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1 Executive Summary 
This executive summary presents the results and conclusions from the study 
"Preliminary Impact Assessment for an Initiative on the Biological Treatment 
of Biodegradable Waste".1 This summary serves first and foremost to explain 
the key conclusions that derive from the Study. The full report provides the de-
tailed description of the way that the study has been delineated and approached 
as well as the assumptions made together with more detailed descriptions of the 
underlying methodologies and calculations. 

The Study was launched by the European Commission DG-ENV in mid 2003, 
and it has been carried out by COWI A/S in the period from October 2003 to 
September 2004.  

This summary first explains briefly about the objectives and scope of the study. 
This is followed by a more elaborate summary of the key conclusions made. 
Thereafter, the key results that underpin the conclusions are elaborated. Last, 
key analytical aspects, critical assumptions and the delineation of the study are 
briefly discussed. 

1.1 Study objective and scope 
The Study aims to deliver analyses in support of an Extended Impact Assess-
ment of an initiative to increase biological treatment of biodegradable waste. 
The results are thus expected to feed into the Extended Impact Assessment (IA) 
which is to be carried out in relation to the Draft Thematic Strategy on Soil. 
More specifically, the study aims to assess the main social, economic and envi-
ronmental implications of a selected set of policy options that may be put in 
place to provide for better and/or increased biological treatment of biodegrad-
able waste.  

Study delineation  Biodegradable waste is defined in the Landfill Directive (1999/31/EC) as "any 
waste that is capable of undergoing anaerobic or aerobic decomposition, such 
as food and green waste, and paper and paperboard". Food and green waste 
(FGW) generally constitutes the majority of BMW followed by paper and card-
board and other biodegradable waste. This study focuses on food and green 
waste (FGW) in BMW. However, in order to determine how Member States 
                                                   
1 The views expressed in this report are purely those of the writer and may not in any cir-
cumstances be regarded as stating an official position of the European Commission. 

Objective 
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will meet the targets in the Landfill Directive (1999/31/EC), paper and card-
board waste is also considered. 

Analytical steps The steps undertaken to carry out the analyses have consisted in the following: 

• The identification of a set of possible initiatives to analyse and the transla-
tion of those into operational terms that allow for calculations and quantita-
tive assessments of the implications of the possible initiatives compared to 
the baseline which assumes that no further initiatives are taken. 

• Establishment of a baseline, i.e. Baseline Scenario, which establishes what 
will happen in case no further initiatives are taken. Essentially, this con-
sists in analysing how the landfill directive and the packaging directive 
will be implemented and the related costs and environmental implications. 

• Mapping of impacts to provide an overview of the possible social, eco-
nomic and environmental impacts that can arise due to deviations from the 
Baseline Scenario. 

• Analyses and assessments of the impacts of the selected possible initia-
tives including also quantitative assessments and analyses of the robustness 
of the results. 

To allow for a reasonable level of detail in the calculations, three example 
countries were selected for detailed assessment. These countries are Portugal, 
Ireland and Sweden2. An extensive literature review as well as targeted collec-
tion of data and information has constituted an integral part of the Study3.  

The following possible initiatives were selected for further assessment: 

• Compost standards 
• The setting of targets for biological treatment 
• Mandatory separate collection of biological waste 
• Tradable permits 

Common and uniform compost standards are also assumed to be an integral 
part of all of the above options4. 

                                                   
2 The selection paid attention to the need to ensure good geographical coverage, significant 
variations in current levels of compliance with the landfill directive and in current BMW 
management schemes and with a view also to the amount of data and information available 
3 One of the key sources consulted is the study undertaken by Eunomia for DG-ENV in 
2002: "Economic Options for Managing Biodegradable Waste" (hereafter referred to as 
"the Eunomia study"), [Eunomia (2002a)].  
4 When presenting the results of the quantitative analyses, the results for mandatory sepa-
rate collection are always presented prior to the results for the setting of targets. This order 
of presentation is a consequence of the fact that calculations for mandatory separate collec-
tion constitute the starting point for discussing the implications of the setting of targets - in 
quantitative terms. 

Selected possible 
initiatives 
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1.2 Conclusions 
The study points to the following key conclusions: 

• The landfill directive in itself will provide for substantial increases in the 
amounts of FGW that is biologically treated. Comparing the situation in 
year 2020 with that of 2005, the share of FGW that is biologically treated 
will increase from 21% to 49% in Sweden, from 15% to 55% in Portugal 
and from 4% to 60% in Ireland. 

• Common standards for compost can provide a positive additional contribu-
tion to this development. Common and uniform standards will assist to en-
hance consumers' confidence in the product and thereby to consolidate the 
compost market; to establish a geographically wider market for compost 
and to ensure that the increases in the amounts that are biologically treated 
provide sound environmental benefits. 

• The setting of national targets can provide a further positive contribution. 
National targets can assume a variety of forms. Targets may thus relate to 
the amount of biodegradable waste that must be biologically treated, or to 
the fractions of biodegradable waste that must be separately collected. Ei-
ther way, the setting of targets can be an important accompanying initiative 
to the setting of mandatory and uniform standards. First, national targets 
can ensure that a certain fraction of the FWG will be biologically treated. 
Otherwise, there is a risk that some countries may opt for an increased use 
of other options such as incineration due to the higher private costs of the 
compost production, and uncertainty as regards whether there is an outlet 
for the final product. Second, national targets can be an important factor in 
accelerating the process towards compliance with the landfill directive. 
While national strategies and plans for implementation of the landfill di-
rective do point to the above significant changes in the ways that FWG will 
be treated in the future, there may be an important contribution from an 
additional driver or incentive in the process such as the setting of targets. 

• Mandatory separate collection that translates into 85% of the FGW being 
biologically treated will provide an additional increase in the amounts of 
biologically treated FWG in most countries (that do not deliver this high 
fraction in the Baseline Scenario). This achievement must however be seen 
in the light of the net costs it involves and in the light of the much stricter 
limitations it imposes on the national freedom of action to decide on how 
to implement the landfill directive. The assessments undertaken here do 
point to net benefits of introducing mandatory separate collection. How-
ever, the net benefits are quite small ranging from between 1 and 9 MEUR 
in Portugal (in 2020) to between 2 and 7 MEUR in Sweden. The ranges re-
flect the uncertainties involved in many of the underlying cost and benefit 
items. The modest size of the net benefit is to a large extent attributable to 
the relatively small change that the mandatory separate collection will in-
volve compared to the Baseline Scenario. Furthermore, the study has iden-
tified three critical assumptions that may change the signs of this result. In 
short, these assumptions relate to the costs of separate collection; the as-
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sumed energy recovery rates from incineration; and the character of the 
displaced energy source in the case of incineration. These assumptions are 
further discussed below. 

• A proper assessment of the implications of tradable permits would necessi-
tate a detailed analysis of the possible design of such a system and of spe-
cific institutional, organisational and administrative structures of the dif-
ferent Member States. 

• The quantitative assessments strongly point to composting, in the majority 
of cases, being a more attractive alternative treatment method than incin-
eration when diverting away from landfills.  

In sum, the analyses undertaken in this study seem to point in the direction of 
an initiative which combines common and uniform standards with the estab-
lishment of targets of a level of ambition along lines similar to those that would 
result from the current national strategies for how to comply with the landfill 
diversion targets5. The merits would be that the level of biological treatment 
would remain the same as the level as that which can be forecasted on the basis 
of existing national strategies, while at the same time ensuring that the resulting 
product (compost) would comply with certain standards. In relation to the com-
post market, the standards can assist to build up consumers' confidence in the 
product, while the targets ensure that sufficient quantities of sorted waste are 
generated thereby justifying investments in the necessary composting facilities. 
The setting of targets provides a specific obligation for countries and actors to 
take action in regard to the necessary investments composting facilities. Com-
pared to mandatory separate collection, the setting of targets has the advantage 
of maintaining a certain level of freedom of action for individual Member 
States in framing their specific strategy for compliance6. This, and the relatively 
low net-benefits from both initiatives points also to the principles of subsidiar-
ity and of proportionality as speaking against the mandatory separate collection. 

The conclusions rest on a number of assumptions, among which three are par-
ticularly critical. These assumptions relate to the assumed relatively low costs 
of separate collection, the assumption that the energy source that is displaced 
by incineration would have to be built first, and the somewhat low energy re-

                                                   
5 Noting however important limitations of the study including the disregarding of MBT as 
an option for compliance with landfill diversion targets and the fact that detailed assess-
ments have been done for example countries only.  
6 In a few special cases, composting is however most likely not superior to incineration. 
This applies for example to Denmark. Denmark is in the forefront as regards incineration, 
and has high levels of energy recovery and uses the energy for electricity and for heating 
purposes. This implies that a stronger shift towards composting at the expense of incinera-
tion cannot necessarily be justified on cost-benefit arguments. The sales of energy for heat-
ing and electricity involves substantial revenues thereby lowering the net-cost of incinera-
tion, and the energy production displaces other energy production thereby avoiding the 
emissions from these other sources.  
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covery rates which also speaks more in favour of composting. These critical 
assumptions are further discussed in section 1.47.     

1.3 Results 
Possible initiatives to be analysed were selected together with DG-ENV from a 
gross list of options. In the selection, emphasis was put on the principles of sub-
sidiarity and proportionality as well as on political, financial and technical fea-
sibility. Variable charging was among the omitted initiatives. It serves however 
to mention that this option (i.e. charges based on individual measurements of 
volume or weight of the waste) has increasing potentials and many advocates. 
However, it was assessed to be inadequate to address it at the general EU level. 
Variable charging should be seen more as a possible option for the individual 
regions or waste companies to enhance the efficiency of their individual sys-
tems. The analysed options include mandatory separate collection, the setting 
of national targets and the setting of uniform compost standards. Tradable per-
mits have also been discussed in the study, but in more general terms. The fol-
lowing discussions focus mainly on the first three of the selected options, and 
provide quantitative results for the example countries: Portugal, Ireland and 
Sweden. 

This section explains the main results that derive from the analysis of the four 
possible initiatives. 

1.3.1 Compost standards  
Applies to end-product In regard to compost standards, this analysis assumes that the standards relate 

to the end-products (the compost). Thus, there is not a requirement that the 
compost should be produced from source separated waste. On the other hand, 
the standards would typically necessitate separate collection in order to effec-
tively comply with the standards. It should be noted that some EU-15 countries 
only allow source separated or green waste to be used for compost.  

There is no uniform system for setting standards across EU. However, almost 
all EU-15 countries have standards (UK and Sweden however applies a volun-
tary scheme), and many countries have relatively comprehensive systems of 
standards for compost. Most countries differentiate between two compost 
classes, but a few like Austria and Netherlands apply three qualities. The stan-
dards can differ quite significantly from one country to the other. While the 
seven most common heavy metals are typically covered by the standards, the 
limit values exhibit variations, and some countries apply limit values for other 
substances as well. For example Denmark, Germany and Sweden apply limit 
values for hazardous organic chemicals such as dioxins, PCB, PAHs, nonyl-

                                                   
7 Also, it should be noted that the quantitative calculations underlying the above conclu-
sions include many, but not all environmental and economic impacts. Thus, disamenity 
effects have been disregarded together with possible administrative costs. Also, the use of 
compost and its effects on soil can involve benefits that have not been taken into considera-
tion. 

Selection of possible 
initiatives 

Current and possible 
standards 
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phenols and DEHP. The below table illustrates the existing standards in the 
three example countries as well as the possible standards to be introduced by an 
EU initiative in this field (class 1 and class 2). The table shows that Sweden 
would most likely not be affected by the introduction of EU wide standards. 
Portugal, and countries similar to Portugal, on the other hand, may be more af-
fected, whereas Ireland might experience slight modifications. The extent to 
which that would be case however depends on the extent to which limit values 
are actually reached today in Ireland.   

