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Definitions 

Anaerobic digestion is one of two techniques used for biological treatment of food waste. It is 
a process in which renewable methane is created as opposed to in the oxygen-consuming 
alternative composting. The net emission of carbon dioxide is zero in the digestion process 
hence anaerobic digestion is the most environmentally feasible alternative for handling 
biodegradable waste. The Swedish term for anaerobic digestion is ‘rötning’. 

Biodegradable waste is a generic term for easily degradable waste that is well adapted for 
composting or digestion techniques. In this thesis, it refers only to the food waste of relevance 
although the general term can also include green waste (i.e. yard waste). 

Composting is one of the two techniques used for biological treatment of food waste. In the 
context of this paper the term refers to the aerobic technique that is used by many 
municipalities for digestion of collected biodegradable waste from all households in the 
system. During the composting process oxygen is consumed to digest the food. See further the 
alternative anaerobic digestion. 

Combustible waste is waste that is burned without any infusion of oxygen. In the setting of 
this thesis it refers to the household waste that is not sorted as food waste i.e. ‘the usual 
waste’. 

Extended producer responsibility is the regulation stating that producers are responsible for 
the entire lifecycle of their products. The aim is to incorporate products’ environmental costs 
into market prices and increase recycling rates. Newspapers, cans and cardboards are 
examples of such products, and they are often dropped off and collected at recycling stations. 
Food waste and combustible waste do not fall under the extended producer responsibility. 

Flat fee system is the term for kerbside collection systems where the annual fee paid by the 
households is a fixed fee. See further volume-based fees and weight-based fees. 

Food waste is a form of biodegradable waste and is in this setting defined as discarded 
organic products from households. Organic yard waste is not included. 

Kerbside collection is the service of ‘by-the-door’ garbage collection provided by 
municipalities to households. Normally it consists of personnel with specially built trucks that 
collect waste from the households’ waste bins. Kerbside collection is the default system in 
Sweden for waste and food waste collection. 

Mandatory food waste collection is a system where necessary facilities for food waste sorting 
are provided by the municipality within the standard fee. There is however no obligation to 
use the facilities. 

Optional food waste collection is a system where households have to make an active decision 
to participate in the food waste collection system and thereby receive necessary facilities. 
Once enrolled in the system there is no obligation to actually use the facilities. 
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Volume-based fees are commonly used as an incentive system with the aim of decreasing the 
amount of garbage generated by households. As with weight-based fees the idea is to make 
customers pay a fee that is increasing with the amount of garbage. The total fee can either be 
constructed by one fixed part together with a volatile part or be completely volume-based. 

Weight-based fees are used as incentive system with the aim of decreasing the amount of 
garbage generated by households. As with volume-based fees the idea is to make customers 
pay a fee that is increasing with the amount of garbage. It is a newer system of which the 
effect has been subject to debate. The total fee can either be constructed by both a fixed and a 
weight-based part or be completely weight-based. 

Unit-based pricing describes fees of kerbside collection that are depending on the amount of 
garbage bags collected. Both volume-based fees and weight-based fees are examples of unit-
based pricing as opposed to flat fee pricing.1 

  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1 Source for all definitions: Avfall Sverige (n.d.) 
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1. Introduction 
	
  

Every week, an average Swedish household throws 5.6 kilo food in the bin. Over 35 per cent 

of it would have been possible to eat. Consequently, every fifth bag of food that a Swedish 

household buys ends up as waste. In a time of global warming and collective concern for the 

greenhouse effect one could argue that more attention should be drawn to this fact. The food 

thrown away generates carbon dioxide emissions of 1 425 000 ton each year, equivalent to 

emissions from 525 000 cars or 345 000 houses warmed by oil (Släng inte maten 2011). The 

first-hand solution to the problem would be to source reduce, that is to buy less food, eat more 

leftovers and avoid throwing food merely because it has passed its expiration date. Although 

this type of reduction in generated waste would be optimal, it is rather difficult for authorities 

to implement such a change in behaviour among individuals. Hence it is highly relevant to 

investigate the possibilities to better handle and control the levels of waste. In practical terms 

this implies improvements of food waste sorting systems as well as an improvement of the 

techniques used for extracting energy from the waste generated. 

At the time of writing, the treatment of food waste differs a lot between geographical areas. 

Out of Sweden’s 290 municipalities, 175 offer separate kerbside collection of food waste out 

of which 20 offer the service only to large-scale catering establishments. In the remaining 

municipalities, the systems differ practically in the sense that some systems provide the 

households with separate containers or disposals. Other systems are built upon optic sorting 

where differently coloured plastic bags are used to sort out biodegradable waste. More 

important from an environmental perspective is that the systems also differ in how the food 

waste is being handled. The two different treatment methods are regular composting and 

anaerobic digestion of which the latter is non-oxygen extracting hence more environmentally 

acceptable. Despite that, anaerobic digestion is relatively rare since many facilities find it hard 

to design a profitable system for transmuting the food waste into energy. (Avfall Sverige 

2013b) 

In all, this declares the presence of 135 municipalities that do not adapt any system for the 

handling of households’ biodegradable waste. Even more municipalities do not have any 

functioning system for anaerobic digestion. As an intervention to adjust for this deficiency a 

new stage goal was recently set by the Swedish Government. It states that at least 50 per cent 

of the food waste is to be sorted and that 40 per cent shall be treated with anaerobic digestion 
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by 2018. As a consequence, the anticipations in the industry are that many municipalities will 

have to implement a new system within the upcoming years to be able to contribute to the 

fulfilment of the stage goal (Swedish Environmental Protection Agency 2013). Given the 

current status, some municipalities will have to change their existing treatment systems from 

composting to anaerobic digestion whilst the 135 municipalities that are currently not sorting 

out the households’ food waste at all are in need of implementing a completely new system. 

The practical setting of waste management demands consumers perform the actual sorting 

themselves. Therefore, municipalities need not only to format recycling systems that meet up 

with the environmental goals but also to construct them so that they contain sufficient 

incentives for consumer performance. One can easily understand that a new digestion system 

will serve no purpose if the consumers do not perform the actual sorting correctly. There is a 

rather well-developed debate about which economic incentives in the shape of different waste 

fees that give most effect, and the current research leaves questions unanswered (Ferrara and 

Missios 2005; Jenkins et al. 2003; MORI 2002). 

One regulative approach applied in an increasing number of municipalities is the ordinance of 

mandatory participation in food waste collection programmes. In practice, this means that all 

participants in the waste management programmes are automatically provided with the proper 

equipment for separating their food waste from the regular household waste. This means that 

they are provided with two separate bins, two-folded litterbins or special bags for the food 

waste, depending on the system used in the particular municipality. In municipalities where it 

is not mandatory to participate, households must instead voluntarily announce that they want 

to participate in the food waste sorting programme. The Swedish Waste Management and 

Recycling Association, the Swedish organisation for waste statistics, has collected 

information from the 175 municipalities that adopt a system for food waste collection. Of 

these municipalities, 57 per cent have optional systems and the rest apply a mandatory system 

in which all households are connected to the sorting of food waste. The aim of the mandatory 

systems is to enhance the recycling rates by turning food waste sorting into the default option. 

