
 

Master thesis in Sustainable Development  2019/48 
Examensarbete i Hållbar utveckling 

 
 

 
 
 

 
 
 

 
 

 

 
 
 

 

 

 

Mapping surplus food redistributing 

initiatives in Sweden and a Life Cycle 

Assessment of environmental, social and 

economic impacts of some 

representatives 

 

 
 
 

 
 
 

 
 

Pauline Bergström 

 

 
 
 

 
 

 

 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 

DEPARTMENT OF 

EARTH SCIENCES  

I N S T I T U T I O N E N  F Ö R  

G E O V E T E N S K A P E R  





 

Master thesis in Sustainable Development  2019/48 
Examensarbete i Hållbar utveckling 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

  

Mapping surplus food redistributing initiatives in 

Sweden and a Life Cycle Assessment of 

environmental, social and economic impacts of some 

representatives 

 

 
 
 

 
 
 
 

 
 
 

Pauline Bergström 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Supervisor: Mattias Eriksson & Christopher Malefors 

    Subject Reviewer: Ingrid Strid 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © Pauline Bergström and the Department of Earth Sciences, Uppsala University 

Published at Department of Earth Sciences, Uppsala University (www.geo.uu.se), Uppsala, 2019 



Content 
1. Introduction ..............................................................................................................................1 

1.1. Food waste - a problem? ......................................................................................................1 

1.2. Political targets ....................................................................................................................1 

1.3. Strategies to reach the targets ...............................................................................................2 

1.4. Strategies for retail and restaurants ......................................................................................3 

1.5. Need for a broader assessment of sustainability ....................................................................4 

1.6. Aim .....................................................................................................................................4 

2. Method and material .................................................................................................................5 

2.1. Identification and choice of initiatives ..................................................................................5 

2.2. Introduction to Life Cycle Methodologies ............................................................................6 

2.2.1. Environmental Life Cycle Assessment .........................................................................7 

2.2.2. Social Life Cycle Assessment ......................................................................................8 

2.2.3. Life Cycle Costing .......................................................................................................9 

2.3. System description and scope of the study ...........................................................................9 

2.4. Total sustainability ranking ................................................................................................ 12 

2.5. Inventory data.................................................................................................................... 13 

2.5.1. Charity organisation ................................................................................................... 13 

2.5.2. Food store charity ...................................................................................................... 17 

2.5.3. In-store food bag charity ............................................................................................ 19 

2.5.4. Food reprocessing ...................................................................................................... 20 

2.5.5. Marketplace redistribution ......................................................................................... 22 

2.5.6. Transportation redistribution ...................................................................................... 23 

3. Results ..................................................................................................................................... 24 

3.1. A map of initiatives in Sweden .......................................................................................... 25 

3.2. Environmental impacts ...................................................................................................... 25 

3.3. Social impacts ................................................................................................................... 29 

3.4. Economic impact ............................................................................................................... 32 

3.5. Total sustainability ranking ................................................................................................ 33 

4. Discussion ................................................................................................................................ 37 
4.1. Environmental impacts ...................................................................................................... 37 

4.2. Social impacts ................................................................................................................... 37 

4.3. Economic impacts ............................................................................................................. 38 

4.4. Total sustainability ranking ................................................................................................ 38 

5. Conclusion ............................................................................................................................... 40 

6. Acknowledgements .................................................................................................................. 41 

7. References ............................................................................................................................... 42 

Appendixes ...................................................................................................................................... 48 

 

 
 



Mapping surplus food redistributing initiatives in Sweden and a 
Life Cycle Assessment of environmental, social and economic 
impacts of some representatives 
 
 
PAULINE BERGSTRÖM

Bergström, P., 2019: Mapping surplus food redistributing initiatives in Sweden and a Life Cycle Assessment of
environmental, social and economic impacts of some representatives. Master thesis in Sustainable Development
at Uppsala University, No. 2019/48, 52 pp, 30 ECTS/hp
 
Abstract: 
The Food and Agriculture Organization of the United Nations suggest that out of all food that is produced, 1/3 
ends up as food waste. In high income countries, such as Sweden, the food waste mainly originates from the last 
stages of the food chain, e.g. at food stores and households. Sweden is a member of the EU as well as the United 
Nations, and follows the common legislation for waste in the EU and has adopted the Sustainable Development 
Goals from the United Nations. In the Sustainable Development Goal number 12, food waste in terms of 
reduction is addressed, although Sweden does not have a clear goal that addresses how to reduce food waste. 
Food banks have globally been a strategy to redistribute surplus food from the retail sector to people in need, 
something that has not been common in the Nordic region of Europe (including Sweden) until the 1980’s. 
However, in Sweden, food banks have not been used as a way to prevent food waste but as a way to help people 
in need, perhaps because there is a well-established well-fare system in the country. Recently, initiatives that 
redistribute surplus food from the retail sector have been developed - working towards different consumer 
groups and solutions.  
 
This study aimed to map out the different surplus food redistributing initiatives in Sweden, categorise them and 
analyse scenarios based on some of the initiatives that represented different solutions and consumer groups. The 
assessed scenario types were Food reprocessing, Food bag charity, Feeding exposed people, Food store charity, 
In-store food bag charity, Marketplace redistribution and Transportation redistribution. The methods used for 
analysing the scenarios were Environmental Life Cycle Assessment, Social Life Cycle Assessment and Life 
Cycle Costing. To weigh the environmental-, social- and economic impacts against each other, a total 
sustainability ranking system was used to point out the most favourable option for a redistributing surplus food 
scenario, in terms of sustainability. The results showed that the environmental impacts (Green House Gases (kg 
CO2 equivalents/functional unit)) were the lowest for, in this order, Food reprocessing, Feeding exposed people 
and Transportation redistribution, Marketplace redistribution, Food store charity and Food bag charity, and In-
store food bag charity. For the social impacts, the results showed that Transportation redistribution is the 
scenario that redistribute the largest amount of surplus food to the consumer group “exposed people”, followed 
by Food store charity that redistribute the second largest amount of surplus food to “people with low income”. 
Transportation redistribution is also the scenario with the highest capacity and largest yearly environmental 
savings, as the scenario redistributes a much larger amount of food than the other scenarios. The results for the 
economic impacts showed that all but one scenario, In-store food bag charity, have monthly financial losses. The 
overall sustainability ranking showed that the scenario that is the most favourable is Food bag charity followed 
by Food store charity and Transportation redistribution, In-store food bag charity, Marketplace redistribution, 
Food reprocessing and Feeding exposed people.       
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Summary: 
Food is essential for every human on this planet, although a large amount of the food produced today is being 
wasted, and it has been suggested that one third of all food that is produced ends up as waste. In high income 
countries, such as Sweden, food waste mainly originates from the last stages of the food chain, i.e. from the retail 
sector and households. Even though some of this waste is food that humans cannot eat (e.g. bones from animals 
and coffee grounds), a large part of the waste is also unnecessary – food that is thrown away for various reasons 
even though it often still has good quality. This food can be used as it was intended to - eaten by humans. Even 
though this type of redistribution of food waste, or rather redistribution of surplus food, already exist in the form 
of food banks, this has been a measure to help people in need rather than to prevent food waste in Sweden. 
Lately, new initiatives have surfaced that redistribute surplus food from the retail sector, offering different 
solutions and are working towards different consumer groups. Moreover, food waste is addressed in goal number 
12 of the Sustainable Development Goals from the United Nations that Sweden has adopted. Overall, the 
Sustainable Development Goals aim to balance the three aspects of sustainability – environment, society and 
economy – which makes it important to address all these three aspects when working towards reducing food 
waste that is mentioned in target 12.3 of goal 12.  
 
This study aimed to map out the different surplus food redistributing initiatives in Sweden, categorise them and 
analyse scenarios based on some of the initiatives that represented different solutions and consumer groups. The 
assessed scenario types were Food reprocessing, Food bag charity, Feeding exposed people, Food store charity, 
In-store food bag charity, Marketplace redistribution and Transportation redistribution.  The chosen scenarios 
were analysed using three methods; Environmental Life Cycle Assessment, Social Life Cycle Assessment and 
Life Cycle Costing. To weigh the environmental-, social- and economic impacts against each other, a total 
sustainability ranking system was used to highlight the most favourable option for a redistributing surplus food 
scenario, in terms of sustainability.  
 
The results from the total sustainability ranking showed that the most favourable option as a scenario that 
redistribute surplus food, in terms of overall sustainability, is Food bag charity, followed by Food store charity 
and Transportation redistribution, In-store food bag charity, Marketplace redistribution, Food reprocessing and 
Feeding exposed people. However, the largest environmental savings per year originate from Transportation 
redistribution that redistribute a much larger amount of surplus food, followed by Food store charity. 
Transportation redistribution is also the initiative that redistributes the largest amount of surplus food to exposed 
people (e.g. homeless people and addicts) which indicate a high social impact, followed by Food store charity 
that redistributes the second largest amount of surplus food to “people with low income” which has medium 
social impact. The results for the economic impacts showed that all but one scenario, In-store food bag charity, 
have monthly financial losses. Overall, in order to reach target 12.3 in the Sustainable Development Goals, a 
larger capacity for redistributing surplus food is needed in Sweden as the country has large amounts of surplus 
food and recommendations state that Sweden should reduce its food waste by 50 percent by 2030.  
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1. Introduction 
1.1. Food waste - a problem? 

Food is an essential part of every human’s life; it brings us benefits in the form of for example proteins 
and fats, and many more vital pieces that are needed for our survival. However, food is also putting a 
large imprint on earth. The environment is impacted in various ways along the food chain, e.g. 
production of food uses large amounts of water and land. Production and distribution of food also emits 
greenhouse gases (GHG) that contributes to climate change. Estimations suggest that the entire food 
supply chain contribute to 26 percent of all anthropogenic GHG emissions (Poore & Nemecek 2018). 
Moreover, climate change in relation to food, and how to mitigate GHG emissions has been discussed 
by for example Poore and Nemecek (2018) and Garnett (2011). Focus has also been put on food waste 
and its climate change implications, e.g. by Porter et al. (2016) as well as its impacts on the planet’s 
resources (Springmann et al., 2018). The Food and Agriculture Organization of the United Nations 
(FAO) has also highlighted the problematics of food waste and suggest that 1/3 of all food produced 
globally (1.3 billion tons) ends up as waste, either spoiled through poor post-harvesting practices and 
transportation, or in the hands of retailers and consumers (FAO, 2011). Food loss and waste occurs in 
the entire food chain, from production of food to the end use of food. In low-income countries, food is 
usually lost in the early stages of the food chain, i.e. in agricultural production, post-harvest and 
processing, while in medium- and high-income countries the food is more likely to be wasted in later 
stages of the food chain (retail and household consumption) (FAO, 2011). Overall, global food loss and 
waste are estimated to contribute to eight percent of the anthropogenic GHG emissions (FAO, 2013). 
Moreover, the economic value of the lost or wasted food was estimated to 936 billion US dollars in 
2014, which is comparable to the gross domestic product (GDP) of the Netherlands (FAO, 2014).  

In Sweden, the amount of food waste was approximately 1.3 million tons in 2016 and occurred mainly 
in later stages of the food chain (table 1). Both unavoidable food waste (peel and coffee grounds) and 
unnecessary waste (left overs, unopened food packages) are included in these numbers (SEPA 2018).  

Table 1. Generated food waste in Sweden in 2016 (SEPA, 2018). 

Source of food 
waste 

Tons of food waste 

Agriculture and fish 98 000 
Food industry 45 000 
Food retail 30 000 
Caterers/canteens 73 000 
Restaurants 71 000 
Households 938 000 
Total  1 255 000 

 

1.2. Political targets 
In 2016, the 2030 Agenda for Sustainable Development with its 17 Sustainable Development Goals 
(SDGs) came into force. The agenda aims to balance the three dimensions of sustainable development - 
environment, society and economy (UN General Assembly, 2015). Goal 12 highlights sustainable 
consumption and production, where reduction of food waste and waste in general is included. One of 
their targets addresses reduction of food waste; 

• 12.3 “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 General 
Assembly, 2015). 

The European Union (EU) has committed to implementing these SDGs and working with reducing 
waste. In 2008, the EU established a Waste Framework Directive 2008/98/EC (WFD) that applies to all 
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member states and provides guidelines for waste. The directive created a waste management hierarchy 
that is encouraged to be used by the member states (EC, 2008). The hierarchy is as follows (order by 
priority); prevention of waste, preparing for re-use, recycling, recovery and disposal. The hierarchy only 
provides general guidelines for waste, thus lacking the specific context of food. One of the invented 
hierarchies that targets food waste specifically is the food recovery hierarchy created by the United 
States Environmental Protection Agency (US EPA, 2015). The most prioritised option in this hierarchy 
is source reduction where the volume of generated surplus food is reduced, and the second most 
prioritised option is feeding hungry people by donations. The hierarchy then prioritises feeding animals, 
industrial uses (such as converting food into fuel), composting and lastly landfill (US EPA, 2015). 
Eriksson (2015) has created a waste management framework which includes elements from both the 
aforementioned hierarchies (figure 1). 

 
Figure 1. A waste management framework where the EU’s waste hierarchy is implemented on the right side of 
the figure. The figure also shows the quality level of food, along with waste management options, outcomes of 
these options and the substituted products for each option. Different waste management options such as source 
reduction and donations is included in the second column to the left (Eriksson, 2015).  

1.3. Strategies to reach the targets 
As Sweden is a member of the EU and the UN, the waste management hierarchy as well as the SDGs 
applies to the country, therefore the Swedish legislation is reflecting EU’s common legislation on waste. 
Sweden has implemented the aforementioned European waste management hierarchy in the Swedish 
Environmental Code in 2 Ch. 5 § (SFS 1998:808). Thus, this legislation targets waste in general and 
does not focus specifically on food waste. The government has addressed food waste and the 
aforementioned SDG target 12.3 in the action plan “Fler gör mer. Handlingsplan för minskat matsvinn 
2030” (SNFA, 2018). The action plan is discussing source reduction and food donations (first two 
priorities of US EPA’s food recovery hierarchy) in general as well as the first priority of EU’s waste 
hierarchy – prevention. The action plan state that actions to prevent food waste should be done early in 
the food chain, and that food donations are a valuable last-hand action if it is not possible to prevent 
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food waste in the earlier stages. Moreover, the action plan suggest that guidelines for how to handle 
food donations need to become clearer and facilitated (SNFA, 2018), but does not go into detail on how 
to implement these guidelines.  