Table 1 Standards (contents of heavy metal) for compost in example countries 
and possible EU standards 

Country Cd Cr(tot) Cr(VI) CU Hg Ni Pb Zn 

Ireland 1.5 100 - 100 1 50 150 350 

Sweden 1 100 - 100 1 50 100 300 

Portugal 20 1000  1000 16 300 750 2500 

EC class 1 0.7 100  100 0.5 50 100 200 

EC class 2 1.5 150  150 1 75 150 400 

(EC organic 
farming) 

0.7 70 0 70 0.4 25 45 200 

 
Assessment Thus, systems are in place to control the quality of the compost, but the systems 

differ from one country to the other. Some countries, such as France, Italy, 
Spain and Portugal (the latter aims for a ban by 2016 though) compost munici-
pal solid waste for land-spreading. A common standard is likely to affect these 
countries as the land-spreading of the end-product (stabilized biowaste) may be 
restricted and/or facilities may be needed to be adapted to accept source sepa-
rated FGW (the only way to meet compost standards with the current technol-
ogy). In the light of the substantial increases in biological treatment which will 
be the result of the implementation of the landfill directive, the amounts of 
compost produced can be expected to increase somewhat as well. Thus, the en-
vironmental implications from one set of standards compared to those from an-
other set of standards may be equally accentuated as well. Introducing one 
common set of standards would thus provide for a more uniform alignment 
with the landfill diversion targets in the sense that the possibly increased com-
post production would need to comply with the same standards throughout the 
Union. It should be noted also that current standards are in quite a few cases 
based on the Sewage Sludge Directive which means that relatively high heavy 
metal concentrations are tolerated in the compost. This situation applies for ex-
ample to Portugal.  

Depending on the strictness of the standards, the introduction of common and 
uniform standards can imply that the unit costs of biological treatment will in-
crease (including the possibility of more source separation of waste). On the 
other hand though, assuming that the corresponding market will develop and 
consumers' confidence in the products will increase revenues from compost 
sales can also be expected to increase. Today, only very small amounts of com-
post appear to be exported from one EU country to another, but common stan-
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dards could ease such transactions thereby further assisting in consolidating a 
well functioning and larger market for compost.  

In total, common and uniform standards will, at least in some countries, lead to 
increased production costs. However, the maturing of the market will most 
likely also increase the selling price. Still, the cost increases may imply that 
some countries may choose to lower their level of ambition in regard to the 
fraction of FGW that is to be composted and choose to incinerate higher frac-
tions of it in order to remain in compliance with the landfill directive. 

Increased supply of compost can lead to a reduced demand for peat. This is 
likely to have positive environmental implications, reducing the rate of exploi-
tation in wetlands, but the main producers in Sweden, Finland, the UK, Ireland 
and the Baltic countries can come to loose from it.  

1.3.2 Mandatory separate collection and national targets     
The below table shows the estimated distribution of FWG over treatment meth-
ods8 that will result from either not putting any further measures in place; from 
introducing national targets and from imposing mandatory separate collection. 
The table assumes that mandatory separate collection provides a collection rate 
of 85% whereas the setting of targets provides 2/3 of this fraction. The table 
shows the substantial changes that will result merely from the full implementa-
tion of the landfill directive, i.e. with no further initiates being taken. The land-
fill directive in itself will bring about substantial increases in the proportion of 
FWG under biological treatment, and in increase in the fraction that is inciner-
ated as well. 

Analytical scope The Baseline is the situation where no further initiatives are assumed to be put 
in place. The purpose of the impact assessment is to analyse what implications 
compared to this baseline, or Baseline Scenario, further initiatives would have 
- in environmental, social and economic terms and with attention paid also to 
possible distributive implications.  

This section first explains the implications of the most strict of the two possible 
initiatives, viz.: mandatory separate collection followed by a summary of the 
results achieved from analysing the possible setting of national targets. 

The Baseline Scenario The Baseline Scenario assumes that the diversion targets of the landfill 
directive are gradually achieved as stipulated also in the national waste man-
agement plans. The analyses show that by the year 2020 all countries expect to 
have significantly increased the amount of biological treatment in order to 
comply with the landfill directive's diversion targets. In addition to composting 

                                                   
8 These estimates involved a detailed assessment of national waste management strategies 
and plans in order to assess in quantitative terms the changes that the possible initiatives 
will invoke compared to the baseline, i.e. the situation where the landfill directive is fully 
implemented and in order to assess the results form the baseline as well, i.e. an implementa-
tion of the landfill directive and the packaging directive. 

Resulting diversions 
of FGW 
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and anaerobic digestion, incineration (with energy recovery) is a possible 
means to enhance compliance with the diversion targets of the landfill direc-
tive. Sweden has already introduced a landfill ban on BMW, and intends to di-
rect all BMW to biological treatment or incineration by 2010. Ireland landfills 
almost all BMW today, and Portugal landfills as much as 60%. The national 
strategies of these countries however involve substantial changes to this result-
ing in only 15% and 9% respectively being directed to landfills in 2020.    

Table 2 Management of FWG in 2005 and in 2020 assuming that no further 
initiatives are taken; that national targets are put in place and that 
mandatory separate collection is implemented  

Country and treat-
ment 

method/management 
regime and year 

Current 
situation 

 

2005 

No further initia-
tives  

(Baseline) 

2020 

National 
targets 

 

2020 

Mandatory 
separate collec-

tion 

2020 

Sweden 

Biological treatment 

Incineration 

Landfill 

Total 

 

21% 

43% 

37% 

100% 

 

49% 

51% 

0% 

100% 

 

55% 

45% 

0% 

100% 

 

74% 

26% 

0% 

100% 

Portugal 

Biological treatment 

Incineration 

Landfill 

Total 

 

15% 

24% 

60% 

100% 

 

55% 

36% 

9% 

100% 

 

55% 

36% 

9% 

100% 

 

75% 

25% 

0% 

100% 

Ireland 

Biological treatment 

Incineration 

Landfill 

Total 

 

4% 

0% 

96% 

100% 

 

60% 

25% 

15% 

100% 

 

60% 

25% 

15% 

100% 

 

74% 

16% 

10% 

100% 

 

Mandatory separate collection is assumed to imply that separate collection will 
be required for food waste from households, and from restaurants, canteens, 
schools and public buildings and for biowaste from markets, commercial, in-
dustrial and institutional sources as well as for green waste from private/public 
parks, gardens and cemeteries. The system may be waived in inner cities and in 
rural areas with low population density. The assessments here assume that a 
total of 85% of all FGW is collected separately and composted, and that the 
system is established to meet the most stringent targets of the landfill directive 
(35% of diversion). The scenario is thus not assumed to result in accelerated 
compliance of the landfill directive. 

Mandatory separate 
collection 
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The table below illustrates the calculated net-costs of mandatory separate col-
lection9.  

Table 3 Total additional costs per year - mandatory separate collection. 

million Euro 2005* 2010 2020 

  Low High Low High Low High 

Sweden 0.0 0.0 0.0 0.0 -6.9 -2.0

Portugal 0.0 0.0 0.0 0.0 -8.9 -1.1

Ireland 0.0 0.0 -0.8 0.0 -3.0 -1.4

* Total additional costs in 2005 are 0 by definition as this is the starting year assuming that the first 

possible effects of the policy will be in 2006 (extrapolation from 2005 to 2010). 

It should be noted that the table assumes constant volumes of waste. Increases 
in waste volumes would simply imply that the additional costs would increase 
in proportion assuming similar distribution between treatment/landfill options. 
The table presents the extreme results, i.e. the most positive and the most nega-
tive outcome within the ranges calculated for private costs and external costs. 

The calculations indicate that mandatory separate collection provides a net-
benefit in the three example countries. The order-of-magnitude however is 
quite small due to the fact that the calculation only considers the effect of add-
ing mandatory separate collection to the already quite ambitious diversion tar-
gets of the landfill directive. As explained in the following section, the conclu-
sion that mandatory separate collection provides a net-benefit is however quite 
sensitive to three key assumptions relating to collection costs, displaced energy 
source and energy recovery rates. While the order-of-magnitude is highly un-
certain, composting is highly likely to generate more jobs than alternative 
treatment options, in particular in relation to the collection.  

In terms of distributive effects they are likely to be quite small. A requirement 
for mandatory separate collection would however have important effects on 
countries that rely significantly on incineration of BMW. Denmark, Sweden, 
Netherlands, Luxembourg, Germany, France and Portugal all incinerate more 
than 20% of the BMW. Of these countries however, Netherlands and Germany 
are on the path of developing quite extensive systems for source separation al-
ready. Therefore these countries may not be much affected by a call for manda-
tory separate collection. In the case of Netherlands, there is already a compre-
hensive system for mandatory separate collection in place. France is a represen-
tative of the countries that may be particularly hard hit as the country not only 
incinerates much of its BMW, but also sends the rest to biological treatment 
although it is not separately collected. In broad terms, a call for mandatory 
separate collection will reduce the freedom of action for countries when setting 
up their strategies for how to comply with the landfill directive, as it imposes 

                                                   
9 The table has been constructed on the basis of the results shown in table 2 and the calcu-
lated costs of shifting from one treatment method to the other. These relatively complex 
calculations are explained in the report (chapter 7) 
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more detailed and binding requirements onto their management systems. More 
specifically, it would in particular affect countries with existing high levels of 
incineration. These countries will be forced away from incineration, and that 
may involve net costs to society as explained below.   

Setting targets The setting of targets could be formulated in a variety of ways. Here it is 
assumed that the setting of targets corresponds to 2/3 of the mandatory separate 
collection, which again translates into separate collection of about 55% of the 
FGW10. As can be seen from Table 3 this does in many cases not involve sub-
stantial changes from the path that the countries envisage following in order to 
implement the landfill directive. Of the three example countries, only Sweden 
will experience the targets as an additional requirement that necessitates 
changes in the FGW management scheme resulting in an increase in the pro-
portion being biologically treated from 49% to 55% (which is the target). Of 
course, if the target is set higher, i.e. closer to the mandatory collection option, 
this will involve more substantial changes also in the other example countries. 
Sweden will thus experience additional costs compared to the Baseline Sce-
nario, as it must be assumed that the Baseline Scenario is the cost-effective way 
that Sweden has identified for implementing the landfill directive. A situation 
similar to the one in Sweden would be likely to occur in other, mainly Northern 
European, countries that rely to a significant extent on incineration as a treat-
ment option and a way of complying with the diversion targets. Also, it should 
be mentioned that not all biological treatment currently planned is for source 
separated FGW and consequently, some costs may be involved in actually 
complying with this target. 

While, the setting of targets may at first sight appear to be a superfluous initia-
tive, there may be good reasons to actually argue for the setting of targets at a 
level corresponding to level assumed here, i.e. 55% of FGW being separately 
collected. The merits of targets include: 

• They provide an additional incentive/obligation to actually move in the 
directions required by the diversion targets of the landfill directive. While 
national strategies do stipulate the path towards achieving the diversion 
targets, the setting of national targets for separate collection can further 
promote this process.  

• Targets of an order-of-magnitude of 55% collection rate can be a reason-
able balance between the need to ensure a significant level of biological 
treatment while at the same time respecting the benefits of maintaining a 
certain level of flexibility for the countries in defining their unique path 
towards compliance with the landfill directive. 

• The current national strategies together with the stipulations of the landfill 
directive do not involve separate collection per se. Consequently, the in-

                                                   
10 An alternative target of minimum X kg compost per capita per year (within year Y) could 
also used. However, as long as waste volumes are constant the result of this target would 
"de facto" be the same as the result for the target of a percentage of the total volume of 
FGW to be biologically treated.  
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troduction of targets for separate collection will ensure this and thereby 
also provide the basis for the production of high quality compost. 

• Collection targets will ensure that there are significant amounts of sepa-
rately collected waste available for compost production. Thereby, the tar-
gets will ensure that composting plants designed to produce compost that 
comply with the common and uniform standards will also be supplied with 
sufficient amounts of sorted waste. 

In relation to the last bullet, it serves to note the way that the various arguments 
support on another in a mutually reinforcing way with regard to the building up 
of a larger and more consolidated market for compost. The standards contribute 
in terms of building up consumers' confidence in the product, while the collec-
tion targets contribute in terms of providing compost producers with a mini-
mum level of supply of waste adequate for compost production. Thereby, the 
combination of targets on the one hand that are by and large in line with what 
would be the outcome of the current strategies for how to comply with the land-
fill directive, and compost standards on the other hand that can assist to im-
prove consumers' confidence in and willingness to pay for the produced com-
post can be good and mutually supportive initiatives. In addition to their com-
bined effects on the compost market, the targets also provide an additional 
driver to the process of actually implementing the national strategies for com-
pliance with the landfill directive acknowledging that there are many actors in-
volved in the actual realisation of these targets including private operators and 
local administrative bodies. Also, the targets ensure that the introduction of 
common and uniform compost standards to not result in higher fractions being 
incinerated than originally planned. This is in line with the cost benefit calcula-
tions which show that composting is, in cost-benefit terms, a better alternative 
to landfills than incineration is11. 