By making the food waste sorting equipment a compulsory investment as a part of the price 

paid for the garbage collection, the expectation is that more households will sort out their food 

waste than if they would have to actively choose to be a part of the food waste programme. 

(Avfall Sverige 2013a) 

Despite the widespread use there is surprisingly little research on the actual effects of setting 

up a mandatory sorting system. In most papers, ‘mandatory system’ is mentioned as a 
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controlling dummy variable in a multiple regression analysis and few well-founded 

conclusions are drawn regarding the effects from regulating the sorting of food waste (Van 

Houtven and Morris 1999; Ferrara and Missios 2005). These vague findings can certainly be 

seen as indications of the possible effects from adapting a mandatory sorting system, but 

research mainly devoted to the effects of mandatory food waste sorting is shining 

conspicuously with its absence. 

By reason of the increased interest in food waste sorting expected from Swedish 

municipalities, this paper aims to investigate the effects of local government regulations of 

food waste sorting as mandatory. Adapting economic and behavioural theories when 

analysing a data set of waste management systems and current levels of recycling in all 

Swedish municipalities, this paper investigates the relationship between recycling levels and 

policy in use. The inhabitants’ environmental concern is identified as potentially important for 

actual behaviour performed. Hence, such indicators are added with the intention of further 

investigating the circumstances under which a mandatory or optional sorting system might be 

useful. This is highly relevant due to the risk that an environmentally unconcerned household 

might not respond to the possibilities of food waste sorting despite the fact that it is included 

in the fee they are paying. For such a household, the fee paid can be seen as a sunk cost. Since 

the sorting of food waste demands a greater effort from each household in terms of time and 

space than throwing all garbage in the same waste bin, they need to be willing to pay this cost 

of effort to use the equipment provided. An analyis of the difference in actual behaviour 

between when being provided with the food waste sorting equipment automatically and when 

having to actively request for it will provide necessary information for policy makers to 

effectively decide on how to accomplish a high level of food waste sorting.  

Thus we aim to answer the following research question: 

Is mandatory participation in food waste sorting programmes an effective tool 

for policy makers in order to increase the sorting level of food waste? 

With the subsequent question: 

Is it possible to identify differences in the efficiency of such a policy tool 

depending on the degree of environmental concern among households? 
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2. Theoretical Framework 
	
  

In order to analyse the effects of a mandatory system for food waste sorting we have included 

an extended framework of behavioural aspects in addition to the neoclassical view of rational 

agents as merely utility maximisers. This framework will be used when evaluating a data set 

of food waste levels in Swedish municipalities complemented with demographic information 

as well as with measures of environmental concern and indicators of current subjective norms. 

Due to the fact that households’ incentives for food waste sorting are not purely monetary, the 

policy evaluation of mandatory food waste sorting needs to be done with respect to more than 

monetary interests in mind. A framework is built that is versatile enough to explain the 

variations found when analysing the data set of measured waste quantities. Based on 

neoclassical economics and the Theory of Planned Behaviour we aim to decide upon relevant 

variables to refine our econometric treatment of the data and further to explain the results we 

obtain. 

 

2.1 Neoclassical Economics and Utility Curves 

Using the neoclassical view of utility maximising behaviour we automatically introduce a few 

strong assumptions. The standard rational model of decision-making assumes that actors have 

clear preferences, conduct a thorough information search and evaluate all available 

alternatives before making a choice to thereafter take action. The assumption of rational 

decision-making processes implies that the actors will make decisions to maximise utility 

(Simon 1955). The utility maximisation is assumed to hold for every household as an entity 

hence they will try to gain as much utility as possible from resources invested. Viewing utility 

as a monetary phenomenon, households participating in a mandatory sorting programme will 

receive higher utility without actually sorting out food waste since they have the same 

monetary costs, but face a lower cost of time and effort. In a world were only time and money 

matter, the fee paid would be viewed as a sunk cost and the facilities provided would not be 

used for food waste sorting.  

Perceived utility can also, and will during this thesis, be given by a trade-off between personal 

costs and benefits from using time and space for environmentally friendly causes. The 

perceived benefits will come from the joy of performing an environmentally friendly action 
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and possibly from having structured sorting systems at home, whilst the costs arise from the 

loss of time and space when sorting out the food waste. The trade-off between these costs and 

benefits will differ from household to household depending on their individual utility curve. A 

specification of the utility function will be defined, but before introducing the utility function 

we need to make a clear distinction between how households with different environmental 

concern are divided.  

Environmental concern is in this scenario considered to be of great importance for how 

households value the costs versus benefits from the action of food waste sorting, hence they 

are predicted to respond differently to the policy of a mandatory system. We make the 

assumption that households can theoretically be divided into two groups, A and B, and that 

the households follow the standard rational model when making decisions. Group A consists 

of environmentally engaged actors who maximise utility of already paid services in a 

mandatory system by conducting the most environmentally friendly behaviour. Group B 

consists of households whose interest in environmental issues is not large enough to offset the 

increased inconvenience of sorting out and storing food waste. However if an optional system 

is applied, the households need to actively announce that they want to participate in the food 

waste sorting system. In such a system, Group A would theoretically maximise utility by 

making the effort to participate in the programme whereas Group B would not. 

With the distinction between Group A and Group B households stated, we will proceed with 

presenting the expected utility curves. Drawing on the work of Akerlof and Kranton in 

‘Economics and Identity’ (2000), we propose the following utility function describing the 

utility from sorting out food waste for a household j in whichever municipality. 

Uj = Uj (aj, aj*, Ej) 

The utility of household j, Uj, depends on j’s actions aj, the actions of others aj*, and 

j’s environmental concern Ej.  Monetary and physical costs and benefits of waste sorting are 

captured within aj and aj*, which are exogenous. 

Environmental concern is defined as follows: 

Ej = Ej(aj, aj*; ej, ɛj, P) 

Environmental concern depends on each household j’s perception of the importance of the 

environment, ej. At any given level of importance of the environment, P represents the 
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ideal behaviour hence the characteristics and behaviour to be expected from an individual 

with this perception. For example, when the environment is considered important, a recycling 

behaviour is expected and therefore included in P. Finally, ɛj indicates to which extent the 

household j’s characteristics and behaviour match the ideal, P. 

As previously stated, households maximise their utility Uj in their decision to sort out food 

waste, and this maximisation depends on their concern for the environment Ej. Letting EjA 

denote the environmental concern for households in Group A and EjB denote environmental 

concern for Group B, the earlier distinction between households is applied. The expectation 

throughout this thesis is that EjA> EjB so that households in Group A receive a higher utility Uj 

from each action of sorting represented by aj. Since we use community level data, the variable 

representing this will be calculated as the density of Group A households in each 

municipality.  

In order to apply this framework in practice and separate EjA from EjB, we need to extend the 

neoclassical framework to investigate what factors might affect ɛj for different ej under a 

given P. The Theory of Planned Behaviour will work as a tool for identifying norms and 

attitude variables that can be used as indicators for actual characteristics and behaviour among 

households. 