Further, the action plan does not highlight what to do with surplus food that originates from the retail 
stage of the food chain, and food waste reducing measures where food is still used as food for humans 
(apart from donations). As a large part of the food wasted in Sweden occurs in later stages of the food 
chain, this is something that should be discussed more in terms of how to reduce food waste in Sweden. 
The action plan state that Sweden does not have a specific quantitative national goal that addresses food 
waste, but is needed to strengthen prerequisites for involved actors (SNFA, 2018). Strid (2019) have 
produced a policy brief that reflects the content of the action plan, and state ten recommendations on 
how to reduce food waste in Sweden. One of the recommendations reflect the target 12.3 of goal 12 of 
the SDG’s and recommend that Sweden establish an official goal - that food waste is reduced by 50 
percent by 2030 and 75 percent by 2050.  

Food donations and redistributing surplus food to people in need is not something new and have been 
documented since the 13th century (Schneider, 2013). Food rescue programs and food banks have been 
active in the United States of America since the late 1960s (Schneider, 2013). The first food bank in 
Europe was established in the 1980s (Hanssen et al., 2014). According to Hanssen et al. (2014), food 
banks in the Nordic region were established late compared to other countries in Europe, between the 
years 2006-2013. As stated by Hanssen et al. (2014), in Sweden, redistribution of food has emerged 
from the willingness to help people in need rather than an action to prevent food waste. Moreover, 
Sweden has had a long tradition of high standards in social welfare and has a well-established social 
security support, and perhaps because of this there might not have been a need for food banks on a larger 
scale. Now, there are ongoing discussions of how to prevent food waste, thus different solutions are 
under development. Not only for redistribution to people in need, but also for preventing food waste.  

1.4. Strategies for retail and restaurants 
Some of the food waste originates in later stages of the food chain, e.g. from different actors such as 
restaurants and stores, that for various reasons cannot sell the food even though it often still has good 
quality (SEPA, 2018). To reduce this type of food waste, different solutions have been established that 
take care of the surplus food. The spectrum of these solutions is broad and the initiative to reduce food 
waste could come from different actors. The initiative can e.g. originate from the food store itself, an 
example is bags with fruit and vegetables that are sold at a reduced price at the store since these products 
otherwise would be thrown away (ICA, 2019a). Eriksson & Strid (2013) also describe different solutions 
that food stores can do to reduce food waste. Amongst the solutions are increased uses of computerised 
ordering systems and to stop using campaigns on food items such as vegetables and fruit (as campaigns 
on these items usually create larger amounts of food waste). The initiative to reduce food waste can also 
originate from the restaurants, e.g. by offering their customers doggy bags in which they can bring home 
the leftover food that they have not eaten during their visit at the restaurant. Although this is not very 
common in Sweden yet (Stockholm Consumer Cooperative Society, 2011).  

On the other end, the initiative could come from the consumer, e.g. by dumpster divers, i.e. people that 
collect food from dumpsters outside of food stores (Jakobsson, 2015). However, many of the solutions 
originate from third party organisations that have established their own way of handling surplus food. 
Donations from retail to charity organisations (City Mission Stockholm, 2018), and apps where 
consumers can buy food that is left over from restaurants to a reduced price (ResQClub, 2018) are 
examples of these types of initiatives. Another solution is reprocessing surplus food into new products 
such as juices (Rescued, 2018).  

One of the solutions mentioned above, donating food to charity has been discussed by Schneider (2013) 
in relation to the sustainability benefits the solution comes with. The author claims that donating edible 
food to people that are in need is an act of sustainability since all three aspects of sustainability 
(economy, ecology and society) are met. Firstly, Schneider (2013) argues that surplus food donations 
have beneficial impacts on the environment because the food is not wasted, thus the emissions from the 
production of the food is not in vain. Secondly, companies that donate surplus food gain economic 
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benefits from this, as they reduce their waste generation. Moreover, the charity organisations that give 
away donated food to people in need also save money when receiving surplus food for free rather than 
having to buy it. Lastly Schneider (2013) argues that social welfare organisations often employ people 
that have difficulties getting into the job market, which yields social benefits, as well as these 
organisations give away food to people in need – another social benefit.  

A study by Spångberg & Eriksson (2016) examines another food waste solution - reprocessing surplus 
food into chutney which is then sold in retail stores. To evaluate the environmental impact, a Life Cycle 
Assessment (LCA) was made, together with a comparison of the solution with three other food waste 
options; donations to charity, incineration and anaerobic digestion. The results show that the production 
of chutney, as well as donating food to charity produce lower GHG emissions than incineration and 
anaerobic digestion. In the article, the studied food replaces other food of the same type that otherwise 
had been purchased, and the biogas and fertiliser produced from anaerobic digestion replace diesel and 
fertiliser, and the heat and electricity produced from incineration are replaced by a fuel mix. Spångberg 
& Eriksson (2016) point out that the lowest GHG emissions are gained from (in this order) donating 
food to charity, chutney, anaerobic digestion and incineration which comply with the priority of the 
waste management hierarchy (prevention, re-use, recycling, recovery and disposal).  

1.5. Need for a broader assessment of sustainability 
Even though prevention of waste is first priority of the waste management hierarchy, only few studies 
focus on waste prevention in combination with LCA (Laurent et al., 2013). Laurent et al. (2013) 
conclude that the reason for not focusing on waste prevention is the lack of a consistent and operational 
methodology for waste prevention in the context of LCA. Moreover, Eriksson & Spångberg (2017) 
claim that there are only a few studies comparing food waste solutions where surplus food is still used 
as food, i.e. conversion (reprocessing surplus food to e.g. chutney), donation and prevention (the highest 
priorities in the food waste hierarchy). Although, Schneider (2013) explores one food preventing 
measure, food donations and its impact on environment, society and economy, the article is a summary 
of food donations, not using a life cycle methodology in doing so. Knowledge of all three sustainability 
aspects – environment, society and economy - is needed in studies of prevention of food waste, in order 
to be able to prioritise different food waste preventing measures, and creating market-based instruments. 
Therefore, it would be valuable to compare surplus food redistributing solutions where surplus food is 
still used for human consumption and the solutions’ environmental, social and economic impacts, using 
a combination of life cycle methodologies. 

1.6. Aim 
This study aims to identify different types of surplus food redistributing initiatives in Sweden and to 
assess the environmental, social and economic impacts from the solutions of some of these initiatives in 
appointed scenarios. The goal is to gain knowledge of to what extent different scenarios fulfil the three 
aspects of sustainability by reducing food waste. 

The study is divided into four sub-goals. 

1) Find and map out existing third-party initiatives; identify the solution and consumer of each 
initiative. 

2) Categorise the initiatives according to a matrix of solutions and consumers, and appoint 
representatives for different combination types in the matrix. 

3) Assess the environmental, social and economic life cycle impacts of scenarios based on 
representatives chosen from the matrix. 

4) Present a total sustainability score, as to answer the question to what extent do the scenarios 
fulfil the three aspects of sustainability by weighing the impacts on an equal basis (1:1:1).     
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2. Method and material 
The methodology description was divided into three parts. Firstly, different initiatives were mapped out 
and categorised (described in section 2.1). Secondly, the solutions for the representatives within the 
mapped out initiatives were developed into scenarios that were analysed, using life cycle methodologies 
(described in section 2.2). Third, the description of the system and its scope were described in section 
2.3. Forth, the scenarios were ranked according to a total sustainability score (described in section 2.4). 
Fifth, the scenarios were described, where the data used in the analysis was depicted as well (section 
2.5).  

2.1. Identification and choice of initiatives  
Internet searches via Google’s search engine were conducted to map out the different types of surplus 
food redistributing initiatives in Sweden. Words such as “matsvinn” (English: food waste), “initiativ” 
(English: initiative), “åtgärd” (English: measure), “minska” (English: reduce) were used in the searches. 
Figure 2 show the different ways food waste can be handled from the retail stage (which in this study 
includes stores, bakeries and cafes, as well as distributors and restaurants - for simplicity). The criteria 
for the initiatives that were mapped out were that they are third party organisations, i.e. it is not the 
retailer itself that redistributes the surplus food (marked in red in figure 2). Moreover, the surplus food 
is not yet sold or thrown away by the retailer; instead it is donated to the initiatives. Further, it is an 
initiative in Sweden that has a website or can be found through an organisations’ web site (if the initiative 
is a branch within an organisation). The data material was examined, and solutions and consumer types 
were identified and categorised. The result from the mapping of initiatives is presented in the results 
section. 

 
Figure 2. The figure shows the different ways that food can take in the food system, in relation to surplus food 
and food waste. The area marked in red in the figure is the area of focus when mapping out the redistributing 
surplus food initiatives in Sweden. 

The surplus food redistribution initiatives, later turned into scenarios, were chosen from a matrix 
containing solutions for reducing food waste as well as the consumers of the initiatives’ products (figure 
3). The initiatives were chosen to represent the broadness of all different food waste solutions and 
consumers and are Allwin, the City Mission (Uppsala – Matkassen and Mikaelsgården, Stockholm – 
Matmissionen), Food2change, Foodloopz and ReFood.  
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Figure 3. The matrix of consumers and solutions for the different redistributing surplus food initiatives in Sweden. 
The chosen initiatives are marked on the spectrum in relation to what kind of consumers they work towards and 
the solution they have established. The chosen initiatives are Allwin, the City Mission (Uppsala – Matkassen and 
Mikaelsgården, Stockholm – Matmissionen), Food2change, Foodloopz and ReFood. 

To collect information and data for the assessments, interviews were performed through personal 
meetings or by email with each initiative. Information and data were also gathered from the initiatives’ 
web sites acting as complementary information. All numbers/values and formulas used in this study can 
be found in the appendix section. The people that were interviewed; 

• Johanna Wahlby, manager at Matkassen (Matcentralen), City Mission Uppsala. 

• Elina Skantz, manager at Mikaelsgården, City Mission Uppsala. 

• Tove Larsson, manager at Matmissionen, City Mission Stockholm.  

• Elin Asplund, one of the administrators for Food2change. 

•  Hanna Wictorson, employee at ReFood. 

•  Elin Aronson Beis, who is running Foodloopz. 

• Simon Eisner, who is running Allwin. However, most of the data and has been collected from 
Allwin’s website. 

2.2. Introduction to Life Cycle Methodologies 
Life Cycle Assessment is a common methodology for examining environmental impacts, however, 
according to Hellweg & Llorenç (2014) there is an increasing demand for broader assessments where 
society and economy are integrated. The economic dimension can be studied with the Life Cycle Costing 
(LCC) method, and the societal aspect can be examined with Social Life Cycle Assessment (S-LCA).  

Food and food waste have been studied using the LCA method by several researchers, e.g. by Corrado 
et al. (2017) and Spångberg & Eriksson (2016). In their review of waste management studies, Laurent 
et al. (2013) show that many studies on waste management have been conducted by LCA, as the method 
quantifies environmental impacts and thus helps identify appropriate solutions for waste management. 
There are also some studies focusing on LCA together with either LCC or S-LCA. An example is Kim 
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et al. (2011) that have done a LCA in combination with (LCC) in relation to food waste disposal options. 
Another example is Valente et al. (2018) that have explored LCA in combination with S-LCA in relation 
to bioethanol and biochemical products. 

2.2.1. Environmental Life Cycle Assessment 
Life Cycle Assessment (LCA) is a method used to assess all stages of a product’s life cycle. The purpose 
of the method is to investigate the impacts the product causes, from extraction of raw materials 
throughout production, all the way to the product’s end use. The most commonly used LCA is the 
environmental-LCA (E-LCA) that assesses the environmental impacts from the product’s life cycle. The 
effects on the environment that are investigated are e.g. impacts on climate, land and water (Baumann 
& Tillmann 2004). The framework and guidelines (ISO 14040 and ISO 14044) for this method have 
been established by the International Organization for Standardization (ISO 2006a; ISO 2006b), which 
have been used in this study.  

 
Figure 4. The four steps in the LCA process. 

There are four phases in an LCA; goal and scope definition, inventory analysis, impact assessment and 
interpretation (ISO 2006a; figure 4). The first phase, goal and scope definition, specifies the purpose of 
the study, along with the study’s modelling specifications such as functional unit and system boundaries 
(Baumann & Tillmann 2004). In the second phase, inventory analysis (also called Life Cycle Inventory 
(LCI) analysis), a flow chart is created using collected data to show all activities in the product’s life 
cycle and the flows between them (Baumann & Tillmann 2004).  

7 
 



 
Figure 5. Classification and characterisation steps in the phase Impact Assessment. 

The next step in an LCA is Impact assessment. According to ISO 14040, this phase involves “associating 
inventory data with specific environmental impact categories and category indicators, thereby 
attempting to understand these impacts” (ISO 2006a). Thus, impact categories, classifications and 
characterisation are identified in this phase. Impact categories are specified environmental impacts that 
are relevant for the scope of the study, e.g. climate change. The aim of the classification step is to 
categorise the measured parameters into the impact categories (figure 5). For example, the substances 
that belongs within the impact category climate change are greenhouse gases (GHG) which affect the 
climate, (e.g. carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O)). Characterisation is the 
step where calculations from the inventory data is transformed into a common unit and the results are 
aggregated into the right impact category. For climate change, the common unit is Global Warming 
Potential (GWP) (Grahl & Klöpffer, 2014). The last phase in an LCA is interpretation, where the result 
is interpreted and discussed, including identification of significant issues, recommendations and 
reporting (Baumann & Tillmann 2004).  

2.2.2. Social Life Cycle Assessment 
Similar to E-LCA, Social Life Cycle Assessment (S-LCA) assess a product’s life cycle - from cradle to 
grave - but instead of assessing the environmental impacts the technique investigates the social impacts 
(Ekener Petersen, 2013). S-LCA can be used on its own or it could be used in combination with E-LCA, 
however, combining both E-LCA and S-LCA gives a more comprehensive picture of a product’s life 
cycle as the tools alone does not cover the entire sustainability perspective (Benoît & Mazjin, 2009). 
The method is based on the same framework as E-LCA (ISO 14040, ISO 14044) including using the 
same phases; goal and scope definition, inventory analysis, impact assessment and interpretation. 
However, some specifications in the phases differ from the ones in an E-LCA. In S-LCA, the focus is 
to collect information on aspects that are related to the organisation, instead of physical quantities related 
to the product (Benoît & Mazjin, 2009).  