1.3.3 Tradable permits 
The exact functioning of tradable permits for biowaste that is going to landfills 
will to some extent depend on the exact context in which the system is intro-
duced and how it is designed. Here it is assumed that tradable permits are intro-
duced in individual countries to allow for a cost-effective achievement of the 

                                                   
11However, this conclusion rests very much on the specific performance of incineration 

compared to composting in individual country. The example of Denmark, which is at the 
forefront as regards incineration, indicates that this may not be a solution that is justified on 
cost-benefit arguments. This is particularly due to the high level of energy recovery, as the 
energy is used for electricity and for heating (CHP). The high level of energy recovery in-
volves two strong benefits. Firstly, it generates substantial revenues from sales of electricity 
and heat thereby lowering the net cost of incineration of waste. Secondly, it displaces en-
ergy production hereby avoiding emission from other energy sources. In countries where 
similar arguments and conditions prevail (CHP production from waste and the replacement 
of fossil fuels) the same caution should be noted.     
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landfill diversion targets. As the landfill directive imposes specific quantitative 
requirements onto the waste management system, tradable permits can be ar-
gued to be a better economic instrument than taxes because it provides for cer-
tainty as regards the quantities12. Compared to mandatory separate collection, 
the quotas have the advantage of maintaining the flexibility of waste manage-
ment authorities to choose between incineration and composting as the alterna-
tives to landfill. Building upon recent research, a number of general observa-
tions can be made in regard to tradable permits. They are listed below. 

In principle, quotas are an effective means of ensuring that landfills are used in 
exactly those areas or circumstances where that option is most superior to other 
treatment methods. While distributing the quotas for free according to a pre-
defined schedule can assist to enhance the acceptability of the system, it would 
be more efficient to distribute the quotas through an auction because this would 
allow the price mechanism to come into play from the early start of the system. 

Still, it is essential to ensure that there is a high level of trust and transparency 
of the system right from the beginning to avoid overpricing and/or too many 
initiatives being taken to protect against the need to buy quotas. This is another 
argument in favour of distributing the quotas for free. 

To further promote the efficiency of the resulting systems, all annual quotas 
could be (as considered in the UK) distributed initially allowing also for inter-
nal lending and borrowing between years (within certain limits). This allows 
for better long-termed planning and enhances transparency of the system. 

Whether tradable quotas are a good instrument would be largely dependent on 
specific local conditions and contexts. As an example, Denmark has well elabo-
rated, and highly differentiated, taxes on waste depending on treatment meth-
ods and one may argue that there is no need to replace this well-functioning 
system which provides substantial financial incentives for other treatment 
methods than landfills with a new system. On the other hand, UK today applies 
financial instruments to a very limited extent, and have undertaken detailed 
analyses that seem to justify the use of tradable permits as an incentive- based 
instrument in regard to waste management.  

1.4 Critical issues 
The study has carefully investigated the assumptions underlying the calcula-
tions and assessments of this study. It turns out that there are three particularly 
critical assumptions that it is worth discussing, viz.: 

• The costs of separate collection  
• The assumed energy recovery rates 
• The energy which is displaced by the energy from incineration 

                                                   
12 By comparison, the resulting quota price will be uncertain. In the case of taxes it is the 
other way around: the costs (taxes) are fixed and known to the actors whereas the achieved 
reductions will be uncertain. 
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The analysis estimates the additional financial costs of separate collection of 
FGW at a uniform rate of between 0 and15 €/ton FGW for all countries. These 
estimates were established in the Eunomia study, which recognizes that the ad-
ditional costs are often estimated to be higher, but argue that this need not be 
the case: 

"Collection methods which are optimised for their systemic suitability to a spe-
cific area can ensure that any additional costs are kept to a minimum, and in-
telligent adaptation of schemes may even lead to savings in collection costs 
relative to those which prevailed before separate collection was introduced". 

Thus, the calculations assume a very effective collection system. More accurate 
estimates would depend highly on local conditions, but evidence seems to sug-
gest that the estimate of 0-15 €/ton is at the lower end13. 

Energy recovery rates Energy recovery is a very important aspect of incineration as sales of both 
electricity and heat can generate substantial revenue to cover part of the incin-
eration costs. Across Europe considerable variations can be observed regarding 
the efficiency of incineration. In some countries (notably Denmark and Swe-
den) the energy recovery rate is very high, because the energy is converted to 
electricity and used for district heating (CPH). The potentials for energy recov-
ery can be much lower in other countries if they cannot utilize the heat. The 
above results assume a uniform energy recovery rate of 75% for CPH incinera-
tors. However, recent experience from Denmark points to energy recovery rates 
that are as high as 91% for the newest technology (a new incineration line for 
an existing plant in Denmark), which indicates that in some countries incinera-
tion may not be as costly an option as it is assumed here.  

Incineration (and anaerobic digestion) of biowaste can be accompanied by re-
covery of energy which displace alternative energy production and the related 
environmental impacts. The recovered energy from incineration will displace 
the least profitable form of energy production and the associated pollution from 
these sources. This results in an external benefit which has been included in the 
calculation.  

It is however difficult to establish what energy source is displaced. Ideally, this 
should be based on a review of the current and the likely future marginal 
sources of energy for each specific country.  

Here, it is assumed that energy from waste acts to displace sources of energy 
which would otherwise have to be built or that no source of energy is displaced. 
Obviously, this is quite a conservative assumption, and it implies that the bene-
fits from energy recovery from incineration are low leading to negative net ex-
ternal effects from the incineration of FGW. However, the alternative extreme 
may also be questioned. This typically involves an assumption that the energy 
                                                   
13 It should be noted that the cost estimates here assess the cost implications to the whole 
system. Thus, the cost implication here involves both the costs of operating the "new" sys-
tem and the possible cost (and volume) implication to the existing systems attributing how-
ever the total cost implication to the amounts that go under the "new" system.  

Costs of separate 
collection 

Displaced energy 
sources 
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displaced is the marginal source equal to a coal-fired power station. Recent 
Danish studies indicate a consensus that the energy which is displaced is the 
"average energy source".  

A modification of this assumption together with a relatively high energy recov-
ery rate could thus easily come to imply that the avoided burdens from the dis-
placed energy production would outweigh the external effects related to incin-
eration. This assumption is highly critical, since it can affect the sign of the re-
sult.  

MTB In addition to these critical assumptions, it is worth underling as well that the 
study has assumed that MBT is not an option for compliance with the landfill 
directive. The motivation is that MBT is a concept that is very poorly deline-
ated and described. Therefore, the interpretations and impacts from MBT may 
vary considerably from one place to the other. However, it is clear that omitting 
MBT as an option to facilitate compliance with the landfill directive can im-
pose substantial costs on countries that had calculated on using this option. This 
may in particular be the case for many of the new Member States.  
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2 Introduction  
DG Environment is considering preparing a proposal for an Initiative on the 
biological treatment of biodegradable waste. The main purpose of the initiative 
will be to improve the management of biodegradable waste including increas-
ing the amount of biodegradable waste sent to biological treatment14. This study 
feeds into the process of preparing this initiative, and into the process of prepar-
ing an (extended) Impact Assessment (IA) for the draft soil thematic strategy. It 
does so by means of providing the analyses that are necessary to conduct an IA 
on a set of possible initiatives.  

Methodology In providing this, a methodology has been used which is in line with the IA 
guidelines and which consists of the following steps: 

• Problems and objectives. This step has phrased the problems and objec-
tives that an initiative should address. This phase is a crucial input into de-
termining the relevant policy options.  

• Identification of policy options. A gross list of policy options has been 
established. Based upon certain criteria, including their political and tech-
nical feasibility, the ability to address the problems and objectives in ques-
tion in a cost-effective manner, and their compliance with the principles of 
subsidiarity, a limited set of policy options were selected for further analy-
sis. The selected policy options have been further concretized in order to 
provide the basis for the development of the policy scenarios to analyse. 

• Situation analysis. This step serves to provide the essential background 
knowledge that is necessary in order to frame the policy options and to as-
sess their implications. The situation analysis has looked at key EU direc-
tives, in particular the landfill directive, as well as national waste manage-
ment strategies and plans together with key sources of quantitative data. 

• Assessment of key analytical challenges and establishment of method-
ology. Based upon an identification of the key analytical challenges in-
volved in conducted the analyses, a methodology was finally established. 
The key features of the methodology can be summarised as follows: 

                                                   
14 For more information: http://europa.eu.int/comm/environment/waste/compost/index.htm 

Background and 
study objective 
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- The analysis is to consider additional effects compared to those that 
will already materialise as a result of national waste strategies and 
plans and the landfill directive in particular. 

- The analysis will consist of a quantitative part that considers three ex-
ample countries combined with more in-depth quantitative discussions 
and assessments that applies a broader perspective. This approach is 
taken because country specific contexts and conditions will have a 
large influence on results and quantitative assessments that take all 
these specific features into account would necessitate substantial 
amounts of resources. Also, full quantitative assessments are done for 
the most extreme scenario only.  

• Analysis applying a cost-benefit approach but considering also distribu-
tional effects. The analysis will also include a mapping of important im-
pacts  

• Identification of key conclusions. Last, the study identifies and summa-
rises the key conclusions that can be derived from the study. 

This report is structured as follows: 

First, the problems and objectives to be addressed by an initiative on biological 
treatment of biodegradable waste are summarised followed by a discussion on 
possible policy options and a selection of the options to be analysed. This sec-
tion also outlines the key features of the methodology used to assess the im-
pacts leading up to the operational formulations of the selected policy options. 

Second, the report provides an analysis of the current situation including also 
directives, legislation, plans and strategies that are adopted but not yet fully im-
plemented. 

Third, the report translates the operational policy options into specific policy 
scenarios.  

Fourth, the impacts are mapped and the important types of impacts identified.  

Finally, the last two chapters analyses the options and qualitative and quantita-
tive terms and summarises the main conclusions that can be derived. This part 
also considers critical issues and discusses the possible sensitivity of conclu-
sions vis-à-vis important assumptions or delineation aspects.  
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3 Objectives, policy options and analytical 
approach 

This chapter first describes the problems that a possible initiative could address 
followed by a more detailed description of the selected options that are subject 
to further analysis in this study. Finally, the chapter outlines key methodologi-
cal aspects that underpin the analyses presented in the following chapters.  

3.1 Objectives and problems to address 
Problems The problems that a biowaste initiative could address include poor BMW 

management first of all. This would relate also to the lack of common stan-
dards, which could again also relate to the lack of minimum process require-
ments to ensure hygienically safe biological treatment of BMW containing 
animal by-products. Last, an initiative could also assist to address the problems 
of soil fertility and conservation. These issues are more elaborated below: 

1. Poor BMW management. Approx. two-thirds of BMW produced in the EU 
is currently landfilled, which is a potential barrier to meet the landfill diver-
sion targets throughout the EU. The management of BMW needs to be im-
proved. In particular, biological treatment of BMW is not well-developed, 
although the level of biological treatment can vary considerably among 
Member States. 

2. No EU compost standards. There is a need for high environmental stan-
dards for compost throughout the EU. Standards for compost could improve 
consumer confidence in the end-product and assist to improve trade in com-
post between Member States. Furthermore, there is a general lack of con-
sumer confidence in compost derived from biowaste. 

3. No regulation at Community level providing minimum process require-
ments to ensure hygienically safe biological treatment of biowaste contain-
ing animal by-products. Biological treatment of BMW is exempted from 
the Animal By-Products Regulation and, thus, presently only regulated at 
national level, if at all. 

4. Soil fertility and conservation: Depletion of agricultural soil organic matter, 
soil erosion problems, possibility of reducing exploitation of natural re-
sources by recycling nutrients and organic matter in biowaste. At the same 
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time, prevention of soil contamination especially in case of use of low qual-
ity compost produced from mixed waste. 

The Working Document from December 2003 (DG ENV, 2003) suggests that 
an improved management of biowaste should reach the following two objec-
tives: 

1 Ensure that the land-spreading of biowaste happens in a cost-effective 
manner and in such conditions that the potential drawbacks (particularly 
possible negative effects to human and animal health, wildlife and biodi-
versity and long-term impact on soil quality) are minimised, and the posi-
tive aspects (particularly agronomic benefits) are maximised. 