 

2.2 Theory of Planned Behaviour 

In the neoclassical view described above we explain the need to find measures for what 

actually influences behaviour and environmental concern thus how ej and ɛj interoperates in 

the shaping the utility curves. By including the Theory of Planned Behaviour, TPB, it is 

possible to investigate what affects actual behaviour and the decision to sort out food waste or 

not. The following section will describe the relevant foundations of TPB, and we will then 

conclude how this can be practically applied in the setting of this thesis. 

The Theory of Planned Behaviour was first developed by Ajzen (1991) and the fundamental 

assumption needed is rational individuals that determine behaviour depending on their 

intention to perform. The intention is in turn influenced by ‘attitude towards the behaviour’, 

‘subjective norms’ and ‘perceived behavioural control’. Attitude is described as a favourable 

or unfavourable evaluation of performing a certain behaviour. The subjective norm is the 

perception of social pressure of whether to perform or not, and the perceived behavioural 
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control is whether the individual believes that she can perform the behaviour in question or 

not (Tonglet et al. 2004). 

Tonglet et al. (2004) also suggests four additional variables to explain intention: ‘moral 

norm’, ‘past experience’, ‘situational factors’ and ‘consequences of recycling’. Moral norm is 

the individual’s view of behaviour as being morally correct or not. Past experience is added 

since studies have shown that it is an important factor for predicting recycling behaviour 

(Boldero 1995; Cheung et al. 1999; Terry et al. 1999) and situational factors such as skills, 

resources or lack of opportunities may constrain recycling behaviour. Finally, knowledge of 

consequences of sorting out food also affects actual behaviour (Tonglet et al. 2004). Starting 

out in the neoclassical framework, we can now extend the definitions of Group A and Group 

B with the concepts from TPB. These concepts provide an explanation of how ɛj can be 

measured. In section 5.2 Data Presentation, variables will be added into our regressions in 

accordance with the framework.  

Figure 1. Illustration of the extended TPB framework. 

3. Previous Research 

3.1 Mandatory Kerbside Recycling 

As mentioned in the introduction, research on the effects of mandatory regulations is limited. 

Extending the scope to investigate research not only on mandatory food waste sorting but also 

on other types of mandatory recycling, some indicators can be found. Jenkins et al. (2003) 

showed that regulations on mandatory recycling of glass bottles, plastic bottles, aluminium, 

newspaper and yard waste have an insignificant effect on recycled levels in their paper where 
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20 US metropolitan statistical areas were investigated on a household level. They also showed 

that the level of the unit pricing was insignificant, and instead found that the accessibility to 

kerbside recycling and in some cases the life time of the current waste management 

programme had a significant effect on the recycling rate. Thus, their research implies that 

habitual aspects and convenience are of greatest importance for the recycling rate. On the 

contrary, Everett and Peirce (1993) wrote a paper investigating the effects of convenience and 

mandatory participation on the recycling rate for 357 residential kerbside recycling 

programmes in the US. They showed evidence that the municipalities with mandatory 

participation in residential kerbside programmes were collecting more material than those 

with voluntary participation. Similar results of positive effects from mandatory recycling of 

different materials are shown in various papers (see Ferrara and Missios 2005) but some face 

evidence of persistent non-participators in the recycling programmes both before and after the 

regulation has been enforced (Ward and Gleiber 1993). Ferrara and Missios (2005) found that 

a mandatory system has large effect on recycling of newspapers, plastics and toxic materials 

but almost no effect on recycling of glass. The study did not measure food waste sorting.  

The current research on mandatory kerbside recycling is hence too limited to confirm that the 

regulation give any significant increase in the actual food waste sorting. The obtained results 

are contradictory, and the lack of explanations of why the mandatory systems work or not is 

evident. The next section will complement this frugal information with research on perceived 

barriers to recycling to fill some of the gaps of information. 

 

3.2 Preferences and Barriers to Recycling 

A quite extensive amount of research has been made in attempt to identify the psychology and 

reasons underlying individuals’ recycling behaviours. Many studies find a gap between 

attitude towards recycling and actual behaviour (Chung and Poon 1994; McDonald and Ball 

1998) as well as between reported and actual behaviour (Perrin and Barton 2001).  One major 

survey (Dorset Country Council 2001) shows that 20-25 per cent of the households studied 

are not willing to recycle even though the majority claim to have a positive picture of the 

concept of recycling, thus raising further questions about the congruence of attitudes towards 

recycling and the actual recycling behaviour. 



9	
  
	
  

Furthermore, the practical barriers to recycling has been subject to much research. McDonald 

and Oates (2003) summarised four identified barriers to participation in recycling schemes: 

effort, information, context and incentives. In their article ‘Reasons for non-participation in a 

kerbside recycling scheme’ they conducted a survey of 1690 non-users of a UK recycling 

scheme with kerbside paper recycling. 8000 residents in Sheffield were offered blue recycling 

bins for free and asked to return a card if they did not wish to participate in the pilot scheme. 

Households that wanted to join the scheme did not have to take any action, and the result was 

1690 households actively turning down the offer. The main reasons for turning down the offer 

were found to be either insufficient amounts of paper thus no need for the bin, or lack of space 

for storing the bin (McDonald and Oates 2003). 

The barriers to recycling were also investigated by Tonglet et al. (2004) when they used the 

Theory of Planned Behaviour to explain recycling behaviour. By extending the generic TPB 

framework they found that the statistically significant variables explaining recycling 

behaviour are mainly attitude followed by past recycling experience, consequences and 

concern for the community. However, the explanation rate was low and questions were raised 

about the validity of the results. Looking at local factors, the Swedish Waste Management and 

Recycling Association claims that the most important factor for recycling behaviour among 

Swedish citizens is knowledge (Avfall Sverige 2013b). This finding is in line with the results 

obtained from Tonglet et al. (2004) who stated that knowledge is one of the most important 

factors affecting attitude, which in turn is one of the significant explaining variables for 

recycling behaviour in their paper.  

Attempts to identify groups of people adapting the same sorting behaviour has been 

successfully made when ENCAMS (2002) divided adults in England into five segments 

depending on their recycling habits. As an example, the ‘Routine Recycler’ (40 per cent) is a 

frequent recycler, often a retired homeowner, while 14 per cent are classified as so called 

‘Busy Dismissors’ that may never recycle. This study showed that the main reason for 

recycling is having a collection service provided, and the most common reason for not 

recycling is a lack of collection facilities. Tonglet et al. (2004) further found strong 

correlation between attitudes and agreement with the statements that recycling is not too 

complicated or takes up too much time and space. The size of the recycling bin, also 

mentioned by Miranda and Aldy (1998) as an important factor, is pointed out to have some, 

but not decisive, effect on behaviour.  
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In all, the extended research on recycling behaviour provides input contingent with both 

attitude and behavioural aspects. In addition, factors mentioned as explanations for recycling 

behaviour are socio-economic factors (Emery et al. 2003) and pricing schemes. The effect of 

pricing programmes has been the subject of a large fraction of the previous research hence the 

next section is devoted to this area. 