One difference is found in the impact assessment for the S-LCA, where the practitioner uses impact 
categories as well as stakeholder categories along with associated subcategories (Benoît & Mazjin, 
2009). Impact categories and stakeholder categories are complementary to each other as impact 
categories highlight social issues of interest to the associated stakeholder category (Benoît Norris et al., 
2013). The stakeholder category is a group of stakeholders that have a shared interest and a similar 
relationship to the product in focus (Benoît et al., 2010). Moreover, there are inventory indicators in S-
LCA that can be either quantitative or qualitative depending on the purpose of the indicators (Benoît et 
al., 2010). Methodological sheets have been created to give S-LCA practitioners an idea of how to use 
the established stakeholder categories, sub categories along with inventory indicators. The aim of the 
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sheets is to inspire S-LCA studies and should not be seen as extensive lists, e.g. indicators depend on 
what kind of study is undertaken (Benoît Norris et al., 2011).  

2.2.3. Life Cycle Costing 
Hunkeler, Lichtenvort & Rebitzer defines Life Cycle Costing (LCC) as “the assessment of all costs 
associated with the life cycle of a product that are directly covered by the main producer or user in the 
product life cycle” (Hunkeler, Lichtenvort & Rebitzer 2008, p.4). There is no specific framework for 
LCC as there is for E-LCA and S-LCA, instead there are several standardisations for LCC that can be 
applied on different fields of study.  

According to Hunkeler et al. (2008), there are four dimensions to LCC; cost models, cost categories, 
cost bearers and cost aggregation. The first dimension, cost models answers the question “how are the 
costs modelled?”, since the costs can be evaluated, reported or distinguished over time. The ways of 
modelling the costs have different advantages, e.g. if the costs are distinguished over time, the 
attractiveness of different cost options or investments are highlighted. Cost categories are used to 
aggregate costs into similar groups. According to Hunkeler et al. (2008) there are four levels of cost 
categories; economic cost categories, life cycle stages, activity types and other costs categories. An 
example of one of these levels - activity types - includes categories such as development, extraction, 
purchase, transport, and packaging etcetera. Cost bearers are used to identify the actors within the 
system boundaries that are paying for the product. Examples of cost bearers are the producer, the user 
and the global society. Cost aggregation is the dimension where all different costs, revenues and benefits 
are aggregated. Depending on the aim of the study, the results are presented in present value or 
discounted values.     

There have been some discussions regarding the parallel use of LCA and LCC (Norris, 2001; De Menna 
et al., 2018), as there are some main differences between LCA and LCC, e.g. the unit of account, time 
dimension and system boundaries (Carlsson Reich, 2005). De Menna et al. (2018) also claim that there 
is no common methodological approach for LCC and food or food waste, especially in combination with 
LCA.  

2.3. System description and scope of the study 
The functional unit (FU) is a quantitative unit that is used to measure the function of the product system 
and is in this study “1 kg of redistributed surplus food ex retail” and applies for all three methods 
used, i.e. E-LCA, S-LCA and LCC. The capacity for each of the assessed initiatives is also considered 
in the results as the initiatives redistribute different amounts of surplus food. 

The studied system (figure 6) has geographical and temporal boundaries. The geographical boundary is 
Sweden since all initiatives are located in Sweden and all products consumed in Sweden. The temporal 
boundary is from January-May 2019 which is the time frame for the thesis, and the focus of this study 
was on surplus food that is redistributed in the present. The geographical and temporal boundaries are 
equivalent in all three methods used - E-LCA, S-LCA, LCC. 
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Figure 6. The studied system that includes seven different initiatives and scenarios, their respective solution and 
the consumers’ replaced food. The initiatives Food2change and City Mission Uppsala (Matkassen) have weekly 
grocery bags that can be collected by members, and City Mission Stockholm (Matmissionen) have members that 
purchase groceries at their food store. Replaced food refers to the food that the consumers assumingly would have 
eaten if they did not partake in the initiatives’ services. For all three initiatives mentioned above, the consumers’ 
replaced food is yoghurt, bread, chips and pasta. The initiatives City Mission Uppsala (Mikaelsgården) and Allwin 
have solutions that are based on donating surplus food to consumers through charity organisations. The consumers’ 
replaced food is hamburger, bread, sandwich and nothing. Foodloopz solution is a digital market place and the 
consumers’ replaced food is coffee, pineapple, beer, milk and mushrooms. ReFoods’ solution is reprocessing 
surplus food into smoothies, and the consumers’ substituted product is smoothie.  

For the E-LCA, the scope of the study includes the environmental impact from redistributed surplus 
food by different scenarios that would otherwise be food waste. Environmental impact from the 
packages for the scenarios’ products are also included, as well as the energy needed for reprocessing the 
surplus food. Moreover, the environmental impact from transportation of the surplus food by the staff 
of the respective scenarios and the transportation for the consumers to collect the scenarios’ products 
are included.  

One environmental impact was considered in this study - Global Warming Potential (GWP). Röös et al. 
(2013) argues that GWP/Carbon footprint can be used as an indicator for environmental impacts of meat 
production, thus the assumption was made that CF will reflect all environmental impact. In LCA, climate 
change is expressed through GWP, measuring the contribution of a GHG impact on global warming. In 
other words, the GWP is a quantification of infrared radiative forcing of substances (GHG) and relates 
them to a reference substance - CO2 (carbon dioxide). The GWP values in this study follow IPCCs 
values for a 100-year time horizon (table 2). The substances that have been included in the calculations 
for GWP are CO2 (carbon dioxide), CH4 (methane) and N2O (nitrous oxide) since these are the gases 
that are emitted in the life cycle of food (Garnett, 2011). 

Table 2. Table shows IPCC values for the relevant substances used in this study (IPCC, 2014). 

Green House Gas  GWP 100 years / kg CO2-equivalents 
Carbon dioxide, CO2 1 
Methane, CH4 28 
Nitrous oxide, N2O 265 
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For the S-LCA, the scope of the study includes the workers that handle the surplus food as well as the 
consumers that consume the food.  The study assumes no social drawbacks for these stakeholders. The 
categories and indicators can vary depending on the aim of the study in S-LCA and are in this study 
limited by choice, therefore other categories and indicators can be applicable on this study as well. The 
chosen impact categories, stakeholder categories, subcategories, inventory indicators and level of impact 
for stakeholder are presented in table 3. As stated by Benoît & Mazjin (2009), the results from S-LCA 
is usually not expressed per unit of process output, instead the results are described in text or transformed 
into a scoring system. However, S-LCA is a relatively new tool which makes experiences with the 
method limited (Benoît & Mazjin, 2009), which makes this a golden opportunity to explore how one 
can use this method. Therefore, this study has quantified all social results, mainly due to the underlying 
natural science focus. The methodological sheets for S-LCA (Benoît Norris et al., 2013) have been used 
as inspiration for this study. 

Table 3. Table below shows the chosen Stakeholder categories, Impact categories, Subcategories, Inventory 
indicators, as well as the level of impact for the subcategories. 

Impact 
categories 

Stakeholder 
categories Subcategories Inventory indicators Level of impact for 

inventory indicator 

Job market 
value Workers 

 
Work 

opportunities 
 

Number of people 
employed that do not have 
difficulties entering the job 

market (1) 

 
Low 

 

 
Number of volunteers (2) 

 

 
Medium 

Number of people 
employed that have 

difficulties entering job 
market (3) 

High 

Product value Consumers 
 

Food opportunities 
 

Kg of redistributed food to 
people with medium 

income (4) 
 

Number of people that take 
part of service that have 

medium income (5) 

 
 

Low 

Kg of redistributed food to 
people with low income 

(6) 
 

Number of people that take 
part of service that have 

low income (7) 

Medium 

Kg of redistributed food to 
exposed people (8) 

 
Number of exposed people 
that take part of service (9) 

 
 

High 

 

The stakeholder categories Workers (impact category: job market value) and Consumers (impact 
category: product value) were chosen due to the assumption that these categories have the largest social 
impact for each initiative. Level of impact for inventory indicator is a measure that was not part of the 
guidelines for S-LCA, although it was used as a complementary measure in this study. Level of impact 
for inventory indicator refers to the social value of the stakeholders and will be explained in the 
paragraphs below.   

The subcategory for Workers is Work opportunities where there are three associated inventory 
indicators (numbers 1, 2 and 3 in table 3). The level of impact for the inventory indicators have three 
categorisations; low, medium and high and is used to measure the social value for the stakeholders 

11 
 



within the initiative. The level of impact for people that do not have difficulties entering the job market 
is lower than the social value of employing someone that have difficulties entering the job market, e.g. 
people with disabilities or people that are newly arrived in Sweden and might not know the Swedish 
language very well. Therefore, the level of impact for people that have difficulties entering the job 
market is categorised as high.  

The subcategory for Consumers is Food opportunities with six associated inventory indicators 
(numbers 4, 5, 6, 7, 8 and 9 in table 3). People with medium income in table 3 (number 4 and 5) 
represents people that have an income higher than 13 000 SEK per month. This limit was chosen due to 
the condition of becoming a member of the initiatives Matmissionen and Matkassen is to have an income 
lower than 9290 SEK per month, and 13 000 SEK per month for Food2change. Therefore, the other 
income group, people with low income (number 6 and 7 in table 3) represents people that have an income 
lower than 13 000 SEK per month. The third income group is exposed people (number 8 and 9 in table 
3) and represents people that have little or no income, e.g. homeless people and addicts. The level of 
impact is low for people with medium income as the social value of redistributing surplus food to people 
with medium income is lower than redistributing food to e.g. exposed people. This was based on that 
there is a higher value for the person receiving surplus food if that person is exposed, with little or no 
income to buy food for. 

For the LCC, the scope of the study includes costs and revenues for transport, labour, product, secondary 
packaging, premises and governmental reimbursement within the surplus food redistributing initiatives. 
The content of the dimensions of LCC for this study is presented below. 

The first dimension of LCC is Cost model, which is “Reported”. The numbers in this study are reported 
as they are and not distinguished over time. The second dimension is Cost categories and is in this study 
based on the activity types within the initiatives - transport, product, premises and labour for costs and 
governmental reimbursement and product for revenues (table 4). The third dimension is Cost bearers, 
which are the surplus food redistributing initiatives, the government and the consumers, as they 
contribute with costs or revenues for the initiatives. The economic impacts that are referred to in this 
study apply to the initiatives and not to the government or consumer, even though they are contributing 
with revenue. The fourth and last dimension is Cost aggregation where the costs and revenues are added 
up and are presented in the results.  

Table 4.  Different activity types, based on costs and revenues within the initiatives. The costs are premises and 
indirect costs, employees, product and transport. The revenues are governmental reimbursement and product. 

Activity type 
Costs Revenues 

Premises and 
indirect costs 

Employees Product Transport Governmental 
reimbursement 

Product 

 

The costs for Premises and indirect costs include the costs for the premise where the initiative is located, 
and the indirect costs are one-time purchases (e.g. kitchen appliances) that are associated with the 
premises or costs connected to the service. The activity type Employees refers to salary costs, using the 
gross salary with general payroll tax and holiday pay according to the percentage rule (see appendix) as 
basis for calculations. In the activity type Product, costs for secondary packages are included. Transport 
as activity type refers to costs that are associated with the transportation to and from food actors to 
collect surplus food, which is done by the staff of each initiative. Governmental reimbursements include 
monetary support from governmental organisations. The activity type Product refers to the revenues 
that are gained through each of the initiatives’ services/products.      

2.4. Total sustainability ranking 
To gain knowledge of the overall sustainability of the scenarios, they were ranked in each of the impact 
groups; environment, social and economic – based on the results from the assessments. There are in total 
seven scenarios that have been examined, thus each of the scenarios are ranked from 1-7 based on their 
performance. The scenario that have the best performance is assigned number 7, the second best 
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assigned number 6, and so on. To sum the performance of the social, economic and environmental 
impacts, each of scenarios are scored in each of these groups. Each scenario can receive 1-7 in each 
impact group, and can in total receive a maximum of 21 points. Thus, the scenario with the highest score 
receives the highest rank.  

2.5. Inventory data 
The inventory data is collected from different surplus food redistributing initiatives, developed into 
scenarios and used as a basis for the assessments. The scenarios are presented below. 

2.5.1. Charity organisation 
This scenario is based on the Swedish organisation of City Missions (Swedish: Stadsmissionen, 
hereinafter referred to as City Mission). The organisation is a non-profit charity organisation that is 
active in several cities in Sweden and function as a social aid organisation that helps, amongst others, 
homeless people, addicts, older people and immigrants (City Mission Stockholm, 2017). The City 
Mission in Uppsala has a turnover of 10.1 million SEK (City Mission Uppsala, 2018) and have branched 
into subgroups; Social aid, Social enterprises and Integration (City Mission Uppsala, 2017). In the 
subgroup Social aid, Matcentralen is included that distributes surplus food from different food stores in 
Uppsala to an initiative called Matkassen (scenario Food bag charity) that belongs to Matcentralen and 
another initiative called Mikaelsgården (scenario Feeding exposed people). Matkassen is an initiative 
that distributes weekly bags of groceries to economically vulnerable people for a fee of 250 SEK per 
year (City Mission Uppsala, 2019a). Mikaelsgården is a charity organisation that helps socio-economic 
vulnerable people (e.g. homeless, addicts, mental illnesses) with, amongst other things, the opportunity 
to receive free meals of food.  

