waste management invoices from municipalities
with various waste fees as to estimate representative costs. Of the municipal-
itites attending the larger survey, ten municipalities were randomly chosen of
which two were willing to share waste invoices. Due to uncertainties in how to
read and interpret invoices from the other municipality only data from Kris-
tianstad was used.

From a municipal commissioner representing Miljo- och hélsoskyddsndmnden,
the Swedish Association of Environmental Health Professionals, invoices from 18
municipal canteens were acquired. Those were reviewed and data on municipal
expenses related to waste management was categorized and analyzed. Addi-
tionally the number of children, students or elderly within each object were
gathered from e-mail contacts with administrative staff. If data could not be
attained this way statistics from Skolverket, the National Agency for Education,
were used. Obtained values on costs per person were applied to results from
the more extensive survey. Costs included in calculations were paper bags for
food loss as well as rental, disposal and cleaning of both containers and food
loss disintegrators.

3.5 Survey on charity organizations

Lastly a survey addressing Swedish charity organizations, receiving donated
food, was conducted. The survey intended to collect data on the type of food
and quantities handled, numbers served, their approach to receiving food from
canteens and if there are legal or other restrictions on what they can accept.
Using online search engines several charity organizations performing food serv-
ing activities were contacted using e-mail addresses given on their web page.
The survey was performed via e-mail and included five questions. For the full
e-mail, see appendix 9.13.1. Answers were later used in estimating social effects
from food redistribution and in designing the redistribution suggestion.
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4 Thesis research results

The following chapter presents results from conducted interview, surveys and
case study.

4.1 Interview: Municipality of Partille

The municipality of Partille is situated approximately 10 km east of Gothenburg.
It is an average sized municipality with 37 000 inhabitants (Partille kommun
2017). There are 32 public canteen kitchens in the municipality; 1 cooking for
elderly care homes, 3 cooking for both elderly care homes and a school, 9 cook-
ing for schools and 19 cooking for kindergartens. Approximately 9 000 portions
per day are served within schools and kindergartens in total, and 300 portions
per day within the elderly care homes (Nystedt 2018a).

Nystedt is working in a medium sized school with 387 students serving an aver-
age of 306 portions per day, five days a week. Within their canteen food is both
cooked and served. However there are three types of canteens, which are all
organized in different ways. If not performing both cooking and serving, either
of the two is performed. Kitchens solely cooking prepare and cook food which
is transported and served somewhere else. The opposite are kitchens receiving
already prepared food thus solely serving. As these types of kitchens either do
not cook or do not serve food, data on food loss and food waste from the two
likely differ from corresponding data from kitchens both cooking and serving.

According to Nystedt there are four hotspots within the kitchen generating food
loss and hence food waste: the area in the kitchen where vegetables and greens
are peeled and prepared, plate waste scraped off by the ones served, food from
trays that has been up for service outside of the kitchen and waste from the
dish washing room. Nystedt further declares that in their kitchen the majority
of the food waste arise from serving trays followed by plate scrape off. She also
states that food wasted is predominantly cooked food. Regarding the economic
aspect of food waste, Nystedt estimates that costs for groceries amounts to 9.60
SEK per portion. (Nystedt 2018b)

For waste management the kitchen Nystedt is working in utilizes six containers
4 140 L for food loss and one container & 660 L for residual waste, all disposed
once a week. Of the total residual waste generated by all activities within the
school an estimated 7.6 % can be ascribed the kitchen, for calculations see ap-
pendix 9.2. (ibid.)

Regarding redistribution Nystedt and Mattsson highlight economical aspects as
well as administrative and legislative obstacles, referring to the Swedish Food
Law, the Swedish Food Decree and the Municipal Law. Both Mattsson and
Nystedt (2018a) claim that if cooked food were to be sold, e.g as lunch boxes to
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the staff, it would require lists of ingredients. According to (LIVSFS 2014:4) on
foodstuff information however, a list of ingredients is only required if the person
buying the food asks for it.

Compared to regular waste management Nystedt estimates that preparing over-
produced food for redistribution would be equally time consuming. In her
kitchen groceries and leftover food that has not left the kitchen is chilled and
stored for later service. They further work actively with informing both teach-
ers and students about food waste quantities and related issues. (Nystedt 2018b)

After the interview Nystedt and Mattsson were asked to answer and review
questions intended for the larger survey, allowing for adjustments and/or clar-
ifications if needed. However, according to Nystedt this was not needed and
hence no changes in the survey were made.
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4.2 Survey on municipal food waste

A larger, online survey addressing Swedish municipalities was conducted over
a period of four weeks during fall 2018. Dietary managers in all 290 munici-
palities in Sweden were contacted via e-mail. Of all municipalities 84 attended
the survey, corresponding to a reply rate of 29 %. As some preferred answering
from a central, municipal position whilst others forwarded the survey to head
chefs working in municipal canteens, the number of attendants does not coin-
cide with the number of municipalities. Consequently attendants are of both
dietary managers from municipalities as well as chefs and kitchen staff working
in municipal canteens. Results are categorized based on whether the survey
was answered from a central position or not, and on the type of kitchen. A
total of 128 attended the survey. Due to unclear answers, misunderstandings
of questions and uncertainties in how to interpret data some answers were re-
moved. How this was done is described in section 3.2 above. After this editing
121 answers remained, representing 84 municipalities in total.

The survey was divided into 3 sections initialized by a more general part with
questions regarding the activity performed, numbers served, food waste man-
agement, policy restrictions and communication regarding food waste. In the
second part attendants were asked to estimate food loss and food waste quan-
tities. Questions included food waste both as a share of the overall food loss
generated and specific for each of the four hotspots. The last part regarded at-
titudes towards redistribution and potential problems and possibilities related
to this. The full survey and all answers are to be found in appendix 9.3 and
9.4.1 respectively.

It should be highlighted that not all attendants answered all questions and that
the level of detail in the answers varied widely. If uncertainties in interpreting
answers arose these specific answers were discarded as not to risk biasing and
altering of results. Furthermore, all respondents offer lunch but four also serve
breakfast and/or a smaller snacks, e.g a fruit or a sandwich. In those cases only
numbers of lunches served were included in calculations and further, food loss
quantities are assumed to solely originate from lunch servings.

51 of the 121 attendants answered from a central position, representing more
than one kitchen. 55 were kitchen both cooking and serving, 11 were kitchens
solely serving and 4 were kitchens solely cooking. For respondents answering
from a central position the number of activities averaged to 28 and numbers
served per day averaged to 4 878 persons. For kitchens both cooking and serving
the average number served was 913, 246 for kitchens solely serving and 137 for
kitchens solely cooking. In total the survey attendants serve 325 690 persons per
day. Replies from attendants were sometimes given in different units, kg/week or
kg/day. Hence, several answers were converted into one common unit. Although
not all respondents represent school canteens, in order to facilitate calculations
it was assumed food serving activities occur five days a week and 38 weeks per

37



year as this is the average length of a school year (Akesson 2015).

4.2.1 Food loss and food waste quantities

Answers from the 51 attendants covering more than one kitchen estimated food
loss to an average of 8.6 kg per person and year. In approximating food waste
the average percentage given was 45 %. This implies annual food waste of 3.8
kg per person.

Those representing kitchens performing both cooking and serving estimated the
food loss to 5.6 kg per person and year. The avoidable waste percentage aver-
aged to 52 %, implying annual food waste of 2.9 kg per person.

Food loss from the 11 kitchens solely serving was estimated to 8.1 kg per person
and year of which 55 % was estimated to compose of food waste, corresponding
to 4.4 kg per person and year.

Lastly results from the 4 kitchens preparing but not serving food amounted to
an annual of 3.5 kg food loss per person. On average the food waste percentage
was estimated to 51 % suggesting food waste of 1.8 kg per person and year. All
results are presented in table 4.

Table 4: Food loss quantities, average estimated percentage constituting of food
waste and corresponding food waste quantity per person and year.

Category Food loss [kg/p,y] | Food waste [kg/p,y] | Food waste [%]
Central 8.6 3.8 45
Cooking + Serving 5.6 2.9 52
Solely Serving 8.1 4.4 55
Solely Cooking 3.5 1.8 51

In summarizing food loss quantities the attendants generate food loss quanti-
ties amounting to a rounded 1 300 tonnes every year. This was calculated by
multiplying average food loss per category with respective total number of per-
sons served annually. Multiplying estimated share of food waste with the food
loss amounts for respective category, estimated annual food waste amounts to
almost 600 tonnes. Also an average for attendants answering from a central
position was calculated, implying annual food loss quantities of 42 tonnes per
municipality. With the approximated food waste share of 45 %, food waste
quantity totals to just below 19 tonnes. On a national level this corresponds to
5 500 tonnes. For full calculations see appendix 9.5.

Further the attendant were asked to estimate the share of overall food loss
arising from each of the hotspots identified in previously conducted interview,
presented in section 4.1. For every hotspot an average was calculated. Rounded
off, 22 % of the food loss arise from activities within the kitchen. On average
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46 % was estimated to originate from plate scrape off. Food loss from service
trays was estimated to generate 35 % of the total food loss. Lastly 17 % arise
from the dish washing room and/or other. It should be stressed that adding up
results exceeds 100 %. Nevertheless results do imply that the majority of the
food loss arise from plates scraped off and service trays. Results are illustrated
in figure 3.
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Figure 3: Estimated food loss, in percentage, per hotspot.

Attendants were also asked to estimate the food waste share within each hotspot,
i.e how much of the percentage previously estimated constituting of food waste.
One average per stations was calculated utilizing answers from all four types of
kitchens. Results indicate that the hotspot with the largest share of food waste
is plate scrape off, followed by food waste from service trays, preparations in
the kitchen and lastly from the dish washing room/other. Rounded numbers
calculated were 23 % from the kitchen, 50 % from plate scrape off, 32 % from
serving trays and 16 % from dish washing/other, illustrated in figure 4 below.
As approximations are given in percentage this does not necessarily mean that
the largest quantity of food waste is generated from plate scrape off. This de-
pends on the quantity of the food loss for each station. For full calculations see
appendix 9.4.2.
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Figure 4: Estimated share of food waste, in percentage, per hotspot.

According to the attendants predominantly cooked food is wasted. Groceries
stated as most frequently discarded are various carbohydrates, primarily pota-
toes and pasta, salad vegetables and mixed food from what have been served.

Sensitivity analysis

A sensitivity analysis was performed to estimate food waste variations. Survey
attendants were asked to estimate food loss quantities that was generated days
when large respectively small quantities of food was wasted. Based on answers
given one average per category were calculated. Calculations on the interval
for attendants answering from a central position are based on 13 answers. Cor-
responding numbers for kitchens both cooking and serving, solely serving and
those solely cooking are 39, 6 and 3 answers respectively.

The lower value of the interval for respondents answering from a central position
was estimated to 3.8 kg food loss per person and year. Attendants solely cooking
had a minimum value of 0.42 kg per person and year. Previously calculated
average exceeds the estimated maximum food loss for the two categories. The
interval for kitchens both cooking and serving stretches from 2.7 to 8.7 kg food
loss per person and year. For attendants answering for kitchen solely serving
food a larger interval from 3.7 to 11.5 kg was estimated. Results are presented
in figure 5. All calculations are to be found in appendix 9.6.1.
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Figure 5: Interval of food loss quantities, per person and year, per category as
estimated by survey attendants.

As the number of attendants estimating minimum and maximum food loss quan-
tities was rather low compared to the total number of survey attendants, and
consequently the averages fell outside the interval, estimations made may not
be regarded as representative. Thus an additional sensitivity analysis was per-
formed calculating the normal distribution of the average food loss quantities, as
estimated by the survey attendants. The software MatLab was utilized and the
code is to be found in appendix 9.8.1. The commands fitdist, normfit, paramci
and normpdf were used with a confidence interval set to of 95 %.

Returned values for the attendants answering from a central position indicates
a food loss interval stretching 4.7 to 8.7 kg per person and year. For kitchens
both cooking and serving the interval varied from 4.4 to 5.7 kg per person and
year. Corresponding values for kitchens solely serving spans from 5.4 to 11.7 kg
per person and year. The interval for kitchens solely cooking varied from 1.2 to
6.5 kg per person and year. These values are to be used as the environmental,
social and economic variations are calculated. It should be highlighted that for
kitchens solely serving and kitchens solely cooking, the number of answers are
rather low to be used as foundations for calculations on normal distribution and
that it may not be appropriate to draw general conclusions from these. Results
are illustrated in figure 6.
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Figure 6: Interval of food loss quantities, per person and year, per category

calculated from lower and upper expected values.

In table 5 values on food loss quantities from both sensitivity analyses are con-
cluded, together with previously estimated averages.

Table 5: Food loss quantities [kg/person,year]. Results from conducted sensitiv-
ity analyses, both as estimated by survey attendants and from min. and maz.
calculated by standard deviation.

Category Min. value | Max. value | Av. value
Attendants Central 3.3 6.6 8.6
Cooking and serving 2.7 8.7 5.6
Solely serving 3.7 11.5 8.1
Solely cooking 0.42 1.9 3.5
Normal distribution Central 44 8.7 8.6
Cooking and serving 44 5.7 5.6
Solely serving 5.4 11.7 8.1
Solely cooking 1.2 6.5 3.5
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4.2.2 Food waste: Management and communication

In this part of the survey attendants answered questions regarding how food
waste was managed and if they acted on guidelines and/or restrictions in the
form of steering policies. They were also asked to describe how they commu-
nicated about food waste, both internally and externally. Several questions in
this part included free text answers.

Over one fifth, 27 of the 121 answering, did not separate food loss from domestic
waste. This despite the fact that in thirteen of these municipalities food loss
is collected and treated biologically. Remaining 94 attendants stated that they
did separate food loss from domestic waste.

114 attendants responded to work actively with reusing leftover food and gro-
ceries in various ways. Cooked food that had not left the kitchen was often
chilled or freezed and served some days later. Several attendants declared that
both cooked food and left over groceries were reused and converted into new
dishes. A frequently reoccurring answer was that although working preventively,
cooked food that have left the kitchen must be discarded due to health and en-
vironmental regulations. Solely seven respondents answered that leftover food
and groceries were wasted without further explanations.

The majority of the attendants said to act on various guidelines, policies, bids,
agreements or procurements decided on local, regional or national level. 61
of the respondents stated concrete examples of targets on buying a given per-
centage ecological, locally or Swedish produced groceries, MSC labelled fish or
seasonal products. Of all attendants 19 either did not answer this question or
answered that they did not know, or did not have any policy.

Most respondents, almost 80 %, said to work actively with informing both
coworkers and the ones served about food waste, generated quantities and en-
vironmental as well as economic effects from it. Several attendants performed
so called food waste weeks more or less frequently, measuring plate waste pri-
marily. Results from these waste weeks were either presented in numbers or by
illustrative comparisons. Another reoccurring example was arranging competi-
tions on minimizing food waste where winners were rewarded in various ways.

General information on food waste was often communicated via student food
councils, teachers and in classes but also via posters and/or informative notes
within the dining hall. 29 of the attendant either did not answer this question
or stated that they did not, or only to a limited extent, inform the ones served
regarding food waste. Some attendants further asked for better coordination
with principals, other staff members and responsible representatives from the
municipality. It was also stated that communicating information is a matter of
the age of the ones served.
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4.2.3 Prerequisites, prospects and attitudes towards redistribution

The very last part of the survey included questions regarding attitudes towards
redistribution and potential problems and possibilities related to this. Atten-
dants were in this part able to write free text answers.

Allowing for reusing or redistribution of leftover food and groceries the kitchens
must have the possibility of safe storing, either heated or chilled. 17 of the re-
spondents did not have this possibility of which seven were attendants answering
from a central position and six were kitchens receiving already prepared food.
Remaining attendants declared to have either cold spaces for storing, or both
chilled and heated storing possibilities.

Moreover, attendants were asked whether they thought preparing leftover food
and groceries for redistribution would be more time consuming than regular
food loss management or not. If positive, they were further asked to estimate
this extra time. One third, 40 attendants, believed preparing for redistribution
would require more time than ordinary food loss management. Of those, 29
attendants estimated the extra time to an average of 34 minutes. On the same
question 28 either did not answer, did not know or clearly answered something
else than requested. Remaining 53 attendants did not believe that redistribu-
tion would be more time consuming compared to regular food loss management.

Lastly attendants were asked to specify both potential obstacles but also possi-
bilities related to food waste redistribution. Most frequently stated hindrances
were legal aspects and requirements on hygiene and food safety, especially for
food that had been heated. On the same topic concerns regarding responsi-
bilities if someone were to get sick from donated food were raised. Another
potential problem expressed was not challenging laws on competition if food
were to be sold. Additionally attendants believed that selling food would re-
quire labeling and lists of ingredients, also stated as a potential obstacle.

Many attendants thought that logistics, both with regards to packaging and
transport, and limited storage capacities would pose difficulties. Some expressed
that management through redistribution would require more resources, person-
nel and economic as well as time wise. Further organizational hindrances were
mentioned referring to extra time for communication, charging and accoun-
tancy. Importantly highlighted was also the risk of redistribution legitimizing
over production of food. Some attendants expressed difficulties in continuity,
that quantities would not be significant for redistribution and that there is no
demand or no charity organization closely to receive leftovers.

On the contrary possibilities for redistribution mentioned was selling leftovers
as lunch boxes, either to staff members or to parents or relatives to the ones
served. Some attendants suggested doing this after restaurants had closed and
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to cost prices as not to challenge competition. Another suggestion on this topic
was using overproduced food for lunch boxes served to elderly or disabled within
the municipality receiving prepared food. Possibilities of donations to charity
organizations or to farms as animal feed were also mentioned. Further, several
attendants expressed the need for greater involvement and steering from higher
instances. Also proposed as a solution was better communication and exchange
of groceries and food between kitchens within the same municipality. Several
attendants had a positive approach, expressing that there were many and good
possibilities for redistribution but without giving concrete suggestions.
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4.3 Complementing surveys and case study
4.3.1 Survey: Municipal waste treatment

To calculate the environmental benefits from redistribution, the alternative
treatment must be considered. Therefore a small, semi-structured survey was
conducted via e-mail, gathering data on how municipal food loss was treated.
An email was sent to the 8 municipalities represented in the larger survey. In
approximately half of these the survey was answered by a local waste manage-
ment company and the other half by someone working within the municipality.

All 84 municipalities contacted replied to this complementing survey. Rounded
off, 77 % of the food loss from municipal canteens was treated by anaerobic diges-
tion. 21 % treated food loss by incineration. Only one municipality, correspond-
ing to just over 1 %, utilized composting as food loss treatment in combination
with incineration. The municipality in question answered that composting was
the dominant treatment applied to over 90 % of the generated food loss. Results
are illustrated in figure 7. Values obtained are to be used in later calculations
on environmental effects from food redistribution.

Composting

"0,

Incineration
21,4%

An. digestion
77,4%

Figure 7: Waste treatments utilized by municipalities attending the larger survey

Comparing environmental effects in the form of reduced greenhouse gas emis-
sions, numbers from chapter 2.6 and the articles by Eriksson, Strid, and Hansson
(2015) and Eriksson and Spangberg (2017) are utilized. One average for fruit
and vegetables and one average for bananas were calculated using numbers from
both articles, under assumptions and conditions previously stated. Net effects
from redistribution compared to anaerobic digestion, composting and incinera-
tion respectively are calculated simply by subtracting the environmental effects
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from each treatment alternative from that of redistribution, for every grocery.
Results are presented in table 6. Numbers given will be used to calculate en-
vironmental effects from the food waste quantities generated by attendants of
the larger survey.

In reviewing emissions a negative numbers imply the latter alternative to reduce
emissions to a larger extent than redistribution. Even though both redistribu-
tion and the reviewed alternative cause net savings, the latter one may cause
larger savings which is why the comparison may result in a negative number.
In that case redistribution is the less favorable alternative. From table 6 it
can be concluded that redistribution is the most favorable alternative for all
groceries and treatment options but anaerobic digestion of beef and incinera-
tion of bread. The results for beef could be explained by the conditions earlier
stated, assuming donated meat replaces other not equally resource demanding
groceries. It might also be explained by the assumption that biogas resulting
from anaerobic digestion replaces diesel as vehicle fuel, causing large savings of
greenhouse gases. The likely reason to why incineration of bread would be the
better treatment alternative could be due to the low water content making it
suitable for incineration and the low energy content making it less suitable for
donation. All calculations are to be found in appendix 9.11.

Table 6: CO2 emissions [kg COq-eq./kg grocery] comparing redistribution to
anaerobic digestion, composting and incineration respectively.

Grocery Redist. - An. dig. | Redist. - Comp. | Redist. - Incin.
Ay. Fruit & vegetables 0.38 0.51 0.53
Av. Bananas 0.06 0.4 0.4
Chicken 0.09 0.39 0.04
Beef -0.36 0.35 0.31
Bread 0.06 0.65 -0.06
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4.3.2 Case study: Canteen waste treatment costs

To estimate municipal expenses for waste management and treatment, a small
case study communicated via e-mail was conducted in the Municipality of Kris-
tianstad. Originally it was initialized as a small survey but as a consequence of
low response rate it was converted into a case study. From a municipal com-
missioner a total of 18 invoices from canteens serving both children, students
and elderly, were examined. Invoice data was categorized and further analyzed.
Calculations were performed relating waste management costs to the number
of persons served within each object. Information on the numbers served was
gathered from e-mail contacts with administrative staff working at the objects
in question. If data could not be attained this way statistics from Skolverket,
the National Agency for Education, were used. It should be stressed that ob-
tained values are based on one single municipality and that these may not be
representative nor generalizable.

Costs included in calculations were paper bags for food loss, rental and disposal
of containers and food loss disintegrators, as well as costs for waste treatment.
As the kitchens are integrated parts of the various objects, i.e schools, kinder-
gartens and care home, invoices do not tell how many containers are utilized
solely by the kitchens. However, it was assumed all food loss containers and
food loss disintegrators could be ascribed the canteens.

Items in the invoices were divided into food loss and residual waste related
expenses. These were summarized and related to the average number of persons
served within the objects. According to Nystedt (2018a) their kitchen uses
one container & 660 L for residual waste. This was applied to the canteens
investigated, presuming all utilize one container for residual waste 4 660 L each.
A difficult task was to estimate the share of treated residual waste, from the
object as a whole, that could be attributed to the kitchens. Nystedt estimated
that the kitchen is responsible for 7.6 % of the total residual waste generated by
the overall school activities, a number applied as calculations on residual waste
were performed. Results for both food loss and residual waste, as averages per
person served, are presented in table 7 below.

Table 7: Average waste management and treatment costs calculated from case
study.

Food loss [SEK/p,y| | Residual waste [SEK/p,y] | Total [SEK/p,y]

2.02 1.31 3.34
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Results from conducted case study implies annual municipal expenses for waste
management amounting to 3.34 SEK per person and year. For the 18 activities
within the municipality of Kristianstad this corresponds to a total of 258 776
SEK per year. Of this 61 % arise from food loss and remaining 39 % from
residual waste. The largest individual post was disposal and treatment of food
loss from food loss disintegrators.

4.3.3 Survey: Charity organizations

With the intention of investigating potential receivers of food donations from
public canteens, an online inventory was performed. From internet research and
mail contacts 36 food redistribution activities was identified. Trough a smaller
e-mail survey the offering of donated food within these organizations were stud-
ied and compiled. Survey questions regarded the number of persons benefiting
from their food serving activities, how much of the food currently served con-
stituting of donations and if able to receive larger quantities of food. Results
were later used in estimating social effects from redistribution of leftover can-
teen food. The e-mail and questions sent are to be found in appendix 9.13.1.

Several organizations perform more than one food redistributive activities, why
the number of organizations do not coincide with the number of activities. Com-
bining food redistribution and charity, most activities and organizations found
have religious influences and are members of various branches of Christianity.
The organizations differ in terms of how food is redistributed and from who
food donations are received. Referring to meal servings only breakfast, lunch
and dinner were included, whilst the offering of coffee, tea, fruits, sweet breads
and cookies were excluded.

The majority of the activities, 27 in total, offered meal servings. Of these 17
were free of charge while remaining ten charged their clients a symbolic sum.
Two of the activities were so called social supermarkets, described in section
2.7.5, and four were activities redistributing food via food bags. There was one
activity functioning as a food bank redistributing donated food within the own
organization to either of the two social supermarkets. The food bank was not
listed as a separate activity as it was regarded to fall under the social supermar-
ket activities. Within two organizations clients were offered free groceries from
an open pantry. Lastly, there was one organization allowing for food redistribu-
tion and food sharing via social refrigerators. All activities, organizations and
their locations are summarized in appendix 9.13.2.

Neither the social supermarkets nor the food bag activities handle cooked food
(Stegrud 2018; Wahlby 2018). Similarly, one of the two open pantries only
handle groceries (Hammega 2018). Several e-mails were sent to the second or-
ganization but no answer was received. Their website do however imply that
solely groceries are offered from the pantry. According to Nystedt (2018b) food
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waste generated from canteens mainly consists of cooked food from serving
trays, which was further confirmed by survey results. Activities solely handling
groceries were therefore excluded and hence, only activities performing meal
servings and the social refrigerators were regarded as suitable receivers of can-
teen leftovers. Only results from those activities are further investigated and
declared for.

Of the 27 activities offering meals, 12 serve breakfasts and remaining 15 serve
either lunch or dinner. As leftovers from the municipal canteens constitute of
cooked food, not suitable for breakfast servings, solely activities offering lunch
or dinner are considered as adequate receivers. Ten of the 15 relevant activities
estimated the number of persons served within their work to an average of 152
persons every week. Most respondents performed meal serving activities more
frequently than once a week. The share of the food offered to clients constituting
of donated food and groceries was estimated to 55 %. Numbers calculated are
based on five answers from seven organizations performing meal servings. All
but one of the seven respondents confirmed that they would be able to accept
larger donations and they were all positive to a collaboration with municipal
canteens. The one not able to receive more food were hindered by insufficient
storing spaces. From e-mail correspondence with representatives from the char-
ity organizations it appeared that the receivers were the ones responsible for
transporting food donations. Answers and calculations are to be found in ap-
pendix 9.13.2.

Practical obstacles in terms of cleaning and re-transportation of trays was high-
lighted by representatives from the social refrigerators but despite this, they
were positive to a collaboration with public canteens.

A conclusion from this complementing survey is that the number of canteens
highly exceed the number of potential receiving organizations. Most of the
organizations are located in more densely populated areas and there are many
municipalities not having suitable receivers close by, why redistribution do not
always pose an option. As for all food businesses compliance of current laws
and regulations must be ensured in performing food redistribution, guaranteeing
food safety and peoples health.
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5 Calculations on thesis research results

In this section calculations on environmental, social and economic consequences
arising from food waste are to be performed. Calculations are based on re-
sults attained from conducted surveys, interview and case study. Comments on
obtained results are saved for the discussion, chapter 7.

5.1 Environmental effects

From the more extensive survey, presented in section 4.2, the 121 attendants
estimated an annual food loss amounting to 1 300 tonnes all together. Multi-
plying this with estimated share of food waste for respective type of kitchen,
results implied annual food waste of just below 600 tonnes. Corresponding value
for the average municipality was 42 tonnes food loss, of which 19 tonnes was
estimated to constitute of food waste. In performed calculations it is assumed
that all food waste would have been left in the service trays, taken care of and
redistributed as food for human consumption.

Results from the complementing survey on food loss management, described
in chapter 4.3.1, imply that 77 % of the municipalities convert food loss into
biogas and biofertilizers utilizing anaerobic digestion. 21 % incinerate the food
loss, converting it into district heating and electricity. Only one municipality,
corresponding to just over 1 %, utilize composting as main food loss treatment.

According to attendants of the larger survey, food and groceries most com-
monly wasted are potatoes, pasta, vegetables and a mix of what have been
served. Based on written answers from 95 attendants it was estimated that of
the overall food loss 60 % consists of potatoes or pasta, 20 % are vegetables and
20 % are either chicken or beef. Emissions related to various groceries and food
treatment methods, as declared in section 2.6, are now utilized in calculations.
Again, transports are included in all cases.

None of the articles studied investigated in emissions related to the waste treat-
ment of potatoes or pasta. According to the authors of one of the article stud-
ied, key factors affecting the environmental effects from the waste treatment
alternatives are energy and water content of the groceries (Eriksson, Strid, and
Hansson 2015). As these were reviewed for boiled potatoes and pasta it was
concluded that the most similar grocery studied was bananas (Livsmedelsver-
ket and Matkalkyl.se 2018). It was therefore assumed that emissions related
to various waste treatments of potatoes and pasta could be equated to that of
bananas and thus, emissions for bananas are used for potatoes and pasta in
further performed calculations. For chicken and beef one average per treatment
alternative was calculated.

Resulting values for the two meats averaged to net saving of 0.33 and 0.47 kg
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COa3-eq./kg for redistribution and anaerobic digestion respectively. Utilizing
composting results imply net emissions of 0.04 kg COs-eq./kg and for incin-
eration corresponding net saving was 0.15 kg COs-eq./kg. Environmental ef-
fects from redistribution instead other treatment alternatives were calculated
by subtracting emissions from respective waste treatment option from that of
redistribution. Values utilized in calculations are summarized in table 8 below.
Negatives imply the latter alternative to cause larger savings of greenhouse gas
emissions compared to redistribution.

Table 8: Average COs emissions [kg COs-eq./kg grocery] comparing redistribu-
tion to anaerobic digestion, composting and incineration.

Grocery Redist. - An. dig. | Redist. - Comp. | Redist. - Incin.
Fruit & vegetables 0.38 0.51 0.53
Potatoes/Pasta 0.06 0.4 0.4
Chicken & beef -0.14 0.37 0.18

The annual food waste quantity of 600 tonnes generated by the survey atten-
dants was multiplied with percentages resulting from the complementing survey
on waste treatments methods. Results imply that 460 tonnes were treated by
anaerobic digestion, 130 tonnes by incineration and 7 tonnes was composted.

Of the anaerobically degraded food 270 tonnes consisted of potatoes or pasta
and 90 tonnes each were vegetables and meats. Corresponding numbers for
the incinerated food were 80 tonnes potatoes/pasta and 25 tonnes each for
vegetables and meats. For the composted food waste 4 tonnes were potatoes
or pasta, and 1.4 tonnes respectively were vegetables and chicken/beef. Values
presented, rounded off, are summarized in table 9.

Table 9: Annual food waste quantities [tonnes/year| per grocery and waste treat-
ment.

90
25
14

Treatment | Total [t/y] | Potatoes/Pasta [t/y] | Veg. [t/y] | Chicken/Beef [t/y]
An. digestion 460 270 99
Incin. 130 80 25
Comp. 7 4 14

Values from table 8 were multiplied with values from table 9 as environmen-
tal effects from anaerobic digestions, composting and incineration compared to
redistribution, was calculated for respective quantities and groceries. For com-
plete calculations see appendix 9.11.

If all eatable food currently discarded from the canteens investigated were to

be redistributed, annual emissions of 88 tonnes of CO5-eq. could be avoided.
For the average municipality corresponding emissions amounted to 2.6 tonnes of
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COz2-eq. every year. Amplified to a national level redistribution of food waste
could result in evaded greenhouse gas emissions of close to 800 tonnes COs-eq.
annually. Data from Nationella emissionsdatabasen (2018) and the year 2016
imply annual, overall greenhouse gas emissions for the average municipality in
Sweden of 180 000 tonnes COz-eq.. The 2.6 tonnes calculated from survey results
would, based on this statistics, correspond to 0.002 % of the annual municipal
greenhouse gas emissions.

5.2 Social effects

Social effects are in this thesis measured by the number of portions available
from the food waste from public canteens. It is assumed that the food waste
would have been left in the trays of the canteens, making it appropriate for
redistribution. The two articles by Pettersson, Breitholtz, and Olsson (2017)
and Eriksson, Malefors, et al. (2016) both used a standard portion size of 320
g, a number which is further utilized in performed calculations.

Annual food waste as a total of all attendants of the larger survey, presented
in section 4.2, totaled to an estimated 600 tonnes. Assuming a portion size of
320 g the food waste could have been converted into approximately 1 800 000
portions. On a municipal level the average food waste totaled to 19 tonnes each
year, food corresponding to approximately 58 500 portions. If this number was
to be representative for all municipalities in Sweden, a total of almost 17 million
portions could have been served to people in need.

According to contacts from charity organizations, as presented in chapter 4.3.3,
the share of donated food within the food serving activities was estimated to
55 %. Further all but one organization claimed to be able to receive larger
quantities, implying that there is a demand and possibility of redistributing
parts of the canteen food waste. These numbers are based on the assumptions
that no food is wasted along the donation process and that there are charity
organizations able to receive and serve overproduced food.

5.3 Economic effects

Cutting food waste quantities does not only entail environmental benefits. By
reducing food waste, costs for waste management would decrease. 29 of the
attendants of the larger survey estimated that preparing food for redistribution
would require an estimated 34 minutes of extra work. However, it is assumed
that this preparation would be performed during regular working hours. No
expenses for staff salaries are therefore included in calculations. If reusing over-
produced food within the own canteen, instead of redistributing it, purchases
of groceries can be avoided. This will be investigated as a separate case in the
end of this section. Full calculations are to be found in appendix 9.12.3.
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As calculated from invoices from the municipality of Kristianstad, section 4.3.2,
costs for food loss management amounts to 2.02 SEK per person and year. Re-
sults from the more extensive survey indicate that food waste quantities differ
among the various types of kitchens. Calculating one average for all types of
kitchens imply annual food waste of 3.23 kg per person. Dividing estimated
waste management costs by the average food waste quantity per person further
implies food waste management costs of 0.63 SEK /kg. If all food waste were
to be redistributed annual economic savings from avoided waste management
costs would correspond to 0.006 SEK per person person, based on the survey
attendants serving a total of 61 881 100 persons per year. This implies that
from redistribution of the food waste, attendants of the larger survey could save
just over 368 000 SEK every year. Corresponding savings for the average mu-
nicipality serving 926 820 persons every year, was calculated to approximately
5 500 SEK per year. Applied on a national level economic benefits could total
to almost 1 600 000, or approximately 1.6 million, SEK per year. This builds on
the assumption that the food waste otherwise would have been separated and
anaerobically degraded, as this is the case in the municipality of Kristianstad.