3.3 Incentives and Recycling 

Many studies available within recycling discuss the pricing of garbage disposal as the only, or 

most important factor affecting the households’ level of recycling. An overview of this 

research is crucial to understand the economic incentives applied within the field of recycling 

and to grasp the existing research. Much focus has been on whether to base the recycling 

service fees on weight or volume or to employ a regular flat fee where the latter alternative 

gives no particular economic incentives to adopt an environmentally friendly behaviour. 

Previous research has also underlined the importance and effect of adapting a weight-based 

fee to increase recycling, but the actual effects obtained from the system are debated (Sterner 

and Bartelings 1999; Linderhof et al. 2001) 

Traditionally, recycling services have been priced using a flat fee including pick up and 

handling of all waste generated by households. Classic economic theory states that a flat fee 

would lead to inefficient use of the service since households would produce too much waste. 

A flat fee would make customers believe that extra waste is free of charge, even though it has 

a positive marginal cost where collectors have to pay for extra workers, truck space etc. 

(Kinnaman and Fullerton 2000). To adjust for this inefficiency, a price set equal to the 

marginal cost would lead to the maximal utility for the society at large but measuring the 

exact marginal cost is difficult and the administration has been shown to be costly. Average 

cost pricing and two-tier pricing has therefore been used in many cases instead, creating a unit 

price system (Miranda and Aldy 1998). Two-tier systems, consisting of a fixed fee and an 

additional variable fee dependent on waste amounts are common, but have in practice been 

proved to send less strong price signals than pure variable systems (Miranda et al. 1995). 

Recently, weight-based systems have been implemented in Sweden and 31 Swedish 

municipalities use such pricing today (Avfall Sverige 2014). 

Looking further into the pricing and economic incentives of recycling, welfare gains and 

negative price elasticity associated with amount of collected waste under unit pricing has been 
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proved after implementation of a unit-based pricing system. However, it is debated whether 

this negative price elasticity is actually increasing the recycling rate or if it only serves to 

decrease the total amount of garbage from each household (Fullerton and Kinnaman 1996). In 

a later study of 756 US towns, Kinnaman and Fullerton (2000) showed that by implementing 

a one dollar user fee, the quantity of garbage decreased with 412 pounds per person each year 

while the recycling only increased with 30 pounds per person. It is believed to be caused by 

source reduction and home composting, but also due to illegal dumping and burning. 

The implications of the research on pricing programmes are that the economic incentives 

work to reduce waste to a limited extent, but are in some cases proven to have narrow effect 

on the actual recycling rate. More importantly, these incentives work to increase recycling of 

products falling under the extended producer responsibility. None of the studies have been 

exclusively about food waste.  

 

3.4 Summary and Takeaways from Previous Research 

In all, previous research provides us with some important input. The effect of pricing systems 

has been identified as important which makes it feasible to control for variables describing the 

characteristics of the pricing systems in different municipalities. We can also conclude that 

attitude and knowledge are frequently mentioned as important behavioural factors as well as 

sorting being easy and accessible. The potential friction between attitude and actual sorting 

behaviour and the contradictory results in research on mandatory policies within recycling 

further confirm that the thesis will fulfil a purpose in providing valuable input in these areas 

 

4. Hypothesis 
	
  

Stemming from the theoretical framework and previous research, a clear question can be 

formed about whether mandatory participation in food waste collection programmes will have 

a significant effect on the amount of food waste sorted. A question for discussion can also be 

formed about whether any difference in sorting rate between the different programmes is a 

consequence of policy decisions or if it is due to environmental interest among the 

inhabitants. 
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Starting out from the neoclassical framework we argue that, in the simplest setting, no one 

would sort out food waste in a mandatory system since it requires an extra effort, and the fee 

paid is considered a sunk cost. Moving a step further, we argue that the utility curves look 

different for people that value the environment per se. Therefore, the food waste sorting 

would not depend on whether the programmes are mandatory or not but rather on whether 

inhabitants in the municipalities perceive utility from doing environmentally friendly deeds. 

Our hypothesis is that a food waste sorting system regulated with mandatory participation has 

no significant effect on the obtained level of food waste. 

The formal setting of our null hypothesis is: 

H0: βmandatory = 0 

The null hypothesis is tested against a two-sided option. 

H1: βmandatory ≠ 0 

 

5. Method and Data Presentation 
	
  

In order to reach valid conclusions useful in the field of food waste collection we apply a 

hypothetic-deductive approach starting out from economic theories and previous research. 

Hypotheses are formulated and tested through a multiple regression analysis on a cross-

section data set from 2012. Starting out with a general regression including municipalities that 

are currently adapting either optional or mandatory food waste sorting we test for the policy 

effect. Municipalities without any food waste collection system at present are recognised as 

missing values hence excluded from the regression when regressing mandatory system on 

food waste sorting levels. Since the aim of this study is to compare the effectiveness of two 

competing policies for food waste collection the municipalities without any food waste 

sorting provide no information. To avoid biased results from omitted factors we then add 

several controlling variables to disentangle the policy effect from other aspects that may affect 

the households’ sorting behaviour in different municipalities. Finally we analyse the obtained 

results to in order to answer whether there is any policy effect from mandatory sorting and, in 

addition, whether environmental engagement among the households matter. To sum up, 

learnings, conclusions and validity of the results will be discussed together with implications 

for future research. 
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5.1 Working Method 

First, we run a regular bivariate OLS regression of mandatory system on food waste sorting 

rate, allowing for heteroscedasticity. Performing a Breusch-Pagan test with a p-value of 

0.0017 the presence of heteroscedasticity is confirmed hence all tables are presented with 

robust standard errors to account for this. The data set is also checked for extreme outliers 

before regressions are made since these influential observations might disrupt the accuracy of 

our results. Second, we run the same regression including the controlling variables that we 

believe are of importance to avoid presenting results suffering from an omitted variable bias. 

By excluding variables suspected to contain measurement errors after the first round of 

regressions is made, we modify our sample to increase the accuracy of the estimates. Six 

municipalities are dropped due to their short time in use. Since the reported sorting levels 

from these new systems are not measured over a full year, as in the other municipalities, these 

observations are incomplete. In addition, the levels of immeasurable information and 

knowledge among the inhabitants risk being very low with a system that has been used for 

less than one year. Another 140 observations are dropped due to a sorting level below 10 per 

cent. A majority of them (104) have already been omitted in the regressions due to missing 

values in the independent variable ‘mandatory’. Six more observations are dropped due to a 

sorting level above 90 per cent. The bias included in the results as a cause of narrowing data 

on the dependent variable is consciously undertaken, and thoroughly discussed under section 

8. Measurement Errors. 

After running all regressions again (round 2), we generate a new variable dividing all 

municipalities into either Group A or Group B municipalities. Group A municipalities have an 

environmental concern rate above average and vice versa. The same regressions as described 

above are then performed on both groups individually, presenting results specific for Group A 

municipalities in one table and those specific Group B municipalities in another table.	
  