Food bag charity 

The scenario “Food bag charity” is based on Matcentralen. Matcentralen collects surplus food from 16 
different food stores in Uppsala, that vary in size and with turn overs ranging between 70-500 million 
SEK1 (Allabolag.se, 2019). About half of the stores are low price or hard discount stores, and the other 
half a mix of hypermarket and conventional food stores, as categorised by Eriksson (2012). Matcentralen 
collects food from each store 3-5 times a week, receiving on average a total of 2.5 tons of surplus food 
each week. Matcentralen keeps 2 tons for Matkassen and distributes 0.5 tons to Mikaelsgården each 
week (Wahlby, 2019). The food is usually transported by a Peugeot diesel van (Wahlby, 2019) and the 
transport distance is assumed to be 170 km per week. A flow chart of Matkassen’s processes is shown 
in figure 7. 

1 Based on numbers from the ICA stores that donates surplus food. 
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Figure 7. A flow chart presenting the different processes within the initiative Matkassen. The staff at Matkassen 
collects surplus food, and then sorts and redistributes the food into grocery bags that are collected by members 
(processes “Staff transport”, “Secondary packaging” and “Consumer Transport”). If the members would not 
partake in Matkassen’s service, they are assumed to purchase other food items with secondary packaging 
(processes “Replaced food”, “Replaced secondary packaging” and “Replaced consumer transport”). The red 
arrows represent emissions from the different processes included in the study. 

Matkassen distributes grocery bags which contain all types of food, except for cooked food and pre-
made food such as salads and sandwiches (Wahlby, 2019). The content in the grocery bags varies, 
although the food that make up most of the content are fruit and vegetables, bread and dry goods, with 
complementary protein sources like milk or meat and hygiene products (Wahlby, 2019). The 
requirement for becoming a member of Matkassen is having an income lower than 9290 SEK per month, 
although students cannot become members (City Mission Uppsala, 2019a). Currently, there are 400 
households (193 households with children) that are members of Matkassen (Wahlby, 2019). Half the 
amount of the members is assumed to live on average 5 km from the location of Matkassen and transport 
themselves to the location by bus. The other half is assumed to walk to the location of Matkassen as 
they live closer. This assumption is also made for the members of Food2change, which is described later 
in the thesis. The members receive the groceries in bags made of a sturdier plastic bag, which is assumed 
to be a non-woven polypropylene bag. As members receive weekly grocery bags, they return the next 
week to pick up another grocery bag, thus returning the empty bag and receive a new bag containing 
groceries.  

Wahlby (2019) assume that the members would probably eat more junk food and less vegetables and 
fruit if they had not been part of Matkassen. This statement is supported by Eikenberry & Smith (2004) 
that have done a survey of consumer-habits for low-income people that claim consumers argue that the 
fruit and vegetable prices are a barrier when choosing what type of food items to buy. A report from the 
National Food Agency in Sweden (NFA, 2012) state that people with lower income eat less animal 
products, less alcohol and more candy and snacks as well as more dairy products. Overall, people with 
lower income consumed more carbohydrates/sugar. The statement is based on a survey where people 
that earn less than 227 000 SEK per year for women and 296 000 SEK per year for men are associated 
with lower income. This is approximately a monthly salary of 19 000 SEK and 25 000 SEK for women 
and men respectively and does not specifically cohere with the low income that the members of 
Matkassen have (less than 9290 SEK per month). A statement from a member of Matkassen depicts that 
before becoming a member of Matkassen, she would not be able to afford to buy even milk or bread 
sometimes – with an empty fridge at home (City Mission Uppsala, 2019b). Thus, it is difficult to assume 
what people with an income lower than 9290 SEK per month would buy with the means they have. 
However, as this as a reference point, it is assumed that people with low income eat food that is 
somewhat cheap, rich in carbohydrates/sugar and not much animal products or vegetables and fruit. The 
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food that is replaced by the grocery bag is therefore assumed to be bread, pasta, yoghurt, chips and 
nothing (as they would go hungry sometimes). These food items are distributed over 1 kg of food, i.e. 
200 grams of each of the food items, leaving 200 grams as nothing. This assumption is also made for 
the initiatives Food2change and Matmissionen (City Mission Stockholm) which are described in detail 
in later in the thesis. 

There are 28 people working with different tasks at Matcentralen, however not all of them work every 
day. The tasks at Matcentralen are collecting food from different food actors, sorting food and 
distributing grocery bags and administrative tasks. Some are employed by the City Mission, some are 
employed with the help of Swedish Public Employment Service (SPES) or Uppsala Municipality and 
some are volunteers. Every day, Monday through Friday, approximately eight people work with sorting 
and distributing the grocery bags and two drivers collect the surplus food from the food stores. The 
distribution of tasks and workers are presented in table 5.  

Table 5. The distribution of tasks between the types of workers at Matcentralen. There are in total 14 volunteer 
drivers that collect surplus food from food actors and eight volunteers that sort and distribute grocery bags. Five 
people are employed with the help of SPES or Uppsala Municipality and have administrative tasks or sorts and 
distributes grocery bags, and one person have administrative task (the manager at Matcentralen, which also sorts 
and redistribute grocery bags).  

Tasks 
 

Workers 

Drivers that 
collect surplus food 

Sorting and 
redistributing grocery 

bags 

Administrative tasks 

Employed City Mission2   1 
Employed SPES3  4 1 

Volunteers 14 8  
 

SPES have different types of reimbursements depending on the type of employment the workers have 
and are paid to the initiative itself. The people at Matcentralen are either on-the-job training or employed 
by the City Mission with salary support from SPES or Uppsala Municipality (Wahlby, 2019). According 
to SPES, people that are on-the-job training receive 150 SEK per day (SPES, 2018). The monetary 
support for people that have “salary support for security in employment” is maximum 19 100 SEK per 
month (SPES, 2019a). There is also a monetary support that covers development of the employee’s 
working skills, up to 2800 SEK per month (SPES, 2019a). All these reimbursements are assumed to be 
used by Matcentralen and considered in the assessments. According to Wahlby (2019) the salaries 
ranges between 20 000 - 30 000 SEK per month for all workers, thus it is assumed that people that are 
on-the-job training and that have “salary support for security in employment” have a salary of 21 000 
SEK per month, and the manager of Matkassen is assumed to have 28 000 SEK per month. This is based 
on the assumption that the manager has a higher salary than the other workers as that person have bigger 
responsibilities, and the rest of the workers have a salary that match the common pay for service workers 
(SCB, 2019a). 

Matcentralen is financed by private and company donations and all the furniture and major appliances 
have been donated to the initiative. The building where Matcentralen is located is rented for free from 
the construction company Sh bygg but estimated to be worth 100 000 SEK per year (Wahlby, 2019).      

Feeding exposed people  

The scenario “Feeding exposed people” is based on Mikaelsgården. Apart from receiving 0.5 tons of 
food from Matcentralen, Mikaelsgården receive surplus food from around eight other food actors in 
Uppsala, including food stores, caterers and bakeries - an amount of approximately 0.2 tons per week 

2 This type of employment refers to people that are employed by the City Mission and receives salary from the 
organisation itself. 
3 This type of employment refers to people that are employed by the City Mission but receive salary from SPES 
(two out of five people) or people that are on-the-job training and have reimbursement from the SPES or 
Uppsala Municipality (three out of five people).   
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(Skantz, 2019). The food actors varies in size and have turnovers of about 18-240 million SEK4. 
Depending on the food actor, Mikaelsgården receives fruit and vegetables, bread, coffee, cheese, pre-
made salads and sandwiches, as well as pre-cooked meals (Skantz, 2019). Either the staff of 
Mikaelsgården handles the pick-ups, or the food actor transports the surplus food to them. The vehicle 
that is used to collect food with is a combi Peugeot car, powered by petrol, and when the car is not used 
for collecting food, the staff uses a bicycle (which is used for five of the eight food actors). The transport 
distance for collecting and receiving surplus food from various food actors with a car is assumed to be 
37 km per week (7.4 km per day, five times a week). A flow chart of the processes within Mikaelsgården 
is shown in figure 8. 

 
Figure 8. A flow chart presenting the different processes within the initiative Mikaelsgården. The staff at 
Mikaelsgården collects surplus food that are redistributed to guests in the form of breakfast and lunch (processes 
“Staff transport” and “Energy for heating food”). If the guests would not partake in Mikaelsgården’s service, they 
are assumed to eat other food items (process “Replaced food”). The guests are assumed to walk to the location of 
Mikaelsgården, thus there are no emissions for that process and not included in this flow chart. The red arrows 
represent emissions from the different processes included in the study. 

Mikaelsgården welcomes socio-economically vulnerable people that are over 20 years old, and the 
average guest is around 35 years old (Skantz, 2019). They have around 60-100 guests per day (Monday 
through Friday) and serves 100-140 portions of food (both breakfast and lunch included) per day. The 
food that is served for breakfast is a buffet containing e.g. sandwiches, coffee and yoghurt and for lunch 
the guests are served a cooked meal (e.g. vegetable ragu). The cooked meals are either reheated food 
from donations or food that has been cooked at Mikaelsgården. Cooking for the lunches takes roughly 
around 3-4 hours, including preparation of vegetables. One batch of cooked food is assumed to take 1 
hour to heat and weigh 20 kg and be enough for all guests. The guests at Mikaelsgården are assumed to 
be walking to the premise where they can eat breakfast or lunch as they have little or no income. 

Skantz (2019) assume that the homeless people would eat some type of junk food, bread, yoghurt and 
less food overall if they did not come to Mikaelsgården. The City Mission report themselves that their 
members claim that without their support in terms of giving them food, they would not be able to eat 
their fill (The Swedish organisation of City Missions, 2017). Sweden’s Television released a 
documentary series where a photographer lived as a homeless person for 36 days in Stockholm, Sweden 
and where the viewers could get a closer look into the lives of homeless people (36 dagar på gatan, 
2018). In the documentary, the photographer and the homeless people are seen eating e.g. hamburgers, 
sandwiches and industrially produced bread. However, overall it seems they eat very little as the 

4 These numbers are based on the turnovers in 2017 for four of the food actors found on allabolag.se (2019) 
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photographer mentions he is hungry and have not eaten during the whole day in one of the episodes (36 
dagar på gatan, 2018). It is difficult to assume what exposed people with little or no income eats as there 
is no scientific research on this (to the knowledge of the author of this study). However, as this as a 
reference point, it is assumed that exposed people eat food that is cheap and “ready to eat” as these 
people often do not have a place to cook food. The food that is replaced by Mikaelsgården’s food is 
therefore assumed to be hamburger, bread, sandwiches and nothing (as they go hungry assumingly a 
larger part of the day). These food items are distributed over 1 kg of food, i.e. 200 grams of bread and 
50 grams of sandwich and hamburger respectively, leaving 700 grams as nothing. This assumption is 
also made for the initiative Allwin which is described in detail later in the thesis. 

There are eight employees at Mikaelsgården (Skantz, 2019). Five of these people receive their salary 
from the City Mission Uppsala and the other three partly receives salary from SPES, which is assumed 
to be “salary support for security in employment” (SPES, 2019a). There are about 10-15 volunteers 
working with different tasks such as doing laundry, sorting clothes, cooking and talking to the guests 
around 2-5 hours per week. There are also two hair dressers and one lawyer working there for 2 hours 
every other month as volunteers (Skantz, 2019).  

Mikaelsgården is partly financed by Uppsala municipality (2 million SEK per year), and the second-
hand stores run by the City Mission in Uppsala, as well as private and company donations. Most of the 
furniture and major appliances have been donated to Mikaelsgården, however some of the major 
appliances have been bought. The premise costs Mikaelsgården 110 000 SEK per year (Skantz, 2019). 
As aforementioned, the salaries range between 20 000-30 000 SEK per month for the employees at 
Matkassen (Wahlby, 2019), therefore it is assumed that the staff of Mikaelsgården have similar salaries. 
Thus, the people with salary support from SPES are assumed to have a salary of 21 000 SEK per month, 
and the employees of the City Mission Uppsala have a salary of 28 000 SEK per month. 

2.5.2. Food store charity 
The scenario “Food store charity” is based on the City Mission in Stockholm. Similarly to the City 
Mission in Uppsala, the organisation in Stockholm also has branched into subgroups. The organisation 
in Stockholm is divided into four subgroups; Social enterprises, Social aid for children, young people 
and family, Social aid for adults and older people and Education.  

The subgroup Social enterprises had a turnover of 146.6 million Swedish kronor (SEK) in 2017 and 
include amongst others Matcentralen which is a logistics system for handling surplus food from different 
food actors in Stockholm. Matcentralen distributes the food to Matmissionen (food store in Hägersten, 
Stockholm) and Matbanken (food bank for people in need). At Matmissionen, economically vulnerable 
people can become members (requirement is to earn less than 9290 SEK per month) in order to purchase 
food for a reduced price, although non-members can shop in the store as well but without discount (City 
Mission Stockholm, 2019). Matmissionen redistributes approximately 30 tons of surplus food every 
month and work towards 35 distributors within the food business, e.g. Axfood, Coop, Ica, Bergendahls 
and Mathem (Larsson, 2019). These are large distributors in Sweden - with ICA, Coop, Axfood and 
Bergendahls making up 91 percent of the Swedish retail market (Eriksson, 2012). A flow chart of the 
processes for Matmissionen is shown in figure 9. 
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Figure 9. A flow chart presenting the different processes within the initiative Mamissionen. The staff at 
Matmissionen collects surplus food, and then redistributes the food to mainly members that purchase the food at 
Matmissionen’s food store (processes “Staff transport”, “Secondary packaging” and “Consumer Transport”). If 
the members would not partake in Matmissionen’s service, they are assumed to purchase other food items with 
secondary packaging (processes “Replaced food”, “Replaced secondary packaging” and “Replaced consumer 
transport”). The red arrows represent emissions from the different processes included in the study. 

Matcentralen disposes of all types of food, except food that has been “exposed to air”, such as food on 
a buffet, as there is no guarantee of the food’s expiration date and safety (Larsson, 2019). The surplus 
food from the different food actors is either collected by the staff members from the City Mission 
Stockholm with a smaller truck (often fresh produce like fruits/vegetables and bread), or it is transported 
to Matmissionen by the food actors themselves (often dry goods like coffee and crisp bread). Each pick-
up by the City Mission Stockholm carries about 600-700 kg of surplus food. Some distributors want 
pick-ups several times per day and some only about three times per year (Larsson, 2019). The City 
Mission Stockholm has two trucks with a driver in each of the trucks when collecting surplus food. The 
average transport distance is assumed to be 1541 km (13.4 km per pick-up, 11.5 pick-ups per week). 
The proportion of each sold food group and its turnover in the store in Hägersten is shown in table 6. 
According to Larsson (2019) Matmissionen have about 17 percent of food waste in the store.  