Stated in chapter 4.1, Nystedt (2018a) estimated cost for groceries to 9.60 SEK
per portion. As calculated above the annual food waste of 600 tonnes could
be converted into 1 800 000 portions. Corresponding savings thus amounts to
approximately 17 700 000 SEK per year. The average food waste per munici-
pality totaled to 19 tonnes each year, food that could have been converted into
58 500 portions. The economic value of groceries used amounts to 561 00 SEK
per year, assuming the food waste were to be reused and served again within
the own canteen. Applied to all municipalities in Sweden this implies savings
of almost 163 million SEK annually. In this thesis however the leftover food is
assumed to be redistributed and hence these numbers are not further reviewed.

Environmental, social and economic effects from redistribution, both as average
values per municipality, as a total of all survey attendants and for all municipal-
ities in Sweden, are concluded in table 10. Calculations does not include savings
from avoided grocery purchases as the food waste is assumed to be redistributed.

Table 10: Environmental, social and economic consequences of food waste redis-
tribution, as averages per municipality, as a total of all survey attendants and
applied to all municipalities in Sweden.

Av. municipality | All attendants Sweden
Waste quantities [t/y] 19 600 5 500
Emissions [t COz-eq./y] 2.6 88 800
No. portions from food waste [no./y] 58 500 1 800 000 17 000 000
Avoided costs [SEK/y] 5 500 368 000 1 600 000
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5.4 Sensitivity analysis

To enable for calculations on variations in food waste quantities attendants of
the larger survey were asked to estimate food loss quantities days with large
respectively small quantities wasted. Due to the low number of attendants re-
sponding to this question previously estimated averages fell outside the intervals
for two of the four categories. Hence an additional sensitivity analysis was per-
formed utilizing normal distribution of the estimated averages given by survey
respondents.

Calculations were performed on both sensitivity analyses. Together with pre-
viously approximated values on the food waste share and the total number of
persons served within each category, variations in related environmental, social
and economic consequences were calculated. Food waste quantities are from
section 4.2.1, table 5.

5.4.1 Maximum and minimum estimated by survey attendants

In performed sensitivity analysis averages on minimum and maximum food
waste per person and year, based on responded answers, were calculated for
all four categories. Although not all attendants approximated food loss varia-
tions, numbers are applied to the total number of persons served within each
category. As earlier highlighted average values on food loss per person exceeded
estimated maximum values for attendants answering from a central position as
well as for kitchens solely cooking. Therefore in calculating total maximum
amount of food waste for those categories, the two average values were used.
For the remaining two categories, estimated maximum values were used. All
calculations are to be found in appendix 9.7.1, 9.7.2 and 9.7.3.

Quantities resulting from performed calculations imply variations of annual food
waste from 270 to 660 tonnes as a total for all survey attendants. For the av-
erage municipality results imply food waste quantities varying from 7.5 to 13
tonnes each year. Applied on a national level this corresponds to quantities
stretching from roughly 2 200 to 3 800 tonnes annually. It should be noted that
previously calculated averages exceed the two latter estimated maximum values.

Calculating environmental consequences, the same methodology was used as for
previous calculations on greenhouse gas emissions. Based on variations in food
waste quantities for all survey attendants the interval for resulting emissions
stretches from 40 to just below 100 tonnes COs-eq. per year. On a municipal
level emissions from food waste quantities varies from 1.1 to 2 tonnes COs-eq.
annually. Nationally this implies a span of annual greenhouse gas emissions
from 330 to 570 tonnes COz-eq.. As a consequence of the estimated average
food waste quantity being larger than estimated maximum, resulting average
emissions previously calculated exceeds the estimated maximum emissions.
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Social effects were calculated and measured in number of portions available from
estimated food waste quantities. Assuming a standard portion size of 320 g, food
waste quantities from all survey attendants could have been converted into be-
tween approximately 838 000 to 2 000 000 portions. Corresponding numbers for
the average municipality roughly stretches from 23 400 to 41 000 portions. On
a national level the number of portions available varies from 6.8 to 11.8 million
portions per year.

Furthermore, variations in waste management expenses were calculated. Similar
to previously performed calculations on waste management costs, one average
food waste quantity for all categories was calculated. As explained earlier, in
calculating maximum expenses both the two averages and the two estimated
maximum values were used. Results imply annual costs evaded for the survey
attendants stretching from approximately 203 000 to 206 000 SEK. Once again
the earlier calculated average, 368 000 SEK per year, falls outside of the in-
terval. This is also true for the average municipality where estimated interval
spans from just over 3 000 SEK to almost 3 100 SEK annually. Applied to all
municipalities in Sweden, redistribution of food waste from municipal canteen
could save between 0.88 to 0.9 million SEK per year.

5.4.2 Maximum and minimum from normal distribution

As estimated values from survey attendants were regarded as insufficient, an
additional sensitivity analysis was performed based on normal distribution of
averages previously estimated by the survey attendants. Intervals on food loss
were calculated for each category using lower and upper expected values as de-
scribed in section 4.2.1. To calculate food waste quantities, returned values on
food loss quantities were multiplied with the share constituting of food waste as
previously estimated by the survey attendants. All calculations are to be found
in appendix 9.9.

Based on values obtained from lower and upper expected values from per-
formed normal distribution, the food waste quantities as a sum of all attendants
stretches from 350 to just over 600 tonnes per year. Food waste quantities for
the average municipality spans from 10 to 19 tonnes annually and applied on a
national level, corresponding interval stretches from 3 000 to 5 500 tonnes.

Furthermore using the same algorithm as previously, intervals for emissions re-
lated to the treatment of the food waste quantities were calculated. For all
survey attendants results imply annual emissions to span from just over 50 to
90 tonnes CO4z-eq.. Calculated interval for the average municipality varies from
1.5 to close to 3 tonnes COq-eq. every year. If values are applied to a national
scale corresponding emissions stretches from 450 to almost 850 tonnes COs-eq..

If the food waste from the canteens investigated would have been saved and
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served, estimated quantities could have been converted into between 1.1 to 1.9
million portions approximately. For the average municipality corresponding
numbers varies from roughly 32 000 to 60 000 portions. If all food waste from
the Swedish municipalities were utilized to feed people, between 9 to 17 million
portions could have been served.

Lastly economic consequences were calculated applying the same methodology
as previously. Expenses evaded from redistributing the food waste from all sur-
vey attendants spans from almost 150 000 to 181 000 SEK every year. For the
average municipality corresponding expenses varies from 2 200 to 2 700 SEK.
On a national level the interval stretches from an annual of 0.65 to 0.79 million
SEK. Compared to previously calculated averages, all values fall outside the
intervals. The reason to this is the values attained from the case study which is
given in costs per person rather that costs per weight waste. Thus, larger food
loss quantities per person results in lower costs per person and thereby the total
costs are lower for the largest quantities compared to estimated average.

Results from both sensitivity analyses are illustrated in figure 8 to 15. All values
are summarized in table 11 below.
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Figure 8: Results from both sensitivity analyses. Minimum, maximum and av-
erage food waste quantities for survey attendants.
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Figure 9: Results from both sensitivity analyses. Minimum, mazimum and av-
erage food waste quantities for the average municipality.
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Figure 10: Results from both sensitivity analyses. Minimum, mazimum and
average greenhouse gas emissions for all survey attendants.
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Figure 11: Results from both sensitivity analyses. Minimum, mazimum and
average greenhouse gas emissions for the average municipality.
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Figure 12: Results from both sensitivity analyses. Minimum, mazimum and
average number of portions from food waste from all survey attendants.
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Figure 13: Results from both sensitivity analyses. Minimum, mazimum and
average number of portions from food waste for the average municipality.
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Figure 14: Results from both sensitivity analyses. Minimum, mazimum and
average economic effects from food waste from all survey attendants.
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Figure 15: Results from both sensitivity analyses. Minimum, mazimum and
average economic effects from food waste for the average municipality.
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Table 11: Results from both sensitivity analyses on food waste quantities, social
effects and resulting environmental and economic savings. Values as a total of
all survey attendants, per municipality and Sweden as a whole.

Min. value

Max. value

Estimated Attendants Food waste [t/y] 270 660
Emissions [t CO3z-eq./y] 40 100
Social effects [million portions| 0.84 2
Avoided costs [SEK/y] 203 000 206 000
Municipality Food waste [t/y] 7.5 13
Emissions [t COsz-eq./y] 1.1 2
Social effects [no. portions] 23 400 41 000
Avoided costs [SEK/y] 3 000 3100
Sweden Food waste [t/y] 2 200 3 800
Emissions [t COz-eq./y] 330 570
Social effects [million portions] 6.8 11.8
Avoided costs [million SEK/y] 0.88 0.9
Normal dist. | Attendants Food waste [t/y] 350 1 600
Emissions [t COz-eq./y] 50 90
Social effects [million portions] 1.1 1.9
Avoided costs [SEK/y] 150 000 181 000
Municipality Food waste [t/y] 10 19
Emissions [t COz-eq./y] 1.5 3
Social effects [no. portions] 32 000 60 000
Avoided costs [SEK/y] 2 200 2 700
Sweden Food waste [t/y] 3 000 5 500
Emissions [t COz-eq./y] 450 850
Social effects [million portions] 9 17
Avoided costs [million SEK/y] 0.65 0.79
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6 Suggestion on redistribution solution

From performed research and calculations it can be concluded that redistribu-
tion the food waste generated from municipal canteens could contribute to a
more sustainable food system, with respect to all three parameters of the con-
cept of sustainability. Possible solutions identified are presented below. These
are reviewed with regards to both stakeholder requirements and sustainability
performance and with the aim of optimizing environmental, social and economic
performance of the redistribution design.

Potential redistribution solutions identified are:
e Donation

— to charity,

— to farms as animal feed,
e Exchange of groceries and leftovers

— to kitchens within the same or neighboring municipality,

— to elderly/disabled in the municipality who receive cooked food,
e Selling lunch boxes

— to staff members,
— to parents/relatives,

— to others

6.1 Reviewing environmental, social and economic aspects
Environmental aspects

Solely regarding environmental effects the best alternative would be not gen-
erating food waste at all, as in line with the EU waste hierarchy presented by
Naturvardsverket (2017). It must therefore be emphasized that highest priority
should be that of minimizing food waste quantities. Second best would be utiliz-
ing food for its intended purpose of being consumed, also supported by the waste
hierarchy and the article by Eriksson, Strid, and Hansson (2015). All sugges-
tions given imply leftover food to be consumed, either by humans or by animals.

Regarding greenhouse gas emissions, transports of food redistributed for dona-
tion are included in both articles utilized in the calculations on environmental
effects. In the article by Eriksson, Strid, and Hansson (ibid.) the authors assume
that the donated food is transported 21 km by a diesel truck, and that donations
are performed 300 days per year. The authors of the article by Eriksson and
Spangberg (2017) instead assume shorter transports of 4 km by a medium-sized
petrol car, performed five days per week. As both articles were used one might
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say that thesis calculations are based on a distance somewhere between 4 and
21 km, that transport are performed with a large car or a small truck fueled
with fossil fuels and that donations are performed approximately 220 days per
year. How often redistribution is performed and the distance of transports likely
affects the environmental performance of the redistribution suggestion.

Ranking the various options against each other, with regards to environmental
performance, is very hard and must be done with great care. One might argue
that selling the leftover food as lunch boxes or exchanging leftovers within the
own or with neighboring municipality may fall within the distance span used
in performed calculations. Regarding donations to charity or to farms as an-
imal feed, resulting emissions depends on the location of the organization or
the farm. From chapter 4.3.3 on charity organizations it was concluded that
there are few active organizations performing food redistribution and that the
organizations often are located in the areas of larger cities. With thesis data,
no estimations on distances to potential farmers can be made. If there are no
organizations or farmers in the close area of the canteen there might be a risk of
the environmental savings of greenhouse gas emissions from donations are eaten
up by the longer transports.

What the redistributed food replaces must also be taken into account in review-
ing environmental effects. The article by Eriksson, Strid, and Hansson (2015)
assumes groceries replaced bread and in the article by Eriksson and Spangberg
(2017) it was assumed to substitute similar groceries by 30 %, junk food by 30
%, nothing by 30 % and that 10 % was wasted along the redistribution process.
Similar assumptions if food from canteens were to be donated to charity, may
therefore be justified as the assumptions made in the two articles are based
on contacts with representatives from charity organizations. If the food were
to be donated to farmers it may be assumed it would replace fodder. Solely
based on thesis results, the environmental effect of this substitution cannot be
further investigated in. The sensitivity analyses performed in the two articles
studied illustrate that what the food replaces highly affects the outcome of the
redistribution. If redistributed groceries were to replace identical groceries the
articles imply significantly larger environmental benefits compared to that of
the original case.

If allowing for redistribution via exchange of leftovers with another canteen, it
could be argued that the two have similar menus. This is likely also the case if
leftovers were to be redistributed to elderly or disabled receiving cooked food,
as this food most probable is cooked in another canteen. Therefore it may be
a reasonable assumption that the redistribution suggestion on exchange of left-
overs would replace similar food and groceries.

In the case of selling overproduced food as lunch boxes, again the environmen-
tal consequences depends on what the leftover lunch box replaces, i.e what the
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purchaser would have eaten if not buying the leftovers from the canteens. If the
redistributed food consists of meat and imported greens and were to replace a
vegan or vegetarian dish from local products, the environmental benefit is prob-
ably lower than if it were to replace similar ingredients. This based on the article
previously referred to by Eriksson, Strid, and Hansson (2015) and findings in
conducted literature study, chapter 2.3, where emissions related to various gro-
ceries are reviewed. Food cooked in canteens are built on recommendations from
the Swedish National Food Agency on a varied diet. In private households it is
likely that the food cooked also consists of a variety of dishes. Hence it is be-
lieved to be a safe assumption that sold leftovers would replace similar groceries.

It is above argued that larger environmental savings are to gain if redistributed
food replaces similar groceries compared to if the food were to be donated to
charity, based on what the donated food replaces. Solely regarding the environ-
mental aspect of sustainability it might therefore be argued that selling canteen
leftovers as lunch boxes or allowing for exchange of leftovers, within the own or
with neighboring municipality, may results in larger savings of emissions than
if donated.

Social aspects

Reviewing the social aspect of the suggestions given, only that of donations to
charity targets people in need. Via redistribution to charity organizations offer-
ing meal servings the food may reach vulnerable people, why this option could be
regarded as socially most beneficial. Moreover if this is done via a redistributor
collaborating with socially responsible companies, even greater benefits might
be achieved.

If leftovers were to be donated as animal feed this likely holds positive effects
for the farmer as fodder expenses may be avoided. Selling the overproduced
food as lunch boxes might also entail positive social effects for the buyers as
they may save money and time. Similarly the case of exchanging the overpro-
duced food may imply savings, economic as well as time wise. However it could
be argued that the social benefits from redistributing food from canteens to
charity are larger. Hence, aiming at optimizing the sustainability performance,
donation may be regarded as the socially most sustainable alternative of the
redistribution solutions given. Comparing the social effects from exchange or if
the overproduced food were to be sold, no superior alternative can be selected.
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Economic aspects

Based on calculations performed on findings from conducted interview, pre-
sented in chapter 5.3, the largest economic burden for the public canteens are
that of grocery purchases. If these could be avoided calculations imply that large
economic savings for the municipalities could be made. It is assumed, based on
answers declared in section 4.2.2, that canteens already work actively in incor-
porate leftover groceries and food into new dishes, why this is not presented as
a redistribution suggestion. From the suggestions given, it could be argued that
the options likely resulting in greatest decreased costs for the municipalities are
the two alternatives allowing for the exchange of groceries and overproduced
food.

The alternative of selling the leftovers may imply economic benefits, both from
revenues from sold lunch boxes and from avoided waste management costs.
Calculations based on findings from the case study, presented in chapter 4.3.2,
suggest that costs for avoided purchases are larger than that of avoided waste
management costs. The magnitude of potential extra income from sold lunch
boxes have not been investigated in. Estimations are hard to make and will not
be speculated about, more than that this depends on the price charged for the
lunch boxes. As the canteens are owned by the municipalities, selling the over-
produced food is regulated by laws on competition and the municipal law. How
this affects the various redistribution alternatives are discussed in the section
below.

In the case of donating overproduced food from canteens the likely only eco-
nomic benefit to gain is that of avoided waste management costs. Also if an
intermediate redistributor were to be payed for, potential savings might be van-
ished by these extra expenses.
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6.2 Stakeholder requirements

In chapter 2.1 several legal requirements are declared for, all which must be ful-
filled by the municipal canteens regardless of how leftovers are managed. Most
important are laws on safe handling, storing and distribution of food. Important
for redistribution is the requirement of an unbroken cold chain.

The larger survey addressing municipal canteens allowed for several free text
answers on attitudes towards handling leftovers with special regards to food
redistribution, presented in chapter 4.2.3. Results highlighted both important
issues but also possibilities related to the management of overproduced food.
Most frequently stated hindrance for redistribution regarded legal aspects and
the risking of food safety and human health. Concerns on not being able to
ensure an unbroken cold chain if leftover food were to be redistributed and fur-
ther, the risk of being held responsible if someone were to get sick from the
redistributed food was frequently expressed. For the suggestions donation and
exchange these are relevant aspects as they involve transports of food outside
of the kitchens.

In the case of donations either the receiver or the canteen must transport the
donated food, unless an intermediate redistributor is payed for. Donating left-
overs from canteens, either to charity or to farmers, was frequently stated by
the survey attendants as a possible solution. This however with the impediment
of the canteens themselves not having resources to perform the transports. If
the suggestion on donations is to pose an option, transports must therefore be
managed by the receiver. Findings from the survey on charity organizations,
section 4.3.3, do imply that this is the case of the current food redistribution.
Thus it is believed that if canteen leftovers were to be donated to charity, the
charity organizations would be willing to perform the transports and thereby
undertake the responsibility of ensuring legal compliance. This may also be the
case if the food is donated as animal feed, assuming the receiving farmers are
willing to pick up food donations.

To allow the exchange of groceries and leftovers within the own or with the
nearby municipality, either of the two kitchens must transport the food. As
stated above, attendants of the larger survey expressed that the canteens did
not have the resources to perform the redistribution themselves. Thus, if two
canteens are to exchange food and groceries it might be troublesome how to
solve the transports. It may be argued that the kitchens could take turn in who
to have the responsibility of leaving and picking up donations. This however
builds on the assumption that the canteens, despite previous statement, would
have resources in terms of time, staff and equipment to perform the transports.

If the leftovers are to be utilized to substitute food that otherwise would have

been cooked and delivered to elderly or disabled, either the canteens have to
manage the transport themselves or the company normally deliver the food do
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this. It might be a reasonable assumption that the ones who normally deliver
the lunch boxes have the required equipment and would be willing to pick up
prepared lunch boxes from the canteens and distribute them. A more far fetched
alternative could perhaps be if the municipalities would be willing to support
and enable for redistribution by financial support. If so, required equipment to
ensure an unbroken cold chain and suitable means of transportation could be
invested in. In that case both the donation and the exchange suggestion might
be possible redistribution solutions.

To sell leftovers as lunch boxes is an option that does not require the canteens
to transport food outside of the kitchen and hence concerns on keeping an un-
broken cold chain could be avoided. It is believed that the canteens would only
be responsible for safe handling and packaging of the food inside the kitchens.
When the lunch boxes are sold the responsibility does no longer fall under the
canteen. With the concerns on fulfilling legal requirements in mind, it could be
argued that selling leftovers as lunch boxes may be a more suitable option than
donation or exchange of food and groceries.

On the other hand, practical inconveniences on portioning, labeling and conse-
quential added work of charging and accounting if food were to be sold were
often stated by attendants as troublesome. According to the attendants of the
larger survey, an extra 34 minutes per day was estimated to be required to pre-
pare the lunch boxes. Except the charging and accounting, similar extra work
would likely be required if the overproduced food were to substitute food cooked
and delivered to elderly/disabled. Also, even if sold to a cost price, concerns
were raised on not challenging laws on competition and the economic regula-
tions of municipal activities. If this concern is legitimate or not is difficult to
assess and may depend on several things. If selling leftover lunch boxes to par-
ents/relatives becomes very popular and the canteens start making money on
this, how does that interfere with regulations on competitions and the municipal
law? And if sold to kitchen staff, is it regarded a privilege that should be taxed?

Potential consequences of selling overproduced food from the canteens will not
be investigated in but it may entail extra work. It might therefore be argued
that redistributing food without having to portion it, e.g donating or exchanging
whole trays, may be more convenient for the canteens. With regards to prac-
tical requirements from the canteens, the two other alternatives of exchange
with another canteen and donations might therefore be preferred over selling
the leftovers.

A complementary survey, presented in chapter 4.3.3, investigated in charity or-
ganizations active in food redistribution. From survey results it was concluded
that mainly charity organizations offering meal servings were suitable receivers
of canteen leftovers as the other activities solely handled groceries. Survey atten-
dants estimated that 55 % of the food served within their activities constituted
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of donated food and groceries. This might be interpreted as the organizations
being able to handle larger donations, something that was further confirmed by
all survey attendants but one. Attendants expressed that they had the capacity
of managing larger donations with regards to safe storing spaces. Additionally,
it was concluded that there was a demand for more food in terms of the numbers
served.

Concerns expressed by the charity organizations was again that of legal require-
ments of an unbroken cold chain but also the cleaning of donated trays. Despite
this the attendants were positive to a collaboration with municipal canteens.
As previously stated, in current redistribution collaborations the charity orga-
nizations are the part responsible for transports. From conducted research and
survey on charity organizations it was also concluded that the number of po-
tential donors, i.e. canteens, largely exceeds the number of potential receivers.
Hence the food waste quantities generated by the public canteens, calculated in
chapter 4.2.1, cannot be managed by charity organizations alone.

6.3 Suggested solution

Redistributing overproduced food from public canteens could be done in more
than one way. The suggestions given were donation, exchange of food and gro-
ceries and the selling of lunch boxes. Above, the alternatives were discussed
based on sustainability performance and with regards to stakeholder require-
ments. As it is believed that food waste cannot be avoided and that much is
already done both in working preventively and in reusing leftovers, redistribu-
tion of food waste is considered the most sustainable and appropriate solution.
How the redistribution solution should be designed however is a large task to
undertake. It must be stressed that one solution cannot fit all and that circum-
stances and prerequisites for each individual kitchen should optimally be taken
into consideration.

The aim was to present a solution suitable for the canteens that would opti-
mize the environmental, social and economic effects. Based on thesis results
one optimal solution cannot be presented. However, some conclusions from the
performed research and the discussion above may be drawn.

Donating leftovers from the canteens to charity organizations would likely result
in the largest social benefits as this redistribution solution reaches vulnerable
and exposed people. In the article by Eriksson, Strid, and Hansson (2015)
representatives from charity organizations declared that approximately 30 % of
the ones served would not eat if not offered food by the charity organizations.
Reviewing the environmental effects it is argued that the benefits are smaller,
based on assumptions on what the donated food replaces.

If donation is to pose a redistribution alternative, canteen prerequisites declared
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by attendants of the larger survey were that transports should be performed by
the receivers. With this solution, it would fall under the receivers responsibility
to ensure an unbroken cold chain. It is further believed that with this alterna-
tive, it would be appropriate if food were to be donated in the very end of the
week to allow for reuse of food and groceries within the own canteen first.

Also to avoid the responsibility of transports and keeping an unbroken cold
chain, leftovers could substitute food that otherwise would have been cooked
and delivered to elderly or disabled in the municipality. It is believed, based
on the assumption that donations replace similar groceries, that this alternative
would result in larger environmental benefits than the alternative of donations.
As this redistribution solution imply that the municipality could avoid expenses
for grocery purchases, this alternative may also results in positive economic ef-
fects.

The alternative of exchanging leftover food and groceries with another canteen,
within the own or with nearby municipalities, might also result in economic
savings from avoided purchases. As it is believed that similar groceries are re-
placed the environmental benefits are believed to be larger than if food were to
be donated. However, this redistribution suggestion builds on a collaboration
between two canteens. From the larger survey it was frequently stated that the
canteens themselves did not have required resources to perform the transports.
Hence, how the transport and consequential legal compliance are to be managed
is troublesome.

By selling leftovers, either to staff members, parents/relatives or others, poten-
tial issues on transports and following legal compliance are avoided. It is also
argued that the environmental benefits from this is larger as it is believed that
the leftovers replaces similar food. However this redistribution alternative most
likely requires extra time for portioning, charging and accounting. Concerns on
how this may interfere with the municipal law and laws on competition were
expressed by several canteens attending the larger survey.

70



7 Discussion

Results from the literature study, research conducted and calculations performed
are in this chapter reviewed. Assumptions made, approximations and other
sources of errors are further discussed. Facilitating for the reader the discussion
is arranged on the basis of the three research questions and topics used through-
out the thesis. Additionally a chapter reflecting on future potentials and related
survey answers is presented.

7.1 Food loss and food waste quantities from public can-
teens

The cornerstone constituting the base of this thesis is food waste. Hence highly
relevant is how the term is defined. Throughout this paper the definition used is
that by FAO, as stated in section 2.2.1. However even this definition allows for
interpretations and individual approaches. Coffee grounds, bones and capsicum
seeds are not eatable, but should potato peel and intestines be classified as food
waste? If a more liberal interpretation of the term food waste would have been
applied, likely consequences for this thesis would have been larger quantities of
food waste from performed surveys and subsequent calculations.

Besides quantities actually separated, 13 % of the total food loss ends up in
the domestic waste according to Stare et al. (2013). If this is true estimated
food loss quantities from the survey attendants would increase to 1 500 tonnes.
For the average municipality corresponding increase would amount to 50 tonnes.
However, food thrown in the domestic waste have not been included in this thesis
and hence the magnitude of consequential environmental, social and economic
effects will not be further investigated.

7.1.1 Survey prerequisites

Firstly, important prerequisites and constitutional assumptions and conditions
for the survey and survey attendants must be highlighted. It should be com-
mented that attendants of this larger survey have different professional back-
grounds. Some are dietary managers working at the municipality whilst others
are chefs working at municipal canteens. Likely the different professionals do
not have identical knowledge on food waste, something that might affect the
survey results. It could be argued that those actually working in the kitchens
have more hands on knowledge and experience and thereby constituting a more
reliable source. On the other hand if responding from a central position one
may have access to more data and a more comprehensive picture with regards
to the whole municipality, including variations from different canteens. More-
over one could say that a broader spectra of professionals attending the survey
increases its credibility as the total collective experience and knowledge most
likely is greater, why this variation may not be solely negative.
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Data constituting the foundation of performed calculations are values on food
loss and food waste quantities from public canteens. These are often measured
over a period of one or two weeks when so called waste weeks are conducted. Ac-
cording to Nystedt (2018b) and several of the survey respondents, larger quan-
tities are wasted during days with more popular food. Thus the food served
during those specific waste weeks highly affect resulting numbers on generated
food waste quantities. It should also be noted that as the kitchens are inte-
grated parts of other objects, food waste quantities may vary depending on the
persons served. As stated by Eriksson, Malefors, et al. (2016) in chapter 2.2.3,
food waste from kindergartens are lower than that from care homes and schools,
something that was not investigated in this thesis. The same article further im-
plies that kitchens solely serving food generate larger quantities of food waste
compared to kitchen both cooking and serving, which is consistent with results
from conducted survey.

A large source of error is what and how food loss is measured, which survey
attendants were asked to declare for. It appeared that variations occurred both
with regards to what was weighted but also the technique used. Some kitchens
solely measured plate scrape off whilst others also included waste from both
preparation and serving trays, things that highly affect resulting quantities.
Mainly two different approaches seemed to be used when weighing the food
loss; drained or wet weights. If drained, values on food loss will be lower than
corresponding wet weight. As not all values estimated by the survey attendants
include food loss from all hotspots it is likely that the actual food loss, and
consequentially also the food waste, is greater than that calculated.

Moreover as survey answers were analyzed it appeared that respondents some-
times interpreted questions differently. In addition to that the undersigned had
to, with great endeavour of objectivity, make interpretations of several answers.
However avoiding misreadings and consequential altering of results is hard and
the risk of misinterpretations can be presumed to increase with a growing num-
ber of survey respondents. Hence it is likely that answers and values have
been affected and modified with the consequence of altered end results. But
as numbers and responses were handled with great care, not including data in
calculations if uncertainties arose rather than misinterpreting it, values are still
considered as useful approximations.

7.1.2 Survey results

Key questions of the survey regarded values and estimations on food loss and
food waste. In several questions attendants were asked to estimate the food
loss and the share constituting of food waste. The various types of kitchens
estimated that per person and year food loss quantities varied from 3.5 to 8.6
kg. Compared to numbers by Stare et al. (2013), implying a total of 18.2 kg per
person and year, survey results are very low. This could likely be derived from
answers from several survey attendants stating that solely plate scrape off was
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included in measured quantities. It should also be highlighted that the article
by Stare et al. is from 2013 and that food waste related issues have gained
large focus lately. Hence realization of food waste reducing measures have been
possible with the likely consequence of decreased quantities.

It should be further stressed that one person does not equal one portion as one
may eat more than one portion, why numbers on food waste from Pettersson,
Breitholtz, and Olsson (2017) and Eriksson, Malefors, et al. (2016) are not com-
pared to thesis results.

Results obtained from the larger survey implies that on a national scale, the
annual food waste from public canteens amounts to 5 500 tonnes. National
statistics from Naturvardsverket (2018) imply that canteens, both private and
public, generate 73 000 tonnes food loss every year. According to Stare et al.
(2013) 52 % of the food loss from canteens are food waste. If this is applied
to the national statistics food waste quantities would amount to 38 000 tonnes.
One reason to the low values from the conducted survey is, as just stated, that
the national statistics includes both private and public canteens. The low num-
ber may also be explained by how survey attendants measured food loss; that
not all hotspots were included in the measurements and that some measured
the dry weight while others measured the wet weight.

According to Stare et al. (ibid.) 52 % of the food loss generated from municipal
canteens constitute of food waste. This is very close to approximations made
by the survey attendants. Calculating one average for all attendants, with no
regards to the type of kitchen or if answering for a whole municipality or not,
the result implicates a corresponding value of 51 %. Strengthened by support
from the literature, results imply that food waste constitutes half of the food
loss from public canteens.

The majority of the food loss arise from serving trays and plate scrape off,
according to the survey attendants. Results further imply that attendants be-
lieve that these two stations are the hotspots with of the largest share of food
waste. Both in conducted interview with Nystedt (2018b), from the article
by Eriksson, Malefors, et al. (2016) and from Maltid Géteborg (2016) through
Goteborgsmodellen, this is confirmed. Hence it can be concluded that these
are the hotspots on where largest focus should be in working preventively from
generating food waste.

Moreover attendants were asked if they believed preparing overproduced food
for redistribution would be more time consuming than regular food loss man-
agement. If positive they were further asked to estimate how many extra minute
they thought this work would require. It seemed, based on the free text answers
of several respondents, that the 34 minutes extra time approximated was an es-
timation based on the assumption that the food were to be portioned and sold
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as lunch boxes. If the question would have been formulated differently, answers
may have differed. Also the majority of the attendants, 53 by number, did not
believe that redistribution would be more time consuming.

To estimate food waste variations and resulting environmental, social and eco-
nomic consequences attendants were asked to what extent food loss quantities
varied. In this sensitivity analysis previously estimated averages fell outside
estimated interval for two of the four categories. The reason to this is most
probably the noticeably lower number of attendant responding to this question
compared to that of estimated average, especially for attendants answering from
a central position. As the average values on food loss quantities fell outside of
the interval, consequential calculations on the sustainability parameters also
faulted. Hence results from this sensitivity analysis was discarded and another
approach, utilizing normal distribution, was applied. This may be considered
more representative and correct as the method is a known mathematical ap-
proach used to estimate reality from a limited set of data, much like the case of
the survey results of this thesis.

Based on the normal distribution of quantities estimated by the survey atten-
dants, intervals on food loss quantities were calculated for each of the four cat-
egories. With a confidence interval set to 95 %, all previous estimated averages
fell inside calculated intervals. This was also true for the following calculations
on all sustainability parameters but the economical effects, which strengthens
results from the complementary sensitivity analysis. Also, normal distribution
is a mathematical model often used to approximate reality from a given set of
data similar to this case. As the sensitivity analysis estimated by the survey
attendants had large faults this approach may be considered more representa-
tive. It should still be emphasized that for two of the categories the number of
in-data are very low and it may therefore not be all accurate to assume a normal
distribution based on these. Despite potential sources of errors, utilizing nor-
mal distribution gives an indication of how much food waste quantities may vary.

Regardless possible errors it should be stresses that the number of attendants
largely exceeded expectations and that no earlier, comparable studies with this
many respondents could be found. Despite improvement potentials of the survey
results are regarded as credible, strengthened by the numerous participants.
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7.2 Environmental, social and economic effects

7.2.1 Prerequisites for complementing surveys, case study and cal-
culations

Environmental effects from food waste was calculated in the form of greenhouse
gas emissions from waste treatment. I should be emphasized that values used
throughout calculations are from two articles solely. As stated in chapter 2.6 the
reason to this is that these were the only articles found investigating Swedish
waste treatment alternatives and conditions. Certainly a larger number of ar-
ticles would have been desirable but due to given circumstances raw data used
are considered as representative and the most applicable to thesis calculations
in relation to other, foreign articles reviewed.