	
  

5.2 Data Presentation 

Previous sections have described the method that will be applied in order to answer our 

research question, and we have presented the existing research and theoretical foundations 

that support the chosen method. We will now present the data that in practice will be used, 



14	
  
	
  

starting out by presenting the origin and then arguing for the importance of the controlling 

variables. First, empirical data of actual food waste sorted and policy in use are needed. In the 

theoretical framework and previous research sections it is explained why both demographic 

and behavioural variables are important to add as controlling variables to get valid results. 

Accordingly, the data presentation will be divided into the following sections: waste statistics, 

behavioural indicators and demographics. Behavioural indicators will be given some extra 

focus since they are of importance for the discussion of our subsequent research question. 

 

5.2.1 Waste Statistics 

Cross-sectional data of waste statistics have been collected from the Swedish Waste 

Management and Recycling Association’s yearly report about Swedish Waste Management 

(Avfall Sverige 2013a). The data in use is from 2012 and gathered at community level from 

all Swedish municipalities. The collection of data on community versus household level has 

been frequently debated in previous research (Allers and Hoeben 2010) hence the decision to 

use community level data has been taken on a practical as well as empirical basis. For the 

purpose of this thesis where a policy evaluation is to be done, the community level data is 

easier to handle in the sense that differences between municipalities such as pricing systems 

and social norms can be controlled for conveniently. One disadvantage related to the 

theoretical framework, in particular TPB, is that there are difficulties in matching conscious 

choices with actual food waste quantities forcing us to simplify the use of TPB. There is also 

a risk of missing out on unobserved local characteristics that ought to be taken into 

account.  However, a relevant argument in this setting is that community level data shields the 

results from self-selection which has proven to bias the results in previous research when 

applying household level data (Allers and Hoeben 2010). Furthermore, since there is no 

system for automatically matching collected waste with individual households, data on a 

household level needs to be collected from surveys. Given the scope of this thesis we have too 

limited resources to conduct a survey on household level in sufficiently many municipalities 

for any valid conclusions to be drawn, hence a community level data set is most reasonable.  

Our dependent variable ‘sorting_level’ describes, as a percentage number, how much food 

waste in the municipality that is biologically treated i.e. composted or digested. The 

independent variable of interest ‘mandatory’ is a binary variable describing whether a 

municipality adapts a mandatory system for food waste sorting. The benchmark group is 



15	
  
	
  

defined as municipalities using an optional food waste sorting system, thus the variable will 

equal 0 if a system is optional and take the value 1 if a system is mandatory. From the data 

collected through the Swedish Waste Management and Recycling Association we also collect 

a variable that describes the number of years passed since implementation of the system in 

use, ‘years_in_use’, a binary variable describing whether the municipality is adapting weight-

based fees, ‘weight_based’, and a variable describing the fraction of the total fee that is 

volatile, ‘volatile_part’. This is in accordance with previous research where controlling 

variables describing characteristics of the fee system in use are suggested to be of importance.  

 

5.2.2 Behavioural Indicators 

Based on the theoretical foundations provided by the Theory of Planned Behaviour in use, it 

is necessary to include variables accounting for factors emphasized by the framework. 

Introducing these behavioural variables will define the Ej hence the differences in utility 

curves between Group A households and Group B households. With this in mind, the TPB 

factors are evaluated for inclusion in the regression. The factor ‘past experience’ is already 

included in the variable ‘years_in_use’ added in the previous section. Likewise, the factor 

‘consequences of recycling’ is captured in the same variable. The logic is that consequences 

from recycling are synonymous with knowledge of the system, which in turn increases with 

time. As for ‘situational factors’, the possible problem with food waste sorting is lack of 

space. In accordance with previous research, the difference in space needed compared to 

generating only combustible waste is marginal hence the variable can be disregarded. The 

factors ‘perceived behavioural control’ and ‘moral norm’ are reasonable to neglect since we 

can assume that any household can fully control whether the sorting is made or not, and that 

the action of sorting out food waste is viewed as morally correct by all inhabitants. 

The behavioural indicators applied is thus the concepts of ‘attitude’ and ‘subjective 

norms’.  In the application of these variables, there are practical difficulties in respect of 

finding measures that can serve as quantifiable indicators. The fact that the research is 

conducted at community level obstructs the addition of variables directly reflecting each 

individual’s attitudes and perceptions of social norms, and the solution is to find measures 

describing the characteristics of the typical inhabitant in a certain municipality. As a 

foundation for our analysis of the behavioural aspects in sorted food waste levels we have 

collected data as follows: 
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‘Attitude’ is found to be the most important factor for affecting actual behaviour, ɛj, and in 

turn Ej. It will thus, in this setting, be defined as ‘environmental_concern’ even though some 

of the other variables also contribute to Ej in reality. To make the distinction between different 

attitudes, inhabitants are divided into segments after characteristics and lifestyle. This is 

similar to the division on recycling habits made by ENCAMS (2002) but based on expressed 

attitude towards environmental questions and sustainability. The data in use is based on a 

target group analysis gathered by a Swedish parliament party (Centerpartiet 2014), collected 

with the aim of finding potential voters with a clear environmental profile. By dividing the 

absolute number of inhabitants from a relevant target group with the total number of 

inhabitants within the municipality in question, a variable is created that describes the relative 

amount of environmentally interested inhabitants in each municipality. Thus, this variable 

indicates the aggregated attitudes towards the environment within the municipality. As proved 

by the previous research using TPB, ‘attitude’ is the single most important factor influencing 

actual behaviour and can thus be a good proxy for ɛj. The variable ‘environmental_concern’ is 

therefore used when dividing municipalities into either Group A or Group B. 

The factor ‘subjective norm’ is reflected by the behaviour of the public sector. In each 

municipality, the local government is elected by the local inhabitants based on a rational 

selection process, where each individual chooses a party or candidate that one sympathises 

with in general opinions. This process results in the actions of the local government to be 

considered normative. In selecting a good estimate for quantifying the current norm one must 

regard a measure that describes an action where the local government’s behaviour is clearly 

visible hence signalling the norm to the inhabitants. As an indicator of this, the net costs of the 

public’s spending on environmental issues are used to create the variable ‘subjective_norm’. 

Municipalities investing a lot of money in, and making great efforts to solve, environmental 

issues are hence assumed to put higher pressure on inhabitants to act accordingly.  

 

5.2.3 Demographics 

Previous research has shown that socio-economic factors such as education and income are 

significant factors when analysing the recycling rate of different materials (Emery et al. 

2003). Cross-sectional data is collected from Statistics Sweden, SCB, describing average 

income on a community level used as the variable ‘income’ (Statistics Sweden 2014a). A 

variable describing the fraction of the inhabitants that have finished a higher education is also 
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included as ‘education’ (Statistics Sweden 2014b). The two mentioned variables are added as 

controlling variables to the regression of policy on fraction of food waste sorted. 

 

  

Table 1. Variable definitions 

Variable Variable name Definition 

   

sorting_level Level of sorting Household food waste sorting level as per cent of total food 

waste produced, expressed as a decimal proportion 

mandatory Mandatory/optional 

system 

Dummy variable of sorting system, mandatory system = 1 

environmental_concern Environmental concern Environmental concern among inhabitants expressed as 

percentage of total with a certain specified lifestyle. 

subjective_norm Subjective norm The social pressure for performing food waste sorting, 

stemming from actions made in public by the municipality. 