Table 6. The proportion of each sold food item in percent based on weight and its turnover in the food store 
belonging to Matmissionen.  

Type of food Proportion of food item in % 
based on weight  

Proportion of  food item in % 
relation to its turnover 

Fruit/vegetables 30 16 
Dairy/colonial goods5 16 16 
Bread 9 8 
Poultry 
Charcuterie 

2 4 
5 8 

Beef 
Pork 

2 4 
2 4 

Other 
Total 

34 40 
100 100 

 

The estimated number of members in Matmissionen is 3000-3500, although the number of people that 
shops in the food store in Hägersten varies, in March 2019 there were 1300 members (unique times) that 

5 Colonial goods refer to dry goods such as coffee, sugar, cocoa, tea, rice and spices. 
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purchased something in the store (Larsson, 2019). The members can purchase groceries at the store for 
1/3 of the set price in the store, where the prices in the store varies depending on the best-before date. 
The store aims to price the groceries at the same prices as other food stores if the best-before date has 
not been reached, but if it has, they cannot set this price (Larsson, 2019). Each member is assumed to 
buy groceries for a total of 200 SEK per month (1300 members) and to purchase a plastic bag as 
secondary packaging for the food items once a week. Half of the members of Matmissionen are assumed 
to take the bus to the location of the food store, a distance assumed to be 10 km. The other half is 
assumed to walk or bicycle as they live closer to the store.  

The store in Hägersten has five employees from the City Mission Stockholm itself, as well 
approximately eight people that are on-the-job training. The employees of the City Mission Stockholm 
hold positions such as manager, supervisors and profession coaches. The people that are on-the-job 
training work with food store related tasks such as transports, cashier work and sorting groceries 
(Larsson, 2019). As aforementioned, the salaries range between 20 000-30 000 SEK for the employees 
at Matkassen (Wahlby, 2019), therefore it is assumed that the staff of the City Mission Stockholm have 
similar salaries. The people on-the-job training are assumed to have a salary of 21 000 SEK per month 
and the employees of the City Mission Stockholm have a salary of 28 000 SEK per month. 

The Stockholm City Mission receives financial support from the city of Stockholm and support from 
donors (private and companies), however, the group Social enterprises are supposed to be self-
supporting, therefore they do not take part of this support (Larsson, 2019). The aim of Matmissionen is 
to be financially self-supporting, however, at the moment they receive help from other enterprises in the 
group Social enterprises – for instance the second-hand stores. 

 

2.5.3. In-store food bag charity  
The scenario “In-store food bag charity” is based on Food2change. Food2change is a non-profit 
association that redistributes surplus food from different food stores to low income people in several 
cities in Sweden. Food2change redistributes food from 30 food stores in 10 different cities in Sweden 
(Food2change, 2019). The food stores vary in size from small convenience stores to large hypermarkets, 
but the most common are a mix of conventional stores, convenience stores and hard discount stores, as 
categorised by Eriksson (2012). 

The requirement for becoming a member of Food2change is that the people participating have a gross 
income lower than 13 000 SEK and cannot be a student studying more than 50 percent (Food2change, 
2017). Currently there are 580 members (Asplund, 2019) that pay a fee of 500 SEK per half year and 
can collect a bag of groceries with food and hygiene products every week at different food stores 
(Food2change, 2017). Included in the fee of the membership is a cotton bag that the members must bring 
to the store in order to collect their food (Food2change, 2017). The staff members arrive (at least 2 
people at one store) to the food store and prepares for the food sorting activity, later when the members 
arrive they sort the groceries in the member’s respective bags. In total, this task that takes approximately 
1.5 hours (Volontärbyrån, 2019). The grocery bags contain all sorts of food, mostly dairy and charcuterie 
products, along with fruits and vegetables (Asplund, 2019) and are estimated to contain food items 
valued to around 200 SEK per bag (Food2change, 2017). The amount of redistributed food range 
between 2 000 - 21 000 kg per food store - this number varies because the food stores started their 
collaboration with Food2change at different times (Food2change, 2019). A flow chart of the processes 
for Food2change is shown in figure 10. 
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Figure 10. A flow chart presenting the different processes within the initiative Food2change. The staff at 
Food2change transports themselves to the food store where they sort and redistribute the food into grocery bags 
that are collected by members (processes “Staff transport”, “Secondary packaging” and “Consumer Transport”). 
If the members would not partake in Food2change’s service, they are assumed to purchase other food items with 
secondary packaging (processes “Replaced food”, “Replaced secondary packaging” and “Replaced consumer 
transport”). The red arrows represent emissions from the different processes included in the study. 

In total, there are 109 people that are working for Food2change (Asplund, 2019). Three of these people 
are employed by Food2change with paid salary while 106 are volunteers. Elin Asplund (2019) estimates 
that of all the people working at Food2change, 80 percent works with sorting and distributing food 
(approximately 87 people), 15 percent are ambassadors for Food2change and 5 percent are working with 
media, finance and administrative tasks. For the 87 volunteers that work with sorting the food at the 
grocery stores, it is assumed that 3 people work at one food store once a week. It is also assumed that 
half of the number of volunteers takes the bus to the food store (5 km distance) and the other half walk. 
Food2change is financed primarily by the member’s fees but also by private and company donations as 
well as some government subsidies in order to pay their three employees (Asplund, 2019). The 
employees of Food2change earns 19 000 SEK per month (Asplund, 2019).  

2.5.4. Food reprocessing 
The scenario “Food reprocessing” is based on the organisation ReFood. ReFood is a company that makes 
smoothies from surplus vegetables and fruits that they collect from different food stores in Stockholm 
(ReFood, 2019). The smoothies are then sold in various food stores and cafes in the Stockholm area. 
ReFood is a newly started company as they began making smoothies in October 2018, thus it is unclear 
what the company’s turnover is. A flow chart of the processes of ReFood is shown in figure 11. 
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Figure 11. A flow chart presenting the different processes within the initiative ReFood. The staff at ReFood 
collects surplus food that they make smoothies from, then transporting the smoothies to different food stores and 
cafes where consumers can purchase the smoothies (processes “Staff transport”, “Secondary packaging”, “Energy 
for heating food” and “Consumer Transport”). If the purchasers would not partake in ReFood’s service, they are 
assumed to purchase another smoothie with secondary packaging (processes “Replaced food”, “Replaced 
secondary packaging” and “Replaced consumer transport”). The red arrows represent emissions from the different 
processes included in the study. 

The surplus food is collected three times a week from four different food stores, an amount 150-300 kg 
of vegetables and fruits per week (150 kg used in the assessment). The stores are hypermarket stores 
according to categorisation of Eriksson (2012) with turnovers around 550-660 million SEK 
(Allabolag.se, 2019). When collecting the surplus food from the store, as well as delivering the finished 
smoothie product to the stores and cafes, the company uses an electric car pool for 60 percent of the 
time. For the remaining 40 percent, the company uses their own cars for transportation purposes. 
Collecting surplus food and delivering finished smoothies is often done at the same time to minimise 
unnecessary travel. The average transport distance is assumed to be 35.8 km per pick-up, with each pick-
up consisting of collecting surplus food from four food stores, which is done 3 times a week (in total 
107.4 km per week).  

Table 7. The three recipes that ReFood is using making smoothies.  

Recipe 1 
“Beet it” 

Proportion % 
of food item 
in recipe6 

Recipe 2 
“Hey hottie” 

Proportion 
% of food 
item in 
recipe7 

Recipe 3 
“Ginger sting” 

Proportion 
of food 
item in 
recipe8 

Apple 57,5 Peppers 35 Orange  32 
Water 20,5 Apple 35 Satsuma 27 
Beetroot 20 Water 27 Water 20 
Lime 1,5 Lime 1,5 Carrot 16,5 
Cinnamon 0,5 Ginger 0,5 Lemon 1,5  
Salt neglectable Chili 0,5 Ginger 3 
  Turmeric 0,5   

 

6 These numbers are approximated using a similar recipe from Ica.se as a reference point (ICA 2019b). 
7 These numbers are approximated using a similar recipe from Brämhult as a reference point (Brämhult 2019a). 
8 These numbers are approximated using a similar recipe from Brämhult as a reference point (Brämhult 2019b). 
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ReFood is currently making three different smoothies, and the recipe for each smoothie is presented in 
table 7. Each batch of smoothie is heated until the liquid reaches 74 degrees Celsius which takes about 
15-30 minutes and is kept heated for 6 more minutes. The smoothie is heated to extend the expiration 
date of the smoothie, which is three weeks. Each batch of smoothie is assumed to have 20 kg of fruit 
and vegetables in it. The finished smoothie is then packaged into glass bottles that contains 250 ml and 
sold for 29 SEK to 13 different food actors. On a weekly basis the company sells 200-400 smoothies, 
depending on how many smoothies that are requested by the food actors. The assessment was based on 
200 sold smoothies per week, as it was more a more common amount to sell. The glass bottles are 
assumed to weigh 160 g per bottle and made in Germany, with each truck going to Sweden from 
Germany assumed to carry 41.6 pallets that weigh 480 kg each. 

Nine of the thirteen food actors that are selling ReFood’s smoothies are cafes or of that sort, the other 
four food actors are large hypermarkets. Therefore, it is assumed that 70 percent of the purchasers walk 
to a nearby café to buy a smoothie, and 30 percent of the purchasers use their own car when buying 
smoothies. For the 30 percent that purchases smoothies at hypermarkets, it is assumed that they also 
purchase other groceries as well, a total weight of 6 kg. The food that is replaced is assumed to be the 
same food items that are included in their smoothie. 

There are six employees at ReFood, whereof three are full time employees and three are part time 
employees. Moreover, as one of the company’s key words is integration, three of the employees are 
newly arrived women that might have had difficulties entering the job market. There is also one person 
working as a volunteer for approximately 12 hours per week. SPES have a program called 
“Introduktionsjobb” (English: Introduction job) where newly arrived people can partake, making it 
easier for the employer to hire them. According to SPES (2019b), they reimburse 80 percent of the salary 
costs (up to 20 000 SEK per month for full time employees) for the employed newly arrived person 
(including gross salary, sick pay, holiday pay, and the general payroll tax). SPES also reimburse costs 
for tutoring these newly arrived employees (if they need it), which is 2000 SEK per month for the first 
six months (SPES, 2019b). According to Wictorson (2019), the salaries are according to market-based 
salaries for kitchen helpers. However, the salary for newly arrived women is lower than this, 
approximately 17 500 SEK per month according to SCB (2019b), and it is more likely that they would 
have a lower salary than the average kitchen helper. Thus, the salary is set for 17 500 SEK per month. 

ReFood has received economic support from Vinnova (Sweden’s innovation agency) in order to start 
the company. Moreover, ReFood is collaborating with Johan & Nyström - renting kitchen space from 
them where major appliances are included. Some kitchen appliances have been purchased, such as pots 
for heating the smoothie in and mixers to mix the smoothies.  

 

2.5.5. Marketplace redistribution 
The scenario “Marketplace redistribution” is based on Foodloopz. Foodloopz is a company that runs a 
website where other companies and organisations can advertise if they have surplus food that they want 
to sell or donate. Currently, Foodloopz have 135 member-companies including farmers, caterers, hotels, 
restaurants and student organisations, etcetera (Aronsen Beis, 2019).  Their service is available in all of 
Sweden, although currently most of the sales or donations are done in Stockholm or Gothenburg 
(Aronsen Beis, 2019). In 2017, Foodloopz redistributed a total of 70 tons of surplus food (Foodloopz, 
2019a) and had a turnover of 0.25 million SEK in 2017 (Allabolag.se, 2019). The proportion of the 
amount of sales and donations vary; however, donations make up a majority. The amount of surplus 
food that is donated or sold using Foodloopz varies since it depends on the selling or donating 
organisation, although, the surplus food is made up by larger quantities of food. Examples of food that 
has been sold or donated are beer, coffee, milk, pineapple, frozen pizza and chanterelles and range 
between 100 to 5000 kg in weight (Aronsen Beis, 2019). Therefore, these items are the ones that are 
assumed to be replace by the initiative’s food and are distributed over 1 kg of food, i.e. 200 g of food 
item each. A flow chart of the processes for Foodloopz is shown in figure 12. 
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Figure 12. A flow chart presenting the different processes within the initiative Foodloopz. Foodloopz runs a digital 
platform where companies that have surplus food can sell or donate the food to other companies. The companies 
themselves handle the transport of food (process “Consumer transport”). If the companies would not partake in 
Foodloopz’ service, they are assumed to purchase the same type of food items through regular retail channels 
(process “Replaced food”). The red arrows represent emissions from the different processes included in the study. 

Foodloopz charge a fee for every advertisement that is sold or donated (Aronsen Beis, 2019). The fee is 
based in percentage on how much it would cost for the selling or donating company to dispose of the 
food as waste, although Foodloopz aim to charge fees that are cheaper than what it would be to throw 
away the food. Although, they do not charge anything if the advertised food is not sold or donated 
(Aronsen Beis, 2019). According to their website, they use the prices from the company Sysav as a 
reference point for estimating the cost (Foodloopz, 2019b). The prices range from 300 to 1100 SEK per 
ton depending on what kind of food that is disposed of (Sysav, 2019). This would on average be 0.85 
SEK per kg which is quite little revenue for the amount of food they redistribute (assuming they would 
want to make profit on their service), thus it is assumed that the Foodloopz charges 10 times, 8.5 SEK 
per kg, that of Sysav’s (2019) prices for their service per customer.  

The company is collaborating with a transport company called Movebybike that is active in larger cities 
and offer transports of goods by bicycle or electric cars. However, it is up to the selling or donating 
company of how to transport the surplus food as Foodloopz does not handle logistics of the goods 
(Foodloopz, 2019c). However, the transports are probably primarily done with other vehicles (a smaller 
truck is assumed in this study) due to the distances (Aronsen Beis, 2019). The average transport distance 
for one pick-up is assumed to be 40 km as most of the sales and donations are done in Stockholm or 
Gothenburg, contain 449 kg food and be done three times per week. The amount of redistributed food 
per pick-up is based on an average of the weights of the advertised food items on Foodloopz’ website, 
and the number of pick-up times per week is based on weekly redistributed food divided by amount of 
food per pick-up (1346 kg/449 kg). 