Regarding the same articles it should be pointed out that different assumptions
are made which may affect end results. In the article by Eriksson, Strid, and
Hansson (2015) all groceries but bananas are assumed to be produced in Sweden.
For the article by Eriksson and Spangberg (2017) however none of the fruit and
vegetables studied was assumed to originate from Sweden. Additionally pre-
sumptions differ in terms of what donated food replaced as all donated food in
the article by Eriksson, Strid, and Hansson (2015) was assumed to replace bread
whilst in the article by Eriksson and Spangberg (2017), food replaced consti-
tuted to 30 % of similar fruit and vegetables, 30 % junk food, 30 % nothing
and that 10 % was wasted along the donation process. It might therefore be
argued that numbers are not comparable and that it is not suitable calculat-
ing averages using value from both articles. Nevertheless values are within the
same order of magnitude and averages using both articles were calculated for
category of greens only. Also assumption made on what the food replaces are
based on contacts with representatives from charity organizations, a bearing to
reality which strengthens obtained results.

It may also be argued that it is not suitable to utilize values on emissions for the
various treatment methods of bananas for that of potatoes/pasta. In chapter 5.1
this was justified by the fact that water and energy contents of potatoes/pasta
were the most similar to that of bananas. However, this comparison only reviews
the eatable part of the banana. In the various waste treatment alternatives, the
whole banana is treated. Values used for calculations on emissions related to
the various treatment alternatives for potatoes and pasta might therefore not
be representative.

From conducted literature study, chapter 2.3, it is confirmed that emissions
related to various groceries differ and that this is also true for various treat-
ment alternatives. It can therefore be concluded that what we eat, and even
more what we waste, affect our carbon footprint. Based on numbers after R66s
(2014) mainly plant based menus from locally produced groceries would result
in lower emissions than those predominantly consisting of meats and imported
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vegetables. According to several of the attendants of the more extensive survey,
canteens are often steered by regulations regarding solely serving Swedish meat
or buying a certain percentage ecological products. This is positive in terms of
giving incentives to the kitchens to work more resourceful and sustainable.

Similar to the larger survey on food loss and food waste from municipal canteens,
the complementing survey on food loss management was answered by persons
with different professional backgrounds. The reason to this is that some of the
responding municipalities did not know how food loss from public canteens were
treated, why the local waste management company was contacted. However it
is believed that this does not affect end results.

In section 5.1 calculations on greenhouse gas emissions resulting food loss treat-
ment were calculated. Per municipality it was estimated that waste treatment
of annual food waste quantities amounting to 19 tonnes, caused emissions of
2.6 tonnes COs-eq.. However it should be pointed out that in calculations it is
presumed that 77 % of the food is treated by anaerobic digestion, 21 % by in-
cineration and 1 % by composting, regardless how food loss from the individual
municipality is actually treated. This may be applicable when calculating emis-
sions from a larger number of municipalities but not for individual municipality.
Preferably emissions for the average municipality should have been calculated
per waste treatment alternative and from average food waste quantities.

The economic consequences of the food waste was calculated based on data
obtained from the municipality of Kristiandstad. The results give an example
of what waste management costs can be in a municipality but are far from
generalizable. There are great variations in local fees and waste taxes which af-
fects the municipal expenses related to waste management and treatment. Also,
these costs likely vary with the various treatment alternatives. In Kristianstad
food loss is treated by anaerobic digestion. How treatment costs varies from
incineration and composting is also affecting the costs, but will not be further
investigated. In the case study the monetary consequences were calculated per
person and year. A perhaps more suitable approach would be to calculated costs
per kilo waste instead. The reason to why this might be a better unit is that a
larger food waste per person in the former approach results in lower costs per
person. Again it should be emphasized that data on waste management costs
are based on one single municipality. Applying this to a national level inherits
great uncertainties and obtained values should be used with great care.

Further invoices from 18 public canteens in Kristianstad were reviewed in the
case study. As undersigned is not very experienced in reading canteen invoices
and had to make interpretations and considerations of what to include and not,
the risk of misreading is imminent. It should also be highlighted that waste man-
agement and treatment costs from the municipality of Kristianstad accounts for
treating food loss by anaerobic digestion. For approximately one fifth of the mu-
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nicipalities attending the complementing survey, incineration or composting is
utilized as waste treatment. This affects resulting costs calculated but probably
only to a minor extents as the remaining majority do utilize anaerobic digestion.

Also related to costs calculations are assumptions made regarding subscribing
all food loss containers to the canteens. This may not be accurate as school
activities might use food loss containers for classes in home economics as well.
Althought it is most probable that the absolute majority of these, and definitely
all food loss disintegrators, are utilized by the canteens. This potential source
of error is thus regarded to have only a minor impact on end results. Another
assumption made is based on the interview with representatives from Partille.
According to Nystedt (2018b) one container 4 660 L is within their kitchen uti-
lized for residual waste, something that was assumed to be true for all kitchens
investigated in the economic analysis. This may not be applicable to all kitchens
but it is highly likely that at least one container, although maybe smaller than
600 L, is used within each canteen.

On the topic of social sustainability it should be highlighted that there are
other social aspects of food waste more than the number of portions available,
as calculated in this thesis. It could be the work environment for the canteen
staff or equity in terms of who that may benefit from the redistributed food.
Due to time restraints, these aspects were not reviewed and will hence not be
further discussed.

7.2.2 Results from complementing surveys, case study and calcula-
tions

Of the municipalities attending the complementing survey on food loss treat-
ment, 77 % declared that food loss from the public canteens were separated and
treated by anaerobic digestion. As expected this in line with and even identical
to corresponding national statistics, 77 % published by Avfall Sverige (2018c).

For the average Swedish municipality, emissions from management and treat-
ment of the generated food waste quantities was estimated to 0.002 % of the
total annual greenhouse gas emissions. Partly, this is likely a consequence of the
low food waste quantities on which calculations are based on. The low emissions
may also be explained by the values on emissions per grocery and treatment al-
ternative used. As stated by the authors large uncertainties lies in assumptions
made regarding what the donated food replaces. If the donated food replaces
nothing, i.e. if no food was donated the ones benefiting from it would not eat
at all, emissions from this option was negative due to transports. On the other
hand, if donated food replaced similar groceries the environmental savings were
significantly higher. This difference was especially large for resource-intensive
groceries such as beef (Eriksson, Strid, and Hansson 2015; Eriksson and Spang-
berg 2017). It can be concluded that it is hard to tell the environmental effects
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from redistribution of food as it depends on what is substitutes, which likely
varies amongst the receivers. However, as long as the donated groceries replaces
other groceries there are environmental benefits to gain.

As stated, emissions resulting from food waste was by calculations estimated
to 2.6 tonnes COz-eq. per year for the average municipality. With food waste
quantities calculated to an average of 19 tonnes, this implies emissions of 0.14
kg CO3z-eq. per kg food waste. Comparing this to 1.6 kg COs-eq. suggested
by Maltid Géteborg (2016) in Goteborgsmodellen, implies that values obtained
from thesis calculations on resulting emissions are rather low. Again this could
likely be explained by the inconsistency amongst the survey attendants on what
was included in measured quantities and how this was measured. It may also be
a consequence of the previously declared assumptions made in the articles that
constitutes the base of the calculations on the environmental effects, and how
these affect values on emissions related to the various treatment alternatives of
the groceries.

Social effects from redistribution was measured by the number of portions avail-
able from the overproduced food. Results from the performed calculations imply
that many people could be fed by the food currently wasted. From the survey
on charity organizations, as described in section 4.3.3, however it was illustrated
that there are not enough potential receivers of this food. Although all but one
organization declared that they were able to handle larger donations, and that
there was a need for this, quantities from the public canteens highly exceeds
what likely could be managed by the charity organizations alone. From calcula-
tions the organizations serve on average 152 persons per week, compared to the
17 million portions available from food waste generated by the public canteens
in Sweden. As the food waste cannot be managed by the charity organizations
alone, there is a need for new redistribution channels.

Calculations on environmental, social and economic variations were also per-
formed based on the two sensitivity analyses. Identical algorithms and method-
ologies to those used when calculating corresponding values for average food
waste quantities, were used. In above discussion it is argued that the comple-
menting sensitivity analysis which assumes a normal distribution of the food
waste quantities, is more reliable than that estimated by survey attendants.
This is further strengthened by the fact that previously estimated averages for
both quantities and waste management costs fell outside estimated intervals for
the sensitivity analysis estimated by the survey attendants.

Considering thesis results it can be concluded that values on environmental
and economic consequences are low. Hence, they should be viewed as rough
estimations and must be used with great care. However it should be emphasized
that emissions and expenses originate from one meal only. Although the absolute
majority of the food loss generated arises from private households, canteens are
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the largest public food loss producer on the consumer side of the food chain as
illustrated in section 2.2.3. If not redistributing leftovers the largest economic
potential lies in avoiding grocery purchases.

7.2.3 Future

For future, several respondents attending the more extensive survey asked for
better support and clearer guidelines from authorities on if and how canteens
are allowed to handle and redistribute food waste. This would probably ease
for those willing to make a change but who are unsure of existing laws and reg-
ulations, thereby not taking action rather than taking the wrong action. With
fortified support and unequivocal guidance larger quantities of food waste could
be saved.

From the complementing survey on how food loss was managed by the munici-
palities, several attendants currently utilizing incineration stated that anaerobic
digestion is to be introduced as waste treatment. This is also supported by Av-
fall Sverige (2018c) declaring that the number of municipalities treating food
loss by anaerobic digestion increases. As more food loss is converted into biogas
and biofertilizers greater environmental yields can be attained, even though the
environmentally best option would be not causing food waste at all or using it
for its intended purpose of feeding people.

With a growing interest for climate change and issues related to food waste one
could hope that the increasing awareness will result in decreased food waste
quantities. Certainly the problem must be fought by its roots and the primary
focus should be that of working preventively from food waste to arise and reusing
leftover food and groceries within the kitchens. Alongside this redistributing or
even selling remaining food waste could pose an option. Further the growing
number of subscribers of food rescuing apps, described in chapter 2.7.3, indicates
an increased demand for saving leftovers.

7.3 Redistribution

One of the research questions of this thesis aimed at investigate in and present a
suggestion on how the overproduced food from canteens could be redistributed,
with optimized sustainability performance. Solely based on conducted literature
study, interview, case study, surveys and calculations this could not be done.

In chapter 6 various redistribution alternatives were reviewed with regards to
stakeholder requirements and environmental, social and economic effects. An
important issue related to redistribution, presented already in chapter 4.2.3,
was that the majority of the attendants frequently expressed concerns on legal
requirements. The risk of interfering with laws on both food hygiene and com-
petition, and the regulations on how municipal economic activities should be
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performed, were key issues frequently expressed to hinder redistribution. It is
therefore believed that current legislation does not facilitate for redistribution
of overproduced food from the canteens.

Attendants of the larger survey also expressed the need for clearer guidelines
and better support from higher instances on how leftovers can be managed in
terms of what the canteens are and what they are not allowed to do with the
food. The fear of being held responsible if someone were to get sick from the
redistributed food was often stated as problematic. To ease for the canteens
willing to redistribute the overproduced food a measure that might be effective
could be that of the disclaim of responsibility.

Based on discussions from chapter 6 the undersigned believes that of the re-
distribution alternatives considered, donation to charity would pose the most
sustainable and suitable option for the canteens. This as issues on interfering
with laws on competition and the municipal law are avoided. If the transports
are managed by the receivers canteens would not have to be concerned on fulfill-
ing requirements on an unbroken cold chain. This is believed to be a reasonable
assumption, based on results from chapter 4.3.3 and the survey on charity or-
ganizations. Moreover, practical inconveniences expressed by attendants of the
larger survey on portioning, packaging and eventual charging and accountancy,
are avoided with this redistribution alternative.

Regarding the sustainability performance, it is believed that this suggestion
would entail the greatest social benefits. On the environmental and economic
outcomes the consequences may be more difficult to assess. A reasonable as-
sumption is that economic benefits from donations are avoided waste manage-
ment costs. Although the donated food might not replace similar groceries,
which likely would result in larger benefits, there are still positive environmen-
tal effects in terms of avoided emissions from replaced food. Problematic with
this suggestion however is that there are not enough potential receivers. The
number of donors, i.e canteens, highly exceeds the number of charity organi-
zations offering meal servings. The quantities available from the canteens also
likely exceeds the demand and hence, the food waste from public canteens can-
not be managed by charity organizations alone.
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8 Conclusion

The aim of this thesis was to investigate food loss from Swedish canteens and
the share constituting of food waste. Research questions which have formed the
base of this work regarded food loss and food waste quantities, the possibility of
redistributing the food waste and the environmental, social and economic effects
from this. To answer these questions a literature study, one interview, three sur-
veys and a case study were conducted. Calculations on all three sustainability
parameters were performed, based values obtained from thesis research.

Results imply that approximately 5 500 tonnes of eatable food from public can-
teens in Sweden is wasted every year. The food waste mainly arise from plate
scrape off and from the trays of food that have been up for service outside of
the kitchen. If food waste quantities would have been saved and redistributed,
emissions amounting to 800 tonnes of COs-eq. could have been avoided. Cal-
culations imply that food waste related emissions totals to 0.002 % of annual
greenhouse gas emissions for the average municipality.

It can be concluded that the environmental consequences of the food waste only
constitutes a minor fraction of the total emissions caused by the municipalities.
The reason this may likely be explained by the fact that most food loss is cur-
rently treated by anaerobic digestion, a treatment method with relatively good
environmental performance. The low emissions might also be explained by as-
sumptions made on what the redistributed food would replace. Raw data used
in calculations builds on the assumptions that redistributed food is donated to
charity, and that the donated groceries substitute either bread or a combination
of fruit, vegetables and junk food. Results of the larger survey addressing pub-
lic canteens imply that the food waste consists of a mix of carbohydrate rich
groceries, meats and greens. If these were to replace similar groceries, findings
from the literature study indicate that larger environmental savings could be
achieved compared to the case of donation to charity.

The potential economic savings from redistribution of the overproduced food
was for the average municipality calculated to 5 500 SEK per year. Hence, re-
distribution of food waste may not be performed solely for the monetary yield.
Regarding economic aspects of food waste, it could be concluded that the largest
savings are to be made from avoiding grocery purchases. However it is believed
that a complete match of purchases, cooking and consumption is hard to achieve.
If not able to reuse leftover groceries and food within the own canteen, redistri-
bution is believed to pose a good option.

The number of portions available from food waste quantities was on a national
level estimated to 17 million portions. Instead of converting the food into bio-
gas and biofertilizers, it could have been utilized for its intended purpose of
being consumed. Although environmental and economic savings are small, it
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is argued that it would have been more sustainable to donate the leftovers to
charity organizations offering food to people in need.

Very important to emphasize is that redistribution must never legitimize over-
production of food. It should also be stressed that primary focus should be
that of minimizing the food waste generated by working preventively. Further-
more it can be argued for greater involvement of e.g. principals and teachers.
With better information the food related behavior of the ones served could be
affected, which in the long term may result in reduced food waste.

Several attendants of the larger survey stated that there is a need for better as-
sistance and clearer guidelines on what actions municipal canteens are allowed
to take regarding the food waste issue. Investigating how authorities and mu-
nicipalities from a central position can support canteens could pose a topic for
future work. It is further believed that both specific pick analyses and studies
on food waste, not solely from canteens, are needed and requested for.

With greater actions from a larger number of actors, greater common achieve-
ments and synergies can be realized. We have to change our behavior to keep
this only planet Earth environmentally sustainable for our succeeding genera-
tions. Minimizing food waste would improve food system sustainability and is
one of several keys to a more sustainable society and a more sustainable world.
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9 Appendix

All interviews, surveys and e-mail correspondence throughout this thesis have
been conducted in Swedish. Also some of the calculations are commented in
Swedish. Due to time restraints, no translations have been made.

9.1 Transcribed interview with municipality of Partille

Maria Mattsson - Kostchef
Pia Nystedt - Koksmistare. Tillagningskok for gymnasium och dldreboende

Allménna fragor:
Hur manga barn gar pa skolan?
387 elever

Hur manga portioner serverar ni per dag?
306 elever/dag

Hur manga jobbar i kdket?
5 personer varje dag

Jamfort med andra skolor i kommunen, &r det en liten/stor skola?
Medelstor skola i Partille

Fragor rérande matsvinnet:
Hur mycket matavfall slings varje dag/vecka?
Mdter endast tallrikssvinn samt svinnvecka.

Hur méter ni matavfallet?
Binkviag som mdter tallrikssvinnet

Pa vilka olika stationer uppstar matsvinnet?
Gronsaksrummet i koket (fran ansning), i disken (blick fran servering + tall-
rik), tallrikssvinn

Hur mycket avfall uppstar pa de olika stationerna? (ev. mest/minst eller %-uell
uppskattning)

Gronsaksrummet - minst, Disken (serveringsbleck) - mest, Tallrik - ndst mest
Uppskattningsvis, hur mycket av det som gar i matavfallet dr direkt dtbar mat?
(%-uell uppskattning)

Tallrikssvinnet 100 %, Totalt ndgon procent - 2 kanske?

Vilken typ av livsmedel dr det som frimst hamnar i matavfallet?
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Fran tillredningen framst sallad och rékost. 95% svenskt kitt (29)

Ar det friamst tillagad mat eller raa ravaror som slings?
Tillagad

Vad gor ni av den mat som blir &ver idag, bade tillagad och ra?

Ravaror fryses in eller sparas till ndsta dag. Tillagad mat kyls ner och serveras
senare alt. fryses mer. Den mat som blir dver serveras antingen pd gym-
nasieskolan eller pd dldreboendet.

Fragor rorande redistribution:

Vad ser ni fér mgojligheter kring nagon form av samarbete dir den mat ni tilla-
gat tas om hand och redistribueras?

Hade det varit enklare kunde sdljas men all mat mdste ha innehallsforteckning
om det skulle siljas - administrativa hinder och livsmedelslagen

Vad ser ni for svarigheter kring att pa nagot sétt ta hand och och ev. silja
eller skinka mat och livsmedel som varit i era kok?
Problem: kommunal verksamhet di det KOSTAR

Vad har ni for forvaringsmojligheter i koket for t.ex trag med tillagad mat som
inte atits upp?
Absolut

Tror ni att det skulle innebdra ett merjobb fér er att ta hand om den mat
som &dr dtbar och skulle kunna tas omhand, jamfort med det som kravs for av-
fallshantering av samma mat? I sa fall, hur mycket extra tid?

Nej, det vore roligare och man hade sett en vinning.

Om ni skulle kunna tinka er ett samarbete dir er mat pa nagot vis redis-
tribueras, hur skulle ett sddant kunna utformas for att det skulle funka sa bra
och sa smidigt som mdjligt for er?

Nagon som hdmtar dagen efter (kylas ner korrekt. Grénsaker som inte kan sdl-
jas levereras till skolan ddr de far ett andra liv.

Ar det nagot ni ténker pa kan vara bra ifall jag vet, nagot jag kan tinka pa eller
nagot jag kanske bor ha med som fraga, infér det att jag formulerar enkéiten?
Nej.
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9.2 Calculations on residual waste from municipality of
Partille

Skolans restavfall: 20 m? som t&ms varannan till var tredje vecka. dvs:

52 .90 — 416 m® restavfall /ar

Fran koket genereras 660 L restavfall/v = 34.32 m? restavfall /ar.

GTotsimy = 0.076 = 7.6 %
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9.3 The full, larger survey
I~ - . e

(
?. Enkat gallande kommunens matsvinn

| denna enkat undersdks matavfall och matsvinn fran kommunala storkdk i Sverige. Fokus ligger pa
att undersoka hur mycket av matavfallet som &r svinn som skulle kunna tagits tillvara pa. Enkéten
ligger till underlag fér en masteruppsats som skrivs vid Lunds Tekniska Hogskola, sektionen for
Ekosystemteknik och vid Institutionen fér teknik och sambhalle.

Enkéten ar uppdelad i tre delar med kort information vilken &r relevant fér kommande fragor. Den
férsta delen &r allménna fragor som rér verksamhetens utformning. Del tva &r den stérsta delen,
med 11 fragor, och fokuserar pa hur mycket av det totala matavfallet som utgérs av matsvinn, vilka
typer av livsmedel som sléngs samt var svinnet uppstar. Avslutningsvis dr det en del som berér
redistribution. Totalt bestar enkéten av 22 fragor.

*Obligatorisk

E-postadress *

Din e-post

Vilken verksamhet svarar du for? Ex. Namn pa skola

Ditt svar

NASTA s Sidan 1 av 4

Skicka aldrig I6senord med Google Formular

Figure 16: The larger survey. Introductory part.
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e 1

Enkat gallande kommunens matsvinn

*Obligatorisk
Allm&nna fragor

Vilken typ av kok beskriver er verksamhet? *

[] Endast tillagningskok
|:| Tillagning + servering
[J Mottagningskdk + servering

|:| Samtliga (Svarar for hela kommunen eller flera verksamheter)

Om du svarar for hela kommunen eller for flera verksamheter,
vanligen ange hur manga av varje typ av kok ni har ansvar for.

Har ni majlighet att sortera ert matavfall? *
O va
[ Nej

Om/Nar ni mater mangden matavfall fran er verksamhet, hur
mater ni?

Finns det inom verksamheter nagon policy géllande t.ex. de
ravaror som Kops in? Om ja, vanligen utveckla.

Hur manga personer serveras i snitt per dag inom er verksamhet
2 &

BAKAT NASTA L] Sidan 2 av 4

Figure 17: The larger survey. Part 1.
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1

' Enkat gallande kommunens matsvinn

*Obligatorisk

Fragor gallande verksamhetens matavfall och matsvinn

Foljande fragor handlar om matavfall och matsvinn inom er verksamhet. Med matavfall avses i
denna enkat bade sadant som &r dtbart och sddant som inte gar att &ta, t.ex ben, skal och
kérnor. Matsvinn syftar till sddant som skulle kunna tillagas och &tas om det hanterats
annorlunda. Det kan till exempel handla om ravaror som sléngs for att det blivit
skrumpna/stétta pga bristande férvaringsmiljs. Aven serveringsbleck som ej blivit helt témda,
men dir maten &nda slangs, och tallriksavskrap (som ej bestar av ben/skal) rdknas som
matsvinn.

Serveringsrester i foljande fragor avser sadant som statt framme for servering i
serveringsbleck men dar det finns mer an en portion kvar i. Det matavfall/matsvinn som
efterfragas i disken avser sadant som uppstar ute i diskrummet p.g.a att bleck eller
forpackningar inte tomts ordentligt.

Hur mycket matavfall uppstar inom er verksamhet i snitt?
Vanligen ange enhet i svaret, t.ex kg/dag eller kg/manad. *

Hur mycket matavfall uppstar inom er verksamhet da det slangs
ovanligt mycket? Vanligen ange i samma enhet som fragan
ovan.

Figure 18: The larger survey. Part 2.
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Hur mycket matavfall uppstar inom er verksamhet da det sldngs
ovanligt lite? Vanligen ange i samma enhet som fragan ovan.

Pa vilka stationer uppstar matavfallet? Kryssa i samtliga
alternativ dar matavfall uppkommer inom er verksamhet. *

O Ute i koket vid preparation och tillagning
(O Tallriksavskrap

(O Serveringsrester
O Idisken
O Ovrigt:

Procentuellt, hur mycket av matavfallet uppstar pa de olika
stationerna (Koket/Tallriksavskrap/Serveringsrester/| disken/
Ovrigt)?

Procentuellt, hur mycket av det totala matavfallet uppskattar ni

ar matsvinn, d.v.s onddigt matavfall? *

Figure 19: The larger survey. Continuation part 2.
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Procentuellt, hur mycket av matavfallet fran varje station
uppskattar ni ar matsvinn? Vanligen ange specifikt for varje

station (Koket/Tallriksavskrap/Serveringsrester/I disken/Ovrigt)
*

Vilken typ av livsmedel &r det framst som slangs pa de olika
stationerna (Koket/Tallriksavskrap/Serveringsrester/l disken/
Ovrigt)? *

Ar det framst tillagad mat eller ra livsmedel, t.ex gronsaker,
som slangs?

Vad gors av sddant som inte gatt at under dagen, bade i form av
tillagad mat och otillagade livsmedel? *

Arbetar ni pa nagot satt med att informera de ni serverar om
matsvinn och dess effekter?

BAKAT NASTA L J Sidan 3 av 4

Figure 20: The larger survey. Continuation part 2.
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Enkat géllande kommunens matsvinn

*Qbligatorisk

Fragor gillande redistribution

Redistribution innebér att mat som inte gar at pa ett stalle transporteras dit ett behov finns.
Ofta handlar det om att mat och/eller livsmedel doneras till vélgérenhetsorganisationer vilka
anordnar soppkdk och liknande aktiviteter.

Exempel pa redistribution &ar:

- Direkt redistribution. Den som har ett Gverskott transporterar maten/livsmedlen till den som
har ett underskott, eller att den som har ett underskott hamtar. Det &r upp till den som
transporterar maten att radande livsmedelslagstiftning efterféljs.

- Redistribution via redistributor. En redistributor, ofta ndgon form av foretag, agerar
mellanhand och transporterar maten fran den med 6verskott till den med underskott. | detta
fall ar det redistributéren som ansvarar for att folja gallande lagar.

- Mat som inte géatt at paketeras till matlador och séljs for en billigare peng till privatpersoner.

- Livemedel kan doneras till s.k. sociala affarer dar de saljs billigare till personer i svara
ekonomiska situationer.

Mat och ravaror kan doneras till s.k. sociala kylskap vilka &r placerade pa allménna platser.
Fran dessa kylskap far vem som helst hdmta livsmedel d&ven om framst utsatta &r den avsedda
malgruppen. Det ar upp till donatorn att maten och/eller ravarorna transporteras och sétts in i
kylskapet.

Har ni mojlighet och plats att férvara sddant som inte gatt at
under servering, bade tillagad mat och otillagade ravaror? *

O Nej
(O Ja, kylforvaring
() Ja, varmefdrvaring

O Ja, bade kyl- och varmeférvaring

Tror ni att det skulle ta er langre tid att hantera och forbereda
overproducerad mat/livsmedel, jamfort med hur ni annars hade
hanterat det, t.ex sldngt det eller plastat in det for senare
servering? Om ja, védnligen uppskatta hur mycket extra tid
[minuter]. *

Figure 21: The larger survey. Part 3.
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Vad ser ni for mojligheter kring ndgon form av redistribution av
mat och livsmedel som blir éver fran er verksamhet?

Vad ser ni for svarigheter kring ndgon form av redistribution av
mat och livsmedel som blir 6ver fran er verksamhet?

Om ett samarbete skulle inledas med nagon typ av redistribution
av mat och livsmedel fran er verksamhet, hur skulle ett sddant
samarbete vara utformat for att det skulle fungera sa enkelt och
smidigt som mojligt for er? *

Ovriga kommentarer?

Onskar ni ta del av den fardiga uppsatsen? *
|:| Ja tack

[J Nejtack

Tack fér Er medverkan!

BAKAT m G Sidan 4 av 4

Skicka aldrig Iosenord med Google Formuléar

Figure 22: The larger survey. Continuation part 3.

9.4 Survey answers
9.4.1 Complete survey answers

Answers from attendants answering from a central position
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Tidstampel E-postadress Vilken verksamhet svarar du for? Ex. Vilken typ av kok beskriver er verksamhet? Om du svarar for hela kommunen eller for flera verksamheter, véniigen  Har ni mdjlighet att sortera et~ Om/Nar ni méter méngden matavfallfrén er
Namn pa skola ange hur manga av varie typ av kok ni har ansvar for. matavfal? verksamhet, hur méter ni?
2018-10-29 11.07.07 Samtliga (Svarar for hela kommunen eller flera 5 tilagningskok + 7 mottagningskak Ja Via skolmat Sverige 2 ggr per ar i 2 veckors
verksamheter) perioder.
2018-10-29 11.10.37 Tillagning + servering, Mottagningskdk + servering 5 tillagningskok och 14 mottagningskdk Nej Talrikssvinn och bdijat méta serveringssvinn pé
forskolorna som &r mottagningskok
2018-10-2911.41.39 Tilagning + servering, Samtliga (Svarar for hela 1 tillagningskok 5 mottagningskak Nej Produktionssvinn tallrikssvinn
kommunen eller flera verksamheter)
2018-10-2912.15.29 Samtliga (Svarar for hela kommunen eller flera Lagar mat till forskola tll &ldreomsorg Nej Vihar inte bdrjat méta matsvinn &nnu
verksamheter)
2018-10-29 12.59.46 Samtliga (Svarar for hela kommunen eller flera 19 kék Ja Vi vager med hjélp av digitela vagar
verksamheter)
2018-10-29 13.43.50 Samtiiga (Svarar for hela kommunen eller flera 13 mottagning, 1 servering, 37 tillagningskdk Kg vikt som slangs frén elever och servering,
verksamheter) blott
2018-10-29 16.36.40 Samtiiga (Svarar for hela kommunen eller flera 68 ingskak och 51 varav en del & Vi méter tallrikssvinn och kokssvinn, €] flytande:
verksamheter) livsmedel
2018-10-30 08.10.29 Samtliga (Svarar for hela kommunen eller flera 25 tillagning, 25 mottagning Ja, Nej
verksamheter)
2018-10-30 08.17.33 Samtliga (Svarar for hela kommunen eller flera 6 tillagning 9 servering Ja 2 ganger per &, talliksvinn och
verksamheter) produktionssvinn
2018-10-30 09.16.46 Samtliga (Svarar for hela kommunen eller flera 10 tillagningskak, 14 mottagningskak Nej
verksamheter)
2018-10-30 09.26.42 Samtiiga (Svarar for hela kommunen eller flera 1 centralkdk for skola och &ldreomsorg, intem servering + utskick, 3 Ja Tallrikssvinn och serveringssvinn
verksamheter) mottagningskdk grundskola, 4 tilagningskok for forskola och grundskola,
9 il ok for forskola, 1 ingskok for ld
2018-10-30 14.35.09 Samtliga (Svarar for hela kommunen eller flera 19 tilagningskak och 20 mottagningskdk Ja Méter serveringssvinn och tallrikssvinn under
verksamheter) tva veckor per &r. En vecka per termin
2018-10-30 18.52.33 Samtliga (Svarar for hela kommunen eller flera 6 tilagning och 2 mottagning Ja 2 ggriér i de tva storsta koken, mater koksvinnet
verksamheter) €] debiterad atbar portion
2018-10-3107.33.45 Samtiiga (Svarar for hela kommunen eller flera 4 mottagningskak 1 tilagnng + servering Ja Tallrikssvinn
verksamheter)
2018-10-31 10.12.56 Mottagningskok + servering 7 tilagningskak och 10 mottagnings Ja Vi méter talrikssvinn pé skoloma
Figure 23: Answers from attendants answering from a central position. Survey
questions 1 - 5, part 1.
2018-10-3111.20.02 Samtiiga (Svarar for hela kommunen eler flera Tillagningskok 21 st mottagningskdk 5 Ja Serveringssvinn och talrikssvinn
verksamheter)
2018-11-01 07.42.55 Endast tilagningskok, Tilagning + servering Ja vi véger béde i serveringen och véger
tallriksvinnet seperat
2018-11-05 09.56.46 Samtiga (Svarar for hela kommunen eller flera 1+12 eft produktionskok Nej Kg
verksamheter)
2018-11-0510.13.06 Tillagning + servering, Mottagningskdk + servering Ja Méter lunchsvinnet i alla vra serveringar och
Kbk nagra veckor varje termin
2018-11-0510.13.20 Samtliga (Svarar for hela kommunen eller flera T=53M=258=27 Ja Tallrik, tillverkning och serveringssvinn. Vi mater
verksamheter) ocksé antal tallrikar och darfor redovisar vi
méngd svinn dividerat med antal atande for att
£ ut svinn per atande lunch.
2018-11-0510.14.12 Samtliga (Svarar for hela kommunen eller flera 2% Ja Vi véger matsvinnet under tva perioder & 2
verksamheter) veckor vardera
2018-11-0513.25.28 Samtliga (Svarar for hela kommunen eller flera 9 tillagningskok, 11 mottagningskok Ja Vi mater tallrikssvinnet i skolrestaurangema
verksamheter)
2018-11-05 13.49.57 Samtiiga (Svarar for hela kommunen eller flera 36 tilagning, 24 mottagning Ja vager
verksamheter)
2018-11-0515.00.38 Tilagning + servering, Mottagningskok + servering 6 tmottagnings+servering, 20 tilagningservering Nej Vager
2018-11-05 15.02.28 Samtliga (Svarar for hela kommunen eller flera 18 tilagningskak och 11 mottagningskok Nej Viager sécken varie dag
verksamheter)
2018-11-06 09.27.30 Samtiga (Svarar for hela kommunen eler flera 9 tilagningskk, 6 mottagningskok Ja Komposten frén matsalama
verksamheter)
2018-11-06 10.42.38 Samtliga (Svarar for hela kommunen eller flera 39 tilagning + servering 15 mottagning + servering Ja Vi véger allt matavfalli olika fraktioner. ALLT
verksamheter) matavfal frén en HEL-dags servering (frukost -
lunch - mellis - kvéllsmat)
2018-11-06 11.15.46 Samtliga (Svarar for hela kommunen eller flera 3 tillagningskok, 8 mottagningskok Nej svinn fr matsal och kok
verksamheter)
2018-11-06 12.47.16 Mottagningskok + servering Mottagningskok + servering 21st Nej Vi méter béde Kokssvinn & tallikssvinn, 1
vecka il manaden
2018-11-06 14.02.19 Samtliga (Svarar for hela kommunen eller flera 4 tillagningskak, 2servering Nej vi har hinkar pé ca 7L
verksamheter)
2018-11-06 15.14.03 Samtliga (Svarar for hela kommunen eller flera 1 tillagningskok 22 mottagningskok 3 serveringskk Ja Sysavs matsvinns fil
varkeamhatar!