Proxy is the public sector’s investments in environmental 

issues expressed in SEK/inhabitant 

education Higher education Per cent of inhabitants with a higher education (post-secondary 

school), expressed as a decimal proportion  

income Average income Average income in SEK thousands per year within 

municipality 

weight_based Presence of weight-

based fees 

Dummy variable where presence of weight-based system = 1 

volatile_part Volatile part of fee Part of yearly fee that is volatile within present system 

expressed as a decimal proportion 

years_in_use Years in use Years since food waste sorting system was implemented 
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6. Regression 
	
  

The discussed variables are summarized in the regression of policy for food waste sorting on 

level of sorted food waste, controlling for environmental concern, public sector’s normative 

pressure by environmental spending, education, average income, sorting system’s time-in-use, 

weight-based fees and fraction of volatile fee. In the regressions, β1 is the coefficient for 

difference in average sorted food waste levels with a mandatory system compared to with an 

optional system. It is equivalent to the coefficient βmandatory in our hypothesis. 

sorting_level = β0 + β1* mandatory + β2*environmental_concern + β3*subjective_norm + 

β4*education + β5*income + β6*weight_based + β7*volatile_part + β8*years_in_use + ɛ2 

 

7. Results 

In the following section we will present the results from our regressions. Table II shows the 

results from the eight OLS regressions in round 1, allowing for heteroscedasticity, on food 

waste sorting level in all municipalities which apply either a mandatory or an optional system. 

Table III shows the same regressions in round 2 after observations are dropped in accordance 

with what is described in the method section. We have dropped observations with sorting 

levels below 10 per cent and above 90 per cent as well as systems less than one year old to 

control for measurement errors. A discussion of measurement errors is presented in a later 

section.  

 

7.1 First Round of Regressions 

The simple regression of a mandatory system on food waste sorting level shows a positive 

effect of 0.0607. This indicates that municipalities with a mandatory system show an average 

food waste sorting rate more than six per cent above the average level in municipalities with 

an optional system. With a t-statistic of 1.10 this result is not statistically significant. It does 

not support any actual difference in sorting rate between municipalities depending on system 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
2 ɛ is here the residual term which is equal to zero by assumption 
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applied, and shows an R-squared of only one per cent. An F-test testing for differences in 

obtained food waste sorting levels is rejected at all relevant significance levels. 

Adding a variable controlling for environmental concern does not increase the R-squared nor 

does it show any significant effect on sorting level. Adding the other controlling variables one 

by one, first the behavioural variables and thereafter the demographic and waste technical 

ones, R-squared increases to a maximum of 11.5 per cent. The last regression (8) contains a 

variable controlling for the number of years passed since the current waste system was 

implemented. As the variable shows an insignificant effect on sorting level, decreases R-

squared and has a negative coefficient, of which the last contradicts results from previous 

research and theory, we find it reasonable to focus on regression (7) in the analysis. It shows 

the effect of a mandatory system on sorting level when controlled for the variables we have 

collected from previous research and theoretical framework, excluding the deficient 

years_in_use variable. 

 

 

 

Table II. Regression with all observations (Round 1) 
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Studying regression (7) it is clear that a mandatory system shows no significant effect on 

obtained sorting level, with a t-statistic of only 0.99. Neither environmental concern nor 

subjective norm give any significant results. Education, income, weight-based fees and a 

volatile fee seem to have effect on level of food waste sorted at least on a 10 per cent 

significance level. The first and last mentioned variables are of higher significance since they 

show effect also on a 1 per cent level. The income coefficient shows a negative value of β=-

0.00303 which is unexpected in relation to previous research. 

 

7.2 Second Round of Regressions 

After running the first regression, a total of 152 observations are dropped. Further discussions 

about the upper and lower caps are presented under section 8. Measurement Errors below. 

When running a simple OLS regression on this sample, with robust standard errors allowing 

for heteroscedasticity, the positive relationship between a mandatory system and sorting level 

is not statistically significant. When controlling variables are added one by one, the 

coefficient of a mandatory sorting system is negative in most of the regressions. In regression 

(7), concluded to be of highest interest, the coefficient indicates a 2.77 per cent lower sorting 

rate in municipalities that adopts a mandatory system, ceteris paribus, but the effect is still not 

statistically significant.  

 

Table III.  Regression with dropped observations (Round 2) 



21	
  
	
  

The effect from a mandatory policy seem to be hard to evaluate in both data sets. We cannot, 

in any of the regressions, reject the null hypothesis which states that mandatory programmes 

have no significant effect on sorted food waste rates. Since the null cannot be rejected, we 

cannot conclude that the mandatory policy shows any effect on the sorting rate in Swedish 

municipalities. Consequently we confirm that the effect of a mandatory system on sorted food 

waste levels is vague, non-existing or non-visible in the data set.  

Investigating the regressions in Table III more closely we find a significant effect of 

environmental concern and subjective norm on sorting level on a 10 per cent significance 

level. A 1 per cent increase in ‘environmental_concern’ leads to a 0.278 per cent increase in 

sorting level, and an increase in the measure of the subjective norm also has a positive effect 

of 0.1 per cent on sorting level. The findings in these regressions are highly interesting for our 

research question and the validity will be discussed further in the coming sections.  

 

7.3 Further Results 

Dividing the observations into Group A or Group B municipalities to perform the regressions 

on one group at a time, more interesting but insignificant findings are made. Both in 

mandatory and optional systems, the Group A municipalities show a higher mean of waste 

sorted than the Group B societies do. In Group A municipalities all regressions, both with the 

total amount of observations kept as well as when observations are dropped, show a positive 

but insignificant coefficient of mandatory systems on recycling. In Group B municipalities the 

same coefficient is negative (see appendix Table IV; Table V; Table VI; Table VII). The 

results indicate that environmentally interested households maximise utility by using the 

facilities provided, and that unconcerned households rather use the facilities when they have 

made an effort to be enrolled in the system. However, these results are statistically 

insignificant and the information shall rather be treated as input for discussions and further 

research hence the tables are found in the appendix for the interested reader. 
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8. Measurement Errors 
	
  

Highly important in the use of this data set is the understanding of the difficulties in gathering 

valid data on Swedish food waste sorting. We have identified two specifically precarious 

measures: the dependent variable ‘sorting_level’ and the controlling variable 

‘environmental_interest’. The following section is devoted to enlighten the flaws in the data 

set and how these might affect the results. 

 

8.1 Potential Errors in the Dependent Variable 

As mentioned, in some regressions we have chosen to drop a number of observations. 

Observations with reported sorting rates lower than 10 per cent are dropped since it is known 

that some municipalities with particularly low sorting rates are still in an implementation 

phase of offering food waste collection. In these municipalities, the service of food waste 

collection is limited to a selection of their customers living in ‘test areas’. To control for this, 

individual calls would be needed to each municipality, an effort outside the scope of this 

thesis. It is known that these municipalities report extremely low rates of sorting (Avfall 

Sverige 2013a) and thus the lower cap is a reasonable method of handling the problem. The 

deficiency in the data otherwise provides a clear risk of biased results since the relationship 

between the dependent variable ‘sorting_level’ and the independent variables would be 

disrupted. The disruption would occur due to the fact that independent variables are measured 

including all inhabitants in the municipality, and the effect of them on ‘sorting_level’ cannot 

be disentangled when the percentage of inhabitants able to sort is unknown. To control for 

this a 10 per cent lower limit is estimated to exclude test area rates from the regression. 