2 Support an integrated approach to waste management and natural resources 
by promoting material recycling, the closing of the nutrient loop and 
minimising final disposal, while recognising the need for favourable condi-
tions for investments in the treatment companies. 

"These two major objectives are mutually complementary and supportive of 
sustainable development. The need to create the conditions encouraging the 
emergence and the strengthening of an EU market for compost and sludge has 
also to be carefully taken into consideration" (DG ENV, 2003). 

The objectives of a biowaste initiative could include the following (DG ENV, 
2003): 

• Promoting the biological treatment of biowaste by harmonising the national 
measures concerning its management in order to prevent or reduce any 
negative impact thereof on the environment, thus providing a high level of 
environmental protection. 

• Protecting the soil and ensure that the use of treated and untreated biowaste 
results in benefit to agriculture or ecological improvement. 

• Ensuring that human as well as animal and plant health is not affected by 
the use of treated or untreated biowaste. 

• Ensuring the functioning of the internal market and to avoid obstacles to 
trade and distortion and restriction of competition within the Community. 

3.2 Policy Options 
In collaboration with DG-Environment, the following options have been identi-
fied as feasible and relevant possible interventions to address the above objec-
tives. It should be noted that compost standards would be an integral part of the 
other options. Compost standards are thus considered to be a necessary condi-
tion to actually provide for the environmental gains to be harvested through the 
various options. Thus, compost standards alone can be considered as the least 
ambitious or least complex of the outlined options.  

Proposed objectives 
for an initiative on 
biowaste 
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The options that are analyzed are: 

• Mandatory separate collection where common rules are established  

• Setting targets for separate collection where the means to comply with 
those targets may differ 

• Compost standards defining EU wide common standards for the quality of 
end products as well as the treatment process 

• Tradable landfill permits which would involve the establishment of trad-
able permit systems in the individual EU Member States 

Omitted options Tradable permits are the only truly market based option that will be discussed. 
Other potential market based instruments are voluntary agreements and the use 
of taxes. Voluntary agreements are however deemed to be an ineffective path to 
follow at the EU level. Experience shows that the setting up of voluntary 
agreements including the definition and setting of targets and the establishment 
of mechanism for monitoring and control mechanisms can be a very complex 
exercise, which must be justified by proportionate gains compared to other op-
tions. Typically, the gains would be attributable to efficiency gains that would 
arise because the voluntary agreements leave it by and large completely to the 
"market" to achieve the targets. This in turn however calls for a counterpart or-
ganisation that represents the relevant market actors well and which can enter 
into more long-termed commitments on their behalf.  

Economic instruments such as a tax on land-filled biowaste are another market 
based option. This option has however been disregarded. First of all, past ex-
perience shows that the adoption of EU wide taxes is likely to be a prolonged 
process, and the resulting scheme can consist in quite low levels of the taxes 
due to the necessity to take into account the different national contexts and pri-
orities (an example is the energy taxes). While it can be argued that national 
taxes in support of increasing the biological treatment of BMW could have a 
potential, this option has been disregarded in the further analyses. Here, it 
should be noted that some waste related taxes are in place in quite a few coun-
tries. Tradable permits on the other hand is a new instrument that is not yet 
used in EU in regard to BMW and discussions on the pro's and con's of that op-
tion can shed light on its possible future scope and relevance.   

The options that are analysed do provide a framework that ensures that certain 
desired outcomes are provided. This is the key to actually ensuring increased 
biological treatment of biodegradable waste, and the basis for possible national 
actions to (further) strengthen the use and effectiveness of the established sys-
tems through for example national taxes, variable charging or awareness raising 
instruments. Awareness raising instruments and public procurement policy 
were both disregarded here because such instruments are considered mainly to 
play a (potentially significant) role in support of other instruments targeted 
more directly towards specific outcomes. Variable charging is an option of in-
creasing potentials and potentially highly effective brought about mainly 
through technological progress. However, variable charging is not considered 
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in the further analyses of this study for reasons similar to the above, and be-
cause its potentials depend very much on specific local circumstances and in-
frastructures. Hence, decisions on the relevance and possible implementation of 
variable charging are best taken at the local level to benefit from the exact 
knowledge on the local conditions and systems in place already. 

The selected options A more elaborate description of the principles of each of the analysed options is 
provided in the following sections. 

The quantitative analyses are carried out solely for the case of mandatory sepa-
rate collection. This can be said to be the strictest scenario in the sense that it 
represents the major diversion from the current situation, and hence the sce-
nario that will carry the largest additional impacts. The target option will be 
discussed and analysed taking this quantitative analysis as the starting point, 
whereas the standards option will build on a qualitative assessment mainly.  

3.2.1 Compost Standards 
Community-wide compost standards would subject end products of biological 
treatment to certain quality requirements that relate to both the quality of the 
end-product and to the treatment process. End-products would have to be pro-
duced, imported, traded and marketed according to specific quality classes (see 
Table 4 and Table 5). 

Standards for end products include: 

• Sanitation requirements (relate to treatment process)  

• Quality requirements (heavy metals, organic contaminants, agronomic pa-
rameters). 

Table 4: Summary of possible quality classes for end products and their sug-
gested use restrictions on land. 

Biological 
treatment 

Purpose End prod-
ucts 

Use of end products 

compost 
class 1 

unrestricted use on land Composting producing compost for agri-
cultural benefit or ecological 
improvement 

compost 
class 2 

≤ 30 tonnes dm/ha (3 
year average) 

digestate* 
class 1 

unrestricted use on land 

digestate* 
class 2 

≤ 30 tonnes dm/ha (3 
year average) 

Anaerobic 
digestion 

producing digestate for agri-
cultural benefit or ecological 
improvement, maximising 
production of biogas 

biogas preferably used or flared 

Mechanical/ 
biological 
treatment 

producing stabilised bio-
waste for ecological benefit 
or landfill, waste volume re-
duction 

stabilised 
biowaste 

restricted use on land 

Notes: * any liquid digestate must be treated. 
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It is assumed that there is no requirement to produce compost from source sepa-
rated biowaste, only to meet the quality standards. It is further assumed that 
stabilised biowaste (the end-product of MBT) can be landfilled without being 
considered as BMW, if the residual ferment ability of the stabilised biowaste is 
sufficiently low. In practice, this is only achievable where parallel separate col-
lection and recycling systems for BMW have also been established. 

Table 5 Standards (contents of heavy metal) for compost in example countries 
and possible EU standards 

Country Cd Cr(tot) Cr(VI) CU Hg Ni Pb Zn 

Ireland 1.5 100 - 100 1 50 150 350 

Sweden 1 100 - 100 1 50 100 300 

Portugal 20 1000  1000 16 300 750 2500 

EC class 1 0.7 100  100 0.5 50 100 200 

EC class 2 1.5 150  150 1 75 150 400 

(EC organic 
farming) 

0.7 70 0 70 0.4 25 45 200 

 

3.2.2 Targets for Separate Collection 
It is assumed that this policy option is less strict than mandatory separate col-
lection. The underlying motivation for this interpretation is that the scenario for 
mandatory separate collection provides the maximum level of ambition. 
Stretching the requirements (or the targets) beyond that would lead to excessive 
costs that would not be justified by proportional benefit gains. It is further as-
sumed that the specific stipulations under the mandatory collection scenario 
provides for the highest possible effectiveness. Therefore, for this scenario to 
provide results that provide additional information compared to this strict sce-
nario the targets need to be at a lower level of ambition. 

Consequently, this scenario assumes that the established targets translate into a 
resulting level of separate collection that is two-thirds of that required by man-
datory separate collection. In operational terms, this corresponds to a collection 
rate of 55%15 of all food and green waste. 

Compost standards are also assumed to be included in this policy option (see 
Section 3.2.1). 

One could relate the specific target to the amounts of compost produced. Such a 
target could be formulated in various ways, i.e. a demand that certain total 
amounts of compost should be produced or as a relative measure to e.g. per in-
habitant. It could also be formulated in terms of a requirement that certain frac-
tions of FWG must be separately collected, i.e. a less operational and less ambi-
                                                   
15 Given that the mandatory collection scenario is assumed to provide a collection rate of 
85% 
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tious formulation along the lines of the mandatory separate collection. The 
quantitative analyses presented here are likely to provide very similar results in 
all cases, because targets that relate to compost production will necessitate 
separate collection anyway, and because quantities have been assumed con-
stant. The main difference between the relative and the absolute target would 
thus relate mostly to the mechanisms that would be necessary to monitor and 
control the achievement of the targets - and to the dynamics over time.   

Another, and maybe more interesting question, however relates to the order-of-
magnitude of the target. The way that the target has been framed here results in 
a distribution of the FWG that is by and large in line with the Baseline Scenario 
forecasts. As it is explained later, this order-of-magnitude would appear to be 
an appropriate level for many reasons. First, it provides a further stimulation to 
actually achieve the Baseline Scenario forecasts, and hence it may provide an 
additional driver to implement the process that is foreseen in the national plans. 
Also, it can assist to ensure that the possible introduction of compost standards 
will not involve additional diversions to incineration rather than composting 
compared to the Baseline Scenario. 

3.2.3 Mandatory Separate Collection 
Food and green waste that is not composted on-site must be collected sepa-
rately and sent to biological treatment. Requirements for mandatory separate 
collection are assumed to be as proposed in the Second Draft of the Biowaste 
Directive (DG ENV, 2001). 

Separate collection schemes are required for: 

• food waste from households 
• food waste from restaurants, canteens, schools and public buildings 
• biowaste from markets, commercial, industrial and institutional sources 
• green waste from private/public parks, gardens and cemeteries. 

Separate collection schemes must at least cover urban agglomerations of: 

• > 100,000 inhabitants within 3 years 
• > 2,000 inhabitants within 5 years. 

The separate collection of biowaste can be waived in inner cities where low 
level contamination of biowaste is difficult to ensure and in rural areas with a 
population density of <10 inhabitants/km2. 

No specific date for mandatory separate collection was set in the Second Draft. 
Although separate collection schemes were to be effective within 3 to 5 years 
after the adoption of legislation, the expected date of adoption of legislation 
was not indicated. It is assumed that separate collection is to be established to 
meet the most stringent targets (35% diversion of BMW) in the Landfill Direc-
tive (1999/31/EC). In other words, separate collection does not result in landfill 
diversion of BMW at a rate that would be faster than required by the Landfill 
Directive. 
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Compost standards are also assumed to be included in this policy option (see 
Section 3.2.1). 

3.2.4 Tradable Landfill Permits for BMW 
Tradable landfill permits for BMW can be set up within each country, corre-
sponding to the amount of BMW that is allowed to be sent to landfills accord-
ing to the targets in the Landfill Directive (1999/31/EC). Alternatively, the 
tradable permits could also be designed with a view to even stricter diversion 
targets, e.g. those provided by the two policy options on targets and on manda-
tory separate collection. 

Alternatively, one could envisage a set-up which assumed the establishment of 
an EU wide scheme which would allow trade between countries. Thus, coun-
tries that divert more BMW than targeted would be able to sell permits to coun-
tries that landfill more BMW than targeted. Hence, an EU wide system would 
introduce the option of harvesting further efficiency gains than those that would 
exist under a national scheme solely. However, given that the environmental 
objectives involved in the issue are of a highly local or regional nature, the ar-
guments for an EU-wide system is somewhat weakened. Trade in landfill per-
mits across countries will thus imply that countries that make accelerated pro-
gress towards composting may still also landfill substantial amounts of bio-
waste, namely if the unused permits are sold to other countries. Consequently, 
the environment of the country will not benefit from the accelerated progress, 
because permit owners will have an incentive to sell their permits elsewhere. 
Thus, a system where nationally established permits can be traded between EU 
countries will only ensure that each country does not come to landfill more than 
what its overall level of issued permits allow for. It will not provide any 
mechanism for the countries to harvest domestically the environmental benefits 
from further progress towards composting of biowaste.     

The discussions here thus centre on a national scheme only. Thereby, the analy-
sis sheds light on the pro's and con's of using tradable permits as a national in-
strument to promote the diversion targets of the landfill directive.  

Compost standards are also assumed to be included in this policy option (see 
Section 3.2.1).   