Figure 24: Answers from attendants answering from a central position. Survey
questions 1 - 5, part 2.
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2018-11-06 15.30.28
2018-11-1210.04.26

2018-111210.10.31

2018-11-1210.1047

2018-11-1210.16.52
2018-11-1212.20.08

2018-11-1213.27.42

2018-11-12 13.56.36

2018-11-12 16.16.00

20181113 14.48.30

2018-11-1317.25.45

2018-11-18 23.28.02

2018-11-19.09.08.54

Figure 25: Answers from attendants answering from a central position. Survey

questions 1 - 5, part 3.

2018-11-19.09.15.45

2018-11-19.09.42.24

2018-11-19 13.43.13
2018-11-2112.12.09

2018-11-2316.10.22
2018-11-05 16.57.31

2018-11-05 10.46.33

Figure 26: Answers from attendants answering from a central position. Survey

questions 1 - 5, part 4.

Tillagning + servering, Mottagningskak + servering

Samtiga (Svarar for hela kommunen eller flera
verksamheter)

Samtliga (Svarar for hela kommunen eler flera
verksamheter)

Samtliga (Svarar for hela kommunen eler flera
verksamheter)

Endast tilagningskak, Mottagningskok + servering

Samtliga (Svarar for hela kommunen eler flera
verksamheter)
Samtliga (Svarar for hela kommunen eller flera
verksamheter)

Samtiga (Svarar for hela kommunen eller flera
verksamheter)
Samtliga (Svarar for hela kommunen eler flera
verksamheter)
Samtliga (Svarar for hela kommunen eler flera
verksamheter)

Samtliga (Svarar for hela kommunen eler flera
verksamheter)
Samtliga (Svarar for hela kommunen eller flera
verksamheter)

Samtliga (Svarar for hela kommunen eler flera
verksamheter)

Endast tillagningskok, Samtiiga (Svarar for hela kommunen

eller flera verksamheter)

Samtliga (Svarar for hela kommunen eller flera
verksamheter)
Mottagningskok + servering

Samtliga (Svarar for hela kommunen eller flera
verksamheter)

Endast tillagningskok, Tillagning + servering,
Mottagningskok + servering

Samtliga (Svarar for hela kommunen eller flera
verksamheter)

Endast tillagningskok
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13

1 tilagning 25 mottagning

10 skolor 2 &ldreomsorg 12 fk

35 tillagning och 31 mottagning

Tre ingskok + servering samt 23

11 tilagning och 5 mottagning
1 centralkok 1litet tilagningskok 15 mottagningskok

9 tillagningskok och 5 mottagningskok

filagningskak 13, mottagningskak 50

Ett centralkok, et tilagnigskaok, 13 mottagningskok

21 skolor

8 tillagningskok, 4 mottagningskak, 2 serveringskok
9 tillagning+ serv, 3 mottagning+serv

7

servering

Nej

Vi véger

Vi méiter 2 ggriér, tallikssvin och
tilagningssvinn
véger kg

Kg

Végning

Vager i forhallande til produktion

Vi méiter tvé génger per &r, fyra veckors period
varje gang. Vager/mater tilagat, matsvinn frén
elever, matsvinn frén servering/kok

Vager serverad mat och produktions- och
tallrikssvinn

Tilverkningssvinn, serveringssvinn och
talrkssvinn

- Viager talrikssvinnet frén hinkar dér géstema
kastar mat de ] atit upp.

- Arbetar recepturen for att sékerstalla att
portionema &r i den storlek som vi behover och
darigenom minimerar overproduktion

- Viager eventuellt serveringssvinn frén
serveringsvagnar.

kg, kdkssvinn, serveringssvinn, talrikssvinn

Méter serveringssvinn och Tallikssvinn tvé
‘ganger per ar under en vecka vid var tilfalle.

Talriksvinn och buffesvinn

Vager tallrkssvin och serveringssvinn
Kokspersonalen vager tallrikssvinn och
serveringskok 1ggriv.

Mats ej regelbundet

Vager tallrikssvinn

Talirik och serveringssvinn



Finns det inom verksamheter nagon policy géllande t.ex. de révaror Hur ménga personer serveras i - Hur mycket matavfall uppstar inom er verksamhet  snitt?
snitt per dag inom er verksamhet Vanligen ange enhet i svaret, t ex kg/dag eler kg/ménad.
B

som kops in? Om ja, vanligen utveckla.
Vi & en hallbar kommun och staller hoga krav i véra upphandiingr.

Ja kostpolicy, 20 % ekologiska livsmedel

Livsmedelsavtal

Sjalvfallet & det s&, upphandingens avdelningen i uppdrag av
politiker fofer policyn.
Atikelstyrming med mal att 6ka ekologiskt och oka andel svenskt

60 % EKO il 2019, idag har vi 59 %. Ingen GMO, endast MSC
mérkt fisk och en del andra krav

Det finns kostpalicy

Det gor det, vi har en matidspolicy samt politiskt beslutat att vi
skalljobba for nummer 1 narodlat

nummer 2 svenska produkter

nummer 3 EKO

Oka andelen ekologiskt och narproducerat

Vi ska arbeta utifran SMART-konceptet.

Ja, vi har eft méltidspolitiskt program

upphandlingspolicy

Nej

Javi har strikta avtal ihop med 7 andra kommuner, tex enbart
svenskt kbtt, ekologiska mejeriprodukter, agg och potatis frén
Oland mm

Nérproducerade och ekologiskalkrav

Ja, det ska vara 41 ekologiskt /krav, nérproducerat, svensk

ca 4500

2000
1600
750

Ca 2400
9300
Vi serverar c:a 23000 pers

7500
¢a2000

4800
¢.a2500

8500
1700

800
ca 2700 totalt pa 17 kk.

3800

ca 1460 kg/vecka

Vet inte totalantal kg. Mater mest tallrkssvinn
1700 kg per ménad

har inte haft ndgon matning

Ca Tkg/dag

20.3 gr tallriksvinniport, 26,10g serveringssvinn/portion
6500 kg/manad vilket motsvarar ungefér 10 % av inkopt

méngd mat
vete]

58 kgldag

Oart
175 kg/dag eller c.a 0,057kg per person

52 g per port (serveringssvinn & talrikssvin)

Viméter inte matavfallet bara matsviinnet vid enstaka filfalen Vi méter inte matavfallet bara matsviinnet vid enstaka tilfallen

varje &r.
serveringen hér ca 8-9 kg/dag

Vet ¢j i dagslaget

Vihar inte métt den totala vikten

10-15kg, men da har vi raknat med matsvinn som har sttt

framme olika specialkoster och sallader som & kvar i

Hur mycket matavfall uppstér inom er verksamhet d& det sléngs ~ Hur mycket matavfall uppstér inom er verksamhet dé det  Pa vika stationer uppstér matavfalet? Kryssa i samtiga
ovanligt mycket? Vanligen ange i samma enhet som fragan ovan. siangs ovaniigt lte? Vanligen ange i samma enhet som

1500 kglvecka

Som ovan
1700

se ovan

Kan inte svar pé i daxléget
Hogsta ménaden var mars med 9900 kg

vete)

ca 70 kg/dag

Okdart
132 kgldag eller 0,06kg per person

150 g per port i mottagningskdk
varje ar
1215 kgldag

Vet gj.

Har inget svar

frégan ovan.

?

se ovan

Kan inte svara pa | daxiaget

7800 kg forutom juni, juii och augusti som ju r lagre pa
grund av sommarlovet.
vetej

45kg/dag

Oklart
93kg/ dag eller 0,05 kg per person

10 g per port i tilagningskok

kan inte svara pa det vi mter vi enstaka tilféllen

34 kg/dag

vetej.

Har inget svar

15kg, vi forsdker ha sa lite mat som mogligt framme | serveringen 5kg,

Just for att minska matsvinnet

Figure 27: Answers from attendants answering from a central position. Survey
questions 6 - 11, part 1.

Ja en kostpolicy och riktiner fran politikema

Vihar ett mal pa 45 % ekologiskt utifran inkdpsvéirde och har som
policy att mejerivaror, dgg, potatis, mordfter altid ska vara
ekologisit. | upphandiingen jobbar vi med att stélla krav pa
leverantorer enligt svensk lagstiftning och ménga produktgrupper r
av svenskt ursprung som tex. farskt kott, mejeri, agg och potatis.
Férska gronsaker och frukt kops in enligt sasong.

Ja. Vi har poltiska mél géllande andelen ekologiskt, nérproducerat.
Sen har vi krav pé djurbehanding.

Vihar poltiskt beslut pé att endast kipa svenskt kot och svenska
Katiravaror samt att 50% av véra inkdp ska vara hélbara
(ekologiskt, KRAV, MSC, rattvisemarkt eller lokalproducerade)

finns en riktinje for Norrkdpings kommuns kostverksamhet

Ja, vissa livsmedel ska var100% eko och vissa eko ochieller
réttvisemérkta
Forstar inte frégan, Enligt avial? Eko?

ingen policy men énskan om namroducerat

‘Svensk kdtiravara, svensk kyckling, MSC mérkt fisk, vit ris far
serveras max 2ggr per termin, frukt och gront efter sasong, fair
trade mérkt kaffef the och eko bananer (mangden bananer &r
begrénsad)

livsmedelspolicy

Nérodlat, narproducerat

1300

6000

10-15kg/dag

260 kgidag

10-15kgldag

370 kgldag

‘Svinnet kan var upp til 30 gram per portion framst skolor dar vi

har hogstadie eller gymnasieelever

har inga aktuella siffror

Nér det serveras barielevers favoritmat

Vetinte

vetej

ca15%
ca 80kg

22300 Totalt svinn: Forskola 70 g per &tande. Grundskola 71 g per
atande. Gymnasiet 85 g per atande. Aldreomsorg 185 g per
dtande

4500 vi har mét tallikssvin och serveringssvinn och det uppgar til Vet ej
ca 84 fport

ca2100 genomsnittet htils i &r &r 12 gram per portion

24000 har inga akiuela siffror

ca4500 35 gldag och portion

ca 2600 pc (¢] personer) Ca 30 €lev och dag. Ca 20 gram

varie dag talrikssvin per elev och dag.

2200 20glelev och dag

¢a 9000 personer drygt 12000kgiman

ca 2500 portioner ca 7% béde kékssvinn och serveringssvinn

2500 ca 50kg

500+190

Skg max 10kg

10k

10-15kgldag

220 kgldag

Viligger mellan 10 - 30% svinn beroende pa vilken
verksamhet kdket representerar
Ca 5 gramiportion skolor med Iag- och

alternativ dar matavfall uppkommer inom er verksamhet.
Serveringsrester

Talriksavskrap
I disken

oftast & det mat som inte gar &t, aft f&r sianga det som
inte gar & vi har ingen avsvalning
| disken

talrikssvinn och servering, det enda som vi méter
Gar inte aft vala flera...

ala

Serveringsrester

alla altemativ, tilits bara valja et

Det gér inte att kryssa i ler alt. + vi har bara véigt taliiks-
0 senv.svinn
Samtliga altemativ (gér ¢ att vala)

X

Talriksavskrap

pa alla stéllen blir det lite avfall

samiga stationer

Det uppstér bade i serveringen, men mest pa
talliksskrapet

Kombination av éverproduktion samt
talliksavskrap/serveringsrester

Det gr inte att kryssa i mer &n ett altemativ & darfor
skriver jag istéllet. Svinn uppstar overalt s& Kart men vi
méter enbart tallrksavskarp och serveringsrester.

Samtiga ovan.

Avfall uppstér pé alla stationer

har inga aktuella siffror

Vetinte

Vetej

cad%
ca 35g

Sk

Figure 28: Answers from attendants answering from a central position. Survey
questions 6 - 11, part 2.

100

talliksavskrap, serveringsrester
Tallrksvinn och kdkssvin

Gérju bara att véja 1 atemativ? Vi méter
Serveringssvinn och tallrikssvinn
Alla, men det gar inte att kryssa i

i alla led men framst servering och tallrikskrap

| disken

Vi har mottagningskak och bestaller maten 3 veckor
innan serveringsdag och det innebar att vi har ett
kbkssvinn som &r stort.

Talrksavskrap



ia
nej

Ja. Minska andelen animaliska. 35 % ekologisk
Efter avial

enligt ramavtal

Maltds- och ivsmedelspolicy
Nej

25 % ekologiskt
30 % ska vara ekolologiska

Policy begreppet far ej anvandas om det nte 4 politiskt antaget s& Négonstans mellan 2400-2700

om det &r det som efterfragas sa nej.

Det som finns &r ett beslt att arbeta med matsvinn och med en
ekologisk procent

Vidare har vi inom kostenheten &ven egna satta mél och dar
arbetar vi med livsmedel bade ur mifd, kimat och
sasongsanpassning.

EKO60%

Ja, matidspolitiskt program med krav pa rattvisemarkta ravaror,
ekologiska ravaror, svenskt kbt & kyckling samt nérproducerade

och lokalproducerade révaror. Aven krav pé sésongsbaserade
qronsaker och minskat koldioxidaviryck.

Fokus pé svenska produkter, exologiskt 20%
Nationella och kommunala krav

\Vi ska kopa Narproducerat och ekologiskt i forsta hand sedan
svenskt

4750

ca 7000 portioner
5500

3000

4000

300

11000

¢a 5000
4400
1500

stycken.

5000

2000

9500
25000
3000

215kg/dag

ca 10 kg per koket enitt

ca15%

2017.20ton

15kg

25kg/ vecka

Har inte uppgifterna i det formatet

2653 kg per ménad
200 kgidag
55 kgldag

Kan tyvr inte svara med aktuella siffror dé arbetet med
detta i dagslaget framst gors pa receptur basis och vi inte:
Vgt pa tver 2 &r.

2017 nér vi matte under tvé veckor: ca 1000 kgiveckan

70 g per dag

Vimater inte alla kok.
Vetej
39 giport och dag

ca 25 kg per dag i snitt ca2kgisnitt
vet vet

Vetej vete)

40 kglvecka 10kg

Se ovan s€ ovan

Kan ¢ svara pé nar det géler en hel ménad Kan ¢ svara pé nar det géller en hel manad
220 kgldag 180 kg/dag
96kg/dag 22 kgldag

Se svar i foregaende fréga. Dock sker det storsta tallikssvinnet i Nér nya ratter introduceras sléngs det minst utifran ett
skoloma framst nr det serveras favortiratter som det slangs  talliksperspektiv eftersom bamen ej tar ika mycket pa
mest. Ogonen vill mer &n magen orkar i ombination md for ite tid taliken vid dessa tilfalln.

att kunna sitta i lugn och ro under mattiden.

inget svar 3,5 g/gést i talliksskvinn pa en skola

110 g per portion (uppskattar) 40 g per dag (uppskattar)

Vetej

Figure 29: Answers from attendants answering from a central position. Survey
questions 6 - 11, part 3.

Serveringssvinn samt tallikssvinn
tallrikavskrap

Serveringsrester

Samtliga alefnativ
Tallrksavskrap

Serveringsrester

Det gér inte att kryssa i mer &n ett alt, avfall uppstar pé
ala stationerna
De fre forsta, gick inte aft bocka i tre altemativ

Serveringsrester
kdket och servering gick inte att kryssa i

Det gér inte att kryssa i mer &n en. For oss géller att de
tre forsta.

koket, servering, tallrk

Serveringsrester

Tallrksavskrap
Serveringsrester

Samtliga din din enkat & véldigt daligt utformad s& det
gér bara att fylla ett atemativ

Vi ska kopa Narproducerat och ekologiskt i forsta hand sedan
svenskt
Nej

Inkdpsansvisning samt en méltidspolicy.
Inkop enl avtal upphandlade varor
En viss mangd ekologiskt, narproducerat, MSC, svenskt kott

Nej, men reglerat  upphandling ex svensk lagsfiftning pa
djurhalining osv.

3000

5500
2100
1900
1500

1500

39 glport och dag

ca 120 kg per dag serveringssvinn
34 kgldag
& matt

‘mellanstadieskolor = 2 kg/dag (ca. 500 elever), forskolor =

150 kg per serveringssvinn 60 kg serveringssvinn
Har ¢j matt pé det viset Har ¢] mat pa det viset
tallrikssvinn over 25g/p 0-5gp

Lég/mellanstadie = 4 kg, Férskolan = 10 kg,

45 kg/dag (ca. 220 bam), =105 =17kg =5kg
kgldag (ca. 400 elever)
SBgram / portion (snitt, d4 alla enheter inte &r med utan detta ? ?

& ensiffra ifrén de enheter som méter)

Figure 30: Answers from attendants answering from a central position. Survey
questions 6 - 11, part 4.

101

Samtiga din din enkét &r valdigt déligt utformad s& det
gér bara att fylla i ett altemativ
Serveringsrester

Samtiiga ovansténde atemativ

Serveringsrester

Lag/mellanstadie = 1 kg, Forskolan = 1 kg, Hogigymnasiet Alla stationer

Matsvinn sker i manga led, det som vi jobbar akfivt och
‘miter &r tallrik samt servering. Men det kan vara
lagerhalining, tilagning, bestélining osv.



Procentuelt, hur mycket av matavallet uppstér pa de olika

Procentueltt, hur mycket av det totala

ma
dikenOvig?

Vit sammaniagda svim justnu ar ca 8.3%

Vetinte

ovigtT-85 %

Koket 2% Tallrikavskrap 90% Servering 7% Disken 1%

44% tallrikssvinn och 56% serveringssvinn

Avde 10 % svinn vi har & &r 7 % taliksavskrap och 3 %
kbkssvinn

koket 10% tallrik 35% servering 50% disken 5%

p stér for ca 1/3 i 213
39%= tallrikssvinn 61%=Serveringssvinn

Kekssyim har i tyva inte mat. | vératlegningskk &r ungefar

h halften tallriksskrap. |
4rungefar 75 % serveringssvinn & 25 % talliksskrap

Vi méter inte matavfallet bara matsvinnet vid enstaka tilfallen varie
i

Figure 31: Answers from attendants

i &rmatsvinn, dv.s
onodligt mataviall?

6%

Vetinte

se ovan

Ca93%

uppstatiingsiis 13%

10%

Vetej
Gissar pa 90 % men har ine gjort ndgon

métning

Viimater inte matavallt bara matsviinnet vid
enstaka tilfalen varje ar

questions 12 - 17, part 1.

7

et

Har inget svar

15

Har ingen uppgift pé det
40 % tallriksavskrap 60 % serveringsrester

Kan ¢ svara

Kan inte svara d alt inte &r métt. Men av serveringssvinn och
tallrikssvinn &r det 50/50 ungefar

har inga aktuela siffror
kokssvinn 3,15%, tallikssvinn 20%
Se tidigare svar

Vetej

10%, 75%, 5%, 10%
Mottagningskok: 60%, Tallrk: 30%, Disk: 10%

10%, 60% , 20% , 10%

60% serveringssvinn 40% tallrikssvinn

?

Vet

Har inget svar

8

50%
100%

Kan ¢ svara

?

5%

kan ¢j svara
15%
Vetinte
Vetej
ca70%

cal%
2%
3kg

5%

Procentuelt, hur mycket av matavfallet frén varje station
uppskattar ni ar matsvinn? Vaniigen ange specifikt for varie
station (KoketTalriksavskrapiServeringsrester
disken/Ovrigt)

Talrik 6,83% Servering 8,08% totalt 7.45%

Vetinte

se fotalt svar

koket 2% talliksavskrap3 servering 5% disk 5%

Koket 1% Tallrikavskrap 89% Servering 3%

5.8% Tallrikssvin och 7.2% servering

Alt & val svinn som vi ser det

40
Koket 5% tallrik 25% servering 40% disken 2%

Beror pa om det ar mottagnings eller tilagningskok
Vetej

Gissar aven b pa 90 %

Vilken typ av livsmedel &r det framst som siéngs pa de olika
stationerna (KoketTalriksavskrap/Serveringsresteri|
disken/Ovigh)?

Kolhycrater | serveringen.

Talrikssvin

Produktionssvinn talrkssvinn

mat som inte gétt &t

Kok: gronsaker och frukt

Talrikavskrap: s, pasta, bulgur, bréd och potatis
Servering: grytor, fis, bulgur, séser och gratanger
Disken: rester frén vasken

Svértatt svara pé

Réittblandat, svart att saga men en del potatis bir det
skal mm

vet e

Blandat

Vetej

Keet:skaloch rens. Talrik & servring: potats/is/pasta

Vi méter inte matavfallet bara matsvinnet vid enstaka tilfallen Vi mater inte matavfallet bara matsvinnet vid enstaka tilfallen varje

varje &r

?

vetej

Har inget svar

Koket 2%, servering 3%, 10% tallriksskrap

Ingen uppgift
Inget svar

Kan ¢ svara

Kok 0%, Tallrik 9%, Serv 99%, disk 100%,
5%

kan ¢j svara
kokssvinn 95%, tallikssvinn 80%

Vetinte

Vetej

Koket 15% talrikskrap 50% servering 25% diskidvrigt 10%

10%, 75%, 5%, 10%
?
0%, 0%, 10%, 10%

60% serveringssvinn 40% tallikssvinn

ar

potats och gronsaker

vetej

Har ingetsvar

det ar inget specifi, forsoker vid planerngen av matsedel ha

Ar det framst tilagad mt eller réa livsmedel,
tex gronsaker, som slangs?

Tilagade

Tillagad

Tilagad

tilagad mat

Tillagad mat

Tilagad mat men &ven fran salladsbuffen som
réknas som serveringssvinn

Tilagad mat

tlaged
5050

Tillagad mat
Vetej

Tilagad mat

Viimater inte matavallt bara matsvinnet vid
enstaka tilfalen varje ar

answering from a central position. Survey

tilagad

vetel

Her ingetsvar

tilagad mat och det ar taliikssvinnet som &r

malrter som elver tycker om tex. stekt is,fskgratang ar ine s& mest, vi hr buffeservering och de plocker

populara det har i inte s4 oftal Soppa har viite heler s& ofta,
elevemna kommer inte il matsalen utan gér och kiper annan mat!
Ingen uppgift

Valdigt lte kiksavskrap, morotsskal och biast frén grénsaker bara.
Taliriksavskarp ar framst kolydratema. Serveringsrester ar
blandat.

Kanej svara

Vetgj
Kan vara olka

senveringsrester
Favoritmat som hamburgare* bréd, ketibular
Mycket potatisskal

Vetej

Kolhydrater, gronsaker

pasta potatis favorit protein

Kan ] séga det.

Kanske mycket pd sig och orkar inte ata upp
sen, matkon | matsalen 4 ofta léng, dé vil
eleverna inte stélla sig i kon 2 ganger man tar
Tillagad

Tillagad mat

Tilagad mat

antingen flagad elle sadant som inte kan
anvéndas. Skal osv.

Olika men det vi ser & att svinnet &r hogre nar
det & populdra matrétter

tilagad mat

tlagad

kompost fran matsalama

négot mer réa livsmedel som grénsaker, frukt
smirgasar
tilagad

Tillagad mat

Tens vi ronsakema, all mt som senveras, servrings fester & mat bade och

som vart framme  severingen,disken séser odyl
Al de Komponenter som serveres sam papper,skal,bestick tex

Tilagad mat

Figure 32: Answers from attendants answering from a central position. Survey
questions 12 - 17, part 2.
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Vad grs av sadant som inte gétt &t under dagen. bade i form av tilagad

‘mat och otillagade livsmedel?

Tilagade varmhalda ivsmedel bir svinn. Det som inte varmhalits
dteranvénds

Beror pa om det varit ute bland tande. Om det inte varit ute s4 kyls det

ner och servras igen
De som gérattilvarataga ateranvands resten kasseras som vart

uppvamt
Jangs d

tilagade hand

Vissatilagade matratter ys ner och srveras dagen darpa
Vissa oilagade livsmedel tas hand om till nésta dag

Tilagad mat som inte varit e servering, kyls ned och s tlvra. Mat som

varit ute i servering slangs enligt mifid och halsa.
Atervinns till biogas

andra réter

O detar nom agen for mio o hsa ks detner ochken anvances

nésta dag. Sallder som ite varit e anvands nésta deg.

Tilagningskok har
Om mdjligt kyls varm mat ned och anvénds vid senare servering.

Anvnds i nya matréter

Kyl alt frysforvarar.

extrarit ndn amen dag

tilagad mat som int vartute pA avdelning el i line tar vi tivara pa och

fryser in eller serverar som rester dagens efter.

Harvi 4 kan man ta tl vara,

igen

tllagad mat bir en extra malrat en annan gang, otlagade usmedel ryser

Vi eler hitr pé en extra matrét

Kasseras

Det som gér attta tilvara gors om till annat. Overbliven sallad anvands i
grytor, saser och brdbak. Overblivna matratter fryses in il en annan dag

el gors om tl en y mett,
Det som kan &feranvéindas sparas. Det andra kastas

Serverar vid annat fillall.

Kyls ner och ematrat, gors

kyls ned och sparas, gor nya ratter
tas flvara och serveras dagen efter eler fryses in
Om maten har behandlats sékert s4 sparas det.
Kyls ner och serveras vid ett annat tilfalle

serveras som exira ratt vid senare tilfalle, byggs om till ny ratt, anvénds i

brodbak
om man kan inom tiden for avsvalning sa serveras det en annan dag

Vi slénger mat eftersom de kommer kyld til oss och vi vt det,

Det som e vt framme i senverngen snabbiyis sparas  servras en

annan ging
Tilged matsom vart i serveringen kasseras



kanske 5 %
totalt 15%
Vetej

Har inte uppgiftema i det formatet

IMater endast totalsvinn
Tallriksavskrap: 42 %, Serveringsrester: 58 %

135% tallrk 46 % koket och 19 % servering ( Koket ar det som
skickas fran centralkoket och serveringssvinn &r det som bereds
forutom huvudkomponenten.

Ungefarligt och e dags aktuella siffror. kok ca. 8%, Tallikssvinn
ca. 72% serveringssvinn ca. 20%

50 % serveringsvinn, 25 % kokssvinn, 25 % tallrkssvinn

75 % serveringssvin 25 % tallrikssvinn (vrigt vet jag inte)

Viméter inte:

Tallrkssvinn 40 % och serveringssvinn 60%
Har inget svar

& métt
Vi har bara jobbat med talrikssvinn

25kg
totalt 15%
5%

vetej
20

Se ovan

caf2%
85%

Snittet totalt for senaste matningen var 13 %

allfrén béde stationer som vi mter &r matsyinn
totalt 15%

Sallad 3,2 ton, huvudkomponent 7,5 ton. kdksavfall 9,2 ton

vetej
10

Se ovan

Kan ¢ svara pa denna
Vetej

Kan inte svara

och vart mal ar att komma under 10 %

Al pé talriken dvs 67 % + 10 totalt fran

servering & kok =~77%
vetej

90 % (gissar)

Vimater inte:
Vetej
80%

50%
Har inget svar

oklart

Avtalrikssvinn skulle jag uppskatta 95 %

Talrikssvinnet 100%, Kok ca. 3 %

det & bade sallad och dagens
vetej

Foréadlad mat

talliksavskrap
potatis, ris

Seovan

Koketiservering
Blandat

‘Ss och potatis frén koket. God mat frén tallikama da tar elevema

mer &n de orkar &ta upp. Gronsaker och potatis

15%  Densista "slatten' pa

K

se fréga ovan

Talriksskrap (95 %) Serveringssvinn (98 %)

Vimater inte:
Vetej
Koket 50% Talrik 50%

Talrikssvinn 40 % och serveringssvinn 60%
Har inget svar

okiart

Kan inte svara pa den fréga

mest salladsbuffe, potatis, ris, pasta

Pasta, potatis, ris

Viméter inte
Vetej
vetej

Tallrkssvinn, potatis ris Servering, potafis, ris rakost
Det beror helt pa viken matrétt som serveras.

favofitratiema

Mest skulle jag nog tycka gronsaker

ca 50/50 talirk / servering

tilagad mat
vetej
Tillagad

tilagad mat
bade och

Se ovan

Tilagad mat
Tilagad mat
Tillagad mat

tilagad

tilagade
Tilagad mat

Bade ock

Framst tilagad mat
Tillagad mat

tilagad

Gronsaker

blandat

om vi kan sparar vi annars ibland méste vi siénga
serveras som altematiy

Sparas

serveras ennan dag ,visst siangs
kyls ner, och sparas

Omarbetas eller serveras vid senare tilfalle om mojlit

Det vi inte kan ta hand om gar till biogas
Det som gér att spara sparas.

Sallader och gratanger t.ex.

Tas illvara pa och lagas till nastommande dagarivams som extra
alternativ om det & tilagad mat.
sparas om det gar

Sangs, Serveras il mellanmél eller en ny rétt dagen efter

Anvands i kommande dags produktion.

Spara och tars tillvara pa

Pé de stallen vi kan kyler vi ner mat annars kastas tilagad mat, otilagade
livsmedel anvénds altid

Det som inte varitute i serveringsinjen kyls ner och teranvands i annat
format.

Det anvands vid ett annat tilfalle om det inte har varit ute i servering. Mat
ute i servering kastas.

nerkylt serveras alt ratt

Det som inte varit ute i servering sparar vi til nésta dag eller fryser in.
Tilagad mat i servering erbjuds fil matiadeforsaning bland pedagoger,

personal for en mindre summa just for att minska méngden matsvinn.
tilagad mat som e lamnat koket kyls ned for att serveras en annan dag.

Figure 33: Answers from attendants answering from a central position. Survey
questions 12 - 17, part 3.

Atbetar ni pa négot sétt med att informera de i serverar om
matsvinn och dess effekter?

Ja, vivisar altid resutatet av senaste svinnmétning via
informatinsplancher i véra matsalar. Aven pé mairéd och fevecrag
med bade pedagoger och ddreomsorgspersonal.

Ja redovisar méningar frén talikssvinn

Pa ganga att informera ut il rekdorer etc

inte just nu men vi &r i uppstart att bija jobba

Altid, bade | forskola och skomatsalar. Effetema bl nar
forskolebamen bir &dre och bijar skolan s kan de hantera
det batre. Det & en process som kraver béde TID och
LARNADE

Har ni mojfighet och plats att forvara
4 att &t under servering,

“Tror ni attdet skule ta er angre tid att hantera och forbereda

jamfort med hur i annars hede

Vad ser ni for mjigheter king négon form av redistibution av mat Vad ser i fér svarigheter king négon form a redistibution

biir over fran er verksamhet?

béde tilagad mat och otifagade révaror? hanterat def, tex siéngt et elle plastat in det for senare.

Ja, kylforvaring

Ja, béde kyk och vamefdrvaring

Nej
Nej

Ja, béde kyk och vamefdrvaring

Vissa enheter informerar om hur mycket som sla
enheter kan fa tilgéng il informationen
Ja, pé ménga ofka satt beroende pa dder.

a, info i matselar mm

informerar genorn maten och I&nkar via WIWF och andra org.

Ja

Har kan vi bi batire. Info tl skolledning for vidare info til lever vid
ndgra falln. Lite info &ven i matsalar. | senaste matningen som
Vi g6 pé liartat st hela tinet och som jag relaterattl hér har i
inte med kdkssvinn och beredningssvinn. | tidigare métningar har vi
settattkokssiinnet vt den storsta boven och dar i arbetat med
den egna personalen.

Ja, béde kyk och
Ja, kylforvaring
Ja, béde kyk och vameférvaring

Ja, kylforvaring

Nej

Ja, kyfforvaring

senvering? Oma, vénigen uppsKatta hur mycket extra
[minuter].
Ja. Gissningsvis 1 dag.

Inte om det bir en rutin

7

troligen inte:

Nej

kaninte svara
Vetej
forstar inte frégan

Ja, 30 min

Nej

Ja, sféividart Kan e uppskeatta. Mojigheten &r ocksd olica for
olika kdk.

i hartelat om detia men har svart med logistiken.

IMéste organiseras p4 ett bra sét

Inte i dagslaget
Nyt tankesat maste il

Kommunen borde ta sitt ansvar och hitta en okare [dsning en
biogas!

Nej

ay mat och ivsmedel som bir over fé er verksamhet?

Aft maten redan varmhélits lange innan.

Evlréngel och konkurens tl befintiga restauranger i byn
omvi boriar séfa biliga matédor

Ett sétt som gor det mojigt

maste investeras i utusting som poliiker anségs vara
Overfodig nar vi byggde kdk
Lagar och regler

Al verksarnhet har behovet av mat samfidigt och vi her
ingen egen ransport

Tueksamt da den mat som siangs | véra verksamheter | pincip nte Se oven

i atbar for mamnsikor.

kan ga men joboar hele for att ha & ite svinn att det ine behavs  att det bir en dverproduktion

Vissa ay véra kok skull kumna ésa det pé sikt

Vititar pa det

Ev matiador som kan salas intemt til personal.

Vi en poltiskt styrd org s det fartas den végen, inga
problem men kan ta tid

Och vem skall man erbjuda maten?

Maten stér pé varmhéling forlénge | mottagningsktken

Tid! Det dr pressat &nda i kiken idag. Utrustning pa vissa
ok for saker hantering, t ex nedkylingsmofighet, forvaring,
organisation for forsaning.