There are five employees at Foodloopz and they are not working from a common office, thus there are 
no costs for premises. The employees are paid between 0 - 150 000 SEK per year according to Aronsen 
Beis (2019), because they are a start-up company. It is assumed here that each employee receives 12 500 
SEK per month.  

2.5.6. Transportation redistribution 
The scenario “Transportation redistribution” is based on Allwin. Allwin is a transportation company 
that redistribute surplus food from different food actors (Ica, Coop, and Lidl) in Stockholm, Gothenburg, 
Malmö and Lund (Allwin, 2019). When the staff has collected the food, it is redistributed to charity 
organisations such as the Swedish Church in the same cities and given to economically and socially 
vulnerable people (e.g. homeless people and poor retired people) that are guests at the charity 
organisation (Allwin, 2019). In 2017, the company had a turnover of 3.2 million SEK (Allabolag.se, 
2019). Allwin redistributes all types of food, except for frozen products (Eisner, 2019) and according to 
their website they redistribute 1000 tons of surplus food yearly with a value of 100 million SEK (Allwin, 
2019). They have agreements with 73 food actors (Allwin, 2017) of which 66 food stores belong to Lidl 
or Coop (Allwin, 2015; Allwin, 2016a; Allwin, 2016b; Coop, 2012). The food stores have been located 
(using assumptions for which stores there are) with the help of Lidl’s own search engine (Lidl, 2019) 
and the website of Coop (2012). The remaining 7 food stores are not accounted for in the calculations 
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for the average transport distance. The average transport distance is assumed to be 50 km for each pick-
up (including 66 food stores), and it is assumed there are six pick-ups in total each day (one in Malmö, 
two in Gothenburg, three in Stockholm), as well as being done five times a week (50 km * 6 * 5 = 1500 
km). The food is assumed to be transported by a smaller truck. A flow chart of the processes for Allwin 
is shown in figure 13. 

 

 
Figure 13. A flow chart presenting the different processes within the initiative Allwin. The staff at Allwin collects 
surplus food that is redistributed to charity organisations (process “Staff transport”). If the guests at the charity 
organisations would not partake of the food served at charity organisations that are redistributed through Allwin, 
they are assumed to eat other food items (process “Replaced food”). The guests are assumed to walk to the location 
of the charity organisations, thus there are no emissions for that process and not included in this flow chart. The 
red arrows represent emissions from the different processes included in the study. 

Allwin charges the food actors that donate the surplus food with a monthly fee which is to cover 
employees, vehicles and fuel, administrative costs for the company. The fee is supposed to match the 
price for disposing of the food as waste (Allwin 2019), according to Eisner (2019) this fee is 2.88 SEK 
per kg disposed surplus food.  

Moreover, Allwin is collaborating with Samhall which is a governmental organisation that creates jobs 
for people that have disabilities (Samhall, 2019). Samhall handles all transportation for Allwin, and is  
done by in total six drivers (for all cities) (Eisner, 2019), using a small truck (based on information from 
Samhall, 2017). According to Simon Eisner the cars have refrigerated cargo space that varies in size 
depending on the city that they are working in, as well as how many stores there are in that city (Eisner, 
2019). Samhall collect food approximately five days a week and have 19 000 yearly pick-ups of food 
(Allwin, 2019). For the administrative tasks there are one employee at Allwin which have a salary of 
25 000 SEK per month (Eisner, 2019). Samhall charges Allwin for 900 hours of work per month, with 
a salary work cost that matches current collective agreement (Eisner, 2019). It is assumed that this cost 
is 120 SEK per hour, according to Samhall’s collective agreement (LO, 2017).  

3. Results 
The results are presented in three parts, one were the different initiatives in Sweden are mapped out and 
categorised, one that presents the Life Cycle Assessments showing the environmental, social and 
economic impacts, and the last part that presents a total sustainability score, weighing the impacts 
equally. 
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3.1. A map of initiatives in Sweden 
Table 8.  The table maps out the different surplus food redistributing initiatives in Sweden. In the left column the 
initiatives are presented, followed by the middle column where the different types of consumers are presented. In 
the column to the right, the initiatives’ solutions are presented.  

Organisation/ 
Initiative  Consumer  Solutions 

 Purchaser Members Companies Charity 
organisation 

 Digital 
market 
place 

Reprocessing Food 
store Transport Grocery 

bags 

Allemansrätten X      X    
Allwin    X     X  
Brödöl X      X    

Food2change  X        X 
Foodloopz   X   X     

Karma X     X     
Matakuten    X     X  
Matsmart X     X  X   

ReFood X      X    
Rescued X      X    

ResQClub X     X     
ReTaste X      X    

Rude Food X      X    
Sopköket X      X    

Spill X      X    
The Salvation 

Army    X   X    

The Swedish 
Church            X   X    

The Swedish 
organisation of 
City Missions 

X X 
 

X 
  

X X 
 

X 

 
The results for the mapping of initiatives in Sweden are presented in table 8, and in total there are 18 
initiatives distributed at different places in Sweden. Some of the initiatives have several types of 
consumers and solutions. The results show that most of the initiatives have consumers that are 
purchasers (12 out of 18 initiatives), followed by consumers that receives surplus Feeding exposed 
people organisations (5 out of 18 initiatives). Most of the initiatives have solutions that include 
reprocessing of surplus food (into a product, e.g. juice, smoothie, beer or cooked food), 11 out of 18 
initiatives. The second most used solution is digital market place, which 4 out of 18 initiatives use.   

3.2. Environmental impacts 
The results are presented in reference to the functional unit, which is 1 kg of redistributed surplus 
food ex retail. For the E-LCA this is presented as kg CO2 eq./FU, where FU is the functional unit. 

The results from the E-LCA show both positive and negative emissions. The positive emissions refer to 
the emissions that originate from the scenarios and consumers, starting from collection of surplus food 
at retail and ending when the consumer has picked up the scenarios’ product. In total there are four 
processes that are positive; Packaging, Energy for heating, Transport Staff and Transport Consumer. 
The negative emissions refer to the emissions that are being replaced by the scenarios, i.e. emissions 
that are being avoided due to the consumers consuming the scenarios’ products instead of consuming 
another product. The processes for negative emissions are Replaced packaging, Replaced energy for 
heating, Replaced Transport consumer and Replaced Food. Thus, there are both positive and negative 
emissions that finally produce a net value which represents if the scenarios’ services produce more 
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emissions than they are avoiding when redistributing surplus food. The surplus food would have been 
produced even if the scenarios did not exist, which is why the process Replaced Food is a negative 
emission – it is the food that the consumers would have consumed if not taking part of the initiatives, 
and is replaced by the initiatives’ products.     

 

 
Figure 14. Distribution of results for GHG emissions for included processes.  

In figure 14, all processes for each scenario are included, and the results show that the impact from each 
process varies between factors of 101 to 10-3. For the positive emissions, the process that overall have 
large emissions is Secondary packaging. For the processes of Transport staff and Transport consumer, 
the results vary between different scenarios. For In-store food bag charity, the largest emission is 
Transport staff (7.6 kg CO2 eq./FU) compared to the other scenarios whose positive emissions in this 
process are ranged within a factor of 10-2. Marketplace redistribution is excluded from this process as 
their staff do not use any transportation means. For the process Transport consumer, the positive 
emissions are the highest for the scenario Food reprocessing (0.05 kg CO2 eq./FU) and the lowest for 
Marketplace redistribution (0.002 kg CO2 eq./FU). The scenarios Feeding exposed people and 
Transportation redistribution are excluded from this process because their consumers are assumed to be 
walking to their respective charity organisation, and do not produce emissions. The positive emissions 
for Energy for heating are much lower overall with an impact of 0.02 kg CO2 eq./FU for Feeding exposed 
people and 0.007 kg CO2 eq./FU for Food reprocessing.  
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Figure 15. Distribution of emissions of Secondary packaging for the scenarios that use packages for their products. 

From the results shown in figure 14, the process Secondary packaging is also shown separately in figure 
15. The results for the process of packaging are presented by each scenario’s chosen package for a year 
(see appendix for used values of each type of packaging). This means that all of the members of the 
scenario Food store charity have used 52 plastic bags each during one year, and is the basis for both of 
the processes of Secondary packaging and Replaced secondary packaging. For Food bag charity, each 
member uses two sturdier plastic bags (that are assumed to last throughout the year) for the process 
Secondary packaging, and 52 plastic bags per member and year for the process of Replaced secondary 
packaging. In-store food bag charity provide their members with one cotton bag each that is assumed to 
last the entire year, thus one cotton bag per member is needed throughout the year and is used for the 
process Packaging. For the process of Replaced secondary packaging, each of In-store food bag 
charity’s members use 52 plastic bags each during one year. For Food reprocessing, each purchaser is 
provided with a glass bottle when purchasing one smoothie. Food reprocessing has 200 purchasers per 
week which is used in the process Secondary packaging, as well as in the process of Replaced secondary 
packaging. 

In the process Secondary packaging, the largest emissions originate from the cotton bag that In-store 
food bag charity’s uses with an impact of 1.1 kg CO2 eq./FU. The second largest positive emissions 
originate from the plastic bags that Food store charity use (0.3 kg CO2 eq./FU), followed by the sturdier 
plastic bag that Food bag charity uses (0.17 kg CO2 eq./FU). The lowest positive emissions originate 
from the glass bottles that Food reprocessing use for their smoothies (0.14 kg CO2 eq./FU). For Food 
bag charity that replaced plastic bags to sturdier bags, the net emissions are negative, and for In-store 
food bag charity’s that replaced plastic bags to cotton bags, the emissions are positive. For Food store 
charity and Food reprocessing, the positive and negative emissions are the same, meaning that the net 
emissions come out even. 
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Figure 16. Distribution of emissions from the replaced food for 1 kg surplus food from each scenario. 

From the results shown in figure 14, the process Replaced food is also shown separately in figure 16. 
The negative emissions originating from the replaced food for each initiative ranges from 0.56 kg CO2 
eq. for Food reprocessing to 1.02 kg CO2 eq. for Marketplace redistribution. 

For Marketplace redistribution, the impact is in total 1.02 kg CO2 eq., with the largest emissions 
originating from coffee (0.45 kg CO2 eq.) and milk (0.23 kg CO2 eq.), representing 200 grams of food 
each distributed over 1 kg. Transportation of food has a low impact on the results, with 0.12 kg CO2 eq. 
for Marketplace redistribution and 0.16 kg CO2 eq. for Food reprocessing. For the other initiatives, the 
food included in the analysis originates from Sweden and assume not to have an impact on the results. 
For the initiatives Food store charity, Food bag charity and In-store food bag charity, the largest 
emissions originate from chips (0.43 kg CO2 eq. for 200 grams) and for Feeding exposed people and 
Transportation redistribution it is hamburger that originates largest emissions (0.56 kg CO2 eq. for 50 
grams). The impact from Food reprocessing’s smoothie is presented as an average of all three smoothies 
and have a relatively low impact (0.4 kg CO2 eq. for 1 kg) compared to the other scenarios’ food items. 

The results can be verified with a study by Spångberg & Eriksson (2016) that have done an E-LCA of 
chutney production and compared this to other food waste disposal options. One food waste disposal 
option was chutney production from surplus food and is relevant to the results in this study. The results 
by Spångberg & Eriksson (2016) showed net emissions for producing chutney of surplus food (0.3-0.8 
kg CO2 eq./FU) depending on the recipe of chutney compared to. The chutney production can be 
compared to Food reprocessing’s smoothie production in this study as these products have similar 
ingredients.  
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3.3. Social impacts 
Table 9. The table presents the results for the inventory indicators for each of the scenarios.   

        Scenario 
 
 
Inventory  
indicator 

Food 
reprocessing 

Marketplace 
redistribution 

Food store 
charity 

In-store 
food bag 
charity 

Food bag 
charity 

Feeding 
exposed 
people 

Transportation 
redistribution 

No. workers9 3 5 5 3 1 5 1 

No. workers 
with diff.10 3  8  5 3 6 

No. volunteers 1   106 22 18  

No. people with 
medium 
income11 

200 312      

No. people with 
low income11   1300 580 390   

No. exposed 
people11      400 25641 

Kg of 
redistributed 

surplus food to 
consumer 
group13 

150 1346 7500 2737 2000 705 19230 

 

In table 9, the inventory indicators are presented with respective level of impact (light green = low 
impact, green = medium impact, dark green = high impact). The results show that Marketplace 
redistribution, Food store charity and Food bag charity employ the largest number of people (5 people 
each) that do not have difficulties entering the job market. Transportation redistribution employ the most 
people with difficulties entering the job market, followed by Food store charity (8 people) and Food bag 
charity (5 people), which is the subcategory with the highest social impact for workers. 

The highest social impact for the stakeholder group consumers is for the subcategory “Food 
opportunities for people with exposed income”, which is applicable on two of the scenarios; Feeding 
exposed people and Transportation redistribution. Transportation redistribution reaches more exposed 
people (25641 people) than Feeding exposed people (400 people) per week. For the subcategory “Food 
opportunities for people with a low income”, which has a medium social impact, Food store charity 
reaches out to the highest number of people (1300 people) with low income. The lowest social impact 
is gained through “Food opportunities for people with an average income”, where Food reprocessing 
reaches out to 200 people and Marketplace redistribution 3 companies.  

 

9 Number of people employed within initiative that do not have difficulties entering the job market 
10 Number of people employed that have difficulties entering job market 
11 Number of people that take part of service that have medium income/low income/exposed people. The number 
in this category is based on how many purchasers/members/companies that are provided with food on a weekly 
basis.  
12 Note that this number refers to companies and not individual people. 
13 This number is based on the amount of surplus food that is collected by the initiatives per week.  
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Figure 17. Amount of weekly redistributed food to consumer. 