3.3 Approach and delineation  
The study is carried out in the context of Impact Assessment. It thus serves to 
illustrate the social, environmental and economic implications of the selected 
options compared to a baseline or a Baseline Scenario, i.e. a situation where it 
is assumed that no further initiatives are put in place. This section describes the 
basic approach that has been applied to analyse these implications. Thereby the 
chapter serves to provide the basic understanding of the logic and interpreta-
tions that underlie the remaining chapters of this report. The chapter focuses on 
key aspects of relevance to the analyses undertaken here, whereas more issues 
of more general relevance to an Impact Assessment and to CBA are discussed 
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in the attached annex. This section thus explains the analytical steps that have 
been applied and it describes what types of assumptions and delineation that 
underlie these steps. The section thus provides the analytical and technical 
background against which to understand and interpret the analyses and conclu-
sions shown in the remainder of this report. 

3.3.1 Basic approach 
The basic approach of this study is illustrated in the figure below.  

Figure 1:  Basic Approach. 

BMW 
management 

+

Unit costs

CBA

Compare
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Management 
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Knowledge of BMW and FGW management together with unit costs of tech-
nology options (based on Eunomia results) allows for a cost benefit analysis 
(CBA) to be carried out. The results of the CBA together with knowledge of 
important impacts provide a basis for a comparison of technology options. 
Building on this comparison, together with knowledge of FGW management 
scenarios as well as impacts, allows policy options to be evaluated. 

The first step involves forecasting the management of (or mix in treatment op-
tions) BMW and FGW in the Baseline Scenarios and in the policy scenarios. In 
other words, the future management of BMW and FGW for the Baseline Sce-
nario is estimated. This is based on data obtained from EU-15 on current man-
agement of BMW and FGW, as well as national waste management strategies 
to divert BMW from landfill. FGW management in the policy scenarios is then 
quantified. This quantification is based on the way that the selected policy op-
tions (or initiatives) have been made operational (policy scenarios set up - see 
chapter 5). On this basis, the changes can be derived in FGW management 
when comparing the policy scenarios to the Baseline Scenario. 

Impacts The second step involves mapping of the environmental, economic and social 
impacts. The aim is to identify and describe the impacts associated with the 
waste treatment options as well as the impacts related to production, collection 
and transport and treatment of FGW. On this basis, the environmental, eco-
nomic and social impacts of switching from one treatment option to another are 
described (see chapter 6). 

Thereafter the different technology options are compared. The comparisons 
consist of a quantitative CBA analysis as well as a qualitative assessment (see 
chapter 7).   

Management of 
BMW and FGW 

Comparing technol-
ogy options 
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The quantitative CBA analysis calculates the net costs of the estimated technol-
ogy changes. This calculation is based on the unit costs of the various technol-
ogy options and of the associated external costs from the Eunomia study (for 
mandatory separate collection). The basic approach here deviates from the typi-
cal approach to CBA because valuation estimates are already provided directly 
from the Eunomia study16. This study derives unit costs for the EU-15 Member 
States. Unit costs are derived both for the net external effects (from a setup with 
physical quantification and monetisation of effects) for treatment (gate fees). 
These capitalised (net)-unit costs per tonne are used to calculate the costs of 
switching from one treatment option to another. This implies that the current 
study presents costs directly based on the information and data from this previ-
ous study, and consequently without any physical quantifications of the effects.  

The CBA results are followed by a discussion of technology options i.e. the 
most important impacts affecting CBA results, including critical assumptions 
made, and other important impacts not quantified/included in the CBA. 

On the basis of the estimated changes in FGW management in the policy sce-
narios and the net costs of technology changes the overall consequences are 
evaluated. Again the evaluations consist of a quantitative analysis and a qualita-
tive assessment (see chapter 8). 

The quantitative analysis is undertaken for the mandatory separate collection 
scenario. This includes calculation of the weighted change in costs per tonne 
FGW and total yearly costs of implementing the policy. The weighted change 
in costs per tonne FGW is calculated from the costs of switching from one 
treatment option to another and the estimated changes in management of FGW 
(change in percentage distribution on treatments). Finally, the total costs are 
calculated by multiplying the weighted change in costs by the total waste vol-
ume. 

The quantitative analysis is followed by a discussion of results for the manda-
tory separate collection scenario. This includes a discussion of impacts of the 
different technology options as well as the sensitivity of the results in relation 
to changes in key assumptions (e.g. other changes in management of BMW and 
FGW). The consequences for all policy options are discussed based on the 
quantitative results of the mandatory separate collection scenario. 

3.3.2 Study delineation and key assumptions 
Impact analysis of waste management of biodegradable waste is not a simple 
task. Even in the case of one single country, it is a difficult task to analyse the 
switches from one treatment option to the other. The case of 25 different coun-
tries switching from different "conventional" treatment options to different bio-
logical treatment options thus poses a range of problems and consequent needs 

                                                   
16 Normally, the steps to undertake in a CBA of a policy include identification of impacts, 
physical quantification, valuation of impacts, discounting to net present value, calculation 
of total result, and, finally, ideally a sensitivity analysis. 

Evaluating policy 
options 
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for analytical compromises. Given the complexity and the extension of the 
analysis it has therefore been necessary to simplify the analysis in several ways.  

The complexity and uncertainty associated with the quantitative analysis as 
well as the lack of detailed country data makes it impossible to carry out a full 
analysis for all 25 EU Member States. Instead the full analysis is only carried 
out for three representative countries, while the consequences for all other 
countries are discussed on the basis of these results.  

The policy options will affect the countries in each group differently. There-
fore, one country has been selected as a representative country for each group. 
The results for the representative countries form the basis for further analysis. 
Further assessments are necessary since even countries within the same group 
may not be affected in the same way by similar policies. 

Much of the data that are used for the quantitative analysis builds on the previ-
ous study carried out by Eunomia17 for the European Commission. The aim of 
this study was:  

To conduct an economic evaluation, that considers both private and social wel-
fare costs and benefits, of existing options for managing the biodegradable 
fraction of municipal solid waste. 

However, while the study has relied on results provided by this study, these re-
sults have been subject to in-depth scrutiny. Also, the scope of the current study 
is somewhat wider as it aims to feed into an IA, the purpose of which is not just 
to look at costs associated with various technology options, but to compare so-
cial, economic and environmental implications of various possible policy op-
tions.   

 A number of the assumptions used in the Eunomia study have been adopted in 
the current study. These include: 

• Discount rate of 3%18 
• Market prices (excluding special landfill and incineration taxes) 
• Treatment costs used in the analysis is based on information about gate 

fees 
• No changes in cost and benefits over time, which implies that it is assumed 

that there are no effects from technological developments 
• All switches of FGW from landfill and incineration with the ratio 90:10 of 

composting and anaerobic digestion for all countries (Table 47 Eunomia, 
2002). The reasonableness of this generic assumption for all countries 
could be discussed as it will most likely vary from country to country. 

                                                   
17 EUNOMIA (2002A), Economic Analysis of Options for Managing Biodegradable Mu-
nicipal Waste, Final Report to the European Commission. 
18 In the Commissions guideline on "How to do an Impact Assessment" (EEC, 2002) a dis-
count rate of 4% is recommended. It is not possible to apply this discount rate as this would 
imply a total re-calculation of the Eunomia results. It is however assessed that the change in 
discount rate is not important for the overall results. 

Representative coun-
tries 

Data and key as-
sumptions 
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However, the ratio is difficult to predict and the assumption might be justi-
fied by the fact that composting is not as costly in financial terms as an-
aerobic digestion (according to Eunomia) and that composting is by far the 
most used biological treatment option today.  

In contrast to the Eunomia study, where results are presented inclusive of the 
specific landfill (and incineration) taxes, the current study excludes these spe-
cial landfill taxes. The reason is that their inclusion involves double counting of 
costs if the taxes are intended to reflect the external costs. Furthermore, if spe-
cial landfill taxes were to be included, possible special taxes on the biological 
treatment options (which could also be implemented locally) should also be 
included in order to avoid biased results. Thus, the current study applies a set of 
prices that is net of special treatment taxes. 

In addition, the current study has also established the following assumptions:  

• For analytical purposes BMW quantities are assumed constant over time. 
In reality, quantities may increase but the growth rates are difficult to pre-
dict. However, a mere projection of the growth rates on the basis of past 
growth rates would probably not be a reasonable assumption given the ex-
pected effects of e.g. waste reduction initiatives.  

• Disamenity costs have been excluded for all treatment options. The Euno-
mia study included estimates of disamenity costs for landfill and incinera-
tion. However, facilities for composting and for anaerobic digestion may 
also be expected to be associated with disamenity effects although proba-
bly lower than for landfill and incineration. This study has therefore cho-
sen to omit disamenity costs completely from the analysis.  

Results are derived on the basis of low estimates and high estimates of the ex-
ternal and the private costs. The latter covers collection, sorting and treatment 
costs).  The approach of using high and low estimates was also used in the 
Eunomia study as compared to an alternative approach of using best estimates.  
This was justified by the following statement (p. 133):  

The fact remains that without better knowledge of the specific situations, posit-
ing so-called best estimates, or mid-point estimates, can be misleading since 
these will frequently be taken as the answer whilst the more illuminating analy-
sis concerning the ranges which may exist becomes lost. 

However, the approach of using low and high estimates does involve problems 
as well. First, results become much more difficult to interpret because of the 
wide range of results that derive from this approach. To ease interpretation, the 
current study presents present results as four combinations of the low and the 
high estimates of the private costs and of the external costs respectively. Still, 
the approach renders it difficult to derive clear cut conclusions because the 
four-dimensional results do not necessarily point in the same direction.  

Time frame The analysis considers the expected changes in waste management for the 
period 2005 to 2020 which is also the time by which all countries should fulfil 
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the Landfill Directive (1999/31/EC). Our analysis will give interim results for 
the year 2010 and the final result in 2020.  

2010 Countries without a derogation need to divert at least 50% BMW from 
landfill in 2009 (see Figure 2), and countries with a derogation need to 
divert 35% BMW from landfill in 2010 (see Figure 3).  

2020 All countries need to divert 65% BMW from landfill. 2020 is chosen 
despite the additional uncertainty related to predicting future BMW 
management, to estimate the effects of meeting the most stringent tar-
get. Many countries will already have diverted 65% BMW in 2016 (see 
Figure 2). 

Figure 2: Time frame for meeting targets in the Landfill (1999/31/EC) and Pack-
aging (2004/12/EC) Directives for countries without derogation. 
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Figure 3: Time frame for meeting targets in the Landfill (1999/31/EC) and Pack-
aging (2004/12/EC) Directives for countries with derogation*. 

60% recycling paper

35% BMW 
to landfill

75% BMW 
to landfill

50% BMW 
to landfill

2004 2005 2009 2010 2020

Landfill Directive

Packaging Directive

2011 2012 2013 2014

15% recycling paper

 
* Landfill Directive: Derogation possible for Ireland, Portugal, UK, Greece and the EU-10. 

Packaging Directive: 3-year derogation possible for Ireland, Portugal, Greece and 4-year derogation 

for the EU-10. 
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4 Situation Analysis  
The management of biodegradable municipal waste (BMW) is currently guided 
by the Landfill Directive (1999/31/EC). This directive sets targets for the total 
amount of BMW that can be landfilled in the future. Another important regula-
tion in this respect is the Packaging Directive (94/62/EC as amended by 
2004/12/EC), which sets minimum recycling targets for paper and board pack-
aging waste. In addition to the EU legislation that is in place, Member States 
are also guided by their own National Waste Strategies.  

Biological treatment of biodegradable municipal waste varies considerably 
from country to country in the European Union. Some countries already meet 
all the targets for BMW diversion from landfill and have well established sys-
tems for separate collection and handling of biowaste. However, half of the 
EU-15 and all the new Member States still have to initiate biowaste collection 
and handling schemes in order to meet the targets. Most countries will thus be 
transforming from a system where they landfill BMW to a system where they 
need to divert this waste from landfill by e.g. increasing recycling, biological 
treatment and/or incineration.  

This chapter briefly introduces the waste management system for biological 
municipal waste before presenting the current management of BMW in EU 
Member States, based on data provided by Member States in connection with 
this study.  

4.1 BMW Management System 
This section provides a short introduction to the waste management system for 
biological municipal waste, including legislation and policy that is relevant for 
BMW management. 