Figure 34: Answers from attendants answering from a central position. Survey
questions 18 - 23, part 1.
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Om ett samarbete skule inledes med négon typ v redistibution ay mat
achlivsmedelfrén e verksarhet, hur skule et sadant samabete vara
utformat for att et skule fungera s enket och smidigt som méjigt fox er?

Kanske matlador il en biligare kostnad

Behover td for att organisera det, vi & i uppbyggnadsfas av en
Kostverksamhet som inte haft négon ledning och struktur s4 jag ar fut
Upptagen med att Klra av vardagen.

?

Vetinte

Det é svért att saga, men det skull kravas mer td for anstalda och
forbereda redistribution

Vetej

Jag torinte pa idén just kopplat tl den typen av verksamhet vi sysslar med.
vetej

At det ar efttydlig kund och val forankat poltskt s& v inte konkurrerar mot
privata verksamheter.

Vi kyler ner, négon kommer och hamtar maten i bleck som de sedan
dteramnar

| forsta hand ska vi forsoka minska overproduktion och ta tilvara inom
egna enheten. ev dverskott skull kunna salas sim matiéda pé vissa
enheter



Ja vi har hat ol Ja, bade kyl- och var
1 Ja Kylftrvaring
nfe &nnu Ja, bade kyl- och vameforvaring

Ja, pé skolorma arbetar i effekfivt med detta, har alica
matperioder och pratar da om def.
Nej Ja, kylforvaring

Ja, kylfervaring

Ja,vi har tagit upp det pa matradet och gjort en beraning och
Jamnort i Pads hur mycker Ipads skolan hade kumnat kopa in for
de pengama

Ja, bade kyl- och vamefarvaring

Ja Ja, kylfervaring

Vibrukar a en vecka per temin med info. Harjobbat med
svinntavingar ocks

Vi samtalar med béde kokspersonal och matgéster och pedagoger Ja, kylforvaring

‘om vikten av att minska matsvinnet

la Ja, bade kyl- och vamefrvaring

Ja, kyfervaring

Vivillfa il eft bra samarbete med rektorer och érare, om vi ska n4 Ja, béde kyl-och vémefrvaring
malet att minska mtsvinnet 2 br nftiativt komma frén rektor

‘och att man arbetar &t samma hél, ett ltemativ kan vara inch pa

schema

pa en del skolor, inget centraltutformat material Ja, kylforvaring

ja Ja, bade kyl- och vameforvaring
Vi har haft sophinksfr vecka, samt nagon svinntaviing Ja, kylfervaring

Nej Ja, kyfervaring

Ja, 30 min

i anterar geno attky och frysforvara det som e s
under dagen
g

vet e, tilagad mat ateranvnder vi.

Nej

Nej, vi ténker allid ett steg langre vad vi kan anvénda det il
under veckan, jg bytter matsedel il kommande vecka for att
anvénda sadant som har biit dver, kottférssas kan bade bii chii
con came, lasagne, kottfarsfrestelse, gulaschsoppall

Ja20min

Jamen jag ken nte uppskatta tiden dé v inte undersokt det én
Kan ] svara

?

Nej

1gj
Ja, 20 min
la
Nej

Vihar idag ett kék som séer matiédor. | Tlagningskdken far vi

Utmaningen bl att behéla kvaitén pa maten som varmhélis At maten hamtas och kyls direkt efter méltiden i véra moftagningskok sé

valdigt lte mat over.
arfims en stoire vinstat aterbruka maten.

sdfa rabaferat ot skinka

Ingen aning

Hade varit bra om mfiget tl det funnits

Ingen mdfighet

Det &r svért, behdvs ju bade transport (mijBjoch garanterat

hygienregler s& aft alk s upp s4 att det &
livsmedlet

Finns mdfighet

Armycket intessant mofhet

Séilamatiador.

Vi skickar avfal tl biogasani&ggning men det finns mer att gora i

‘det mer mat over och e langre td. Vi saknar

behover slangas.

ipivéra
mottagningskak. | tilagningskoken & det valdigt e mat som

alt Vamhalni bl for lang.

logisti, hygien vs ansvarsbiten, orétvsa gentemot de som - ansvarsfihet och smidig avhémtning

Keper il ord i, konkurens gentemot privata atrer

7

‘Skule inte vara problem om nagon hmtade upp maten.

Problemet & att vi har sé ménga stallen i
Hanteringen

hygienkraven vi méste dla hela végen
en saker hantering av

Saler hanteing, maringslagen, distioutionen.

laghrav

Livsmedelslagen

utveckingen inom omrédet ex hporganisaioner

infressant tanke

Vet

hitta réft kenaler

Vet

Figure 35: Answers from attendants answering from a central position. Survey

questions 18 - 23, part 2.

lbla genom att prata med dem, affischer, bordsryttare, Kassbesck, Nej
‘genom hem och konsumentiunskap lektioner

a, viinformerar elever lopande: Ja, béde kyl- och vamnefervaring

Vi ger regelbundet information tl véra matgéster om méngd de  Nej
slanger och hur mycket som minskad svinn mm.

ngj Ja, kylforvaring

(Genom tex matréd Ja, kylforvaring

i} Nej

Ja Ja, kylforvaring

Ja Ja, kylforvaring

Ja Ja, béde kyl- och vamneforvaring
Ja Ja, béde kyl- och vamnefervaring
Ja Ja, kylforvaring

Ja Ja, kylforvaring

Ja Ja, béde kyk- och vameforvaring

Ja genom information til larare och elever Ja, kylforvaring

‘Genom matréd med rektor, pedagog och bam beréttas viom vért Ja, bade ky- och vamefdrvaring
arbete.

Ja, enfim tex Ja, béde kyl- och vamneforvaring

Ja, vi har haft matsvinnstavingar Nej

Ja, béde kyl- och vamneforvaring

JA omiligtatt svara pa idagsléget

Vi an inte servera om alt

Vitilagar inte

gj

Det tar mer fid aft kyla ner oanvand mat fex

vetinte, et beror pa kikets méfigheter
vetej

]

]

]

OKlart

?

Ja. Tidsatgangen beror pé hur mycket, hur det skulle forackas
‘och forvaras och hur ulleveransen skulle sktas.

Nej

(Gérinte att svara pé det beror pa utrymmen som variera mellan
koken och hur val de som arbetar i koket kémner il vad som
kommer att g4 &t ner pé matrattsniva.

iniaf, men infe sen

30 min

Nej

aftvikan bl batre pé att "byta" Gverprodukfion inom och mellan
véra egna verksamheter. Men fokus SKA ligga pa atthitta metoder producera formycket... ngn annan fér det ju éind

och arbetssatt som gor attvi lagar lagom méngd mat til ratt antal
personer vid varje tilfalle. Redistribution & en endast en

NODIsning omiutifaldet bir ndgot over.
anvands inom enheten

Vi behover ine det

Mafigheter finns att sfa sallad och lunch som bl dver, méfigt

projekt framover.
Kan nte inte svara p4 den frégan just nu

vetej
Minska svinnet

ingen

goda
?

Inte négon stor méjighet. Det vi kan ta vara pé gérs redan idag.

Sla efter att

lagen kring nedsvalning

ingen svarighet

betalning
hantering

vetej
Personalkunskap

att forvara

nedkyiingstiden
?

Det skule vara onskvart i storre utstrackning. Vi har eft stoe kok
som redan saler for inkbps och hanteringspris.

kan vara mdfigt

Stora miigheter finns da vi mottagningskbken f ver valdigt

bokforing av det packning osv.).
4 kontnttet

Distibution av maten

mycket mat, | forskoloma varmhlls inte maten s lange sa mycket

skull ga att anvanda.

Vi anvénder vart kokssvinn i kommande produktion.

Figure 36: Answers from attendants answering from a central position. Survey

questions 18 - 23, part 3.
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‘Ser en STOR risk aft det i underforstéttlegitimt att

Livsmedelssakerhet, kvalté, forvaring, tekniska hinder tex

Det stdrsta problemet ar att kiara hygienen da det som bl
kwar har stétt pa varmhalning. Skulle det forpackas i ex
portionsfdrpackningar bl det svart att f4 plats i kbken.

De ofika kokens forutsétiningar for hanteringen som
‘medfofer. (Telefonsamtal om det finns mat kvar, mail,

?

Maten blir hamtad pa plats ca tva ganger per vecka.

Vetej

Det far hémtas i kybilar om et r kelt ler vameskap om et ska skickes
varmt

Hamtas varmt pé plats direkt efterlunch

At négon Kommer och hamtar maten hos 0ss. Vi ser ingen mofighet att
sflva transportera maten nagon annanstans.
Kan ¢ svara

‘Sala matédor tlex arare pa det som inte bivit uppétet. De plockar siiva
frén buffén.
Bra samarbete, enkel kommunikafion, enkla lGsningar med transporter

vete)
Aftnagon kommer och hémtar restema
Vetinte

vetgj

“Tror da forsta hand pa et nternt system mellan kiken och inte ut mot
feraldrar! eler personal baserat pa kommentaren  tiigare stalld fraga

Inte intressant

Det skulle fungera om vi var et tilagningskdk

vetgj

‘Samatbete blrsvart skule driva ndt intemt,

skulle man kunna fitta p& majigheter

vetgj

Vete)

ngj

mailkontakt, och upphamtning

Endast inter redistribution & intressant for oss.

7

Vete).

Vete]
Kan tyvarr inte e svar pé defa i dagsléget,

vetej

Négon kom och hémtade maten degligen.

Viseri dagslaget inget behov.



Ja Ja, béde kyk- och varmefrvaring Bej Visaler deti dah Viskoter det shalva

Matrad Ja, béde kyk- och vamefrvaring ja 20min aft det hamtas.

Matréd pé allaskolor 2 ggritermin. Informationsmaterial le il Ja, kylforvaring Ja, all hantering tar fid. Ca 15-20 minuter fdag ‘Stora méjligheter. Vi tar tllvara det mesta forutom det som varit ute Nedkylningsméfighet Har inget svar pa detta idag

matsalar. i serveringsiinjen.

Ja Ja, kylforvaring J vete) Lagar och regler vete

pac Ja, kylforvaring Jaev visst merarbete

Vi har tryckt upp olika "slogans" som vi satt upp vid disken som vi Ja, kylforvaring Beror juhelt pa hur det skulle "serveras" men ca. 30 min Majighet fins, vet dock nte beovet dé vi ar en ten kommun Vi jobbar ju varie dag med attinfe fé nagot svinn, sa i den Vi & endast eft telefonsamtal bort, P4 min arbetsplats (produktionskak)
byter ut vid jamna mellanrum oésta av véridar finns ju inte mycket att hamtai vértkbk.  finns personal tl ockan 16.00, s ndgon fér komma och hamta

Man far ocksé ténka pé att inte dverproducera sé det SKA
i mat &ver. En annan svérighet kan jag tycka &r hur maten
hanteras efter den lémnat koket, Om den inte hanferas rétt
‘och négon skulle biisiuk, vem bér da skyldighet for det?

Yes, tanken ér att samtiga dalakommuner kommer ha en "portel' ~ Ja, kyiforvaring ? Detta sker idag internt samt mat ver i servering s&is i matiador (i - Inte aktuellt med nagon extem, skul ev vara nagon férening som fisler
dar alménhet kan ta del av mangden matsvinn. Samt material ‘den mén det finns mat over) il pedagoger och personal, de mer behovande | samhallet. Isf skulle vi stélla upp och arbeta fram
matsal. fungerande rufiner.

Figure 37: Answers from attendants answering from a central position. Survey
questions 18 - 23, part 4.

Answers from attendants answering for kitchens both cooking and

serving.
Tidstampel E-postadress. Vilken verksamhet svarar du for? Ex. Vilken typ av kok beskriver er Om du svarar for hela kommunen eller for flera Har ni mojighet att sortera ert matavfall?  Om/Nér ni mater méngden matavfall frén er verksamhet,
Namn pé skola verksamhet? verksamheter, vénligen ange hur manga av. hur méter ni?
varje typ av kok ni har ansvar for.

2018-10-29 11.21.32 Tillagning + servering Ja mter ¢

2018-10-29 12.07.33 Tillagning + servering 1 Nej Avrunnen vikt

2018-10-29 13.49.02 Tillagning + servering Nej vager

2018-10-29 14.09.51 Tillagning + servering Ja 1 vikt dagligen fordelat pa Tallrikssvinn, serveringssvinn och
beredningssvinn

2018-10-29 14.30.46 Tillagning + servering Ja Vi vager svinnet fran vér seniorrestarung

2018-10-29 14.33.56 Tillagning + servering Ja Vivager

2018-10-29 14.48.59 Tillagning + servering Ja, Nej Med vag

2018-10-30 06.56.18 Tillagning + servering Ja Vager

2018-10-30 07.26.19 Tillagning + servering Ja vi mater inte indirekt men ser pa kérlet om det &r mkt el lite

2018-10-30 07.51.18 Tillagning + servering Ja Ar alltid pyttelite i en liten kantin. Knappt nagot att vaga

2018-10-30 08.12.25 Tillagning + servering Ja Vi méter det som &r dver i serveringen och allt som &r éver
ien méangd

2018-10-30 08.16.19 Tillagning + servering Ja En stor vég inne i koket

2018-10-30 10.49.46 Tillagning + servering Ja Tallriksavskrap, karott avskrap

2018-10-30 11.03.02 Tillagning + servering Nej Vi vager

2018-10-30 11.32.53 Tillagning + servering Ja Vi véger och kollar hur manga som &tit och raknar ut i gram
per person

2018-10-30 12.33.16 Tillagning + servering Ja pé vig

2018-10-30 14.30.24 Tillagning + servering Ja Vg

2018-10-30 14.51.52 Tillagning + servering Ja allt frén kantinema som har vart ute pé varmevagnen och
allt som sléngs frén tallikama

2018-10-30 15.25.58 Tillagning + servering Ja vager

2018-10-31 08.15.27 Tillagning + servering Ja Talrikssvinn och karottsvinn i kg

2018-10-31 10.49.10 Tillagning + servering Ja Véger pa vag

2018-10-31 12.11.04 Tillagning + servering Ja Vi méiter 3 ganger i veckan. bamens klassvis och

Figure 38: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 1 - 5, part 1.
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2018-10-31 14.57.29 Tillagning + servering Ja

2018-11-01 09.01.04 Tillagning + servering Nej
2018-11-01 13.00.03 Tillagning + servering Bara mitt kok Ja
2018-11-01 14.31.01 Tillagning + servering ansvarar endast for vart kok pa forskolan Ja
2018-11-05 10.17.42 Tillagning + servering Ja
2018-11-05 11.01.51 Tilagning + servering Ja
2018-11-05 14.08.29 Tillagning + servering Nej
2018-11-06 10.24.47 Tillagning + servering 1 Ja
2018-11-06 10.39.52 Tillagning + servering Ja
2018-11-06 11.27.19 Tillagning + servering Ja
2018-11-06 11.49.43 Tillagning + servering Ja
2018-11-06 14.08.01 Tilagning + servering Nej
2018-11-07 15.18.43 Tilagning + servering Nej
2018-11-09 09.08.02 Tillagning + servering Nej
20181112 13.31.59 Tilagning + servering Ja
2018-11-1214.45.46 Tillagning + servering Ja
2018-11-1215.55.12 Tillagning + servering Ja
2018-11-1222.04.44 Tillagning + servering Ja

Figure 39: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 1 - 5, part 2.

Vi véger matavfallet

Vi méter elevemas avfall och sedan mater vi svinnet frén
matsalen dar varje komponent for sig.
med hjalp av en vag

kilo alt liter dé det ror sig om soppa eller sés

Vi véger under nagra veckor men det dagliga arbetet med
matsvinn gors genom att anvanda datakostprogrammet
som hjalper oss att berakna tillagad mangd mat vi
reflekterar och skriver ner hur mycket gick i dag for att ha
som underlag nasta gang matratten dyker upp.

vi véger avfallet nagra ganger per &r pa en vanlig
hushallsvag
| kilo

Vager

Tallrikssvinn &n sa lange

Tallrikssvinn dagligen, stora matningar(bade serverings-
och tallrikssvinnet) -2 génger per &r i 2 veckors perioder
Vager vikt pa organisk avfall i pése - kg

Véger matsalssvinn och kdkssvinn varje dag.

vager

Vi métertallrikssvinn och kantinsvinn, métning sker pa vég i
KG
Vager

véger

var produkt for sig

2018-11-13 16.27.49 Tillagning + servering Ja
2018-11-1511.44.18 Tillagning + servering Aldreomsorgskok 1 st, skolksk 5 st, Ja
Forskolekok 4 st
2018-11-15 13.52.08 Tillagning + servering Ja
2018-11-16 15.24.59 Tillagning + servering tre skolor, fyra dagis Ja
2018-11-1910.11.05 Tilagning + servering Ett aldrekok Ja
2018-11-19 13.11.49 Tillagning + servering Ja
2018-11-19 14.53.27 Tillagning + servering Ja
2018-11-19 15.35.23 Tillagning + servering 1 Ja
2018-11-20 10.22.26 Tillagning + servering Ja
2018-11-20 14.40.26 Tillagning + servering Nej
2018-11-28 16.03.22 Tillagning + servering Nej
2018-10-30 07.22.39 Endast tillagningskak endast Kevingeskolan Ja
2018-11-28 11.34.18 Endast tillagningskok Ja
2018-11-05 14.10.29 Endast tillagningskak Ja

Figure 40: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 1 - 5, part 3.
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Mater vissa dagar nér det ar sé kallad popular mat. Pratar
exmed elever dessa dagar om att de kan ta pa mat flera
ganger istélet for att lagga pa for mycket och sedan kasta
maten

Tallrikssvinn

matsvinn fran koket o fran bamens mattalrik

vager

Vi har svinnvecka en gang i ménaden. Vi méter d&
serveringssvinnet(=mat som &r kvar i skélar, kantiner) samt,
kokssvinnet (=lagad mat som sparats men sedan sléngs).
Vivéger upp méngden sedan sammanstalls den och vi
raknar ut kostaden for maten vi slangt. Vi anvander siffror
for varje komponent fran vart kostdataprogram for att fa s&
exakt summa som mgjligt.

anvander litermatt

Vi mater tallriks svinn. véger varje dag pé vag.

vikt

Olika métningar Ibland tallikssvinn, produktionssvinn.
I kilo

Vivéger vad bamen slanger varje dag. Matavfalls
hémningen véger alt matavfall som de hémtar.
Det som elevemna slanger fran sin talrik

Tallrikssvinn och matsvinn pa onsdagar



Finns det inom verksamheter nagon policy
géllande t.ex. de ravaror som képs in? Om ja,
vanligen utveckla.

Det ska vara minst 50% krav och ekologiskt.
nu ligger vi pa 79%

Ja, kommunen har mél géllande ekologisk
procent. De i upphandlinggruppen tar in fler
narproducerade livsmedel.

avtal

Vi har en kostpolicy som styr vart inkép,
procent ska vara eko, krav, narproducerat,
fairtrade osv

viss mangd ekologiskt, koper svenskt eller
nérproducerat, handlar efter sasong
Ekologisk eller Kravmarkt

vi har anbud genom kommunen.

Jal Vi har ett anbud att folja

Vi har en livsmedelspolicy dar ravaran (s&
oarbetad som majligt) ska kpas o tilagas pa
effektivaste satt. Stor vikt laggs pa
lokalinérproducerad ravara

ekologiska varor o MSC markta,

ska handlas sé gott det gar
Vi folier upphandling och ska férsoka komma
upp i 43% ekologiska varor

Hur manga personer serveras i snitt per
dag inom er verksamhet ?
ca30

500 (dock sé serverar vi lunch, efterrétt
och middag varje dag éret runt)

500
1000

90

230 elever +85 vuxna
330

550-600
350

100

300

30 frukost 300 lunch 160 mellanmal

Hur mycket matavfall uppstér inom er Hur mycket matavfall uppstér inom er Hur mycket matavfall uppstér inom er
verksamhet i snitt? Vanligen ange enheti verksamhet dé det sléngs ovanligt verksamhet da det sléngs ovanligt lite?
svaret, t.ex kg/dag eller kg/manad. mycket? Vanligen ange i samma enhet Vanligen ange i samma enhet som fragan

som fragan ovan. ovan.
ca 3kg i veckan Ca 3 kg i veckan cao-1kg
ca 15 kg per dag ca 25 kg per dag ca 5 kg per dag
16kg/dag 37.6kg 2.3kg
60 kg/dagen 80 kg/dagen 40 kg/dagen
4 kg/dag 10 kg/dag 1kg /dag
1,8kg/dag 2,8 kg/dag Okg
ca 13 kg/dag ca20kg ca7kg
25-30kg/dag 35-40Kg/dag 5-10kg/dag
valdigt olika beroende pé vilken ravara  ca 10 kg/dag ca 3 kg/dag

som anvénds. men vi &r bra pa att
anvanda s& mkt som majligt pé ravaran.
som tec blad och stock pa rotfrukter. (stor
del av rotfrukter ar dessutom frysta, vilket
inte ger ngt svinn alls) men
uppskattningsvis 5kg/dag

Kanske typ 1kg per vecka Ar de mat som jag &r osaker pa att de
gillar portionerar jag véldigt lite per

Har varit flera luncher da ingenting séngs

bam
1kg/dag 1,5kg/dag 0,5kg/dag
v 40-v43 hade vi sléngt 233.35 kg mat:(  jag tycker att Gver 6 kg &r mycket. 1-2kg

Brukar ligga runt 4 kg

P4 vilka stationer uppstar matavfallet? Kryssa i
samtliga alternativ dar matavfall uppkommer
inom er verksamhet.

Tallriksavskrap

Ute i koket vid preparation och tillagning

Tallriksavskrap

Alla ovan, det gick inte all fylla i alla altemativ

om datum gétt ut och produkten inte gar at
tillaga eller anvanda
Tallriksavskrap

Det gick inte att kryssa i flera men det uppstar
pé béde tallrikssvinn, och rester i matsalen som
slangs.

Tallriksavskrap

eftersom det INTE gér att Klicka i samtiliga
altemativ... sa for varan del alla utom disken

| disken

+ tallriksavskarap,serveringsrester(gick inte
kryssa i)

Kan bara trycka pa en men fran tallrikar och i
serveringen

Figure 41: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 6 - 11, part 1.

Vi folier upphandling och ska forsoka komma
upp i 43% ekologiska varor

Géma ekologiskt, dock beroende pa pris
Vetinte

inte mer en att att man ska forséka kopa
anbudsvaror o eko i vis man
Svenska, narodiade, ekologiska &j socker

nja helt &ggfritt, och svenskt , ekologiskt s&
mycket de gar

ja

Vi handlar de anbudsvaror som erbjuds och
och férssker att handla sa hagt procentantal
ekologiska varor som mdjligt ( 30%)

vi héller oss till anbudsvaror och sésong
Ja, 25% ekologiskt och gronsaker efter
sésong

avtalsvaror

vi portions beraknar utifran hur mycket bam
och personal som ater

ochi

i den man det ar mejligt

Jag far bara handla péa speciella platser som
kommunen har bestamt och bara révaror som
ligger inom avtal

absolut, vi har tydliga riktiinjer med bas i fran
livsmedelsverket samt héller oss till de
upphandlade varor sé gott det gér

30 frukost 300 lunch 160 mellanmal

130
750
380
900

250
50 frukost 450 lunch 170 mellanmal

550
Cirka 200 personer

100
630st

ca750
120 bamn 20 personal

500

ca 185 pers

vi har 206 inskrivna barn pa férskolan
samt ca 42 &tande pedagoger

v 40-v43 hade vi slangt 233.35 kg mat:(  jag tycker att dver 6 kg & mycket 1-2kg
Brukar ligga runt 4 kg

76kg/ménad

10kg/dag 20kg/dag Skgl/dag

CaTkg ca12kg ca 4kg

35kg/dag ungefér beroende pa mat 40 kg /dag 15kg/ dag

Vet ej, har inte vagt Vet g, har inte vagt Vet ej, har inte vagt

ca 320 kg/ ménad ca 15kg/dag /450 =34g 18 - 20 kg / dag 8-10kg /dag
/ tallrik
5 kg/dag 12 kg/dag 4 kgl dag
Tallrikssvinn ca 17 g / dag och barn, 40 g/ barn och dag, 5 kg karottsvinn/  10g / barn och dag, 1kg karottsvinn
karottsvinn ca 3 kg/dag dag
4-6 kgldag 4-6kg 2-3kg
8 kg dag 15 kg dag 6 kg dag
10-14 kg/dag 14kg 8kg
3 kg/dag om det férekommer maginfluensa pa 0 kg
forskolan far det inte komma tilbaka
négot alls
Vart totatala svinn ligger pa i snitt 120kg/  ca 160kg /méan 70-80kg/méan
ménad
ca fyra kg per dag Barn ater inte vilken mat som helst det Favorit mat betyder lite avfall

blir mycket matrest nér de gillar inte

maten
Ca 10-15 kg/dag frukost, lunch, mellanmal, som absolut mest har vilegat pd 23 de lagsta vi haft har legat pa 6,16 kg /dag nu
rester, sallads och matberedningssvinn,  kg/dag da vid enstaka tillféllen, d& de  raknat pa fulttalig férskola ] pé lov eller
samt fruktrester forekommit mycket prepp i koket liknande

Figure 42: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 6 - 11, part 2.
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Kan bara trycka pa en men fran tallrikar och i
serveringen
Tallriksavskrap

| disken
Tallriksavskrap

Serveringsrester
Tallriksavskrap och serveringsrester, matprepp
Serveringsrester

lite av varje

Tallriksavskrap

| disken

Talriksavskrap

Tallriksavskrap

Alla dessa
Tallriksavfall serveringsrester samt ev om
nagot blivit gammalt

Serveringsrester

Vill bocka i alla utom disken, gér inte



absolut, vi har tydliga riktiinjer med bas i fran i har 206 inskrivna bam p forskolan  Ca 10-15 kg/dag frukost, lunch, mellanmal, som absolut mest har vilegat pé 23 de lgsta vi haft har legat pa 6,16 kg /dag nu Vil bocka i alla utom disken, gér inte

livsmedelsverket samt héller oss till de samt ca 42 &tande pedagoger rester, sallads och matberedningssvinn,  kg/dag dé vid enstaka tillféllen, dé de  raknat pa fulltalig férskola €] pa lov eller

upphandiade varor s gott det gar samt fruktrester forekommit mycket prepp i koket liknande

svenskt sé langt det gar men allid inom ca 900 portioner per dag mellan 3-15 kg beroende pa vi kastar en del ris dé vi inte vil spara 3 kg Serveringsrester
upphandiingsavtalet ekologiska produkter vi &r matrétt det och varma upp svart att berakna

nu uppe i ca 30% dé eleverna kommer s olika vi

forsoker att ha varmt vatten pé plattan
for att snabbt kunna géra lite mer ris
vid behov 18 kg &r tre bleck ris

ramavtal 60 ingen aning faktiskt Tallriksavskrap
Anbud 750 20 kg/dag 50 kg/dag 10 kg/dag Serveringsrester
Enl avtal totalt 650 pa stallet 260 5,2 kg/dag 8,5 kg/dag 2 kg/dag Tallriksavskrap
Upphandlat 350 Tallrikssvinn mellan 6-11kg/dag 11kg eller mer, och dé &r det oftast  5kg eller mindre, dagar dé férre elever &ter,  Tallriksavskrap
mat eleverna alskar ex. fiskdagar som inte &r sa uppskattat savida
det inte &r panerad fisk.

Upphandling av livsmedel bygger pa ca 18 000 16% av total mangd tillagad mat. Detta  ca 25%, dvs ca 900kg/dag ca 8%, dvs 300kg/dag Det &r bade serverings och tallrikssvinnet
kommunens kostpolicy och Lunds kommuns motsvarar ca 600kg/dag
program for ekologiskt héllbar utveckling
LundaEKO Il
https://www.lund.se/bygga-bo--miljo/klimat-
miljo-och: i Jundaeko-ii
Enligt kommunens anbud. 150 portioner/ middag, 70 portioner/ 5 kg/dag 7 kg/dag 4 kg/dag Alla ovanstaende stationer

kvallsmat
Svenskt kétt i storsta méjliga méan samt 175p Ca 1,5 kg/dag 35-4kg 0,3kg Tallriksavskrap, serveringsrester( gick bara att
min.20% ekologiskt kryssa for ett atemnativ)
ja 100 % svenskt kstt och kyckling 90 ca3kg per dag 3000gr 500 gr Tallriksavskrap
Nej 600 13,5 kg/dag 20-30 kg/dag 2-3 kg/dag Tallriksavskrap

65 2kg 5kg 1kg Serveringsrester
krav, nérproduserat 750 genomsnitt 8-9kg per dag 13-15kg 3-4kg Serveringsrester
svenskt kott, sa mycket ekologiskt som majligt 24 serveras, 100 tilagas 1-3 kg om dagen X X alla stationer blir det matavfall pa

Figure 43: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 6 - 11, part 3.

250 10kg/dag Det gér bara att kryssa i ett allt, konstigt.
40 % ekologiskt 450 6,5 kg per dag 14 kg 3kg Tallriksavskrap
Maltidspolicy 1500 st vet gj vetgj vetegj Tallriksavskrap
krav o réttvisemarkt bananer o kakao 130 3 kg per dag 5kg 0,5kg Tallriksavskrap
35% krav 850 20kg per vecka | disken
Enligt svenska djurskyddsregler EKO 25% 150 4kg? 8kg? | disken
Ja, kopa anbudsvaror samt ett visst eko% 1250 115 kg/vecka 200 kg/vecka 99 kg/vecka QOverproduktion
mal.
jag koper sa mycket ekologisk och kravmérkt  ca: 70 personer det kan bli 1kg upp il 3 kg beroende pd  Nar det hamtas en omgang till, & det  Det kan bli 3 -5 portioner dver om min Serveringsrester
som budgeten tillater och efter tilgang/sésong skal och blast fran gronsaker till matrester. ganska sa precis den méngd som &ts  planering har fungerat
upp. Blir det dver i koket kyls det ner
och anvénds en annan géng, om det
&r mojligt.
Jal vi har mél om hur mycket ekologisk inkdp 550 st 16 kg/dag tallriks svinn 22 kg/dag tallriks svinn. 8 kg/dag tallriks svinn Tallriksavskrap
vi gor. koper svenskt kott.
krav, eko, bra miljoval mm4 1500 st 20 kg/dag 40 kg/dag 3 kgldag tallriksavskrap, serveringsrester,
ja vi foljer de vi handlar fran de leverantérer vi 650 ca. 20 kg/dag 35 kg/dag ca.10kg/dag Tallriksavskrap
har upphandlat av.
Ja vi har upphandlingen som skéter det. 2000 ca 40gram/portion och dag 90 kg 45 gram/ portion/dag 40kg 20gram/portion/dag Vi méter kkssvinn,talllikssvinn och
serveringsvinn
Vi &r Krav certifierade, sa vi maste handla 450 Barnen slénger ca: 6 -7 kg om Det f bli en gissning ca: 50kg. Vi hade tévling mellan klassema i véras. DA Serveringsrester
ekologist till 25%. Sedan maste man sortera dagen.Under 2017 blev totala méngden var det 4 arskurser som inte slange nagot mat
alt avfall. matafall 30 kg om dagen. als.
Nej 300 20kg/dag dagar dé det &r "god mat" slangs det 10 kg, i och i T
mer mat. Chicken nuggets och
Klyftpotatis tex 24 kg
Ja, sésong 25% ,ekologiskt, upphandlat avtal 300 tallriksvinn och serveringssvinn ca:2-3kg 3,5 kg 1,2kg Serveringsrester
via winst méts pa onsdagar

Figure 44: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 6 - 11, part 4.
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Procentuelt, hur mycket av matavfallet uppstar Procentuellt, hur mycket av det totala
pé de olika stationema matavfallet uppskattar ni & matsvinn,

Procentuellt, hur mycket av matavfallet frén varie Vilken typ av livsmedel ar det framst som sléngs pé Ar det framst tilagad mat eller raa

station uppskattar ni & matsvinn? Vénligen ange - de olika stationema

livsmedel, t.ex gronsaker, som

(KoketrTallriksavskrap/Serveringsrester/| d.v.s onddigt matavfall? specifikt for varie station (Koket/Tallriksavskrap/Serveringsrester/| slangs?
disken/Ovrigt)? (Koket/Tallriksavskrap/Serveringsrester/| disken/Ovrigt)?
disken/Ovrigt)

ca 3 kgiveckan inget ca 3kglvecka Tallrksavskrap
60/0/40/0/0 75% 75%/0/75%/0/0 Matrester Tilagad
17%! pé en vecka 1.5% Kkok0% tallrik5% servering5% disk0% servetter talikskrap, tillagad mat
Koket 15%, Tallrksavskrap 55%, Servering ~ 70% Koket 5%, Talriksavskrap 100%, Koket &r beredning som skal av rotfrukter osv. Tilagad mat till 95%
20%, Disk 10% Serveringsrester 100%, Disk 0%. Tallriksavskrap &r kott, fagel och kolhydrater.