Figure 17 represents the amount of surplus food that is redistributed to each purchaser, member or guest 
at their respective scenario. Food store charity, In-store food bag charity and Food bag charity 
redistribute similar amounts of food (4.7-5.8 kg) to each member. Feeding exposed people redistributes 
1.8 kg of food to each guest, followed by Transportation redistribution and Food reprocessing that 
redistribute 0.75 kg of food to each guest or purchaser. Note that Marketplace redistribution is not 
included in figure 17, because they redistribute 1346 kg of surplus food each week to three organisations 
– and not individual people, thus the amount of redistributed surplus food to each organisation is 449 
kg. 

 

 

Figure 18. Number of consumers per kg redistributed food. 
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The values presented in figure 18 are a representation of how many people that can take part of 1 kg of 
redistributed surplus food. A higher value than 1 indicates that more than 1 person can take part of 1 kg 
of food. Transportation redistribution and Food reprocessing have 1.3 recipients per kg of food (number 
of recipients per week/amount of surplus food that is redistributed per week), which means that 1.3 
recipients are redistributed 0.75 kg of food (figure 17). As for the other scenarios that have values lower 
than 1, this indicates that not more than one person can take part of 1 kg of food. The value of Feeding 
exposed people is 0.57 and indicates that 1 recipient can take part of 1.8 kg of food. For the scenarios 
Food store charity, In-store food bag charity and Food bag charity that have similar values, from 0.172-
0.212 recipients per kg food, it is indicated the recipients take part of 4-6 kg of food. For Marketplace 
redistribution, it should be noted that the number of recipients per week are 3 companies and not 
individual people, which gives the value of 0.002 recipients per kg of food. This indicates that the 
recipients take part of a large amount of food; 449 kg per recipient. 

 

 

 

Figure 19. Working hours per kg redistributed food. 

In figure 19, the working hours for all employees per kg redistributed food is presented. A lower value 
indicates that the scenario can redistribute more surplus food with less working hours. A higher value 
indicates that the scenario can redistribute less surplus food per worked hour. On the other hand, a high 
value also indicate that the employees are attributed more work hours per kg redistributed food, which 
might benefit the workers as they gain more work hours. Food reprocessing have 1.2 worked hours per 
kg food (working hours per year/ amount of redistributed surplus food per year), followed by Feeding 
exposed people that have 0.45, the other scenarios range from 0.14 for Food bag charity to 0.02 for 
Transportation redistribution. 
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3.4. Economic impact 

 

Figure 20. Cost & revenues for all scenarios presented in kSEK per month. 

The results for the LCC show that Food store charity have the highest costs (362 kSEK per month) when 
adding up all activities within the scenario (figure 20). The value of total revenues for Food store charity 
is 296 kSEK per month, which gives them the highest negative net value (66 kSEK per month) of all 
the scenarios. Two scenarios do not have a negative net value; In-store food bag charity and 
Transportation redistribution. In-store food bag charity have total costs of 89 kSEK per month, total 
revenue of 106 kSEK per month, and the highest positive net value of 17 kSEK per month. The result 
for lowest costs and revenues belong to Marketplace redistribution, with total costs reaching 90 kSEK 
per month and total revenues reaching 46 kSEK per month. The net value of 44 kSEK per month is 
therefore negative.  

 
Figure 21. Distribution of costs and revenues for individual activities. 

The highest costs for all scenarios in relation to individual activities are cost for employees (figure 21). 
The highest cost for employees is 351 kSEK per month for Food store charity, followed by 270 kSEK 
per month for Feeding exposed people. Product cost is low compared to cost for employees. The 
scenarios that have costs for their products are Food reprocessing, Food store charity and In-store food 
bag charity which all have different types of packaging for their products. However, the activity type 
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product does not have a large impact on the overall results for any of the scenarios as the costs range 
from 1960 (Food reprocessing), 1885 (In-store food bag charity) and 520 SEK per month for Food store 
charity. Cost for premises and indirect costs also have a low impact on the results for the LCC, which is 
no more than 10 000 SEK per scenario. The largest revenues for each scenario vary between scenarios, 
some have large reimbursements from the government, and some have large revenues from the product 
they sell. Transportation redistribution earns all revenues from their product (222 kSEK per month), as 
well as Marketplace redistribution (46 kSEK per month), compared to Feeding exposed people that 
earns all revenues from governmental reimbursements (217 kSEK per month). The other scenarios have 
a mix of revenues from their product and governmental reimbursements.  

 

Figure 22. Monthly net value per 1 kg of redistributed surplus food. 

Figure 22 represents the monthly net value per 1 kg of food. A positive value indicates that the scenario 
earns revenue per kg of food every month, and a negative value indicates that the scenario lose money 
per kg of food every month. Food reprocessing have the highest negative net value (-83 SEK) which 
indicates that they are not making any profit from their service. Two scenarios earn revenue per kg of 
food; In-store food bag charity and Transportation redistribution, with a positive net value of 1.6 SEK 
per kg and 0.2 SEK per kg respectively. 

3.5. Total sustainability ranking 
For the environmental impact, the performance of each scenario is based on the net value of yearly 
emissions in relation to the amount of redistributed surplus food (figure 23), and for the LCC this 
performance is based on the net value of yearly costs and revenues in the relation to the amount of 
redistributed surplus food (figure 24).  
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Figure 23. Yearly GHG emissions for all scenarios presented in tCO2 eq. 

Six of the seven scenarios have yearly negative net emissions in relation to the amount of redistributed 
surplus food (figure 23). Transportation redistribution have the highest negative emissions (840 t CO2 

eq.), followed by Food store charity (305 t CO2 eq.). Food bag charity, Marketplace redistribution, 
Feeding exposed people and Food reprocessing also have negative emissions, ranging between (119-3.8 
t CO2 eq.). In-store food bag charity is the only scenario that has positive net emissions, a value of (836 
t CO2 eq.). The scenarios are thus ranked in this order; Transportation redistribution (7), Food store 
charity (6), Food bag charity (5), Marketplace redistribution (4), Feeding exposed people (3), Food 
reprocessing (2) and In-store food bag charity (1) (table 10). 

 

 

Figure 24.  

In figure 24, the net value of each scenario in relation to total amount of yearly redistributed surplus 
food is presented. Food store charity have the highest yearly loss of approximately 0.8 mSEK per year. 
The scenarios Feeding exposed people, Food reprocessing, Marketplace redistribution, and Food bag 
charity have yearly losses that range between 0.75-0.4 mSEK. In-store food bag charity and 
Transportation redistribution are the only scenarios that have yearly profit, a value of 0.2 mSEK and 
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0.18 mSEK respectively. The scenarios are thus ranked in this order; In-store food bag charity (7), 
Transportation redistribution (6) Food bag charity (5), Marketplace redistribution (4), Food reprocessing 
(3), Food store charity (2) and Feeding exposed people (1) (table 10).  

 
Figure 25. The distribution of three types of worker groups within each scenario. These worker groups are Workers 
with difficulties entering the job market, Workers (without difficulties entering the job market) and volunteers.  

For the S-LCA, the performance is measured on the basis of combined factors. Firstly, the percentage 
of workers per worker group is considered (figure 25), together with the level of impact for that 
stakeholder.  

For the level of impact for stakeholder, the work group Workers with difficulties entering the job market 
has a high impact and scores the value 3. The work group Volunteers have a medium impact and scores 
the value 2, and the work group Workers have a low impact and scores the value of 1. The percentage 
distribution of each of the work groups were multiplied with respective score for the level of impact, 
producing a number between 1 and 3. Therefore, the scenario with highest number has the highest social 
impact and the scenario with the lowest number have the lowest social impact. Thus, the highest score 
belong to, in this order; Transportation redistribution, Food store charity, Food bag charity, Food 
reprocessing, In-store food bag charity, Feeding exposed people and Marketplace redistribution.  

Another factor to be considered was the amount of yearly redistributed surplus food in combination with 
high, medium and low social impact. The high social impact is scored 3 and given to the consumer group 
“Exposed people”, the medium social impact is scored 2 and given to the consumer group “People with 
low income” and the low social impact is given to the consumer group “purchasers” and “companies”. 
The scenario that has the highest amount of redistributed food is Transportation redistribution (1000 
ton), followed by Food store charity (360 ton), In-store food bag charity (142 ton), Food bag charity (96 
ton), Marketplace redistribution (70 ton), Feeding exposed people (36.7 ton) and Food reprocessing (7.2 
ton). Each of the scenarios’ amounts of redistributed surplus food was multiplied with respective score 
for the level of social impact for each consumer group. The scenario with highest number has the highest 
social impact and the scenario with the lowest number have the lowest social impact. Thus, the highest 
score belongs to, in this order; Transportation redistribution, Food store charity, In-store food bag 
charity, Food bag charity, Feeding exposed people, Marketplace redistribution and Food reprocessing. 

The scores from the two upper paragraphs added, and the scenario with the highest score received the 
overall highest score in this impact group. The scenarios are thus ranked in this order; Transportation 
redistribution (7), Food store charity (6), Food bag charity (5), In-store food bag charity (4), Food 
reprocessing and Feeding exposed people (3) and Marketplace redistribution (1) (table 10).  
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Table 10. The scores for all scenarios in all impact groups, which are added together in a total score.  

   Scenario 
 
 

Ranking 

Food 
reprocessing 

Marketplace 
redistribution 

Food 
store 
charity 

In-store 
food bag 
charity 

Food 
bag 
charity 

Feeding 
exposed 
people 

Transportation 
redistribution 

E-LCA 2 4 6 1 5 3 7 
LCC 3 4 2 7 5 1 6 
S-LCA 3 1 6 4 5 3 7 
Total 8 9 14 12 15 7 20 

 

In table 10, the ranking of each scenario is presented. The scenario that have the highest score is 
Transportation redistribution with the score 20 out of 21. The scenarios that follows are, from highest 
to lowest score; Food bag charity (15 of 21), Food store charity (14 of 21), In-store food bag charity (12 
of 21), Marketplace redistribution (9 of 21), Food reprocessing (8 of 21) and Feeding exposed people (7 
of 21). 

 

 
Figure 26. The total sustainability ranking for each scenario, divided into environmental, social and economic 
impacts. 

In figure 26, the distribution of each impact group is shown, and the total rank of each scenario can be 
presented. The ranking is as follows; Transportation redistribution, Food bag charity, Food store charity, 
In-store food bag charity, Marketplace redistribution, Food reprocessing and Feeding exposed people.  
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4. Discussion 
4.1. Environmental impacts 

Transportation redistribution and Food store charity redistribute the largest amount of surplus food and 
have yearly negative net emissions that are much higher than the rest of the scenarios. This indicates 
that these two scenarios create high yearly environmental savings by redistributing large amounts of 
surplus food. The amount of yearly redistributed surplus food is much larger for Transportation 
redistribution and Food store charity than for Food bag charity, Marketplace redistribution, Feeding 
exposed people and Food reprocessing which produces much smaller negative net emissions. Even 
though Food reprocessing has the lowest GHG emissions (kg CO2 eq./ FU, (figure 14)), the scenario 
redistributes a yearly amount of surplus food that is too low to have a large impact in the long run, and 
the same applies to the other scenarios that had low GHG emissions per kg redistributed food. In-store 
food bag charity is the only scenario that has positive net emissions, thus not producing any 
environmental savings. The process Transport staff is high for In-store food bag charity, mainly because 
it is assumed that the staff transports themselves to and from the food stores via buses. As the other 
scenarios have staff that collect and transport food in the vehicle they are using, while the staff of In-
store food bag charity only transport themselves to and from the food stores, the emissions per functional 
unit becomes higher for In-store food bag charity. 

There are also other uncertainties in the results for the E-LCA due to the assumptions, the most 
prominent being the process Replaced food. This process is uncertain as there are no scientific facts that 
support the assumptions of what type of food that is replaced by the scenarios. A survey that quantified 
how much the different consumers eat and what types of food items they bought would make the results 
more rigid. Although, the time frame of the study did not allow for this type of survey and could therefore 
not be included. On the other hand, the assumptions are based on the interviews with managers at 
Matkassen and Mikaelsgården which are in daily contact with the consumers and should have some 
knowledge on this matter. Further, there are some material (NFA, 2012; The Swedish organisation of 
City Missions, 2017; 36 dagar på gatan, 2018) pointing towards the correctness of the assumptions that 
were made in this study, however not scientifically verified. The negative emissions for Feeding exposed 
people and Transportation redistribution are relatively large - even assuming they only eat 300 grams of 
1 kg - mainly as the exposed people are assumed to eat hamburgers. On the other side there is Food 
reprocessing that have lower negative emissions, mainly due to the fruit and vegetables, although 700 
grams more food included than for Transportation redistribution and Feeding exposed people. This 
creates dissonance as the environmental benefit of redistributing surplus food to exposed people perhaps 
should be lower as they eat less food. Further, a person that can afford to buy food probably eats more 
than an exposed homeless person and should have higher environmental emissions. Clearly the results 
are highly dependent on the type of food that is replaced.           

However, the results from Food reprocessing can be somewhat verified as they can be compared to a 
similar study (Spångberg & Eriksson, 2016). The production of chutney and smoothie from surplus food 
have both negative net emissions, (0.3-0.8 kg CO2 eq./ for the chutney production and roughly 0.5 kg 
CO2 eq./ for Food reprocessing’s smoothie production.  

4.2. Social impacts 
The results for the S-LCA can be discussed in terms of the stakeholders: workers and consumers. The 
scenarios Transportation redistribution, Food store charity, Food bag charity, Feeding exposed people 
and Food reprocessing all employ workers that have difficulties entering the job market, although the 
number of people that they employ varies. As Transportation redistribution employs most people within 
this group they have larger social impact than the other scenarios. The opportunity to work for people 
that have difficulties entering the job market is important as these people might not have gained another 
job opportunity, making organisations that open up for these types of opportunities important. Food bag 
charity have more workers (in total 28 people) than Transportation redistribution (in total 7 people) but 
have more volunteers working for them, which have a lower impact on social value. The motivation for 
volunteers to work with these scenarios probably originates from wanting to do something good for both 
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society and environment. Moreover, they are an important source of labour for Food bag charity which 
is based on the City Mission which is a non-profit organisation.     