As a complement to this a restriction of maximum 90 per cent ‘sorting_rate’ is set. These 

observations are dropped rather because of the risk of measurement errors in the dependent 

variable existing due to practical issues in actual measurement of sorted food waste. It is a 

highly unlikely scenario that no food waste at all would end up among combustible waste. 

There is much goodwill to collect from being exceptional in food waste collection with 

regards to the stage goal, thus it exists incentives to exaggerate measures. As a cause of this, 

the upper 90 per cent limit is used to minimise the risk of both unaware and conscious 

measurement errors in the dependent variable.  
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When excluding data based on the dependent variable we add bias to the results. On the 

contrary, there is a need of restricting the data set from including observations that are 

misguiding hence give defect results. Based on the knowledge that the existing data is 

incomplete and that the incompleteness is likely to occur in the extremely high and low values 

of ‘sorting_rate’ we determine the specified range to be necessary despite the risk of added 

bias.   

 

8.2 Potential Errors in the Controlling Variables 

We have already discussed the difficulties in finding a measure that captures a subjective 

value such as ‘attitude’. With this in mind we need to enlighten the actual flaws of the 

measure in use. The groups presented in the target group analysis are defined as being 

‘environmentally interested’ but the degree of interest is only defined as believing that it is of 

great importance to care about the environment and to support climate investments. The 

variable suffer a relatively high risk of measurement error since we cannot validate that the 

observed value ‘environmental_interest’ is equal to the true value ‘environmental_interest*’3. 

The potential difference between observed value and true value of ‘environmental_interest’ 

impose a risk of a lowered reliability ratio hence an attenuation bias. Assuming that the 

classical errors-in-variables assumption (CEV) holds, this would imply not only inconsistency 

in the variable for ‘environmental_interest’ but possibly for the all estimators4 (Woolridge 

2009).  To ensure the avoidance of such measurement error an instrument variable would be 

needed such as an additional index for environmental interest. In the scope of this thesis 

however the ‘environmental_interest’ variable is alone indicating the inhabitants’ attitudes. 

The aim of this paragraph is therefore to enlighten this occurrence and the importance of 

regarding this when reviewing the results. Concluding remarks regarding this will be made 

under 9.3 Reflections for Future Research, where thoughts for future investigation are raised. 

  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3 Defining observed value as x1 and true value as x1* we face the relationship x1*+e1 = x1 where e1 is the 
potential measurement error. If the observed value is a perfect measure of the true value then e1 = x1* - x1 = 0. 
 
4 The reliability ratio is defined from using the probability limit of the estimated coefficient and true coefficient 
of ‘environmental_interest’. If a measurement error is present  !"#$!!

!!
 < 1 is imposed. The CEV assumption 

implies that the measurement error is uncorrelated with the true value of ‘environmental_interest’ i.e. Cov(x1*, 
e1) = 0. It is assumed to hold for all x.  
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9. Discussion and Analysis of Results 

9.1 Implications of Results  

In the beginning of our thesis we addressed a few stressing policy problems for Swedish 

municipalities that are currently without any food waste sorting systems. There is an urgent 

need of implementing well-functioning incentive systems in order to reach the 2018 stage 

goal. During the thesis we have specified a theoretical framework for hypothesising and 

testing the effect of using mandatory enrolment in food waste sorting programmes. Also, we 

have argued for the importance of environmental interest for satisfying the effects of the 

policy, both from a theoretical perspective and through previous research. The results are 

somewhat in line with what was expected, yet undesirably insignificant and questionable. 

The main question to be answered is whether a mandatory system seem to generate higher 

levels of sorted food waste than an optional system. Testing for differences in sorted levels 

shows no significant effect in any regression. This implies equal or almost equal rates of food 

waste sorted in municipalities regardless of system, ceteris paribus. Such result confirms our 

initial hypothesis, in line with the predictions from the theoretical framework, but does not 

provide evidence strong enough to neither confirm nor reject results from previous research of 

mandatory participation in sorting programmes. Looking at a scatter plot of sorting levels split 

up by system reveals an even spread both between and within systems (see appendix Figure 

2). The fact that the coefficients on mandatory system show both negative and positive signs 

depending on regression made would additionally, if significant, indicate a very ambivalent 

effect. Because of the ambiguous results we would be very careful before drawing too strong 

conclusions from the regressions but we find it reasonable to conclude that there is an absence 

of effects of a mandatory system within Swedish municipalities. 

As for the regressions with fewer observations (Table III) we note some interesting, 

significant results. The regressions in Table III are more likely to show real effects of the 

independent variables since it focuses on values that we have argued for are more reliable. 

Both the variable for environmental concern and subjective norm show a significant positive 

effect on food waste sorted in this setting. As discussed in previous sections, the measures for 

the variables are rather blunt but in total it seems as if being environmentally concerned has a 

larger effect on sorted food waste than being unconcerned within a mandatory system. A 
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significant result is an indicator of the importance of using these sort of variables when 

analysing sorting levels. 

Another interesting finding is the positive coefficients of the mandatory variable on food 

waste sorting level when only concerning Group A-municipalities. The results imply that the 

fee paid for a mandatory system is not perceived as a sunk cost among Group A households, 

but rather, they seem to maximise utility by using the system. This finding supports our 

subsequent research question, although it is important to emphasize the lack of significance in 

this regression. Looking further at the regressions on Group B societies alone, the opposite 

trend seems to be present. The coefficient for a mandatory system in these societies is 

negative, and that a mandatory system has a negative effect on food sorting level might be 

perceived as a bit puzzling. The reasons causing the negative coefficients are unknown, 

however, some qualified speculations can be applied. One plausible explanation is that the 

amount of information reasonably could be higher in a municipality that adopts an optional 

system. Since such a municipality needs to inform and incentivise the inhabitants to enrol in 

the optional food waste system, it is sensible to think that the amount of advertising and 

information spread is larger in such a municipality. With knowledge and information stated as 

important factors affecting food sorting behaviour, this possible difference in information 

could be the reason for Group B households to sort more in an optional system. Another 

speculation regards the behaviour provoked by being forced into doing something versus 

having the chance to make an active choice.  It this scenario, it might be that a mandatory 

system provides the Group B households with a sunk cost only, but that they in an optional 

system after actively making the decision to get enrolled want to make use of the effort of 

announcing their participation. Still the questions remain about why they would choose to 

make the effort if they are environmentally unconcerned. If not as a cause of information, it 

could also be that time-limited campaigns and special offers possibly exists in the 

municipalities that want to increase participation rates in the optional systems, which in that 

case would be attractive for some unconcerned households.  