4.1.1 Definition of BMW 
Biodegradable waste is defined in the Landfill Directive (1999/31/EC) as "any 
waste that is capable of undergoing anaerobic or aerobic decomposition, such 
as food and green waste, and paper and paperboard". 
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Municipal waste is defined in the Landfill Directive (1999/31/EC) as "waste 
from households, as well as other waste which, because of its nature or compo-
sition, is similar to waste from household". 

The precise definition of biodegradable municipal waste varies between EU 
Member States. In general, BMW includes food and green waste, paper and 
cardboard and other biodegradable waste (such as certain textiles and nappies) 
from households, but also food waste and paper and cardboard from commerce 
and industry, as well as garden waste from parks and gardens (from data in 
Member States' national strategies and data sent to COWI in connection with 
this project).  

Food and green waste generally constitutes the majority of BMW (just under 
60%), and paper and cardboard constitutes about 40%. Other biodegradable 
waste is approx. 4% of the total BMW (from data in Member States' national 
strategies and data sent to COWI in connection with this project). 

In this project, the focus is on food and green waste (FGW) in BMW, see 
Figure 4. However, in order to determine how Member States will meet the tar-
gets in the Landfill Directive (1999/31/EC) in the Baseline scenario, paper and 
cardboard waste is also included. Generally speaking, if paper and cardboard 
make up about 40% of BMW and high recycling targets are met for not only 
packaging but the entire waste paper stream, about 20% of all BMW can be 
diverted from landfill. Recycling therefore helps meet the landfill diversion tar-
gets and implies less food and green waste needs to be diverted from landfill 
via alternative options, such as biological treatment. 

Figure 4:  Definition of FGW considered in this Impact Assessment 
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4.1.2 Waste management options for BMW 
There are a number of options available to manage BMW and divert this waste 
from landfill. These options are shown in Figure 5.  

The most desirable option is waste prevention, recovery or reuse at source. 
Waste prevention reduces the total amount of BMW generated. Recovery or 
reuse at source (e.g. home composting of food/garden waste or reuse of pa-
per/cardboard) decreases the amount of BMW that would otherwise enter the 
waste management system and require collection and treatment/disposal.  

BMW that requires collection can either be collected separately or as "bagged 
waste" together with other municipal solid waste fractions. BMW that is col-
lected separately is either sent to materials recycling (paper/cardboard) or bio-
logical treatment (food/garden waste). Both options result in BMW diversion 
from landfill. 

BMW collected together with other municipal solid waste can be diverted from 
landfill if sent to incineration (preferably with energy recovery19). Alterna-
tively, waste can be sent to mechanical-biological treatment used to pre-treat 
waste to decrease the biodegradable content prior to landfill or other restricted 
use on land. 

Figure 5:  Waste management options for BMW. 
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4.1.3 Mechanical Biological Treatment 
In this study an important challenge relates to the use of MBT (mechanical bio-
logical treatment). MBT includes a wide range of different technologies and 
                                                   
19 For further information on energy recovery see Section 8.2.5 
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defining an average facility is therefore difficult. Little information is available 
about the quality, methods and costs applied in MBT in the different countries. 
MBT is currently used prior to landfill, incineration and to produce (low grade) 
compost.  

MBT is also considered as a temporary alternative option to incineration and 
biological treatment whilst the necessary capacity is established. Looking at the 
waste strategies that have been developed by the EC-15, the current practice by 
certain countries of using MBT as a means of complying with the landfill di-
version targets, by producing "compost" may well continue in the future, but 
will not be developed further in order to comply with the landfill directive. The 
new Member States on the other hand may consider MBT as a relatively easy 
option to comply with the landfill directive. If this proves to be the case, this 
means that the "no-policy option" scenario for the new Member States will 
need to be one, where MBT is used more than today. However, it is very uncer-
tain whether this will be the case.  

For practical purposes in this analysis it has been assumed that MBT is not used 
by the Member States to comply with the Landfill Directive. Therefore 
switches from MBT to biological treatment are not considered in this analysis. 
The consequence of this assumption is however discussed in the concluding 
section (see chapters 7 and 8). 

4.1.4 Legislation and policy affecting biowaste management 
A summary of the existing legislation and future requirements in policy state-
ments that are relevant for biowaste management is shown in Table 5. The 
timeframe for meeting the requirements in the Landfill (1999/31/EC), Packag-
ing (2004/12/EC) and Incineration (2000/76/EC) Directives are shown in 
Figure 6. 

Figure 6: Timetable for meeting targets in Directives related to BMW. 
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Table 5: Legislation and policy affecting biowaste management 

Requirements Document/ 
Directive Waste production Waste facility End-product/waste 

Environmental prob-
lems related to BMW 

Landfill Directive 
1999/31/EC 

 New landfills comply; exist-
ing landfills upgraded/ 
closed by 2009: 
Location, design criteria 
Monitoring and control 
Leachate and landfill gas 
management 
Closure and aftercare 

BMW to landfill reduced 
(cf. 1995 levels) to: 
• 75% by 2006 
• 50% by 2009 
• 35% by 2016 

BMW in landfill: 
Space 
Site contamination 
Methane gas 
Leachate 
Loss of organic matter 

Packaging Di-
rective 
94/62/EC (as 
amended by 
2004/12/EC) 
 

Design criteria 
Prevention 
Encourages reuse 

 By 31 Dec. 2008: 
60 % recovery 
55 % recycling  
(60% for paper/ cardboard; 
15% wood) 

Negative impacts from 
production of virgin 
paper/ cardboard 
 

Waste Frame-
work Directive 
1975/442/EEC 

Waste management hierarchy 
Waste management without endangering human health and the environment 

 

Strategy on 
Prevention and 
Recycling 
COM(2003) 301 
final 

Producers responsible for 
recycling 
Voluntary/mandatory 
waste prevention plans 
Economic instruments: 
Pay-as-you throw 
schemes 
Tradable permits 
Landfill taxes 

BAT for recycling 
Prevention potential in IPPC 
Directive 

Recycling targets for mate-
rials vs. products 

Prevention has least 
environmental impact 

Incineration 
Directive 
2000/76/EC 

 Emission limits to air 
Emission limits to wastewa-
ter 
Minimise quantity/ toxicity 
of residues 

 BMW to incineration: 
Carbon dioxide 
Lower calorific value 
(and often higher ca-
pacity) 

Animal By-
Products Regu-
lation  
No. 1774/2002 

Requirements for collec-
tion, storage and transport 
Catering waste exempt 

Requirements for compost-
ing, biogasification and 
incineration, e.g.: 
• Sanitation 
• Access by vermin 
• Approval/ permitting 
Biological treatment plants 
for catering waste only 
exempt 

Alternative options for dis-
posal 
Restrictions in use of ABP 
Compost from catering 
waste as only ABP exempt 

Potential spreading of 
Foot-and-Mouth dis-
ease 

Sewage Sludge 
Directive 
86/278/EC 

  Limit values for:  
• Heavy metals in soil 
• Heavy metals in 

sludge 
• Max. quantities of 

heavy metals that can 
be applied to soil 

Sewage sludge has 
valuable agronomic 
properties 
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Strategy on Soil 
Protection 
COM(2002) 179 
final 

  Legislation related to: 
• Sewage sludge  
• Compost 
• Soil monitoring 
Communication including 
recommendations to over-
come: 
• Erosion 
• Decline in soil organic 

matter  
• Soil contamination 

High compost quality 
to avoid soil contami-
nation. Use of com-
post can: 
• Reduce need for 

artificial fertilisers 
• Reduce N loss via 

leaching 
• Increase soil or-

ganic matter con-
tent 

• Possibly sequester 
C in soil 

• Suppress plant 
disease 

Renewable En-
ergy Policy 
2001/77/EC 

Does not establish requirements on waste production facilities or end-product. Only establishment of targets for 
total RES to increase from 6% to 12%. Biomass has a large role to play due to the relatively large share that it 
accounts for in total RES 

 

4.2 Current landfilling of BMW 

4.2.1 BMW produced in 1995 
The Landfill Directive (1999/31/EC) specifies targets for maximum amounts of 
biodegradable municipal waste (BMW) that can be disposed of at landfills in 
comparison to the total production of biodegradable waste in 1995. The targets 
are presented in Figure 6 above. Member States that landfilled more than 80% 
of MSW in 1995 are eligible for a derogation of 4 years from these targets.  

The table below shows the data for BMW produced in 1995 for EU-15. 
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Table 6: Data for BMW produced in 1995 used to determine BMW diversion 
targets in the Landfill Directive (1999/31/EC) for EU-15. 

Country 
BMW  

('000 tonnes) Year Data source 

DK 1,813 1995 Danish Government (2003) 

LU             196 1997 Eunomia (2002)  

NL          5,873 1995 
Dutch Ministry of Housing, Planning and the 
Environment (2004) 

BE (Flan-
ders)          1,671 1995 EEA (2002) 

AT          2,675 1995 Austrian Government (2003) 

DE        28,410 1993 UBA Germany (2003) 

SE          2,929 1998 Swedish EPA (2004) 

FR        18,615 1995 French Ministry of the Environment (2003) 

IT          9,171 1996 EEA (2002) 

FI          1,664 1995 EEA (2002) 

PT          2,253 1995 INR (2002) / MUARPE (2003) 

ES 11,633 1995 Eurostat (1995) 

EL          2,613 1997 EEA (2002) 

UK        18,201 1995 DEFRA (2004) 

IE          1,161 1995 DOELG (2004) 

 

4.2.2 BMW currently landfilled  
The table below shows data for BMW currently landfilled for EU-15. 
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Table 7: Data for BMW landfilled in 1995 used to determine BMW diversion 
targets in the Landfill Directive (1999/31/EC) for EU-15. 

Country 
BMW  

('000 tonnes) Year Data source 

DK  35  2002 Danish EPA, 2004 

LU  13  2002 Admin of the Env, 2004 

NL 
 

728  
 

2002 
Dutch Ministry of Housing, Planning and the 
Environment (2004) 

BE (Flan-
ders) 

 
 273  

 

2000 OVAM, 2000 

AT  472  2001 Austrian Government (2003) 

DE  7,104  2001 UBA Germany (2003) 

SE  847  1998 Swedish EPA (2004) 

FR  6,835  2000 French Ministry of the Environment (2003) 

IT  6,347  1998 EEA (2002) 

FI 1,166 1998 EEA (2002) 

PT 1,738 1998 INR (2002) 

ES 9,422 2004 Ministry of the Environment, 2004 

EL 2,324 1996 EEA (2002) 

UK 17,482 1997 DEFRA (2004) 

IE 1,194 2000 EEA (2002) 

 

4.2.3 Current performance 
The average for the EU-15 is approx. 51% of BMW sent to landfill compared 
to quantities produced in 1995, which meets the requirement of the second 
landfill diversion target (50%). However, there is a large variation in BMW 
landfilled between these countries, as illustrated in the figure below.  
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Figure 7 Current BMW landfilled compared to the targets specified in the Land-
fill Directive (1999/31/EC). 
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Source: Member States 2003/2004, EEA (2002) and EUNOMIA (2002A). 

Some countries already meet the most stringent target (35% to landfill) by a 
large margin, whilst others still have to make a considerable effort to meet the 
first, least stringent target (75% to landfill): 

• More than 75% BMW to landfill. Ireland, the UK, Greece, Spain and Por-
tugal do not currently meet the first landfill diversion target, although Por-
tugal is close to meeting this target. These countries are all eligible for a 4-
year derogation to meet the targets. The UK and Greece have applied for 
derogation. 

• Less than 75% BMW to landfill. Italy and Finland currently meet the first 
landfill target (75% diversion), but landfill more than 50%. 

• Less than 35% BMW to landfill. Denmark, the Netherlands, Belgium, 
Sweden, Luxembourg, Austria and Germany currently meet the third and 
final landfill target (35% diversion). France currently meets the second tar-
get and almost meets the third. 

4.2.4 Successful landfill diversion 
Countries that currently meet the most stringent BMW landfill diversion target 
employ the following alternative treatment options simultaneously: 

• material recycling for paper and cardboard waste, 
• biological treatment of food and green waste, mainly composting, 
• mass burn incineration, and 
• incineration of RDF produced from MBT and/or landfilling of MBT resid-

ual waste 
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High recycling rates for paper and cardboard waste are achieved by providing 
widespread separate collection systems, which also diverts substantial amounts 
of BMW from landfill. Assuming one third of BMW is paper and separate col-
lection and recycling is 75%, about 25% BMW can be diverted from landfill. 