The consumers that gain most social value from receiving food is exposed people that have little or no 
income, followed by people with low income. As Transportation redistribution redistribute the largest 
amount of food to this consumer group, they also receive the largest social value. The difference between 
the capacity of Transportation redistribution and Feeding exposed people, that have the same consumer 
group, is evident. Feeding exposed people redistribute 705 kg food per week while Transportation 
redistribution redistribute 19230 kg per week which have a large impact on the number of people that 
can receive food through the scenario. The exposed people might not have eaten if they did not receive 
food from Transportation redistribution or Feeding exposed people, which is why these types of 
solutions have high social value. The scenarios Food store charity, Food bag charity and In-store food 
bag charity also have high social value as they redistribute food to another consumer group – people 
with low income. Even though this consumer group have some form of income, their monetary means 
are very limited, and it seems many of them have children (e.g. Food bag charity had 193 member 
households with children out of 400 households) to support. If the members did not partake in Food bag 
charity, they would perhaps eat less amount of food and less nutritious content. As Food bag charity 
redistributes a large amount of vegetables and fruit, this can be a valuable source of vitamins and 
minerals – essential pieces for a healthy diet.      

4.3. Economic impacts 
All but two scenarios (In-store food bag charity and Transportation redistribution) had monthly 
monetary losses. A scenario cannot be economically sustainable if the organisation is losing money 
every month. However, there is some uncertainty regarding the costs and revenues of each of the 
scenarios. All costs are based on information from the initiatives’ websites or through interviews, 
although these numbers are in many cases not precise or unknown and estimations of the costs are used. 
The scenarios Food store charity, Food bag charity and Feeding exposed people also have revenues from 
company and individual donations as well as the advantage of distributing money to respective scenario 
from another sector within the organisation. This is not included in the assessment as the values of these 
revenues are unknown. Including these values would probably give each of these scenarios a net 
monetary value that comes out even.  

On a different note, is a company economically sustainable if it needs monetary support from another 
organisation? All scenarios excluding Marketplace redistribution and Transportation redistribution have 
some sort of monetary support from the government, counted as revenue in the LCC. Taking away this 
support might also create a financial situation that is not economically sustainable for the scenarios. 
Food bag charity and Feeding exposed people, as well as In-store food bag charity have several 
volunteers working for them, lowering the costs for these companies, especially In-store food bag charity 
that have 106 volunteers out of 109 workers. Without these volunteers, In-store food bag charity would 
have much higher costs, making it evident they depend on volunteers to be able to sustain themselves. 

4.4. Total sustainability ranking 
The results for the ranking (figure 26) showed that Transportation redistribution is the scenario that has 
the highest score for overall sustainability, meaning that this could be the most favourable choice for a 
surplus food redistributing scenario. This scenario has negative net emissions in the environmental 
assessment, positive social impacts for both workers and consumers, and monetary revenues each 
month. Compared to Food bag charity and Food store charity that are the runners-up for the overall 
sustainability ranking, both scenarios redistribute a lower amount of surplus food – which is an important 
aspect to consider. The capacity of scenarios matter as there is large amounts of surplus food in Sweden, 
originating from amongst others the retail sector where changes can evidently be made. If Sweden wants 
to reduce its food waste in terms of meeting the demands of target 12.3 in the SDG’s and follow the 
recommended 50 percent reduction by 2030 recommended by Strid (2019), solutions that redistribute 
large amounts of surplus food are needed. 
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The initiatives that this study have been based on whose data used in the assessments are rather new and 
are still under development, thus these initiatives might not have reached their full potential yet. In the 
results from the identification of the initiatives in Sweden, various solutions and consumers are 
presented (table 8) that might be needed in Sweden as they cover different areas of interest. Several of 
the assessed scenarios work towards exposed people and people with low income that are consumer 
groups that gain high social value from receiving food, and that would probably not get similar support 
from somewhere else. As for the scenarios Food reprocessing and Marketplace redistribution, it seems 
as they must increase the amount of food they redistribute to gain larger environmental and economic 
impacts, and to have an overall impact on target 12.3 in the SDG’s.   

As stated in the introduction, Schneider (2013) argues that all sustainability dimensions (environment, 
society, economy) are met in regard to food donations to people in need, however this argument might 
have shortcomings. Trade-offs between economy, environment and society can be seen for some of the 
scenarios. There are clear social benefits for redistributing surplus food to people in need, although the 
environmental benefits for redistributing surplus food to people in need should be lower compared to 
redistributing surplus food to people with higher income. People with higher income eat more animal 
products (SFA, 2012), with (in general) higher GHG emissions, than people with low income, as well 
as larger amounts of food than exposed people. Thus, if people with higher income avoids purchasing 
food at retail and instead purchases surplus food, the environmental benefit should be higher. This trade-
off is however not evident in this study as the assessed scenarios that have purchasers or companies as 
consumers do not have any animal products as replaced food. This makes it clear that there is a need for 
further research as the knowledge of sustainability for prevention of food waste is limited.   
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5. Conclusion 
Eighteen third-party initiatives that redistribute surplus food were found, and seven of these were chosen 
to collect data from and developed into scenarios, and assessed with life cycle methodologies. The 
initiatives have different solutions and consumer groups and have been categorised accordingly. The 
results showed that there are overall environmental savings to gain from different redistributing surplus 
food scenarios with different solutions, especially from Transportation redistribution that redistribute a 
much larger amount of surplus food than any other scenario. It is also clear that the assessed scenarios 
have valuable social impacts as consumers that have limited income gain benefits from the scenarios 
that targets low income people as customer group as they receive food.  Moreover, it is evident that most 
scenarios are using a mix of worker groups in their organisation that also have various levels of social 
impacts. For the economic assessment, it has been shown that most of the scenarios do not earn profit 
as of today. In the total sustainability ranking, Transportation redistribution is the scenario that scored 
the best. Addressing the political target 12.3 in the SDG’s, the study suggests that scenarios that 
redistribute large amounts of surplus food in Sweden are needed due to the large amount of surplus food 
in the country, and to meet the need to reduce the food waste by 50 percent by 2030 in Sweden.  
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Appendixes 
APPENDIX A. Values for emissions originating from different types of food used in E-LCA. 

Scenario Type of food GWP (kg CO2 

eq.) 
Cradle to retail 

Country of 
origin 

Reference 

 
Food store charity 
 
Food bag charity 
 
In-store food bag 
charity 
 

Yoghurt  
Pasta 
Chips (crisps) 
Bread 

1.27 
0.5 
2.15 
0.67 
 
 

Sweden 
Sweden 
Sweden 
Sweden 

Flysjö (2012) 
Röös et al. (2011) 
Nilsson et al. (2011) 
Angerwall & Sonesson (2011) 
 

 
Feeding exposed 
people 
 
Transportation 
redistribution 

Hamburger: 
Beef 
Tomato 
Lettuce 
Bread 
 
Sandwich: 
Bread 
 
Cheese 
Lettuce 
Tomato 

 
Bread 
 

 
19.8 
0.81 
0.31 
0.67 
 
 
0.67 
 
9.93 
0.31 
0.81 
 
0.67 

 
Sweden 
Sweden 
Sweden 
Sweden 
 
 
Sweden 
 
Sweden 
Sweden 
Sweden 
 
Sweden 
 
 

 
Cederberg et al. (2009) 
Davis et al. (2011) 
Strid et al. (2014) 
Angerwall & Sonesson (2011) 
 
 
Angerwall & Sonesson (2011) 
 
Flysjö (2012) 
Strid et al. (2014) 
Davis et al. (2011) 
 
Angerwall & Sonesson (2011) 
 

 
Food reprocessing 

Recipe 1: 
Apple 
Water 
Beetroot 
Lime (Lemon) 
Cinnamon 
(Ginger) 
Salt  
 
Recipe 2: 
Peppers 
 
Apple 
Water 
Lime (Lemon) 
Ginger 
Chili 
Turmeric 
(Ginger) 
 
Recipe 3: 
Orange 
Satsuma 
(Lemon) 

 
0.21 
Neglected 
0.11 
0.7 
0.88 
 
Neglected 
 
 
1.1 
 
0.21 
Neglected 
0.7 
0.88 
0.66 
0.88 
 
 
 
1 
 
0.7 

 
Sweden 
 
Sweden 
Italy 
RoW14 
 
 
 
 
Italy (in 
greenhouse) 
Sweden 
 
Italy 
RoW 
Australia 
RoW 
 
 
 
Italy 
 
Italy 

 
Davis et al. (2011) 
 
González et al. (2011)15 
Beccali et al. (2009)16 
Audsley et al. (2009)16  
 
 
 
 
Bellura et al. 201217 
 
Davis et al. (2011) 
 
Beccali et al. (2009) 
Audsley et al. (2009) 
Maraseni et al. (2010)16 
Audsley et al. (2009) 
 
 
 
Beccali et al. (2009) 
 
Beccali et al. (2009) 

14 Row (Rest of the world), this is assumed to be India. 
15 From cradle to the port of Gothenburg, Sweden. Emissions to retail (Stockholm) are included. 
16 From cradle to gate. Emissions to retail (Stockholm) is calculated in NTM (2019) and shown in appendix 3. 
17 From cradle to grave 
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Water 
Carrot 
 
 
 
 
Lemon 
Ginger 

 
Neglected 
0.13 
 
 
 
 
0.7 
0.88 

 
 
Sweden 
(assuming 
on 5 % on 
peat soil) 
 
Italy 
RoW 

 
 
Davis et al. (2011) 
 
 
 
 
Beccali et al. (2009) 
Audsley et al. (2009) 

 
Marketplace 
redistribution 

Pineapple 
Coffee 
Milk 
Mushrooms 
Beer 

0.28 
2.24 
1.4 
0.06 
0.76 

Costa Rica 
Costa Rica 
Sweden 
Australia 
UK 

Ingwersen (2012)18 
Killian et al. (2013) 
Flysjö (2012) 
Maraseni et al. (2010) 
Amienyo & Azapagic (2016) 

 

APPENDIX B. Values for emissions originating from transportation (collecting surplus food from food actors) 
used in E-LCA. 

Transports scenarios Km per week Inventory data 
Food store charity  1541  Rigid truck < 7.5 t, Diesel E5 Swe, 

Euro 5  
Food bag charity 170  Van, Petrol E5 Swe, Euro 5 
Feeding exposed people 37 Van, Petrol E5 Swe, Euro 5 
In-store food bag charity 0  
Food reprocessing 107.4  Van, Petrol E5 Swe, Euro 5 
Marketplace redistribution 120  Rigid truck < 7.5 t, Diesel E5 Swe, 

Euro 5 
Transportation redistribution 1500  Rigid truck < 7.5 t, Diesel E5 Swe, 

Euro 5 
  

APPENDIX C. Values for emissions originating from transportation of food (to and within Sweden) used in E-
LCA. 

Transport food Inventory data Reference 
Transport from port in 
Gothenburg, Sweden to 
Stockholm, Sweden 
 
 
Transport from Berlin, Germany 
to Stockholm, Sweden 
 
 
 
Transport from Rome, Italy to 
Stockholm Sweden 
 
 
 
Transport from London, UK to 
Stockholm, Sweden  
 
 
 
Transport from Sydney, Australia 
to port in Gothenburg, Sweden 
 

470 km 
Rigid truck with trailer 28-34 t, 
Diesel B5 SWE, Euro 4, cargo 
load factor 80% 
 
1083 km  
Rigid truck with trailer 28-34 t, 
Diesel B5 EU, Euro 4, cargo load 
factor 80 % 
 
2546 km 
Rigid truck with trailer 28-34 t, 
Diesel B5 EU, Euro 4, cargo load 
factor 80 % 
 
1743 km 
Rigid truck with trailer 28-34 t, 
Diesel B5 EU, Euro 4, cargo load 
factor 80 % 
 
 
22250 km 

Google maps (2019) 
NTM (2019) 
 
 
 
Google maps (2019) 
NTM (2019) 
 
 
 
Google maps, 2019 
NTM (2019) 
 
 
 
Google maps, 2019 
NTM (2019) 
 
 
 
 
Sea-distances.org (2019) 
NTM (2019) 

18 Emissions to retail (Stockholm) is calculated in NTM (2019) and shown in appendix C. 
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Transport from Limon, Costa Rica 
to port in Gothenburg, Sweden 
 
 
Transport from Visakhapatnam, 
India to port in Gothenburg, 
Sweden 

General cargo ship, dwt 30000, 
cargo load factor 80 % 
 
9445 km 
General cargo ship, dwt 30000, 
cargo load factor 80 % 
 
14851 km 
General cargo ship, dwt 30000, 
cargo load factor 80 % 
 

 
 
Sea-distances.org (2019) 
NTM (2019) 
 
 
Sea-distances.org (2019) 
NTM (2019) 
 

 

APPENDIX D. Values used in the LCC. 

Activity LCC  Reference 
Compensation for using own car 
in work 

18,5 SEK STA (2017) 

General payroll tax 31,42 % STA (2019) 
Holiday pay according to the 
percentage rule 
 

12% SFS (1977:480) 

 

APPENDIX E. Values used for the process “Secondary packaging” in the E-LCA. 

Product Inventory data Reference 
Glass bottle production per kg 
(Transport from Germany 
included and shown in appendix 
C.) 
 
 
HDPE Plastic bag 
 
Cotton bag 
 
Non-woven polypropylene bag 

Packaging glass production, white 
– DE 
CO2, 0.308 kg 
CH4, 8.94e-08 kg 
N2O, 0.000869 kg 
 
1.578 kg CO2 eq.  
 
271.533 kg CO2 eq. 
 
21.510 kg CO2 eq. 
 

Ecoinvent, version 3.5 (2018) 
 
 
 
 
 
Environment Agency (2011) 
 
Environment Agency (2011) 
 
Environment Agency (2011) 

 

APPENDIX F. Values used for the process “Energy heating for food” in the E-LCA. 

Activity type Inventory data Reference 
Nordic electricity mix, g/kWh, in 
2009. Electricity production and 
distribution, taking into account 
net imports/ net exports 
 
Energy heating for Food 
reprocessing 
 
 
Energy heating for Feeding 
exposed people 

130.5 g/kWh 
 
 
 
 
6048 kJ for one batch of smoothie 
 
 
8064 kJ for one batch of smoothie 

IVL, 2012 
 
 
 
 
E = c × m × ΔT + effect (1500) × 
heating time 
 
E = c × m × ΔT + effect (1500) × 
heating time 
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