Despite the insignificance in the results and the speculative character of the reflections, it is 

however a result of discussions based on our theoretical framework and of interest for future 

research in the field of both economics and psychology. If it to some extent proves to reflect 

the reality, there are important implications to collect for policy makers. It would imply that, 

in a municipality with environmentally concerned inhabitants, a mandatory system for food 

waste sorting would be sufficient in order to increase the level of sorted waste. In 
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municipalities identified as Group B however, other activities such as perhaps information 

and campaigns are more important to convince inhabitants to take action. 

9.2 Evaluating the Results 

Problematic in the setting is the quality of the data, which affects the results from the 

regressions. Even if some results are significant they are dubious in comparison with previous 

research. As an example we turn to the income variable where we in numerous regressions 

find a negative correlation with sorting level, whereas all previous research implies the 

opposite. The data gathered on income is regarded highly reliable coming from the Statistics 

Sweden, hence the data questioned is the waste statistics. Clear risks of defects in the data are 

present, including municipalities reporting the sorting levels themselves combined with 

technical differences in how the levels are measured. The risk of presenting somewhat self-

serving results is hence evident. On the contrary, if one was to assume that the waste statistics 

were correct, a plausible explanation for the deficiency in proven income effect is the 

character of the income measure per se. Since it is presented as an average number on 

community level one could also argue that the development of well-functioning recycling 

systems actually are unrelated to mean income level in the municipality. The fact that weight-

based fees indicate a negative effect on sorting level also contradicts previous research. One 

reason could be the low number of municipalities that have adopted such a system among our 

observations which might misguide the result. A large volatile part to create incentives and a 

well-educated population have as predicted by previous research a positive effect on sorting 

level, but results are only significant in the first round of regressions.  

The obtained results raise questions about whether the controlling variables are correctly 

chosen. The rather low R-squared numbers throughout the regressions implies a risk of 

omitted variable bias and we do admit the possibility to find more variables to capture 

households’ reasons for generating much or little sorted food waste. Except from the waste 

statistics being insufficient we do believe that much explanatory effect is lost when not using 

household level data. To better narrow down the regression we believe that more variables 

could be found on household level rather than community level, since there is a need of 

finding the relationship between attitudes and actual behaviour. However, as discussed earlier, 

this imposes difficulties in adapting the waste statistics since they are reported on a 

community level. In conclusion, the main problem in this case is probably too imprecise data 

on existing variables rather than omitted factors. 
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9.3 Reflections for Future Research 

The fact that the data on sorting level from the Swedish Waste Management and Recycling 

Association is the best available data for Swedish municipalities and also used for measuring 

the performance of Sweden’s recycling efforts makes the suspected faulty data problematic. It 

is important from a regulative view to have precise data, in order to implement effective 

systems. If the Swedish government takes the 2018 stage goal seriously it is important to have 

proper tools for evaluating it. 

In analysing efficient policy making in the view of this thesis, our results clearly highlights 

the problematic setting of inadequate data in policy making. Recalling the introduction 

paragraph, the reason for investigating whether mandatory recycling programmes are efficient 

is the need of a policy evaluation. The ambitious goals for recycling rates set in the 2018 stage 

goal cause clear needs to provide local authorities with guidance of how to reach them. 

Reaching a 50 per cent sorting rate of food waste is possible under the presumption that 

appropriate systems for sorting out, collecting and handling food waste are present. Since the 

existing data of Swedish waste management such as collected waste, policy in use and fee 

systems on municipality level is not complete many observations had to be dropped due to 

lack of information provided by the municipalities. The specified range of sorting levels 

included in the final analysis is at present necessary to clear the data from observations that 

are invalid for the purpose of policy testing. For researchers to be able to truly draw any 

conclusions of what works or not in municipalities where a food waste sorting system is 

already adopted, there are large areas of improvement in the collection of data. Small local 

differences in systems also make comparisons harder and a quantitative study might be 

needed as complement for a thorough policy evaluation.  

The results from this thesis should be treated in a restricted manner and seen as an indicator, 

opening up for further research within the field. Adding more extended measures of attitudes 

and subjective norms could amplify the degree of explanation, and more comprehensive waste 

statistics would increase the amount of valid observations. A larger, more informative, set of 

data would both decrease the standard errors of the estimated coefficients and give 

significance also to small β-values. Above all, a complete data set where no restrictions on the 

dependent variable are made is required to obtain an unbiased estimate of the policy effect. 

With the data existing today the dependent variable restriction is necessary since it is the only 

manageable solution to the problem of removing defect observations. 
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The existing data on food waste characteristics is too defect to provide statistically significant 

results for policy effects. For local authorities this becomes problematic in the sense that 

investments in different incentive systems are very uncertain and lessons from already 

existing ones are hard to learn. Today, quantitative measures probably give more feedback for 

policy makers for future investments but also lead to larger regional differences which might 

further complicate comparisons. Investing in a malfunctioning system can be costly but not 

investing at all means missing the 2018 stage goal with unwanted effects on our environment. 

More resources put on sufficient data collection are therefore to wish for. 

 

10. Concluding Remarks 

Using mandatory participation in food waste collection schemes for increasing levels of 

sorted food waste collected from households does not prove to be an efficient policy tool. No 

statistically significant differences in obtained levels are found between the mandatory 

systems and the alternative optional ones. There are indications of some differences in sorted 

food waste levels depending on environmental interest among inhabitants within the 

municipality, leading to the rather intuitive conclusion that environmental interest seem to 

affect sorting behaviour. 

Throughout this thesis we have argued and reasoned from an economic perspective with 

utility maximising households, complemented with a framework for behavioural aspects. 

Previous research is used to evaluate and map the existing state of knowledge within the field. 

Our objectives have been to provide insight on how to better regulate for food waste 

collection but also to open up for further discussions. Hopefully the insights from this thesis 

can contribute to more extensive research in the future. 

It has been a difficult task to compare the effects of this particular policy tool since the ideal 

case requires very specific data on food waste collected as well as of the municipalities and 

sorting systems. This data does not exist today and consequently undesired simplifications 

and intrusions in the data set had to be done.  It is a fine balance between the perks of using 

accessible community level data to obtain information of overall system traits and the need to 

analyse more individual information. 

To reach the environmentally optional solution for waste handling our takeaway is that policy 

makers must find ways to give consumers high utility for sorting out food waste. For this to 
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be possible, knowledge of inhabitants’ environmental interest as well as other key drivers for 

their actions need to be understood. In addition, higher demands on reporting systems are 

needed for proper evaluations to be attainable. Whether mandatory or optional systems are to 

be implemented does not seem to be the most important factor, but rather to find other 

incentives and increase the common knowledge about the actual costs and benefits from food 

waste sorting. A first step for municipalities is to offer the service of food waste collection at 

all and to keep the households informed about their choices. The best strategy for getting 

people to actually use the system is probably yet to be found. 
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Table IV. Regressions on Group A municipalities, all observations included (Round 1) 

Table V. Regressions on Group A municipalities, observation dropped (Round 2) 
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Table VI. Regressions on Group B municipalities, all observations included (Round 1) 

Table VII. Regressions on Group B municipalities, observation dropped (Round 2) 
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Figure 2. Scatter plot of sorted food waste levels 
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