Countries with substantial biological treatment have source separation collec-
tion systems in place and produce high quality compost. These countries also 
have national compost standards and well-established quality assurance sys-
tems for compost. Central composting is much more common than anaerobic 
digestion. 

Finally, all countries with high landfill diversion rates use incineration with en-
ergy recovery for a considerable proportion of BMW collected together with 
other mixed (municipal) waste. Use of the emerging technologies pyrolysis and 
gasification is limited, but may become more widespread in the future. A small 
proportion of BMW is subjected to mechanical biological treatment, prior to 
landfilling and/or incineration. 

4.3 Current management of diverted BMW 

4.3.1 BMW 
An estimated 47% of all BMW generated in the EU-15 is currently landfilled 
(from data provided by Member States, supplemented by EEA (2002)). How-
ever, there is substantial variation regarding the percent of BMW landfilled, as 
well as the way in which BMW diverted from landfill is managed (see Figure 
8). For example, Austria and Denmark both landfill a relatively small propor-
tion of BMW. However, Denmark relies much more on incineration than bio-
logical treatment to divert BMW from landfill compared to Austria, which uses 
biological treatment much more than incineration. 

It should be noted that the data presented can not always be compared directly. 
Lack of comparable data and e.g. definition of BMW makes analysing waste 
management difficult. For example, the high incineration rates would be lower 
and the apparently low recycling rates for paper and cardboard in Denmark 
would be higher if commercial waste paper and cardboard that is recycled, was 
included in the national definition of BMW, as is the case in most other Mem-
ber States. 
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Figure 8:  Management of BMW in the EU-15. 
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Source: Data provided by Member States supplemented by EEA (2002). 

Numerous countries have adopted targets (both statutory and non-statutory) in 
their national waste management plans to divert BMW from landfill. For ex-
ample: 

• Separate collection: Belgium (Flanders) aims to collect 71% of total bio-
degradable household waste separately by 2007. Current participation rates 
in separate collection are 96% for garden waste and 57% for food waste. 
Since 1995, the separate collection of certain biodegradable waste from 
households and commerce has been required in Austria. 

• Recycling: The Netherlands have an ambitious target of 75% separate col-
lection and recycling of paper and cardboard from households and com-
merce by 2006. Denmark has a recycling target for waste paper and card-
board of 60% in 2008, corresponding to current recycling levels. 

• Biological treatment: The Netherlands has set targets for separate collec-
tion followed by composting or anaerobic digestion of food waste of 55% 
from households and 60% from commerce by 2006, and will continue to 
collect bulky garden waste for composting separately. Composting of gar-
den waste in Denmark is currently meeting the national target of 95%. 

• Compost quality: Since 2001, Austria's compost ordinance has aimed at 
ensuring the production of compost of a consistently high quality, as a pre-
requisite for sustaining a market for compost. The ordinance regulates the 
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source of biowaste used, the biological treatment process and the quality of 
the end product. 

• Landfill ban: Landfilling MSW, including BMW, has been banned in 
Denmark since the year 2000. Sweden has also introduced a ban on land-
filling of organic waste from 2005. Waste with a TOC of more than 5% 
can not be landfilled in Austria unless it has undergone biological pre-
treatment and has a low calorific value. This is expected to further reduce 
the amount of biowaste landfilled and increase biological treatment. 

4.3.2 Biological treatment 
Figure 9 shows the substantial difference in the proportion of food and green 
waste in BMW that is sent to biological treatment, which varies between 3% 
and 78%. Countries are in the same order as in Figure 8 above. Countries that 
currently meet the most stringent landfill target (35%) generally have a high 
proportion of biological treatment.  

Again, it should be noted that a direct comparison between countries is not al-
ways possible. For example, the Netherlands and Denmark are both shown as 
having 50% biological treatment of food and green waste (FGW). The figure 
for the Netherlands mainly covers separately collected and treated food waste, 
as quantities of garden waste are not included. In the Netherlands, garden waste 
is collected separately and composted or incinerated. On the other hand, the 
figure for Denmark reflects the very high level of separate collection and com-
posting of garden waste as opposed to food waste, which represents less than 
10% of the total biological treatment of BMW (mostly household) in Denmark. 

Figure 9 Biological treatment of food and green waste in EU-15. The dashed 
lines indicate which countries currently meet the most stringent landfill 
target (35%) and the first target (75%), see also Figure 3.4 above.  
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The vast majority of biological treatment is composting. Anaerobic digestion is 
not widespread and mainly used to treat food waste together with other biode-
gradable waste, typically manure. 

The separate collection of FGW is common practice in most Member States. 
However, a certain proportion of biological treatment is in fact composting of 
mixed MSW, e.g. in France, Spain and Portugal. Although Portugal plans to 
phase out composting of MSW and require all biological treatment plants to 
treat source separated FGW only by 2016, the other Member States have no 
such plans at present. 

4.3.3 New Member States 
10 new countries joined the EU on 1 May, 2004. These countries include Cy-
prus, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, 
the Slovak Republic and Slovenia. 

Data available for the new Member States, shown in Table 8, is taken from 
Eunomia (Eunomia, 2002a). The Czech Republic possibly meets the first land-
fill target (75% to landfill), mainly by recycling but also incineration and a lim-
ited amount of composting. The other 9 new Member States are all eligible for 
derogation under the Landfill Directive (1999/31/EC) and still currently landfill 
the majority of BMW. 

Table 8: Management of BMW in the new Member States. 

 PL SI EE CY CZ HU 

Biological treatment 3% 2% 0% 0% 19% 0% 

Recycling 0% 2% 0% 1% 10% 4% 

Incineration 0% 0% 0% 0% 8% 9% 

Landfill 97% 96% 100% 99% 63% 87% 

Source separation 3% 4% 0% 1% 29% 4% 

Source: EUNOMIA (2002A). 

As described in Section 4.2.3 above, approximately 51% of BMW in the EU-15 
is currently sent to landfill compared to quantities produced in 1995. The aver-
age BMW to landfill including the data available for new Member States is 
higher, although the first diversion target is probably still currently met (75% 
diversion). 

4.4 Compost Market and Standards 

4.4.1 Compost Markets 
The effectiveness of policymaking in the area of biowaste will to a large extent 
depend on the marketability of compost. In essence the question to ask is: "Is 
there a market for compost?", i.e. are consumers willing to buy compost. And if 
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there is a market "How large is it?" There would not be much gained if policy 
making did not change consumer and producer behaviour.  

Another main issue to consider when introducing composting is contamination 
of the biological waste stream. If the composting cannot be put to beneficial use 
there is little point in making the required investments in treatment plants and 
education of staff. A key issue will therefore be to ensure "clean" waste as input 
to the composting process. This means with the technology available today that 
source separation and public awareness raising and information are key essen-
tials.  

The market for compost is currently not a well developed market. However, it 
is a market that has an increasing demand. The potential to further develop and 
expand therefore definitely exists. The relative importance of various sub-areas 
of the compost market is shown in Table 9 below. 

Table 9:  Market shares % of compost sales in selected countries. 

1998/99 AT BE DE DK NL (a good 
approx. for a 

EU avg.) 

IT Market 
size

Landscaping 30 23 19 30 30 large

Landfill + Restora-
tion 

5 5 

25 

13 �  small

Agriculture + Spe-
cial culture 

35 5 43 10 40 20 very big

Horticulture 5 6 5 3 �  medium

Earth Works 5 33 10 � � medium

Private Gardens 20 18 14 48 20 

50 

large

Export   9 � � �  very small

Miscellaneous   3 7 10  

Source: European Compost Network. 

The most important areas of compost utilisation are landscaping, agriculture 
and private gardening.  

The main beneficial functions of compost are as 

• soil amendment to improve 
• soil structure 
• porosity and infiltration rate 
• water holding capacity 
• tilth 

• fertilizer supplement for 
• nitrogen 
• phosphorous 
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• potassium 
• trace elements 

With these functional features compost is suitable 

• as mulch for trees, orchards, landscapes, lawns and gardens, and an excel-
lent potting mix 

• vegetable production, field crops, forest plantings, greenhouse crops, 
mined lands, roads, recreational areas (golf courses) 

• to increase pasture grazing quality 

• for replacing peat, particularly as a soil improver. However, as a growing 
medium peat is still preferred. This is because farmers/growers are reluc-
tant to use compost if they are not confident that it is completely free of 
contaminants or that the contaminants are unharmful. Before compost can 
be used as a growing medium a high quality standard needs to be set. A 
first step could be to mix peat with e.g. 10% compost and slowly increase 
this level as confidence rises in compost. 

Compost is a stable product, thus it can be stored and applied when needs arise. 
Mature compost has no objectional odours and can to some extent be used to 
suppress insect pests and soil borne plant pathogens, and act as a fungicide. 

There are examples of fruit growers that are able to cut the use of pesticides by 
up to 80% after a 3 year period of applying compost.  

For compost to become commercially viable supplies of raw materials must be 
reliable and of a high quality and potential markets for mature compost use 
must be developed. Compost based on green waste/garden waste implies high 
quality. This product generally is accepted by the public. Compost based on 
food waste often has a lower quality due to impurities containing heavy metals 
and other substances, which can be released to the product during the compost-
ing process. The product requires scientific facts about its beneficial and ad-
verse properties and more marketing efforts, before it can become fully ac-
cepted by the general public. 

The prices that compost can obtain on the market are shown in the table below. 
These prices are also used in the Eunomia study when calculating the total cost 
including revenue from a composting plant.  
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Table 10:  Compost market prices. 

Market Euro per m3

High value (source separated waste) 
 green houses 
 sports turfs 
 nurseries 
 landscaping 
 topsoil mix 

20�40
15�40
10�30
10�20
10�15 

Compost from yard trimmings 
 private gardens 
 organic farms 
 fruit and wine 

5�20
2�6
1�6

Municipal Solid Waste Compost 
 landcover 
 farming 

0�4
0�3

Source: European Compost Network. 

4.4.2 Compost Standards 
Compost standards have significant implications as to how well compost is ac-
cepted by farmers and consumers and the general public as such. The imple-
mentation of compost standards in the Member States and its effect on quality 
is therefore a key issue and will highly influence the demand for the end-
product. 

For a comprehensive review on compost quality standards and systems see 
WRAP (2002) and also the Eunomia (2002) ch. 3.8 page 66 for tables on heavy 
metal limit values for compost, sewage sludge, and soil throughout Member 
States. This section will briefly describe the current situation in the Member 
States regarding differences in quality standards especially heavy metal limit 
values, number and types of classes of quality and minimum requirements. 
Chapter 8 of this study will further discuss the importance of and consequences 
of having uniform standards across Member States.  

Across the EU Member States, there is at present no uniform system for setting 
standards. Standards are based on the specific policy frameworks that are estab-
lished in the Member States and differences in traditions and scientific opinion 
seem to guide the way in which limit values for potentially harmful toxic sub-
stances are set. Practically all members states recognise that cadmium and mer-
cury are two of the most hazardous heavy metals and have therefore set stan-
dards for these metals that only vary relatively little, the opinion on other met-
als apparently differ considerably since the standards for e.g. copper vary as 
much as with a factor of 50 from the highest to the lowest. 

In most Member States statutory instruments are used to establish compost 
standards, however, a few countries rely on voluntary standards, such as the 
UK and Sweden.  
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In Austria, for example, compost standards are established in the compost ordi-
nance (FLG11 nr. 292/2001). Three quality classes are defined with the highest 
standard A+ meeting the requirements in council regulation (ECC no. 2092/91) 
on organic farming. The middle class, Class A, is typically achievable by using 
source separated biowaste as feedstock, and it can be used for agriculture 
whereas the lowest class B cannot be used for cultivation of edible crops. Class 
B compost can e.g. be derived from sewage sludge. 

The number of compost classes varies between countries, with most countries 
having one or two classes and in exceptional cases three as in Austria. An issue 
that is relevant in this respect is whether the high class achieves such a high 
quality level that the compost can be used for organic farming. Whether to have 
one or three classes can have its advantages and disadvantages. Having only 
one class may limit the use of compost to only a few markets. Having three 
classes increases the monitoring requirements and the high class may be par-
ticularly difficult to meet, and therefore essentially not used. This is the case in 
the Netherlands where the high class is only achieved by very few producers of 
compost.  