Servering &r blandat och disk &r blandat
Tallrksavskrap ca 250 ge /dag, serveringen 2- 20% 40%,2%,50%,8% Sas Framst tilagad
4 kgldag koket 1kg/dag
Tallriksavskrap 85 % Elever nér de tar for mycket pa sin tallrik  Tallriksavskrap 85 % serveringsrester 15% Potatis Kokt potatis
koket: 15/50/20/15 90 5 kok/75 tallrik/15 matsalrest/5 disk skalrester och gammal mjélk i kok/matrester, tilagad mat

potatis,ris,pasta,gronsaker, talliksvinn/ servering &r

det sallad och specialkost som slangs mest. i disk

rester i kantiner.
Tallriksavskrap 75% Serveringsreste25% 50% Kok 15% Tallri 65% Kok: skal T Tillagad mat
Koket25% Serveringsrester/disk 20% Serveringsrester/disk: mat som inte gér att

dteranvéndas

koket 20, tallrikavskrap 40, serveringsrester 40 50

Ar knappt métbart

koket 75% tallrikavsk.10% servering 15%

hur mkt man &ter, dér av deras svinn. matsvinnet
som blir i serveringen blir ofrankomlig d& man
méste ha mat tills sista gést.

samma 1

70% koket 70%, talrikavsk 1%,serveringsrester 10%

svart att saga. det &r svart att berakna for ett bam det gésten inte orkar &ta upp + skrutt/skal frén frukt tilagad mat

Inget specifikt inget specifikt

Koket; skal frén gronsaker, talrik: matrester som  réa livsmedel
kunden ej &tit, servering: ex tilagad mat som ej
serverats

Figure 45: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 12 - 17, part 1.

40,disken 20
vet e

10%
10%,70%,10%, 10%

diskrest

Vetej
Koket 25% Tallrksavskrap 75%

tallrik 60% servering 20% vrigt 20%

50 til 60% av vart avfall kommer frén
tallriksavskrap
20%

Vi méter inte det som & ifrén koket nér vi
producerar &j heller det som spolas av tallriken  frukt.
i disken. Det andra har du siffra pa ovan,

koket 10,tallriksavskrap30 serveringsrester

koket 10% tallrik 20 % servering 60 % disken

70 % tallriksskrap, 20% serveringsrester, 5 %

1 kg kok av rens vid tillredning av sallader. %
kg tallrisskrap, ¥ serveringsrester1 kg vrigt

Inte mycket. Kan vara négon bit kantststt koket 10% talrik 30% servering 35% i disken

20% dvrigt 5%

100 tallrik 70 serveringsrester 10 disken 20

5 5

vet ej for vi méter bara tallrikssvinn vet e

50% koket 10 tallrik 40 serveringsrester 20 men det
beror pé vad det &r

50% Tallrksavskap 100% Servering 100% matprepp
0%

70% koket 5 % tallrik 20% servering 65% disken 10%

70% 0

Upplever inte att det finns procent som  10% vardera

kan anses som onddigt. D4 elevernas
lunchintag kan ses som ojamt dag fran
dag kan vi €] paverka tilagningsmangden
mer &n vi redan i dag gor.

20% Vetej

50% Koket 15% Tallriksavskrap 50%

60% tallrik 60% servering 40%

45% 45% matsvinn pga for stora portioner.30 % rens

vid tillredning av mat & sallader.25 % vrigt ex
special koster
5% 5% koket/55% tallriksvinn/40% serveringsvinn

kanske fér mycket sallad néngang Koket 5% , tallrik 8% , servering 10% , dvrigt 3%

Kantstott frukt / rester som de inte orkar tyckte om/  tilagad
det som varit ute ska slangas om det inte vill bli
kopt/ det som lamnas kvar pa tallriken/ tappade

rester pé golvet

mat ja
Matrester Lagad
tallrikskrap tilagad
keket det e olika svrt att ségajtallrk ris o potatis tilagad mat

Tallrik mat servering mat matprepp skal, kamor osv. Gronsaker

kokt potatis och alla typ av grytratter och vegetarisk tillagad mat il 90 %
mat

0 0
tallriksskrapet ér till 90% avfall sadant som tillagad mat
servetter, potatisskal eller annat som anses som

odtligt det 10 aterstaende procenten handlar oftast

om potatis eller fér stor portion. Pa fragan

serveringsrester skulle jag séga potatis, ris eller

soppa

olika tillagad mat
Populéra ratter Tillagad mat
dom populéraste matratterna tilagad mat
Grénsaker och mindre populér mat béde och

Svart att av gora det beror pa matrétt. ja framst tilagad

Vegetarisk mat &r inte populdr i skolan Lagad mat slangs mest

Figure 46: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 12 - 17, part 2.
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Vad gérs av sadant som inte gatt at under dagen, bade i form av
tilagad mat och ofillagade livsmedel?

Det som gér tar vi hand om och anvénder till tex pytt ,
makaronipudding och dylikt. resten gér tll biogas

Om det hinns s kyl vi ned det och vérmer upp som extraratt
annars sléngs det.

mat som ej varit ute vid servering ,kyls ned och sparas

| den mén vi kan och far s tar vi hand om det och serverar eller
tilagar den igen.

Anvénds vid senare tillfallen som restmatratt eller om arbetad till
en annan matratt. tex kott som blir dver anvands till tex pyttipanna,
bondomelett mm

Vi tillagar omgangar s& vi kan ta vara pé livsmedel som inte har
varit ute matsal eller servering

Det som inte gétt ut i servering kyls och sparas och serveras en
annan dag

Kyls ner och &teranvands vid senare tillfalle, lggs i frys

tas ratt pa och serveras vid annat tllfalle

Nedkylning pé det som gér att frysa, resten gér til négra lokala

hons

vi tillagar sé nér atgangen som majligt tll serveringen o det som
inte gar &t slangs pga varmhalining. Otillagad slénga i organiskt

Det som inte har varit uti i linjen utan lock kyls ner och fryses in
eller serveras senare i veckan Vill nagon képa med sig sa kan de
gora detta med. Férsoker ta hem kyld mat som kan frysas sé att
man slipper att laga till det och frysa in maten .

kylsner fryses ner varms upp pé lovdagar

Tallagad kyld mat anvénds under veckan

Om det inte bryter mot 2 timmar varmhalining och inte varit ute i
serveringsdisken, sa fryser vi antingen in eller varmer dagen efter.
serveras nast kommande dag eler fryses in

sparas / slangs beror pa vad det &r

den maten som har vart i varmeskép och héller tempratur kyls ner
och kdrs ut dagen efter
0

Mat / gronsaker som e tagits ut i servering kyls ner och
é i'samma eller annat

slangs

Kyler ner sadant som gar och férsoker servera det som extra ratt,
gor soppor pa gronsakema

tilagad kastas Det som inte varit framme kyls och ateranvands

Om det ej har lamnat koket fryses matrester ner och anvandes
négon annan gang

Kan vi kyler vi ner det och serverar det som rest oftast till lagar vi
allt och kyler ner det.
Sparar, fryser, anvander fill sallad buffe



koket 35% tallriksavskrap 60%
serveringsrester 5%

koket 5% tallrik svinn 20% serveringsrester
5%disken 1%

2%, 30%, 60%, 7%, 1%
90% 10%

Tallriksavskrap ca 4kg/dag ex. kycklingwrap,
50kg lagad mat(inget svinn efter servering)

tallrikssvinn 8%, serveringssvinn 9%

Koket 40% , Avskrap 20%, Servering 40%

Tallriksavskrap = 75-80%, serveringrester =
20-25%
10%

Tallrikskrap= 70 % Serveringsrester 30 %

koket 2kg, tallrikavsk, 6kg, serv, 5kg, disk 2kg

Det mesta &r tallriksavskrap. kak och disk

ca 5% eller lagre, da vi alltid kyler ner och %

fyller p& sma mangder

20%

20
60%
95%

koket 5%tallrikssvinn 17% serveringsrester 5%

15
2% 30% 60% 7% 1%
tallrik 85% servering 15%

Har inte kommit s& langt &n, vi &r pa gang Har inget svar i dagslaget

att vaga alt.

ca 20%

40%

90%

5%
80%
20%

all mat som sléngs 100%
X

Omdjligt att svara pa.
50%

Kok 10%/Tallrik 80%/ Servering 50%/

Koket 0 %, Tallrik 10 %, Servering 25%

Tallriksavskrap = 75-80%, serveringrester = 20-
25%
5%

Tallrik 90 %, Koket 80%

Koket 10% Tallriksskrap 10% Serveringsrester
20%
koket 2% Tallriksav 7% servering 3%

X

Kan inte svara pa denna fraga
Mest pé talriks avskrap sedan serveringsrester

koket sallads berednings rester i form av skal frén rotfrukter, frukt mm tallriksskrapet allt fré kyls ner och fryses in alt serveras som extra négon dag senare,

otilredda gronsaker frén tex salladsbordet tilagas i nagon form
typ soppa, bréd eller rostas och serveras igen

keket rester som blivit kvar i grytor, potatisskal frén inga réa rester tilagad mat som varit tilagad mat blir en ny matrétt eller serveras som rest dagen efter.

eleverna och vid god mat sléngs det mer for de tar
At sig sa mycket av radsla for att maten ska ta slut,
disken &r minimerat dé vi skrapar ur kantiner och
bleck

tallriksskrap allt

i serveringen

Ofta potatis och proteinet Tillagat

Overlag vegetariskt och nar det &r popular matda  Tillagad mat

man tar at sig for mycket och inte orkar 4ta upp.

Har ej ett specifikt svar Tallrikssvinn far jag sga da.

| matsalen sléngs mest av kolhydratdelen dvs tilagad mat
potatis, ris, pasta

Koket- Gronsaksrens, Tallrik- Potatis och gronsak,  Tillagad mat
Servering-Den mat som &r kvar nar serveringen

sténgs.

Fisk Tillagad mat
potatis tillagad

ris, potatis, pasta, sallad Tillagad
Gronsaker Potatis tillagad mat

vi fryser in kéttfarssés eller gor en gratang pé den.

ateranvands eller fryses
All varmd mat slangs

Gor om maten till nya rétter

Vi anvénder som tillétet efter konstens alla regler sant som ej gatt
&ttill nésta dags lunch.

Koket tar hand om dverbliven mat som inte var ute i serveringen.
T.ex kyla ner, frysa, &tervinna i en annan matratt en annan dag.

Fryses in om det inte har statt p& varmhalining

Kyls ner, fryses in for att serveras vid senare tillfalle, eller som en
andra ratt nasta dag.
fryses

Det som gér serveras dagen efter.

Slangs/ Kyls ned

koket daliga gronsaker, tallrikav kyckling, fiskgratang och vegetarisk. servering fiskgraténg Kyls ner.

4ggskal, gronsaker=kok, tallriksavskrap=disken, réa livsmedel
tillagad dverbliven mat=serveringsrester

En konstig fraga

Talriksavskrap Béde delama

Tas givetvis hand om, om det ar mojligt.
Serveras som rest nasta dag

Figure 47: Answers from attendants answering for kitchens both cooking

serving. Survey questions 12 - 17, part 3.

vet e

30% koket/35% tallrik/20%serveringen 10%
disken
koket 10% Tallriksavskrap 80% disken 10%

vet ¢
vet ¢ exakt.

méter bara tallrks svinn!

tallriksavskrap 80 %, 20 % serverinsrester
kok 10 Tallrik 70 servering 10 disken 10

Kokssvinn 5% serveringsvinn25% tallriksvinn
70%

Kok 10% , tallriks.. 30%, serv..40%, disken
20%

vetinte den &r svér ihop med den som
kommer en ner

vetej
25%

80%
2
90%

Kan bara bara svara for koket. ca 10 -
20%
80%

5%
90

25%

ca30%

80%

10%

and

vet g vetej tilagad mat
25% koket/30%tallrik/20% ingen/10% utav lunchen/sés gronsaker
disken
kok 0% tallriksavskrap 90% disken 10% potatis ilagad
? ?
vetej Vet Tillagad mat
vet €] exakt kéket avfal frén grént och annat samt det som biir ~ tilagad mat.

over.
Mater bara tallriks svinn. Mycket blandat som skrapas av fran tallrken. Tilagad.
70%, 25% potatis-tallri servering veggrytor filagad
som ovan Panerad fisk filagad
Kassvinn 5% serveringssvinn 25% tallikssvinn  potatis pasta ris och mjukt brod potatis pasta ris

70%

Kok 5%, talrik..30%, serv..70%, disk 15%.
Denna procent &r vad jag upplever som onddigt
slangdmat.

0j, storsta delen &r tallriksskrap 20% ,60%, 20%,
15%, 5%

VETEJ

k= révaror, rens skrap. Tall matrester, serv.. mat Mest tilagad mat.
som inte vart tagen men som varit ute i serveringen,
¢] frésht att servera i gen. disken skrap frén tallikar
= matrester.

Kkt utgéngna produkter Tallrikskrapet dagens
lunch, blandat av allt Serveringsrester det som &r
kvar i bleck och kantiner och inte kan anvandas igen

ilagade

OLIKA TILLLAGAD MAT

Figure 48: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 12 - 17, part 4.
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sparas och anvands inom kort till annat

vi forsoker ta tilvara det som gar och inte légga upp for mycket til
sista omgangen
Kyls ned ock anvands igen

Kyler ner och ateranvénder. Tillagar kyler och &teranvénder
Fryses in eller kastas

tilagad mat kylls ned om det & tilrékerlig méngd. Tar bara fram s&
mycket som jag har planerat.
Ater anvands .

tillagad tars omhand och anvands/ny rétt, otilagad anvands i
andra rétter.

kyls ner och vérms pé for foljande dag/ fryses ner fér en annan
dag.

Vi har stor servering sa vi kokar steker eftersom som tex om vi
har fisk lagger vi alttid 320 portioner frusen fisk i bleck som endast
har salt och peppar.

84 eftersom vi behdver kan vi panera eller sla dagens sés pa och
gradda eftersom.

Det biir til ny mat nésta dag.

tilagade livsmedel forvaras pé rétt sétt igen, oftast tilbaka in i
frysen. tilagd mat kyls och varms oftast dagen efter

KRUTONGER , SOPPA, ROROR, ROSTAR, KOKAR ,
BROD,MM



Arbetar ni pa négot satt med at informera de ni
'sefverar om matsvinn och dess effekter? ‘sédant som inte gatt &t under
servering, bade tilagad mat och

ofilagade ravaror?

Inte direkt da medelaldern &r 92 & Ja, kylfdrvaring

Nej Ja, kytforvaring

JA Ja, béde kyl- och varmeforvaring
Japp, i skrift, video och l Ja, bade kyl- och va

méste genomga.

nej Ja, bade kyl- och varmeférvaring

Ja och érama | de l4gre klassema pratar om det nér  Ja, béde kyl- och varmeforvaring
elevera ater i matsalen

Nej tyvar, onskar dock att méltidsservice tog fram eft Ja, béde kyl- och varmeforvaring
material som vi alla kak kunde anvénda for att upplysa

véra gaster om att minska matsvinnet.

Ja vi jobbar hela tiden med information om hur mycket Ja, béde kyl- och varmefrvaring
'som slangs och vilken paverkan det har pa bl a var

milie

forsaker altid inspirera bamen til att hellre backa &n att Ja, bade kyl- och vérmefrvaring
ta for mit.

Dagligen Ja, kyiforvaring

Nej Ja, kyiforvaring

Vi har en omtagsvagn sa att man kan ta en liten Ja, kyiforvaring
portion férst och tycker man om maten s& gér man till

omtaget och tar mer mat. Man slipper att ta for mycket

'mat som riskerar att slangas pga att man inte orkar sté

ilanga koer.

ja Ja, béde kyl- och varmeforvaring

Har ni mdjlighet och plats att forvara  Tror ni att det skulle ta er l&ngre tid att hantera och

Vad ser i for mojigheter kring négon form av redistribution av mat och

hur ni annars hade hanterat det, t.ex slangt det eller
plastat in det for senare servering? Om ja, vanligen
uppskatta hur mycket extra tid [minuter].

nej

Nej

30min

Ja, entimme kanske

nej den tiden & inréknad i dagens arbets uppgifter
20 minuter

Ja om det ska portioneras. ca 30 min dag
Nejt

omdjlig fraga att svara pa men gissningsvis 15 min

nej
Nej

30min

nej

jamfort med

blir dver frén e verksamhet?

Viserverar tverbliven mat i matsalen.
nej. vi serverar nedkyld mat da det & husets erbjudande

Farinte s& det har inte variten tanke vi tankt.

vi safer ibland portioner av matratter som blivit dver vid serveringen tll
personal efter stangningstid.
vete]

At man kunde tjana lite pengar pa mat som inte &ts upp av eleverma, typ
séja matlédor til feraldraripersonal for bilig peng.

Vi salier dverbliven mat

Asele ar en kommun med under 3000 personer. (4544km til yta) s& det
Vi gor idag &r att ge maten till manniskor som har djur av olika slag. Vidare
&r samarbetet gott mellan kéken och ménga génger kdrs
livsmedelfardiglagad mat i mellan dit det behdvs.

Det gors redan

Skulle kunna funka da vi servar pensionarer.

Virhar redan en kontakt med Nattcafét i Halmstad som hamtar mat framst
soffan pé fredagama.

Vad ser ni for svérigheter kring négon form av redistribution
v mat och livsmedel som biir ver frén er verksamhet?

Inga
inget

Eftersom vi stér som ansvarig for maten fram tills det
konsumerats och inte har kontroll p& om den éts nu eller om
négra dagariveckor sa blir det svrt att klara dagens krav pa
attingen ska bli sjuk av maten..

inga

Tidsaspekt

Ser inte négon svérighet i det.

Ingen stor efterfrégan att kopa mat i vér verksamhet! Ingen
'som kan ta emot mat i var kommun

svar som ovan

inget
Vi fér mindre kunder som ater i vér servering

Finns inga svarigheter

Figure 49: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 18 - 23, part 1.

Ja Ja, bade kyl- och varmefdrvaring

Ja men inte just nu, vi har visualiserat med bollar i en  Ja, kylférvaring
glasburk om de klara mélet pé litet kast. nar burken &r
full blir det beloning.

|ja att ta inte mer &n du ater upp Nej

Nej. dom ar for smé Ja, bade kyl- och varmeforvaring

ja lérama informerar elevema och ldrama ar med Ja, bade kyk och vameforvaring

lbamen nr de tar mat

0 Ja, bade kyl- och varmefdrvaring

JA, genom métningar och Klass information. Forsoker Ja, kylforvaring
&ven att séita oss ner och konversera med de elever

'som terkommande slanger for mycket mat.

Genom at ta 4t oss av itk frén elever och

pedagoger ang maten. genom att sjélva ta reda pa hur

manga elever/ pedagoger som ar narvarande /

frénvarande den dagen.

forsoker paverka att de ter upp den mat de tar il sig Ja, kylforvaring

Vi*overproducerar' inte
Ja, ca 15 minuter
svart att saga beroende pé mat?

nej

nej

0

nej

vetej

Vitar hand om och anvéinder "overbliven” mat., il vara elever

Vi har tidigare salt matiador men det far vi inte gdra langre

som det ser ut nu far vi inte hélla pé med sédant
vi dteranvander

om jag har tolkat frégan ratt s vi har alla ett ansvar att ta hand om ala
mat som blir dver och alla har ansvar att ocksa géra de , och tex ge tll de
som inte har mat pa bordet, eller saja vidare de i portions forpackningar
mm, de slangs sjuka mycket mat i onodan men forst och framst méste vi
lara bam att véga smaka och forsta vikten av att ata frén hela kostcirkeln
for att man ska mé bra och kunna prestera bra i skolan, for de fungerar
inte idag. vi kommer aldrig f& ner svinnet om inte barnens forstaende for
mat och hur alt detta fungerar och vad maten kommer ifrén och vad som
hander om vi fortsétter kasta mat i framtiden

0

At kreativt kunna skapa nya réitter av matsvinnet ar en rolig del av vart
arbete. Att vara matsmart och kunna minimera matavfallet ligger i tiden
‘och kénns som en aktuel fraga bade i kbken och i évriga delar av skolan.

kostnader pé livsmedel och &ven sénka transportutslpp av de bilar som
levererar vara livsmedel.

om det &r godkant att gora det s har vi mdjlighet

Att alla i koket inte tycker lika om det

samma svar som ovan

férvaring och utkéming men alt gér att l6sa

(]

Ett problem i detta &r véra begransade mjligheter att kunna
forvara livsmedien.

Om ett samarbete skule inledas med nagon typ av
redistribution av mat och fivsmedel frén er verksamhet, hur
skl ett sadant samarbete vara utfoat for att det skulle
fungera s enkelt och smidigt som méjigt for er?

behovs inte i nulaget
Vi kyler ned och nagon kommer och hamtar.
hémta nar det ar nedkylt

Nén "képer" maten av oss och tar dérmed dver "agandet”
och ansvaret,

Vetej
vetej

Vet

At vi packar mat och att den biir hamtad

svar som ovan

vetej
Vetej
Har redan kontakt,

nej

Vitar hand om och anvander "dverbliven" mat., fll vra
elever. Séledes finns idag inget sddant behov

‘At ndgon hamtade dverbliven mat dagen efter nér vi kylt
ner det

vetej

vetej

att vi varje dag packiterar om maten varm eller kal eller
kyler ner den och sen att négon kommer och hémtar maten
for att sen safa eller ge till de som behdver

0

Vért matsvinn & inte s& stort men om vi skule tagit alla kok
imaltidsservice skule tanken kunna vaxa.

For lite frys och kyl mojigheter.i den utstréckning vi tar tillvara Altemativ som kommer till mig & foodbanks eller lamna
Genom att ta vara pa s& mycket som méjligt far vi méjighet att sanka véra i dag Klarar vart kék detta , men i storre utstréckning skulle det dver matlédor til nérliggande soppkdk.

inte vara halloart

forvaring och kopare?

Figure 50: Answers from attendants answering for kitchens both cooking and
serving. Survey questions 18 - 23, part 2.
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vetej



Ja, har gétt runti Klassema, taviing med anslag pé hur Ja, kylférvaring
mycket som sléngs

ja Ja, bade kyl- och vameforvaring
ja Ja, kylfervaring

Ja, vi brukar visualisera det eleverna i form av Ja, kylfervaring

vattendunkar

Ja Ja, bade kyl- och vameforvaring

absolut, vi arbetar med svinnmonster dar bamen redan Ja, bade kyl- och varmeforvaring
il mellanmélet kan se om de slangt formycket, detta

gbr vi under perioder under hela are, dock inte alid

‘som vi onskar, dé det tar fte id

ja tidigare s& hade vi gjort en sammanstaling pa
anslagstavian for elevema under svinnméitning pé ett
enkelt sétt genom att satta upp om de slangde 20%
frén tallrken vad motsvara det i hért brod, potatis eller
Kettbular ger en bra bild ver att vra elever inte kastar

Ja, kylfervaring

58 mycket mat.

varie dag men bamen &r valdigt smé sa inte sa latt  Ja, kylférvaring
Ja Nej

2 Ja, ylf6rvaring

Hela tiden, att ej ta for mycket, involverar skolan,
formedlar pa elevradsmaten osv.

Ja, bade kyl- och varmeforvaring

Figure 51: Answers from attendants answering for kitchens
serving. Survey questions 18 - 23, part 3.

30 min

vetej
nej

nej

ca 20 min

nej

jadetkan ta en halviimme il en timme

10min

Jasvartatt uppskatta

nej

Det ar nog olika, har €] svar.

Nej det fér man inte som regelverket ser ut idag

vet g

i sammarbete med forskole personalen skulle matsvinnet bli mindre

Plats och logistik

vetej

tidsbrist att nte kunna vara med nér bamen tar sin mat

Jag skulle g&ma géra matlador att séiia tllrare av den mat vi har vermt  Att bara sélja matilador til personalen ser jag inga stéire

for mycket och sttt framme i serveringen for den andra kan vi kyla ner

och servera som rest.
Har aldrig hant

problem ndgot annat har jag inte funderat dver

Ett samtal efter lunch och att det hamtas dagligen
vetej
ja

Inget vi funderat over

Jag har svart att kéra tver til andre verksamheter plus det hér Bra planering och kontakt med dvriga verksamheter i

kréver extra tid

vi har infe sa mycket over som vi inte tar hand om sjéiva, men skulle viha aft vi inte har mat fill det
det sé tror jag inte det skulle godkannas uppifrén, d alt kréngel med mij

och halsa staller til det. har sjalv tidigare som koksmastare lamnat mycker

dverblivet fran tex buffer tll frélsningaarmen, det va uppskattat

nej inte mojigt vid en kommunal verksamhet

alla mojigheter

Sma

0r det idag

Hade varit jattebra.

samma svar som ovan

inga
Matsakerhet

istort sett inget

Mestadels hur det ska packas och levereras.

both cooking and

kommunen,
att det hamtades upp

matlédor

vetej

‘Samma utformning som vi har kring de kylda matiddorna

her ] funderat pa det

At nagon hamtar

Ja, méter tlikssvimet dagigen och skiver resutat  Ja, bade kyl- och varmeforvaring
pé tavlan. Utmanar elever att uppna bétre restltat och
aven samordhar taviingar, beldrr.

Det bir extra td for hantering, plenering och det kavs.Maten som riskerar s4 lerinte uppfyller

exira utrymme i kylr och fysar.

varmhalining, ska inte &teranvandas av annan akior utan lamnas som

avfalltill biogasproduktion.

pgaléng stllr stora krav pa egen verksamhet. Det

pé den varmhalina maten. Det &r béttre att fokusera pa att
hitta dtgéirder att minska matsvinnet &n att distribuera den
vidare. Det ansvaret vi alla har & att s till att anvanda véra
resurser pa basta satt och motverka éverproduktion dvs
motverka att matsvinnet uppstér. Bista skolmaten &r den
uppatna maten béde ur ett narings-, pedagogiskt-, matgladie-
och ekonomiskt perspektiv. Minimalt skolmatssvinn majfiggér

att kommunens ekonomiska resurser kan anvndas tlt ex fler
lerartimmar, mer undervisningsmaterial el hogre matevaitet.

Den maten som ar over betalas av skola(ektor). Skolan

handlar om matsakerhet, hygien, logistk kvalité, néringsvarde méste vara ivolverat i processen. Ve tar ansvaret och

kostnaden. Ska den safas vidare? Da far man ténka p&
konfikt med konkurrens- och upphandiingsregler.

Logistiken ar viktig! Vem och pé viket sétt skule den maten
transporteras for att sakerstélla kylkedja och bibehalla
matens kvalité och naringsvérde.

Nej. Ja, kylforvaring Nej Vetej
Ar ibland ute och pratar med elever nér de lagger upp Ja, kylforvaring Nej Inget altemativ i vér verksamhet. Fér inte konkurera med de offentiiga akiérema. Upphamtning av portionsférpackad kall mat.
mat sérskilt de yngre.
N Ja, kylforvaring nej Vi slanger valdigt lte ingen vetgj
Ja Ja, béde kyl- och vérmeforvaring  Nej Mjigheten att slia dverbliven mat finns. Konkurresen med privata féretag Fersélning av kalla matiddor av négon annan kommunal
verksamhet som séljer tex cafe eller dylikt. Problemet ar att
offentig verksamhet nte fér begransa konkurrensen
Nej Ja, kylftrvaring Javete) Vetej Vetej Vetej
Ja, kylforvaring nej daligt biir bara mera transporter risken finns att det bir en massa engangs och kantinsvinn  Det far vara en leverans varje dag
nej Ja, bade kyl- och varmeforvaring  nej X X X
Ja, kylforvaring Nej Vetej
Pratar om det i matsalen exira mycket nér det &r Ja, kylforvaring 30 minuter Just nu har vi ingen mjlighet att gora det men det skulle vara intressant att Att transportera det frén koket tl den plats det ska samlas At nagon kommer och hémtar upp det
populr mat och skriver upp pa matsedeln pa fa prova upp pé
trottoarprataren hur mycket som slangs dag for dag
Olika teman iland | matsalarna Ja, kylftrvaring nej vetej vetej vetej
Ja dagligen talar vi med bamen Nej id att potionera biogas | véran kommun forvaring Kommunfraga
i Ja, kylforvaring nej ingen vetej
Nej Ja, bide kyl- och varmeforvaring  Beror Ju pé hur mycket som bivit over ?
nej Ja, kylforvaring vetej Motverkar onadigt svinn “Tid och kunskap for rufiner for att maten ska vara soker Vet g

Figure 52:

serving. Survey questions 18 - 23, part 4.
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Answers from attendants answering for kitchens

both cooking and



Jag portioner ut det som jag anser & en normal
portion, sen fér de komma hamta s& mycket det vil
ha, en andra omgéng

Vi for medlar det pa matréd .

ibland i kampanjer om svinn.

Har forsokt utan respons, behover att de bérjar
anvénda svinnet i randet.
Vihar skylt material  véra matsalar.

Vi pratar med bamen lite. | marsalen har vi en tavia
'som vi skiver upp varie dag s att alla som villkan
kolla hur mycket som har slangs.

mycketlite

JA, DET MATS OCH FOLJS

Figure 53:

Ja, kyfforvaring

Ja, kylforvaring

Ja, kylforvaring

Ja, béde kyl- och vérmeforvaring

Ja, kyfforvaring

Ja, kyfforvaring

Ja, kyfforvaring

Ja, béde kyl- och vamefervaring

vete]

Nejt

ja 15-30 min per dag.

Ett bra férslag! Men kan vara svr att genom fora.

om tid skulle kunna avsétas for det.

Nej

Bra

Vi ska kyla det tar 20-90 minuter beroende pé vad det Goda méjligheter vi jobbar hért pé et hela tiden

&r sedan ska vi véma det kommande dag sé ca 1
timme.

Ska det paketeras i portioner kommer det attta tid ca: Vi har inte mojighet att kéra maten nagon stans( har inte bil). s& d& méste  Tidsatgangen sim bl ndr man méste paketera det.
mottageren komma och héamta hos oss.

30 min-60 min

Nej

sélas som lunchiador

INGEN ANING, VI JOBBAR HELATIDEN MED ATT NEJ EJ AKTUELLT

TATILLVARA PAALLT OVERBLIVET

serving. Survey questions 18 - 23, part 5.

Det finns valdigt harda regler nér det galler mat, mat

ransporter, ansvar.

vi sélier Gverbliven mat, men skule kunna ioland utdka med redistribution  logistiken , kontunitet.

inget

Goda mofigheter aft kunna fordela om,

Mérkningen pa dom matidor som vi skule kunna séa

BLIR INGET OVER PA DET SATTET

Answers from attendants answering for kitchens both cooking and

Answers from attendants answering for kitchens solely serving.

vetej

Méste hamtas varie dag. kommer inte bl négra stora
volymer s& svrt att 4 nagon vinning i det!

1-2 ggriveckan hamtas livsmedel mat pé bestémda fider i
kérl som den som hamta tar hand om diskade mm

Sélja matportioner.

Forstar inte frégan

At vi skulls kunna leverera i kantinerna som maten skulle ha
serverals ur hos 0ss.

vetinte
EJ AKTUELLT

Tidstampel E-postadress

2018-10-29 13.36.18
2018-10-30 07.38.10

2018-10-30 10.47.20
2018-10-31 09.42.14
2018-11-05 13.17.58

2018-11-05 14.25.38

2018-11-06 09.17.29
2018-11-09 14.14.41

2018-11-1211.19.44
2018-11-12 14.45.12
2018-11-15 08.54.53

Figure 54: Answers from attendants answering for kitchens solely

vey questions 1

Viken verksamhet svarar du for? Ex.
Namn pa skola

- 5.

verksamhet?

Vilken typ av kek beskriver er

Om du svarar for hela kommunen eller

for flera verksamheter, vanligen ange
hur manga av varje typ av ko ni har

ansvar for.

Mottagningskok + servering
Mottagningskdk + servering

Mottagningsksk + servering

Mottagningskok + servering

Mottagningsksk + servering

Mottagningskok + servering

Mottagningsksk + servering

Mottagningsksk + servering

Mottagningsksk + servering

Mottagningskok + servering

Mottagningskok + servering

serving. Sur-

Har ni mjlighet att sortera ert matavfall?

‘Om/Nar ni mater mangden matavfall
frén er verksamhet, hur méter ni?

Vager i kg
Vager pé vég

Vi mter ¢ pa forskolan
Tva ggriér, vecka 17 och 43

Vager talirikssvinn och
buffe/karottsvinn
ikg

Vi sorterar och vager matavfall fran
elever

vi viger

Med vag

Vi vager det bamen resp. koket
slanger

Finns det inom verksamheter ndgon Hur méanga personer serveras i

policy gallande t.ex. de ravaror som
kops in? Om ja, vanligen utveckla.

Ja vi ska kopa ekologiskt,
narproducerat och billigt

Ravarorna skall vara sasongs
anpassade, 25% ekologiska

Vi foljer det upphandiade anbudet
Sasongsanpassade gronsaker.
Handlar altt efter avtal

ja vi far inte dverskrida budgeten
sen ar jag noga med att kopa en
liten mangd sa det gar at

Nej
ja 35 procent ekologiskt helst
narodiat

Vi handlar det som ar upphandiat

Kaffe, mjolk och kaffe ska vara
ekologiskt. Kett helst svenskt

snitt per dag inom er
verksamhet ?

350

300
70

175
500

165

38
400
ca 100 st

350-370

200

Hur mycket matavfall uppstar inom er

Hur mycket matavfall uppstar inom er

verksamhet i snitt? Vanligen ange enhet verksamhet da det slangs ovanligt

i svaret, t.ex kg/dag eller kg/méanad.
ca8kg

22kg/dag
ca 3-5kg dag

13 kg/dag

Kommer vaga forsta gangen pa denna
enhet v 47, sa kan inte svara pa denna
fraga annu. Nystartad skola

1kg/dag

Vet gj.
Ca 10-12 kg/dag
cadkg

ca10-13kg/dag

kg

mycket? Vanligen ange i samma enhet
som fragan ovan.

36 kg

35kg/dag

ca 8kg

16 kg/dag

Kommer vaga forsta gangen pa denna
enhet v 47, 54 kan inte svara pa denna
fraga annu. Nystartad skola

1 kg /dag

Vet gj
14-16 kg/dag
ca6kg

ca 10-13kg/dag

4kg

Hur mycket matavfall uppstar inom er
verksamhet da det slangs ovanligt lite?
Vénligen ange i samma enhet som
fragan ovan.

4 kg

9kg/dag

ca 3kg dag

8 kg/dag

Kommer vaga forsta gangen pa denna
enhet v 47, s4 kan inte svara pa denna
fraga annu. Nystartad skola

0

Vetej
ca4-5kg
ca 2kg

ca 5kg

kg

Figure 55: Answers from attendants answering for kitchens solely serving. Sur-

vey questions 6

- 11.
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P4 vilka stationer uppstar matavfallet? Kryssa i
samtliga altemativ dar matavfall uppkommer inom
er verksamhet.

Det gar bara kryssa et alternativ, men Tallriksskrap
och serveringsrester
Tallriksavskrap

alla kategorierna. det gick ej att kryssa i mer &n 1
alternativ
Serveringsrester

Tallriksavskrap

Serveringsrester

Serveringsrester
Tallriksavskrap

Serveringsrester
Tallriksavskrap

Uppstér pa alla enheter med det gick bara att fylla i
ett alt.



Procentuellt, hur mycket av matavfallet 'ProcentueHl, hur mycket av det totala
uppstar pé de olika stationema
(Koket/Tallriksavskrap/Serveringsrester/| onodigt matavfall?
disken/Ovrigt)?
70%
70% tallriksavskrap 30% serveringsrester ~ 80%
15%, 25%, 30% , 15%, 15% 30%
20%
70% tallrik, 25% serveringsrester 5% disken Vet e]
ungefar lika delar ca 1/2 kg var 1/2 kg /dag
Vet e Vetej
Vi méter enbart tallriksavfall 100%
80 procent 40 procent
tallrik 4-10kg/dag///serveringsrester 4- 2-5procent
12kg/dag
Allt ar onodigt matavfall

Procentuellt, hur mycket av matavfallet fran varie

matavfallet uppskattar ni & matsvinn, d.v.s station uppskattar ni &r matsvinn? Vénligen ange

specifikt for varje station
(Koket/Tallriksavskrap/Serveringsrester/|
disken/Ovrigt)

Koket?

Tallriksskrap 50%

Serveringsrester 0%

Disken 0%

70% tallriksavskrap 10% serveringsrester

Koket 15%, tallrik 25%,servering 30%, disk 25%,
ovrigt 5%

2
Vetej

2%

Vetej

tallriksavskrap 100%

koket20 procent serverigsrester50 procent

serveringsrester 30 procent
tallrik 2procent/////servering 2procent

Tallrik 20%, servering 60% ovrigt 10%

Vilken typ av livsmedel &r det framst som slangs
pé de olika stationerna
(Koket/Tallriksavskrap/Serveringsrester/|
disken/Ovrigt)?

Talrriksskrap: Eleverna ser inte att de &ttit utan de
tror de orkar lika mycket andra gangen de hamtar
Serveringsrester: Vi far for mycket eftersom vi
inte vill sta utan eller ringa taxi och vanta 30 min
oom maten tar slut. Och da vi inte kan kyla ner s&
far vi skicka tilloaka och kompostera.

Dagens lunch

skal, mat sallad, sallad dverbliven mat,
kompostpéase med mat, délig frukt grénsaker osv
vet ef

Tilagad mat

all mat
Blandat
Alla

huvudratt och sallad
matrester

Gronsaker, ris, pasta

Ar det framst tilagad mat eller raa
livsmedel, t.ex gronsaker, som slangs?

Tillagad mat

Tillagad

gronsaker

vet ej

tilagad mat

bade och
Tillagad mat

Lagad mat
tillagad mat
blandat

Tillagad

Figure 56: Answers from attendants answering for kitchens solely serving. Sur-
vey questions 12 - 17.

Arbetar ni pa nagot sétt med att informera de ni
serverar om matsvinn och dess effekter?

Har ni mgjlighet och plats att
forvara sadant som inte gatt &t

Tror ni att det skulle ta er langre tid att hantera och
forbereda & jamfort

Vad ser ni fér mdjligheter kring négon form av
i av mat och livsmedel som blir Gver

under servering, bade tilagad mat med hur ni annars hade hanterat det, t.ex sléngt det fran er verksamhet?

och ofillagade révaror?

Vi forssker léra bamen att smaka forsta gangen de tar Nej

(véra skolgjorda ratter smakar inte altid som de
hemgjorda eller de frén max) och sedan hamta mer.
Alt for att de ska va vana att gora det nar vi har eget

kdk om 1-2 manader dé vi kan ta hand om rester som

4r ororda.

Nej, inte annu.

inte fran koket. men pedagogerna pratar med bamen
om sortering, mat osv

affisher
Ja

ljo det har biivit mycket béttre pa 2 &r som jag jobbat
och skrivit upp och pratat med bamen

Nej

vi visar féregaende veckas sammanlagda kg pa en
tavia vid serveringen

ia

pedagogema har troligtvis informerat eleverna

Ja

Nej
Ja, kylforvaring

Nej

Ja, kylforvaring
Ja, bade kyl- och varmefdrvaring

Nej
Nej
Ja, kylforvaring

Nej

Ja, kylférvaring

eller plastat in det for senare servering? Om ja,
vanligen uppskatta hur mycket extra tid [minuter].

Mottagningskak! och tilfalligt. Nér vi fér eget kok
igen sa brukar vi kyla och frysa i bleck s& det ar
bara att tina och sétta in i ugn for att varma nar det
behovs.

30
ca2tim

vetej
30

15min

Nej
nej
nej
nej

40 min

Inte i dagslaget. Och nér vi lagar maten sjalv och
har ett fungerande kok har vi inte haft s& mycket
rester utan vi har &teranvant dem sjélva inom
verksamheten,

d4 vi & ett mottagningskok sa fAr vi kyld mat som
sedan varms.Vi varmer bara mangden som
behdvs och resten av denna maten frys in om det
&r mindre bamantal och anvénds en annan dag
istallet eller serveras som en rest.

Skulle vara positivt
lite olika beror pé vad

Inga
Vi har véckt fragan i kommunen
det skulle g&

nej

Redistribution till social verksamhet

Vad ser ni for svarigheter kring négon
form av redistribution av mat och
livsmedel som blir over fran er
verksamhet?

Vad gérs av sadant som inte gatt at under dagen,
bade i form av tilagad mat och otilagade
livsmedel?

Tillagad mat

Slangs om det statt pa varmhalining

grénsaker serveras dagen efter om de ej sttt
framme pé borden, grot bakas brod pa, resten
slangs
slangs

Sparar och atervinner i tex salladsbuffe. Det som
ar uppvarmt och inte kan aterbrukas slanger vi

anvander pa nagot vis
Kastas

Kyls ner och anvands i andra ratter eller serveras
som exira dagen efter
slangs om de varit i serveringsdisk

tar hand om allt som gar

Endel sparas om det gar att kyla ner och inte varit
uppvarmt innan

Om ett samarbete skulle inledas med nagon typ av
redistribution av mat och livsmedel frén er
verksamhet, hur skulle ett sadant samarbete vara
utformat for att det skulle fungera sa enkelt och
smidigt som méjligt for er?

Svart att fa dem att kéra ut till skolan fér De fa hamta mat hos oss och lémna nya bleck som

aft hamta d hjalpverksamheten finns
ca 2 milbort?

svart att kyla ner uppvarmd mat
tillréckligt snabbt

Att innehallsforteckning finns pa det vi
kan redistriouera
livsmedelverket

Nerkylningen och en saker hantering
fram till kund
inget

Utrymme och transport

Figure 57: Answers from attendants answering for kitchens solely serving. Sur-
vey questions 18 - 23.

Answers from attendants answering for kitchens solely cooking.
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ersattning.

Inte aktuellt, maten har statt framme fér lange

att nagon kom och hamtade maten efter lunch om
det blev nagot ver.

vet ]

Att négon kan komma och hamta varje dag sa vi
inte har mgjlighet att férvara.
komma efter lunch och ta vara pa maten

Vet ej

paketering, forvaring och marknadsfora samt
pengarhantering

det kyls ner och négon hamtar samma dag
vetgj

Baittre varme och/eller kylférvaring och att nagon
hamtar maten



Tidstampel E-postadress

2018-10-29 13.34.10
2018-11-07 08.13.03

2018-11-1210.38.09

2018-11-1215.01.07

Vilken verksamhet svarar du for? Ex. Namn pa
skola

Vilken typ av kok beskriver er
verksamhet?

Om du svarar for hela kommunen eller fr flera Har ni mjlighet att sortera ert matavfall?
verksamheter, vanligen ange hur ménga av

varje typ av kok ni har ansvar for.

Endast fillagningskok
Endast fillagningskok

Endast fillagningskok

Endast fillagningskok 0

Nej

Figure 58: Answers from attendants answering for kitchens solely cooking. Sur-

vey questions 1 - 5.

Om/N&r ni mater mangden matavfall frén er
verksamhet, hur méter ni?

Avfallet vags

Vi véger allt vi har kvar efter servering. Hos
0ss & det inklusive efteratter och kvéllsmat
P& vég

Kg

géllande t.ex. de ravaror som képs in? Om
ja, vanligen utveckla.

Ja Vi folier de anbud kommunen har ochi 190
dom ingar en policy som leverantérema ska
folja.

Ja, vi foljer politikens mal fér ekologiska och 120
livsmedel.

2300

snitt per dag inom er
verksamhet ?

ca 1000 st

kg/ménad.

ca 2 kg/dag
1,5kg / dag
20kg/vecka

ca 5 % per dag

Finns det inom verksamheter négon policy Hur ménga personer serveras i Hur mycket matavfall uppstér inom er verksamhet i Hur mycket matavfall uppstar inom er
snitt? VVénligen ange enhet i svaret, t.ex kg/dag eller verksamhet dé det sléngs ovanligt

mycket? Vanligen ange i samma enhet
som fragan ovan.

4 kg/dag

3 kg/ dag

30kg/ vecka

10 % per dag

Hur mycket matavfall uppstar inom er
verksamhet da det slangs ovanligt lite?
Vanligen ange i samma enhet som fragan
ovan.

0,4kg/dag

0,5 kg / dag

10kg/vecka

2% per dag

Figure 59: Answers from attendants answering for kitchens solely cooking. Sur-

vey questions 6 - 11.

P4 vilka stationer uppstar matavfallet?
Kryssa i samtliga altemativ dar matavfall
uppkommer inom er verksamhet.
Serveringsrester

| disken

Béde fran tallrikssvinn och serveringsrester

Ute i koket vid preparation och tillagning

Procentuellt, hur mycket av matavfallet
uppstar pé de olika stationemna
(Koket/Tallriksavskrap/Serveringsrester/|

disken/Ovrigt)? matavfall?

Koket 20%, Serveringsrester 30%, Disken  30%
30%, Ovrigt 20%
Vet ] vi har aldrig métt matavfall frén disken 1,5 kg / dag

70/30% av ovanstaende 70%

4%

Procentuellt, hur mycket av det Procentuelt, hur mycket av matavfallet fran varje
totala matavfallet uppskattar ni station uppskattar ni &r matsvinn? Vanligen ange
&r matsvinn, d.v.s onodigt

specifikt for varje station
(Koket/Tallriksavskrap/Serveringsrester/|
disken/Ovrigt)

Koket 20%, Serveringsrester 50%, Disken 20%,
Ovrigt 20%

Koket 1,5 kg/ dag

Koket 5% Tallriksavskrap 43% Serveringsrester
27% Disken 12% Ovrigt 13%

4%

Vilken typ av livsmedel r det framst som sléngs pa de
olika stationerna
(Kaket/Talriksavskrap/Serveringsrester/! disken/Ovrigt)?

Koket: skivspill av stekar, Serveringsrester: potatis,
gronsaker, grytor, soppor, Disken: gronsaksrester

Vi slanger bara det som &r dver nar vi packat maten till
vara matdistributioner. Tex. potatis, gronsaker,
varmratten + sés.

Koket: Svinn fran putsning av kétt, slabb (spill pé bankar).

Tallriksavskrap: Framst livsmedel som inte &r populéra,
ex ris, pasta. Aven Odnskade méangder mat.
Serveringsrester: Overproduktion, alltsa det som &r dver
i kantinema. Disken: Rester frén redskap som anvanda i
koket och inte skolits av innan. Ovrigt: Rester efter
salladsberedning, svinn av "daliga" livsmedel. Utgdngna
datum/bristande kvalitet.

Rester

Ar det framst tilagad mat eller raa livsmedel,
t.ex gronsaker, som slangs?

Det &r mest tilagad mat + gronsaksrester fran
nar vi gor salladen

Framst lagad mat

tillagad

Figure 60: Answers from attendants answering for kitchens solely cooking. Sur-

vey questions 12 - 17.
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Vad gérs av sadant som inte gatt &t under dagen,
bade i form av tilagad mat och otillagade livsmedel?

inget blir dver da koket enbart jobbar med kyld mat
och vags upp till varje avdelning, den mat som
slutbereds &r raknad och vagd.

Fér vi tilagad mat dver som inte varit pa varmhélining
spar vi den till kvéllsmat for vi har en kvéll i veckan da
vi har Husets Meny.

Det som lamnar kdket maste kasseras dé det ]
langre befinner sig i "skyddad" miljo. Tillagad mat
som aldrig lamnar koket kyls ner/fryses for att kunna
anvandas vid andra tilfallen. Helt beroende pé vad
som kan sparas eller inte. O tillagade livsmedel
sparas och férvaras pa samma sétt och anvénds vi
senare tillfalle.

Slangs



de i serverar om matsvinn och dess forvara sédant som inte gatt &t forbereda i jamfort

Arbetar ni pa nagot satt med att informera  Har ni méjlighet och plats att  Tror ni att det skulle ta er langre tid att hantera och Vad ser ni for méjigheter kring négon form av Vad ser ni fér svérigheter kring nagon form av Om ett samarbete skulle inledas med négon typ av

av mat och livsmedel som blir éver frén er  redistribution av mat och livsmedel som blir  redistribution av mat och livsmedel fran er

mat och ofillagade révaror? eller plastat in det for senare servering? Om ja,
vanligen uppskatta hur mycket extra tid [minuter].

Nej Nej
Ja Jag informerar kontinuerligt il dom Ja, bade kyl- och Nej
kunder vi skickar mat till att dom ska tanka  varmeférvaring
pa mangderna dom bestéller s& det inte ska
behtva bli nagot svinn.

Ja, genom matrad med personaliboende.  Ja, bade kyl- och Nej
varmeforvaring
Vi har matsvinns métningar pé skolor Ja, kylforvaring sparar inget

effekter? under servering, béde tilagad  med hur ni annars hade hanterat det, t.ex slangt det verksamhet? dver frén er verksamhet? verksamhet, hur skulle ett sédant samarbete vara

utformat for att det skulle fungera sa enkelt och
smidigt som mdjligt for er?

Vet faktisk inte da vart kok & ett kylmatskok
Vi har ju inte det problemet pga. att vi sparar det fill Ingen Jag tror inte det & majligt
kvéllsmat

Det finns i viss man. "Resten" kan saljas genom swish till Da vi har ganska fa portioner har vi ganska latt Som det gor nu.
personal. att berékna noga och har oftast ingen mat som
sparas.
Sélja matlédor

Figure 61: Answers from attendants answering for kitchens solely cooking. Sur-

vey questions 18 - 23.
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9.4.2 Food loss per station

G [ g « v . u o B o w s u

Calculation % food Calculations % food

loss per hotspot Kitchen Plate Servering  Dish/Other Waste per station Kitchen Plate Servering Dish/Other
80 6,38 8,08
Alltypes of kitchens 2 90 7 1 All types of kitchens 2 3 5 5
44 56 1 89 3
3 7 5.8 7.2
10 35 50 5 ] 25 40 2
33 33 33 2 1© 3
39 61 o 99 99 100
50 50 95 80
25 75 15 50 25 10
40 60 10 75 5 10
50 50 o 60 10 10
3,15 20 40 60
10 75 5 10 3 100 15
60 30 10 25 25 50
10 60 20 10 95 98
40 60 50 50
42 58 40 60
46 35 19 95
8 72 20 20 50 20
25 75 100
40 60 5 43 27 el
20 30 50 60 40
70 30 15 55 20 10
60 40 25 6 75
15 55 20 10 8s
25 13 75 15 50 20 15
8s 25 6 75
1 <0 70 1< 8<
25 6 75 15 50 20 15
8s 25 75 25
15 50 20 15 20 40 40
25 75 25 75 10 15
20 40 40 10 30 40 20
75 10 15 10 20 60 10
10 30 40 20 10 70 10 10
10 20 60 10 70 20 s
10 70 10 10 25 75
70 20 s 60 20 20
25 7 39 1s 15 30
60 20 20 55
39 15 15 30 35 60 5
55 s 20 5 1
35 60 s 2 30 60 8
5 20 s 1 90 10
2 30 60 8 3 9
90 10 10 20 40
8 ) 70 30
40 20 40 24 71 59 24
70 30 30 3s 20 10
24 71 59 24 80 20
30 35 20 10 10 70 10 10
80 20 s 70 25
10 70 10 10 10 30 40 20
s 70 25 50 90 o
10 30 40 20 70 10
70 30 1s 25 30 30
15 25 30 30 100
70 25 5 20 50 30
10 1 10 10 2 2
52 70 20 60 10
Average: 21,6 46,4 34,6 16,8 Average: 22,5 49,5 3,7 16,0

Figure 62: Share of total food loss per station and the share of food loss consti-
tuting of food waste per station. Survey answers for all attendants.
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9.5 Food loss per category

Total food loss quantities

Numbers served [persons/day]

= Total amount food waste
Numbers served per week
*  Av. served per day:
s Av. food loss per person:
= Av. food waste per person:

1460 4500
425 1600
35 2400
1625 23000
290 2000
875 2500
42,5 800
62,5 1300
1300 6000
11500 22300
162 2700
790 4500
220 2200
3000 9000
1075 4750
130 7000
25 300
663 5000
1000 4400
275 1500
1000 5000
700 2000
585 3000
170 2700
85 1500
Sum: 27495 [kg/week]
1044810 [kg/y]
(ar=38venl.
http://data.riksdagen.se/dokument/
H3021423)
467727 [kg/y] C28 *F32

609750 [persons/week]
4878 [persons/day]
8,6 [kg/y,person]
3,8 [kg/y,person]

Sum column D * 5 days per week

Av. calculated from column D

(C27/B33) * 5 days * 38 weeks

B35 * F32

% food waste of
total quantities

Avergage:

Figure 63: Amounts of food loss, numbers served and the share of food loss
constituting of food waste. Survey answers from attendants answering from a

municipal position.
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6%
80%
3%
13%
10%
60%
50%
80%
90%

8%
50%

100%

5%
15%
70%

7%
25%
40%
75%
19%
15%

5%
20%
12%
85%
13%
77%

90%
80%
50%
45%




Total food loss quantities

= Sum:

= Total food waste quantity
“ Numbers served per week:
Av. served per day:
Av. food loss per person:
= |Av. food waste per person:

Numbers served

[persons/day]

3 30
75 500
8o 500
300 1000
20 90
9 315
65 330
137,5 575
25 350
1 100
5 300
58 300
19 130
50 750
175 900
75 450
25 550
25 100
40 630
60 750
15 140
20 185
50 248
45 900
100 750
26 650
3000 18000
25 1s0
7.5 175
15 90
67,5 600
42,5 750
10 124
50 250
32,5 450
15 130
20 8s0
115 1250
100 1500
100 650
400 2000
100 300
150 450

5754 [kg/week]

218633 [kg/y]
113667 [kg/y]

196210 [persons/‘week]
913 [persons/day]
5,6 [kg/y,person]
2,9 [kg/y,person]

% food waste of total quantities

75%
1,50%)
70%
20%
90%
50%
50%
70%
100%
5%
50%
50%
70%
70%
20%
50%
60%
45%)
5%
5%
20%
20%
60%
95%)
20%
40%
90%
5%
80%
20%
100%)
50%
25%)
80%
90%
80%
75%
90%
25%
80%
30%

Average

B46 * Fa4
Sum column C times 5 days per week
Average calculated from column C
(B45 / B49) * 5 days * 38 weeks

Bs1 *Fq4 |

Figure 64: Amounts of food loss, numbers served and the share of food loss
constituting of food waste. Responds from attendants answering from kitchen

both cooking and serving.
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A B C D E F

Numbers served

Total food loss quantities [persons/day] % food waste of total quantity
2 10 100
3 7,5 190
4 20 120

Y Sum: 37,5 [kg/week] Average:
8 1425 [kgly]

9

10

12 Total amount food loss 727 [kglyl C8*F7

13 Numbers served per week: 2050 [persons/week] Sum column D * 5 days per week

14 Av.served per day: 137 [persons/day] Average calculated from column D
(C7/B13) * 5 days * 38 weeks

15 Av. food loss per person: 3,5 [kgly,person]
1,8 [l B15*F8 |

16 Av. food waste per person: kg/y,person]
Figure 65: Amounts of food loss, numbers served and the share of food loss
constituting of food waste. Responds from attendants answering from kitchen

solely cooking.

Numbers served

Total food loss quantities [persons/day] % food waste of total quantity

3 10 300
4 20 70
5 65 175
6 5 165

55 400
8 575 365
9 Sum: 312,5 [kgfweek]

10 u875 [kgfyl
" Average:

C10* Gt

13 Total food waste quantity 6511 [kgfyl

14 Numbers served per week:
15 Av. served per day:
16 Av. food loss per person:

17 Av.food waste per person:

7375 [persons/week]
246 [persons/day]
8,1 [kg/y,person]
4,4 [kgfy,person]

Figure 66: Amounts of food loss, numbers
constituting of food waste. Responds from attendants answering from kitchen

solely serving.

120

Sum of column D * 5 days per week
Average calculated from column D
(C9/C14) * 5 days * 38 weeks
C16*Gu

served and the share of food loss

100
70

0,51
51%

0,55

55%




9.6 Sensitivity analysis: Estimations from survey atten-

dants

9.6.1 Food loss and food waste per category

1 |Central
2

<o o = |w

Max [kg/w] Min [kg/w]

19 |Sum food loss

20

21| Average food waste

22| Average from column B and C
3

24 |Total numbers served, max

25 | Total numbers served, min

26 | Waste percentage

27

28 | Av. max, food loss per person
29 Av. min, food loss per person
20

31| Av. max, food waste per persol
32 |Av. min, food waste per persor

1500
2475 1950
350 225
650 475
75 15
75 50
1850 1100
125 10
4 10
1100 900
480 110
1100 400
517 17
9882 5257
375505 199755
130 75

284000 [persons/w]
261500 [persons/w]
45%

6,6 [<g/py]
3,8 [ke/pyl

3,0 [kg/py]
1.7 [kg/py]

Numbers served

[personer/day]
4500
23000
2000
2500
800
1300
6000
7000
300
4400
1500
2000
1500
lkg/w]
kg/y]
[t/y]
Sum D6to D18
Sum D7to D18
Previously calculated
(B19/B24) * 5 days *
(€19/B25) * 5 days *
B28 * B26
B29 *B26

E F G

Solely serving

Numbers served

Sum of column H muntiplied by 5 days per week

Max [kg/w] Min [kg/w] [personer/day]
175 45 300
40 15 70
80 40 175
5 0 165
80 20 400
65 25 365
Sum food loss 445 145 [kg/w]
16910 5510 [kg/y]
Total numbers serve 7375 [persons/w]
Waste percentage 55% Previously calculated
Av. max, food loss per person 11,5 [kg/p,y]
Av. min, food loss per person 3,7 [kg/p,y]
Av. max, food waste per person 6,3 [kg/p,y]
Av. min, food waste per person 2,0 [kg/py]

38 weeks
38 weeks

Figure 67: Calculations on minimum and maximum food loss and food waste
amounts for attendants answering from a central position and kitchen solely

Serving.
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(F11/ F15) * 5 days * 38 weeks
(G11/F15) * 5 days * 38 weeks

GI8*F16
G19 *F16



Numbers served
Cooking + Serving Max [kg,/w] Min [kg/w] Tpersoner/davl
3 0 30
125 25 500
188 11.5 500
400 200 1000
50 5 90
14 0 315
100 35 330
200 25 575
a0 15 350
0 100
7.5 25 300
100 25 750
200 75 900
100 40 450
60 20 550
30 10 100
75 30 630
70 40 750
0 140
40 17.5 500
115 308 206
75 15 248
250 50 750
42,5 10 650
55 25 350
4500 1500 18000
35 20 150
20 15 175
15 25 30
150 10 600
75 15 750
70 15 450
25 25 130
200 99 1250
200 15 1500
175 30 650
450 200 2000
250 450
120 50 300
Sum food loss 2635 2688 [kg/w]
Total numbers served 187735 [persons/w] Sum column M
Waste percentage 52% Previously calculated
Av. max, food loss per person 8,7 [ke/pyy] (k44/k46) * 5 days * 38 weeks
Av. min, food loss per person 2,7 [ke/p.yl (L44/k46) * 5 days * 38 weeks
Av. max, food waste per person 4.5 Tka/nvl 143 * K47
Av. min, food waste per person 1.4 Tka/n.vl L50 * kK47

Figure 68: Calculations on minimum and mazimum food loss and food waste
amounts for kitchens both cooking and serving.
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] P Q R S
1 |Solely cooking

z
Numbers served
3 Max [kg/w] Min [kg/w] [personer/day]
4
5 20 2 1000
6 15 2,5 190
7 30 10 120
8 |Average 21,7 4,8
9
10 |Sum food loss 65 14,5 [kg/w] Sum column P and Q respectively
11 2,5 0,6 [tonnes/y]
12
13 |Total numbers served 6550 [persons/w]  Sum column S multiplied by 5 days per week
14 | Waste percentage 51% Previously calculated
15
16'
17 | Av. max, food loss per person 1,9 [ke/p,v] (P10/P13) * 5 days * 38 weeks
18 | Av. min, food loss per person 0,4 [kg/p,y] (Q10/P13) * 5 days * 38 weeks
19
20 |Av. max, food waste per person 1,0 [ke/p,y] Q17 * P14
21 |Av. min, food waste per person 0,2 [kg/p,y] Q18 * P14

Figure 69: Calculations on minimum and mazimum food loss and food waste
amounts for kitchens solely cooking.

9.7 Calculations from sensitivity analysis: Values estimated

by survey attendants

9.7.1 Interval: Food waste quantities

A B c D E F G
Central position Cooking + Serving Serving Cooking
Numbers served [persons/week] 609750 196210 7375 2050 From previous calculations
Numbers served [persons/year] 23170500 7455980 280250 77900
Min av. food waste [kg/p;y] 1,7 1,4 2,0 0,2 From previous calculations
Max av. food waste [kg/p,yl 3,8 4,5 6,3 1,8 From previous calculations
(Value row 6 * values from row
Min food waste quantity [t/y] 209,6 55,5 3,0 0,09 5) /(5 days * 38 weeks * 1000)
(value row 7 * values from row
Max food waste quantity [t/y] 463,4 178,2 9,3 0,7 5) /(5 days * 38 weeks * 1000)
Social effects
Min. food waste 268 [tly] Sumrow 8 838088 [nr. portions]
Max. food waste 652 [tfy] Sumrow 9 2036434 [nr. portions]
Av. food waste 589 [t/y]

Figure 70: Mazimum and minimum food waste quantities
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(C14 *1000) /0.32
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9.7.2 Interval: Emissions

A

MINIMUM

Figure 71:

An. Digestion (77,4 %)
Incin. (21,4 %)
Composting (1,2 %)

Net saving/emissions
Potatoes/Pasta (=Banana)

Fruit & veg.
Chicken & beef

Env. Effects redi:

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

Sum Redist. - an. digestion
- Composting
Sum Redist. - Incin.

Sum, total:

Food waste quantities

potatoes/pasta (60 %)
268,2 Column C * 0,6

Veg. (20 %)
Column C *0,2

Chicken/Beef (20 %)
Column € * 0,2

207,59 124,55 41,52 41,52 Values estimated by survey attendants
57,39 34,44 11,48 11,48
3,22 1,93 0,64 0,64 [tonnes/year]
Redist. - An. Di; Redist. - Ct Redist. - Incin.
Values after Eriksson, Strid and Hansson (2015)
0,06 0,40 0,40 and Eriksson and Spéngberg (2017)
0,38 0,51 0,53
-0,14 0,37 0,18 [kg CO2/kg] = [tonnes CO2 /ton]
potatoes/pasta Veg. Chicken/Beef
Waste volumes per grocery multiplied with
related emissions from respective treatment
6.85 15.91 5,60 alternative and grocery
13,60 6,10 2,03
0,77 0,33 0,24 [tonnes CO2/year]
Sum of all types of
groceries per
17,2 comparison
21,7

1,3 [tonnes CO2/year]

40,2 [tonnes CO2/year]

food waste amounts from all survey attendants.

K

MAXIMUM

An. Digestion (77,4 %)
Incin. (21,4 %)
Composting (1,2 %)

Net saving/emissions

Potatoes/Pasta (=Banana)
Fruit & veg.
Chicken & beef

Env. Effects redistribution

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

Sum Redist. - an. digestion
Sum Redist. - Incin.
Sum Redist. - Composting

Sum, total:

Food waste quantities
657,1
508,6
140,6
7,9

Redist. - An. Digestion
0,06

0,38
-0,14

potatoes/pasta

16,78
33,33
1,88

42,0
53,2
33

28,5

potatoes/pasta (60 %)
Column M * 0,6
305,2
84,4
4,7

Redist. - Composting
0,40

0,51
0,37

38,98
14,95
0,80

[tonnes CO2/year]

[tonnes CO2/year]

Calculations on resulting greenhouse gas emissions from minimum

Chicken/Beef (20 %)
Column M * 0,2

Veg. (20 %)
Column M * 0,2

101,7 101,7 Values estimated by survey attendants
28,1 28,1
1,6 1,6 [tonnes/year]

Redist. - Incin.
Values after Eriksson, Strid and
Hansson (2015) and Eriksson and

0,40 Spéngberg (2017)
0,53
0,18 [kg CO2/kg] = [tonnes CO2 /ton]

Chicken/Beef
Waste volumes per grocery
multiplied with related emissions

13,73 from respective treatment

4,96
0,59 [tonnes CO2/year]

Sum of all types
of groceries per
comparison

Figure 72: Calculations on resulting greenhouse gas emissions from mazximum
food waste amounts from all survey attendants.
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A B

MINIMUM
Per municipality

An. Digestion (77,4 %)
Incin. (21,4 %)
Composting (1,2 %)

Net saving/emissions

Food waste amounts

Redist. - An. Di

Potatoes/Pasta (=Banana)

Fruit & veg.
Chicken & beef

Env. Effects redistribution

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

potatoes/pasta

Sum Redist. - an. digestion
Sum Redist. - Composting

Sum Redist. - Incin.

Sum, total:

7,5 Column C * 0,6

5,81 3,48
1,61 0,96
0,09 0,05

i Redist. - C i
0,06 0,40
0,38 0,51

-0,14 0,37

Veg.
0,19 0,44
0,38 0,17
0,02 0,01
0,48
0,61

0,04 [tonnes CO2/year]

1,12 [tonnes CO2/year]

potatoes/pasta (60 %) Veg. (20 %)

Chicken/Beef (20 %)

Column C * 0,2 Column C *0,2

1,16
0,32
0,02

Redist. - Incin.

0,40
0,53
0,18

Chicken/Beef

-0,16
0,06

1,16 Values estimated by survey attendants
0,32
0,02 [tonnes/year]

Values after Eriksson, Strid and
Hansson (2015) and Eriksson and
Spangberg (2017)

[kg CO2/kg] = [tonnes CO2 /ton]

Waste volumes per grocery
multiplied with related emissions
from respective treatment
alternative and grocery

0,01 [tonnes CO2/year]

Sweden

326 [tonnes CO2/year]

Figure 73: Calculations on resulting greenhouse gas emissions from minimum

food waste amounts per municipality.

K L

MAXIMUM
Per municipality

An. Digestion (77,4 %)
Incin. (21,4 %)
Composting (1,2 %)

Net saving/emissions

Potatoes/Pasta (=Banana)
Fruit & veg.
Chicken & beef

Env. Effects redistribution

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

Sum Redist. - an. digestion
Sum Redist. - Incin.

Sum Redist. - Composting

Sum, total:

Food waste amounts

Redist. - An. Di

potatoes/pasta

1,95 [tonnes CO2/year]

potatoes/pasta (60 %)
13 Column M * 0,6
10,06 6,04
2,78 1,67
0,16 0,09
i Redist. - Composting
0,06 0,40
0,38 0,51
-0,14 0,37
Veg.
0,33 0,77
0,66 0,30
0,04 0,02
0,83
1,05
0,06 [tonnes CO2/year]

Veg.

Chicken/Beef (20 %)

Column M * 0,2 Column M * 0,2

o
(20 %)
2,01
0,56
0,03

Redist. - Incin.

0,40
0,53

2,01 Values estimated by survey attendants
0,56
0,03 [tonnes/year]

Values after Eriksson, Strid and
Hansson (2015) and Eriksson and
Spangberg (2017)

0,18 [kg CO2/kg] = [tonnes CO2 /ton]

Chicken/Beef

-0,27
0,10

Waste volumes per grocery
multiplied with related emissions
from respective treatment
alternative and grocery

0,01 [tonnes CO2/year]

Sweden

565 [tonnes CO2/year]

Figure 74: Calculations on resulting greenhouse gas emissions from mazimum

food waste amounts per municipality.
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9.7.3 Interval: Waste management costs

G H J K L M N o P Q R S
1 |Minimum Maximum
2 Min. food waste 268 200 [kg/y] Max. food waste 657 100 [kg/y]
3 Costs, food loss management 2,02 [SEK/p,y] Calculated from case study Costs, food loss management 2,02 [SEK/p,y] Calculated from case study
4 Average food waste 2,68 [kg/p,yl Calculated from all categories Average food waste 6,45 [kg/p,y] Calculated from all categories
5 Costs per weight 0,76 [SEK/kg] 13/14 Costs per weight 0,31 [SEK/kg] 03/04
6 Av., annual costs all attendants 202529 [SEK/y] 15 *12 Av., annual costs all attendants 205789 [SEK/y] 05 *02
7
8 Numbers served per year 61881100 [persons/y]  Previously calculated Numbers served per year 61881100 [persons/y]  Previously calculated
9 Annual costs per person 0,0033 [SEK/p] 16/18 Annual costs per person 0,0033 [SEK/p] 06 /08
10 Av. Numbers served in municipalities 4878 [p/day] 926820 [p/y] Av. Numbers served in municipalities 4878 [p/day] 926820 [p/y]
1 Av. Savings in municipalities 3033 [SEK/y] 19 * K10 Av. Savings in municipalities 3082 [SEK/y] 09 *Q10
12 sweden 879674 [SEK/y] 111 * 290 sweden 893837 [SEK/y] 011 * 290
13
14
15 Applied to all municipalities in Sweden
16 Max. 1598838
17 Min. 879674 [SEK/y]
18
19 Sum attendants 18026103 [SEK/y]
20[ Sum per municipality 561605 [SEK/y]
21 Sum Sweden 162865518 [SEK/y]

Figure 75: Calculations on minimum and mazimum waste management costs
as estimated by survey attendants.

9.8 Sensitivity analysis: Normal distribution

9.8.1 Matlab code

x = 0:0.1:20; % Create vector for norm dist

FLC = [12.3289 10.094 0.554 2.685 5.51 13.3 2.019 1.827 8.233 19.596 2.28 6.671 3.8 12.667 8.6 0.706
3.167 5.039 8.636 6.967 7.6 13.3 7.41 2.393 2.153];

FLCS = [3.8 5.7 6.08 11.4 8.44 1.086 7.485 9.087 2.714 0.38 0.633 7.347 5.554 2.533 7.389 6.333
1.727 9.5 2.413 3.04 4.071 4.108 7.661 1.9 5.067 1.52 6.33 6.33 1.629 6.33 4.275 2.153 3.0645 7.6
2.744 4.385 0.894 3.496 2.533 5.846 7.6 12.667 12.667];

FLSS = [13.933 10.857 14.114 1.152 5.225 5.986];

FLSC = [3.8 1.5 6.33];

pd_FLC = fitdist(FLC’,'Normal’);
norm_conf FLC = paramci(pd_FLC,Alpha’,.05); % confidence intervall 95 % gives lower and
upper values

[mu FLC,sigma FLC] = normfit(FLC);

norm_FLC = normpdf(x,mu_FLC,sigma_FLC);

norm_lower FLC = normpdf(x,norm conf FLC(1,1),norm conf FLC(1,2));
norm_upper FLC = normpdf(x,norm conf FLC(2,1),norm conf FLC(2,2));

pd_FLCS = fitdist(FLCS’,’Normal’);
norm_conf FLCS = paramci(pd FLCS,’Alpha’,.05); % confidence intervall 95 % gives lower and
upper values

[mu FLCS,sigma FLCS] = normfit(FLCS);

norm_FLCS = normpdf(x,mu_FLCS,sigma FLCS);

norm_lower FLCS = normpdf(x,norm_conf FLCS(1,1),norm_conf FLCS(1,2));

norm_upper FLCS = normpdf(x,norm conf FLCS(2,1),norm conf FLCS(2,2));

pd_FLSS = fitdist(FLSS’’Normal’);

norm_conf FLSS = paramci(pd FLSS,’Alpha’,.05); % confidence intervall 95 % gives lower and

upper values

[mu_FLSS,sigma_ FLSS] = normfit(FLSS);
norm_FLSS = normpdf(x,mu_FLSS,sigma FLSS);
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norm_lower FLSS = normpdf(x,norm conf FLSS(1,1),norm conf FLSS(1,2));
norm_upper FLSS = normpdf(x,norm conf FLSS(2,1),norm conf FLSS(2,2));

pd_FLSC = fitdist(FLSC’,’Normal’);
norm_conf FLSC = paramci(pd FLSC,’Alpha’,.05); % confidence intervall 95 % gives lower and
upper values

[mu FLSC,sigma FLSC| = normfit(FLSC);

norm_FLSC = normpdf(x,mu_FLSC,sigma FLSC);

norm_lower FLSC = normpdf(x,norm_conf FLSC(1,1),norm_conf FLSC(1,2));
norm_upper FLSC = normpdf(x,norm conf FLSC(2,1),norm conf FLSC(2,2));

figure(1);

hold on

grid on

plot(x,norm_FLC)

legend(’Normal distribution, central’)

figure(2);

hold on

grid on

plot(x,norm_FLCS)

legend(’Normal distribution, cooking and serving’)

figure(3);

hold on

grid on

plot(x,norm_ FLSS)

legend(’Normal distribution, solely serving’)

figure(4);

hold on

grid on

plot(x,norm_FLSC)

legend(’Normal distribution, solely cooking’)

127



9.8.2 Vectors on food loss

H I J K L M
Food loss Numbers served Numbers served
Central [kg/wl [persons/day] [persons/w] Food loss [kg/p,yl

(Value column I / value
1460 4500 22500 12,33 column K) * 5 days * 38

425 1600 8000 10,09

35 2400 12000 0,55

1625 23000 115000 2,68

290 2000 10000 5,51

875 2500 12500 13,30

42,5 800 4000 2,02

62,5 1300 6500 1,83

1300 6000 30000 8,23

11500 22300 111500 19,60

162 2700 13500 2,28

790 4500 22500 6,67

220 2200 11000 3,80

3000 9000 45000 12,67

1075 4750 23750 8,60

130 7000 35000 0,71

25 300 1500 3,17

663 5000 25000 5,04

1000 4400 22000 8,64

275 1500 7500 6,97

1000 5000 25000 7,60

700 2000 10000 13,30

585 3000 15000 7,41

170 2700 13500 2,39

85 1500 7500 2,15

Figure 76: Calculations food loss per person and year based on answers from
attendants answering from a central position.
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D

Q

Numbers served ~ Numbers served
Cooking +Serving Food loss [kg/w] [persons/day] [persons/w] Food loss [kg/pyl
(Value column O/ value column

3 30 150 3,80 Q) * s days * 38 weeks
75 500 2500 5,70
80 500 2500 6,08
300 1000 5000 11,40
20 90 450 8,44
9 315 1575 1,09
65 330 1650 7,48
137,5 575 2875 9,09
25 350 1750 2,71
1 100 500 0,38
5 300 1500 0,63
58 300 1500 7,35
19 130 650 5,55
50 750 3750 2,53
175 900 4500 7,39
75 450 2250 6,33
25 550 2750 1,73
25 100 500 9,50
10 630 3150 2,41
60 750 3750 3,04
15 140 700 4,07
20 185 925 4,11
50 248 1240 7,66
45 900 4500 1,90
100 750 3750 5,07
26 650 3250 1,52
3000 18000 90000 6,33
25 150 750 6,33
7,5 175 875 1,63
15 90 450 6,33
67,5 600 3000 4,28
42,5 750 3750 2,15
10 124 620 3,06
50 250 1250 7,60
32,5 450 2250 2,74
1s 130 650 4,38
20 850 4250 0,89
115 1250 6250 3,50
100 1500 7500 2.53
100 650 3250 5,85
400 2000 10000 7,60
100 300 1500 12,67
150 450 2250 12,67

Figure 77: Calculations food loss per person and year based on answers from
attendants both cooking and serving.
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u v w X Y z

Numbers served Numbers served
Solely serving Food loss [kg/w] [persons/day] [persons/w] Food loss [kg/p,yl
(Value column 'V /
value columnX) *5
110 300 1500 13,93 days * 38 weeks
20 70 350 10,86
65 175 875 14,11
5 165 825 1,15
55 400 2000 5,23
57,5 365 1825 5,99
Numbers served Numbers served
Solely cooking Food loss [kg/w]  [persons/day] [persons/w] Food loss [kg/p,y]
(Value column V /
value columnX) *5
10 100 500 3,80 days * 38 weeks
7,5 190 950 1,50
20 120 600 6,33

Figure 78: Calculations food loss per person and year based on answers from
attendants solely serving and attendants solely cooking.

9.8.3 Returned values on min. and max. food loss

norm_conf FLC =

4.7028 3.7806
8.7000 6.7357

» norm_ conf_FLCS
norm_conf FLCS =

4.4287 2.7947
5.6881 3.7056

» norm_ conf_FLSS
norm_conf FLSS =

5.3835 3.8600
11.7055 9.2445

» norm_ conf_FLSC
norm_conf FLSC =

1.2466 1.5921
6.5068 7.4429
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9.9 Calculations from sensitivity analysis: Normal distri-

9.9.1

ol s lw|n

Figure 79: Own calculations on minimum

bution

Numbers served [persons/week]:

Numbers served [persons/year]:

Min food loss [kg/pyl:
Max food loss [kg/p,yl:
Av. percentage food waste

Min food waste quantities [t/y]:

Max food waste quantities [t/y]:

Min. food waste 352
Max. food waste 605
Av. food waste 589
Food waste, per municipality

Min. 10
Max. 19
Food waste, Sweden

Min. 2992
Max. 5538

Central position Cooking + Serving Serving

[t/y]

s [t/yl

[t/y]

[t/y]
[t/yl

[t/y]
[t/y]

609750
23170500

Sum row 9

Sum row 10

Interval: Food waste quantities

196210

7455980

4,4
5,7
52%

89,8

116,3

D9/25 answers

D10/25 answers

C19 *290
C20 *290

Cooking

7375 2050
280250 77900
5,4 1,2

11,7 6,5
55% 51%
4,4 0,3

9,5 L4

Social effects, all attendants
Min.
Max.

1101018
1889262

Social effects, per municipality
32241 [st]
59679 [st]

Social effects, Sweden
9349754 F19 * 290
17306992 F20 * 290

Sum of answers from survey attendants

Calculated using normal distribution of
the averages previously estimated by
survey attendants

(Values row 5 * values vow 6 * values row
8)/ (5 days * 38 weeks * 1000)

(Values row 5 * values row 7 * values row 8)
/(5 days * 38 wecks * 1000)

[nr. portions]

[nr. portions]

C19 ¥1000/0,32
C20*1000/0,32

and mazimum food loss and food

waste quantities from all survey attendants, and resulting social effects.
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9.9.2 Interval: Emissions

A B

MINIMUM
Normal distribution
All attendants

An. Digestion (77,4%)
Incin. (21,4%)
Composting (1,2%)

Net saving/emissions

Potatoes/Pasta (=Banana)
Fruit & veg.
Chicken & beef

Env. Effects redistribution

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

Sum Redist. - an. digestion

Sum Redist. - Incin.
Sum Redist. - Composting

Sum, total:

Food waste quantities potatoes/pasta (60 %) Veg. (20 %)
352,33 Column C * 0,6 Column C * 0,2

272,7 163,6
75,4 45,2
42 2,5

Redist. - An. Digestion Redist. - Composting Redist. - Incin.

Chicken/Beef (20 %)
Column C *0,2

Values from normal distribution based

54,5 54,5 on survey answers
15,1 15,1
0,8 0,8 [tonnes/year]

Values after Eriksson, Strid and
Hansson (2015) and Eriksson and

Spdngberg (2017)
0,06 0,40 0,40 pangberg (: 4
0,38 0,51 0,53
-0,14 0,37 0,18 [kg CO2(kg] = [tonnes CO2/ton]
potatoes/pasta Veg. Chicken/Beef
Waste volumes per grocery multiplied
with related emissions from respective
9,0 20,9 7,4 treatment alternative and grocery
17,9 8,0 2,7
1,0 0,4 0,3 [tonnes CO2/year]
22,5
Sum of all types of
28,5 groceries per comparison

1,8 [tonnes CO2/year]
52,8 [tonnes CO2/year]

Figure 80: Calculations on minimum greenhouse gas emissions as a result of
mazimum food waste quantities for all survey attendants, based on normal dis-

tribution.
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K

MAXIMUM
Normal distribution
All attendants

Figure 81: Calculations on mazimum

An. Digestion (77,4%)
Incin. (21,4%)
Composting (1,2%)

Net saving/emissions

Potatoes/Pasta (=Banana)

Fruit & veg.
Chicken & beef

Env. Effects redistribution

Redist. - An. Digestion
Redist. - Incin.
Redist. - Composting

Sum Redist. - an. digestion

Sum Redist. - Incin.

Sum Redist. - Composting

Sum, total:

Food waste amounts

Redist. - An. Digestion

potatoes/pasta

604,56 Column M * 0,6

467,9
129,4
7.3

0,06
0,38
-0,14

Veg.

15,4
30,7
1,7

38,7
49,0

3,0 [tonnes CO2/year]
90,7 [tonnes CO2/year]

280,8
77,6
4,4

Redist. - Composting

0,40
0,51
0,37

35,9
13,8
07

potatoes/pasta (60 %) Veg. (20 %)
Column M * 0,2

Redist. - Incin.

Chicken/Beef

Chicken/Beef (20 %)
Column M * 0,2

Values from normal distribution based on

93,6 93,6 survey answers
25,9 25,9
1,5 1,5 [tonnes/year]
Values after Eriksson, Strid and Hansson (2015)
and Eriksson and Spéngberg (2017)
0,40
0,53

0,18 [kg CO2(kg] = [tonnes CO2/ton]

Waste volumes per grocery multiplied with
related emissions from respective treatment

-12,6
4,6
0,5 [tonnes CO2/year]

Sum of all types of

groceries per

greenhouse gas emissions as a result of

mazimum food waste quantities for all survey attendants, based on normal dis-

tribution.

A B C D
MINIMUM
Own obervations Food waste amounts  potatoes/pasta (60 %)

Per municipality

1030 Column € * 0,6

An. Digestion (77,4%) 7972
Incin. (21,4%) 2200
Composting (1,2%) 0124

Net saving/emissions

Potatoes/Pasta (<Banana) 006
Fruit & veg, 038
Chicken & beef 014

Env. Effects redistribution

potatoes/pasta Veg.
Redist. - An. Digestion 0263
Redis. - Incin. 052
Redist. - Composting 0030

4783
133
0074

Redist.- An. Digestion _Redist. - Composting

0611
0234
0013

Sum of all types of

Sum Redist. - An. digestion
Sum Redist. - Incin. 083
Sum Redist. - Composting

Sum, total:

0,6 groceries per comparison

0,05 [tonnes CO2/year]

1,54 [tonnes CO2/year]

Sweden
448

alternative and grocery

Sum Redist.

Inci 155

Sum Redist. - Composting 0,10 [tonnes CO2fyear]

Sum, total: 2,86 [tonnes CO2/year]

Figure 82: Calculations on minimum and mazximum greenhouse gas emissions
as a result of varying food waste quantities from average municipality, based on
normal distribution of averages estimated by survey attendants.
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F G H J K L M
MAXIMUM
Veg. (20%)  Chicken/Beef (20 %) Own obervations; )
Column € *02  Column € * 0,2 Per municipality 18,10 Column M * 0,6
Values from normal
distribution based on survey
1,594 1,594 answers An. Digestion (77,4%) 1478 887
0441 0441 Incin, (21,4%) 409 245
0025 0025 [tonnes/year] Composting (1,2%) 023 014
Redist.-Incin. Net saving/emissions _ Redist. - An. Digestion Redist. - Composting
Vales ofter Eriksson, Strid and Hansson
(2015) and Eriksson and Spéngberg
040 (2017) Potatoes/Pasta (-Banana 006 040
053 Fruit & veg 038 051
0,18 [kg CO2(kg] = [tonnes CO2/ton] Chicken & beef 0,14, 037,
Env. Effects redistribution
Chicken/Beef potatoes/pasta Veg.
Waste volumes per grocery multiplied
with related emissions from respective
0,15 treatment alternative and grocery Redist. - An. Digestion 049 113
0078 Redist. - Incin. 097 043
0,009 [tonnes CO2/year] Redist. - Composting 005 002
Sum of al types of
Sum Redist. - An. digestior 1,22 groceries per comparison

Veg. (20%)
Colurnn M * 0, Column M * 0,2

Chicken/Beef (20 %)

Values from normal distribution based
on survey answers

29 29
082 082
005 0,05 [tonnes/year]

Redist. - Incin.

Values after Eriksson, Strid and
Hansson (2015) and Eriksson and

Chicken/Beef

040 Spéngberg (2017)
053
0,18 [kg CO2(kg] = [tonnes CO2/ton]
Waste volumes per grocery multplied
with related emissions from respective
040 treatment alternative and grocery
044
002 [tonnes CO2/year]
Sweden
831



9.9.3 Interval: Waste

management costs

K L M N o Q R S T u \Y w
1 |Maximum Minimum
2 |Normal distribution  Min. food waste 352330 [kg/y] Normal distribution Max. food waste 604560 [kg/y]
3 Costs, food waste management 2,02 [SEK/p,y] Calculated from case study Costs, food waste management 2,02 [SEK/p,y] Calculated from case study
4 Average food waste 3,93 [kg/py] Calculated from all categories Average food waste 8,15 [kg/pyl Calculated from all categories
5 Costs per weight 0,51 [SEK/kg] M3 /M4 Costs per weight 025 [SEK/kg]  $3/54
6 Av., annual costs all attendants 181096 [SEK/y] M5 * M2 Av., annual costs all attendants 149842 [SEK/y] S5+52
7
8 Numbers served per year 61881100 [persons/y]  Previously calculated from survey answers  Numbers served per year 61881100 [persons/y]  Previously calculated from survey answers
9 Annual costs per person 0,0029 [SEK/p] M6 /M8 Annual costs per person 0,0024 [SEK/p] 56/58
10 Av. Numbers served in municipalities 4878 [p/day] 926820 [p/y] Av. Numbers served in municipalities 4878 [p/day] 926820 [p/y]
11 Av. Savings in municipalities 2712 [SEK/y] M9 * 010 Av. Savings in municipalities 2244 [SEK/y] 59 *U10
12
13
14
15 Applied to all municipalities in Sweden
16 Min. 650831 $11* 290
17 Max. 786582 [SEK/y] M11 * 290
Flgure 83: C'alculatwns on minimum and mazrimum waste management costs
for all survey attendants, based on normal distribution of averages estimated by
survey attendants.
.
9.10 Calculations on waste management costs
A B C D E F G H | J
1 Average
2 Annual food waste 588 600 [kg/y]
3 Costs, food waste management 2,02 [SEK/p,y] Calculated from case study
4 Average food waste 3,23 [kg/p,yl Calculated from all categories
5 Costs per weight 0,63 [SEK/kg] c3/ca
6 Av., annual costs all attendants 368103 [SEK/y] C5*C2
7
8 Numbers served per year 61881100 [persons/y] Previously calculated
9 Annual costs per person 0,006 [SEK/p] c6/C8
10 Av. Numbers served in municipalities 4878 [p/day] 926820 [p/y] Previously calculated
11 Av. Savings in municipalities 5513 [SEK/y] C9 *E10
12
13
14
15 Portion size 0,32 [kg/port.]
16 No. Portions from food waste 1839375 [port./y] c2/c15
17 Cost per portion 9,6 [SEK/port.] According to Nystedt
18 Costs, annual food waste all attendants 17658000 [SEK/y] C17 *C16
19 Av. Food waste per municipality 18536,4 [kg/y] Previously calculated Sum attendants 18026103 [SEK/y] C6+C18
20 I No. Portions from municipal food waste 57926 [port./y] c19/c15 Sum per municipality 561605 [SEK/y] C11+C21
21 Cost for port. from municipal food waste 556092 [SEK/y] C20 *C17 Sum Sweden 162865518 [SEK/y] 120 * 290
An

Figure 84: Calculations on food waste management costs as average estimated
by survey attendants. In the bottom of the figure, calculations on additional staff

salary are illustrated.
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9.11

Calculations on greenhouse gas emissions

Figure 85: Calculations on greenhouse gas emissions related to food loss treat-
ment, part 1.

A B @ D E F G H | J K

Fruit and vegetables (articles

from both 2015 and 2017) Redistribution An.digestion Composting Incineration Comparison Redistribution - An.digestion Redistribution - Composting Redistribution - Incin.
|tomatoe 0,56 0,08 -0,04 Av. fruit and veg. 0,38 0,51 0,53

apple 05 0,09 0,01 Av. bananas 0,06 0,40 0,40

orange 0,57 0,12 -0,005 Chicken 0,09 0,39 0,04
Ipepper 0,68 0,07 0,03 Beef 0,36 0,35 031

iceberg lettuce 0,013 0,047 0,043 0,25 Bread 0,06 0,65 0,06
Average: 0,46 0,08 0,04 -0,07 [kg CO2/kg]  |Av. Chicken & beef -0,14. 037 0,18 [kg CO2/kg]
Values from column B minus values from  Values from column B minus Values from column B minus

|Bananas (2017+2015) column C values from column D values from column £

banana, 2017 0,59 0,22 0,02

banana, 2015 0,12 0,38 -0,043 -0,1 Positive value indicate net savings from redistribution compared to alternative treatment method

|Average: 0,355 03 -0,043 0,04 [kg CO2/kg] Negative value indicate net emissions from redistribution compared to alternative treatment method

Values after Eriksson, Strid and Hansson

|Other groceries (2015) (2015) and Eriksson and Spdangberg (2017)

chicken 0,35 0,26 0,043 031

beef 0,31 0,67 0,043 0,003

Average: 0,33 0,47 -0,04 0,15 [kg CO2/kg]

bread 0,61 0,55 0,043 0,67 [kg CO2/kg]

A B D E F G H J K L

1 Food waste amounts potatoes/pasta (60 %) Veg. (20 %) Chicken/Beef (20 %)
2 588,6 Column B * 0.6 Column B *0.2 Column B *0.2
3 |An. Digestion (77,4 %) 455,6 273,3 91,1 91,1
4 |Incin. (21,4 %) 126,0 75,6 25,2 25,2
5 |Composting (1,2 %) 71 42 14 1,4 [tonnes/year]
6
7
8 Net saving/emissions Redist. - An. Digestion  Redist. - Composting  Redist. - Incin.

Values after Eriksson, Strid and Hansson
9 Potatoes/Pasta (=Banana) 0,06 0,40 0,40 (2015) and Eriksson and Spangberg (2017)
10 Fruit & veg. 0,38 0,51 0,53
1 Chicken & beef 0,14 0,37 0,18 [ke CO2/kg] = [tonnes CO2/ton]
12
13
14 Env. Effects redistribution
15 potatoes/pasta Veg. Chicken/Beef

Waste volumes per grocery multiplied with

related emissions from respective treatment

alternative and grocery, i.e. C4 * E9 for
16 . - An. Digestion 15,03 34,92 -12,30 comparing redist. to incin. of potatoes/pasta
17 Incin. 29,85 13,39 4,45
18 Composting 1,69 0,72 0,53 [tonnes CO2/year]
19
20

Sum of all types of

21 Sum Redist. - an. digestion 37,6 groceries per comparison
22 Sum Redist. - Incin. 47,7 Total numbers served 3,1E+07 [persons/y]  Sum of all survey respondents
23 Sum Redist. - Composting 2,9 [tonnes CO2/year] Av. emissions per person 2,8E-06 [t CO2/p,y] C25/H22
24 Av. numbers served per municipality 4,9E+03 [persons/y]  From survey results
25 Sum, total: 88,3 [tonnes CO2/year] Av. emissions per municipality 2,6E+00 [t CO2/m,y]  H23 * H24 * 5 days * 38 weeks
26 Sweden 7,76+02 [t CO2/y] H25 * 290 municipalities

Figure 86: Calculations on greenhouse gas emissions related to food loss treat-
ment, part 2.

Emissions from food waste management and treatment as a share of total emissions
from the average Swedish municipality
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A B C D E F G H
1 |Rapportnamn:  Liinsrapport, 2018-08-30
2 |Emissioner av Viixthusgaser totalt som CO2-ekvivalenter
3 |Enhet: ton/ar

4

5 2016

6 IHuvudsektor Undersektor  Lin Kommun Viixthusgaser totalt Av. Emissions per municipality
7 |alla alla alla alla 5,207E+07 1,796E+05 N7 /290

8 |alla alla Stockholms lan alla 4.886E+06

9 |alla alla Stockholms lin Upplands-Visby 8,106E+04 Percentage food waste

10 |alla alla Stockholms lin Vallentuna 9.942E+04 1.4480E-03 2.6/ Q7

11 lalla alla Stockholms lin Osteraker 8.574E+04

Figure 87: Calculations on the share of greenhouse gas emissions resulting from
food waste, for the average municipality

9.12 Complementing survey on waste management costs
9.12.1 E-mail to municipalities
Hej!

Jag skulle vilja komma i kontakt med det féretag som hanterar h&imtning och behandling av
matavfallet frin de kommunala storkdken. Har du uppgifter till ndgon?

Mvh, Lotta Jansson

9.12.2 E-mail to waste management businesses
Hej!

I XXX kommun utfér jag en enkdtundersékning géllande matsvinnet fran de kommunala storkdken.
Utifran enkdtsvaren skriver jag min masteruppsats som bl.a handlar om miljényttan med att kunna
redistribuera matsvinn till t.ex vélgérenhet. For att kunna avgéra miljényttan méaste jag veta vad
den alternativa behandlingen dr och det adr darfér jag kontaktar er.

Min fraga &r vad som blir av det matavfall Ni samlar in frdn de kommunala storkéken i XXX kom-
mun. Om olika behandling av matavfallet tillimpas, ungefar hur ser uppdelningen ut procentuellt?

(T.ex: Forbranning 20 %, rotning 70 %, kompostering 10 %)

Vinliga hilsningar, Lotta Jansson
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9.12.3 Calculations on waste management costs from municipality
of Kristianstad

0 € 5 o

Verksamhet Hyra och témning 4 Hyra och témni; llskirl Témning och behandling matavfallskvarn ~ Behandling Restavfall Antal elever

) ekl
Svalans forskola 1886 7152 o 143 85
Smedjegardens forskola 943 7152 15600 72 110

¢ Sjogardens forskola 1886 7152 o 143 139
Norretullskolan 3752 16078 o 1222 210
Parkskolan 3407 7152 3640 544 267
Spangerskolan 1886 o o 873 270
Milnerskolan 942 o o 72 292
Villaskolan 3831 7152 o 544 294
Nosabyskolan 943 o 8320 72 395

' Sannaskolan 2045 7377 19240 561 442

> Tollarpsskolan 682 o 21360 1623 446
Ollsjsskolan 1421 7152 9880 108 470

« Fjalkingeskolan 2066 o o 1185 485
Viskolan 1363 16210 11960 1232 s11
Hammar skola 3053 7152 8840 160 560

" Onnegrden 2829 o o 739 620
Froknegardens skola 12413 o o 2555 720

+ Osteringsgymnasiet 4150 o 8544 315 1028

© Summa: 49 499 89731 107384 12163 [SEK/ar]

= Totalt, mat (B20 + D20) 156 883 [SEK/ar]

=2 Totalt, rest (C20 + E20) 101 894 [SEK/ar]

= Totalt 258 776 [SEK/ar]

= Snitt antal serverade fran kolumn G 408 [personer/dag]

= Snitt, kostnader mat per serverad 2,02 [SEK/person,ar] B23/(B27 * 5 dagar * 38 veckor)

= Snitt, kostnader rest per serverad 1,31 [SEK/person,ar] B24/(B27 * 5 dagar * 38 veckor)

©  Snitt, totalt per serverad 3,34 [SEK/person,ar]

Snitt kostnader mat per verksamhet 8716 [SEK/ar]

= Snitt kostnader rest per verksamhet 5661 [SEK/ar]

> Snitt kostnader totalt per verksamhet 14376 [SEK/ar]

—]

= Andel mat av totala kostnader 0,61

= Andel rest av totala kostnader 0,39

Figure 88: Calculations on waste management costs from the municipality of
Kristianstad.

9.13 Charity organizations

9.13.1 Mail to charity organizations
Hej!

Jag laser mitt sista ar pd Lunds Tekniska Hogskola och skriver just nu min masteruppsats om
matsvinn frdn kommunala storkék och hur detta kan tas om hand pa ett mer hallbart sitt, t.ex.
genom redistribution till vdlgérenhet. En del i uppsatsen gar ut pa att undersdka vilka typer av
aktiviteter det finns i dagsliaget som erbjuder mat av olika slag till utsatta ménniskor.

Dérfor skriver jag till Er nu med nagra fragor jag hoppas kunna fa svar pa:
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e Vilka olika matserveringsaktiviteter erbjuder Ni?

e Tar Ni betalt fér ndgon av dessa aktiviteter?

e Hur mycket av det Ni serverar utgdrs av donerad mat/livsmedel?

e Hur méanga personer serverar Ni i snitt inom er/era matserveringsaktivitet/-er?

e Tror du att Ni skulle ha mdjlighet att ta emot &nnu mer mat/livsmedel 4n Ni gor

Manga vénliga hilsningar,
Lotta Jansson

9.13.2 Data from survey on charity organizations

idag?

Aktivitet Organisation Antal portioner Avgift
Frukostservering Goteborgs kyrkliga stadsmission symbolisk summa
Lunchservering Goteborgs kyrkliga stadsmission symbolisk summa
Middagsservering Goteborgs kyrkliga stadsmission symbolisk summa
Café David: Frukost Skane stadsmission, Malmo gratis
Café David: Lunch Skine stadsmission, Malmé Frukost+Luch =200 /dag Antagande: 100 st/dag,aktivitet symbolisk summa
Nattjour: Middag Skane stadsmission, Malmd 25 /dag gratis
Crossroads: Frukost Skane stadsmission, Malmé 100 /dag gratis
Unga forum: Frukost/Lunch/Middag Skane stadsmission, Malmo 200 /vecka gratis

175 - 200 hushall/vecka = 4 000 - 5 000 kg
Matkasse Skane stadsmission, Malmo mat/vecka
Solidariskt kylskap Solidariske kylskap gratis
Matbutik Matmissionen Stockholm stadsmission 750 kop/vecka minst - 30 % jamfor med vanlig matbutik
Matbutik Matmissionen Stockholm stadsmission 750 kop/vecka minst - 30 % jamfor med vanlig matbutik
Café David: Frukost Skane stadsmission, Kristiandstad 30 /dag gratis
Café David: Lunch Skane stadsmission, Kristiandstad 4 /dag symbolisk summa
Frukostservering Skelleftea Stadsmission 20 /dag symbolisk summa
Lunchservering Skelleftea Stadsmission 20 /dag symbolisk summa
Matférrad Skellefted Stadsmission gratis
Matkasse Skellefted Stadsmission 8 hushill/vecka gratis
Middagsservering Fralsningsamrén Ornskoldsvik 40 pers/ggr 2 ggr/vecka gratis
Matkasse Frilsningsamrén Ornskéldsvik 60 st/v 2.ggr/v gratis
Matkasse Uppsala Stadsmission gratis
Crossroads: Lunchservering Linkdpings Stdsmission 19 /dag man-fre gratis
Middagsservering Linkdpings Stdsmission 18 /dag 1ggr/v gratis
Café i gemensap: Frukostservering Foreningen Ny Gemenskap Frukost: man-fre gratis
Café i gemensap: Frukostservering Foreningen Ny Gemenskap Frukost: man-fre gratis
Café i gemensap: Frukostservering Foreningen Ny Gemenskap Frukost: man-fre gratis
Café i gemensap: Frukostservering Foreningen Ny Gemenskap Frukost: man-fre gratis
Café i gemensap: Frukostservering Foreningen Ny Gemenskap Frukost: man-fre gratis
Lunch i gemenskap Foreningen Ny Gemenskap Lunch: man-fre Vardagar, samtliga: 350 pers/dag  symbolisk summa
Lunch i gemenskap Foreningen Ny Gemenskap Lunch, gemensam servering: lordagar Lordagar, tot: 225 gratis
Lunch i gemenskap Foreningen Ny Gemenskap Lunch, egen servering: [6r + sén Séndagar: 65 symbolisk summa
Soppmissa: Middagsservering Uppsala Stadsmission gratis
Frukostservering Hemlésa.se i Stockholm gratis
Ria: Frukostservering Hela Minniskan Norrképing gratis
Ria: Lunchservering Hela Minniskan Norrkdping symbolisk summa
Matforrad Hela Manniskan Norrksping gratis ?

Figure 89: Data from mail correspondence and web pages for charity organiza-
tions attending the complementing survey on social effects from food redistribu-

tion.



D E F G H

Contact Share donated food Could handle larger donations?
Géteborgs kyrkliga stadsmission 35% Yes
Skanes stadsmission, Malmé 50% Yes

"For breakfasts and lunches there is
always some ingredients that have been

Skanes stadsmission, Kristianstad donated" Yes

Skelleftea stadsmission 75% Yes

Frilsningsarmén, Ornskéldsvik 85% No, due to insufficient storing spaces

Linképing stadsmission 27,5% Yes

Ny gemenskap "Relatively small share" Yes
Average: 55%

Activity Numbers served

lunch 700

dinner 175

lunch 28

lunch 140

dinner 80

lunch 95

dinner 18

lunch 112,5

lunch 112,5

lunch 65 [pers./w]

Average: 153 [pers./w]

Figure 90: Data from mail correspondence with charity organizations attending
the complementing survey on social effects from food redistribution. Numbers
served, share of donated food and if able to manage larger donations.
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