How are standards applied and where in the compost production process are 
they relevant? Standards for compost can be applied throughout the different 
phases in the production of compost i.e. standards can be established for feed-
stocks, the composting process, and/or for the end-product.  

The most important quality standards are the standards for the end-product. 
End-product standards will affect the way the public perceive compost and im-
pact on the segmentation of the markets into high and low value markets for 
compost.  

In general, Member States have established compost standards (limit values) 
for the seven most common heavy metals of concern; cadmium (Cd), chro-
mium (Cr), copper (Cu), mercury (Hg), nickel (Ni), lead (Pb) and zinc (Zn). 
Some countries have also established standards for arsenic (As). In a few Mem-
ber States (e.g. Denmark, Germany and Sweden) limit values have also been 
established for hazardous organic chemicals such as dioxins, PCBs, PAHs, non-
ylphenols and DEHP. Such limit values are mainly intended to restrict the use 
of sewage sludge in agriculture but do in principle also apply to all other prod-
ucts derived from waste with the aim to apply them onto agricultural or other 
soils. 

Depending on the type of feedstock(s) used for producing the compost also 
other types of standards could be relevant, especially hygienic standards levels 
of acceptance for contents of pathogenic microorganisms in the end-product. 
However, the hygienic aspects can also be controlled by process standards that 
regulate holding time at specified temperatures, total curing time etc. This is the 
approach used in the EC Regulation on animal by-products for other areas than 
composting and anaerobic digestion of catering and garden waste. 

Introducing multiple quality classes for compost as some Member States have 
done has the advantage of defining compost quality for different uses, depend-
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ing on the market it serves, see section on composting markets above. This is 
sensible as the markets have different requirements regarding the potentially 
hazardous substances that may be present. The drawback with multiple classes 
may be that it is more difficult to implement and that it also requires critical 
load limits for soils to be defined in order not to allow certain areas to become 
so contaminated that they cannot in the future be used for other, more sensitive 
purposes than today. Setting one standard across Europe for end-product qual-
ity will ease regulation substantially and is likely to facilitate marketing of 
compost across national borders.  

Complementing end-product standards will typically be in terms of setting stan-
dards on feedstock and/or process requirements (as mentioned above). For 
feedstock, source separated waste will normally lead to compost with a higher 
quality than mixed waste. Analyses of heavy metal content show that concen-
trations of heavy metals are considerably lower in source separated waste than 
in mixed MSW. However, control of feedstock quality is often very difficult in 
practice, because of the inhomogenic character of many waste categories (not 
least household wastes). 

Policy makers should nevertheless consider how requirements should be set for 
feedstock. The possibilities that are relevant are i) to specify waste categories 
which can be used for compost or ii) to specify waste categories which cannot 
be used for compost. Both have their disadvantages. In particular, specifying 
requirements for categories that cannot be used may result in materials input 
that is not normally linked to composting. This would be avoided in item (i) 
where it is explicitly mentioned what can be used for composting. Rectifying 
the list of substances afterwards may also be time consuming and difficult. The 
most common in EU-15 is to list the substances that are allowed to be included 
as well as those that may be mixed. 

A point to consider when establishing limit values on compost is the relation-
ship with other EU directives such as the Sewage Sludge Directive (86/278/EC) 
(quite a few countries already have based compost standards to some extent on 
this directive) and policies like the Strategy on Soil Protection (COM(2002)179 
final) which may influence how compost standards are established. Constraints 
may be limit values on heavy metal concentrations in the soil or the admissible 
loads for nutrients, such as nitrogen and phosphorous (the Nitrate Directive 
(91/676/EEC)). 
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5 Future BMW management scenarios  
In this chapter, the consequences of the key policy options selected (in Chapter 
3.2) are described. Firstly, the Baseline Scenario is transformed into an opera-
tional scenario for the EU-15 Member States, assuming that no new EU initia-
tives are taken. 

Secondly, the overall consequences for food and green waste (FGW) manage-
ment of the different policy options are described qualitatively.  

Lastly, the policy options are transformed into operational scenarios for FGW 
for three representative countries. Transforming policy options into scenarios 
forms the basis for quantifying FGW management over time and thus the 
changes for each scenario compared to the Baseline Scenario.  

5.1 Baseline Scenario 
The Baseline Scenario is a "no-policy" option or "business as usual" scenario in 
which no further EU initiatives are taken and consequently, the current policies 
regarding BMW remain unchanged. BMW will therefore be managed to meet 
the targets in the Landfill (1999/31/EC) and Packaging (2004/12/EC) Direc-
tives. 

5.1.1 Data sources and assumptions 
Lack of comparable data from Member States makes the analyses of waste 
management difficult. For the purposes of this study, data on current BMW and 
FGW management was provided by Member States. Where data was missing, 
information has been taken from EEA (2002) and assumptions made using e.g. 
data on MSW composition. The current management of BMW and FGW is pre-
sented in Chapter 4. 

Current BMW and FGW management and national strategies for BMW diver-
sion from landfill (as required in the Landfill Directive (1999/31/EC)) were 
used to estimate future BMW and FGW management. Where information was 
missing or incomplete, the following assumptions were made, where necessary, 
to ensure landfill targets are met by 2016/2020: 
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1. Recycling targets of 60% for paper and cardboard packaging (in the Pack-
aging Directive 2004/12/EC) are assumed to apply for the entire waste 
stream. Recycling rates are increased to 75% to meet the most stringent 
landfill BMW diversion target (35%). 

2. To meet the landfill targets, the majority of countries that currently landfill 
a large proportion of BMW are assumed to substantially increase the 
amount of food and green waste sent to biological treatment. 

3. Requirements in the Incineration Directive (2000/76/EC) for existing plants 
are not assumed to lead to substantial reduction in incineration capacity. 
Most countries that currently landfill the majority of BMW are expected to 
moderately increase the amount of BMW sent to incineration. 

4. Mechanical-biological treatment (MBT) is the treatment of BMW (includ-
ing food/garden waste) that has not been collected separately but is mixed 
with other municipal solid waste. In general, waste currently treated via 
MBT is sent to landfill in Austria, to incineration in Germany and used as 
(low grade) compost in France, Italy and Spain. The amount of BMW sent 
to MBT in 2010 is assumed to be the same as today and included under 
landfill, incineration or composting. 

5. The amount of BMW sent to landfill is equivalent to the landfill targets in 
the relevant years, except where countries already divert more BMW or 
plan to do so. 

5.1.2 Country groups 
Based on the amount of BMW currently landfilled compared to the quantities 
produced in 1995 (see also Sections 4.2.1 and 4.2.2), Member States have been 
grouped as shown in the table below.  

Table 11: BMW currently landfilled and biologically treated.  

Group 

Member States 

BMW landfilled (com-
pared to BMW produced 
in 1995) 

BMW to biological treat-
ment 

1 < 40% 10-55% 

Denmark 

Luxembourg 

Netherlands 

Belgium 

Austria 

Germany 

Sweden 

France 

2% 

7% 

12% 

16% 

18% 

25% 

29% 

37% 

28% 

41% 

44% 

44% 

56% 

25% 

10% 

15% 

2 > 70% <10% 
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Group 

Member States 

BMW landfilled (com-
pared to BMW produced 
in 1995) 

BMW to biological treat-
ment 

Italy 

Finland 

Portugal 

Spain 

69% 

70% 

77% 

81% 

9% 

7% 

9% 

11% 

3 > 90% AND 4 year dero-
gation 

< 5% 

(1-4%) 

Greece 

UK 

Ireland 

89% 

96% 

103% 

1% 

4% 

2% 

Source: Data provided from Member States. 

Figure 10:  FGW sent to biological treatment in the Baseline Scenario. The current 
situation is shown compared to the planned level of biological treatment 
in 2020. 
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Source: Various and COWI. 

Although difficult to split countries into groups because of the variation in 
BMW management between countries, the following general remarks can be 
made about Member States in each group: 

Group 1 Most countries in Group 1 already comfortably meet the most stringent BMW 
diversion targets set for 2016 (<35% BMW to landfill) and therefore do not 
need to change the way BMW is managed compared to the current situation. 
These countries have a relatively high level of both paper/cardboard recycling 
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and biological treatment of food and green waste. Biological treatment is gen-
erally of source separated FGW. 

Future changes in BMW management for countries in Group 1 are assumed to 
be limited to meeting the revised packaging targets (60% recycling of pa-
per/cardboard by 2009), except where national strategies plan to increase diver-
sion e.g. via increased paper/cardboard recycling beyond the packaging targets, 
or increased biological treatment.  

Group 2 Countries in Group 2 already meet the first BMW target for 2006 (<75% to 
landfill), but will need to divert more BMW from landfill to meet subsequent 
targets in 2009 (<50%) and 2016 (<35%). These countries treat a moderate 
amount food and green waste via biological treatment. A considerable propor-
tion of this biological treatment is composting of FGW together with other 
MSW for landspreading. 

Group 2 countries need to increase paper/cardboard recycling in line with pack-
aging targets. The strategy followed to divert additional BMW from landfill 
generally includes an increase in composting of FGW, as well as an increase in 
incineration with energy recovery. 

Group 3 Countries in Group 3 currently landfill the majority of BMW, and will need to 
radically change BMW management to meet the first target in 2010, as well as 
subsequent targets. The level of biological treatment of food and green waste is 
low. 

Group 3 countries need to increase paper/cardboard recycling in line with pack-
aging targets. In addition, the strategy followed to divert additional BMW from 
landfill generally includes substantial increases in composting of food/garden 
waste, and in incineration with energy recovery. MBT may also be used as a 
temporary method to divert BMW from landfill prior to establishing the neces-
sary incineration capacity. 

5.1.3 Representative countries for each group 
One representative country was selected from each group of countries with 
similar characteristics. The three countries are: 

 Group 1: Sweden 
 Group 2: Portugal 
 Group 3: Ireland 

These countries have all provided recent data for BMW management, as well as 
a national strategy for BMW. 

The key characteristics of the countries are summarised in the table below. 
BMW to landfill is the quantity of BMW currently land-filled compared to the 
quantity of BMW produced in 1995 (i.e. the extent to which targets in the 
Landfill Directive (1999/31/EC) are currently met). Since BMW to landfill is 
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calculated compared to the absolute quantity produced in 1995, current per-
formance can decrease over time even though the percent of BMW landfilled 
remains unchanged, if the amount of BMW produced increases. This is the rea-
son why Ireland currently has a BMW diversion rate over 100%20. 

Table 12:  Key characteristics of representative countries (current situation). 

Characteristics/Country Sweden Portugal Ireland 

Group 1 2 3 

BMW to landfill 29% 77% 103% 

Biological treatment of BMW 10% 9% 2% 

Biological treatment of FGW 19% 15% 4% 

Biological treatment of source 
separated FGW  

80% composting 

20% AD 

75% composting 

25% AD 

100% composting 

Composting of mixed FGW 
(as % of total composting) 

13% 53% 3% 

Source: COWI. 

5.2 Alternative policy scenarios 
The four policy options that will be analysed in relation to the Baseline Sce-
nario are as follows: 

1. Compost Standards 
2. Targets for Separate Collection (and biological treatment) 
3. Mandatory Separate Collection (and biological treatment) 
4. Tradable Permits  

The baseline scenario and mandatory separate collection represent the two ex-
tremes, with mandatory separate collection having the greatest impact on FGW 
management compared to the Baseline Scenario. The other scenarios are ex-
pected to have less impact on the Baseline than mandatory separate collection. 

The overall consequences of the scenarios for the management of food/garden 
waste (FGW) are described briefly below.  

5.2.1 Compost standards 
Introducing compost standards will affect countries that currently compost mu-
nicipal solid waste (i.e. FGW together with other waste) for land-spreading, 
including France, Italy, Spain and Portugal (although Portugal plan to phase out 
composting of mixed waste by 2016). The consequences will be that the land-
spreading of the end-product (stabilised biowaste) will be restricted AND/OR 

                                                   
20 Growth in waste can be attributed to population growth, economic growth and better col-
lection and reporting (DOELG, 2004). 
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facilities will need to be adapted to accept source separated FGW (currently the 
only way to meet compost standards).  

Introducing compost standards is not expected to change FGW management 
unless the standards are such that a considerable market for compost is created. 
The increase in demand for compost from FGW would result in an increase in 
the amount of FGW sent to biological treatment.  

5.2.2 Targets for separate collection 
A more moderate increase in biological treatment is expected compared to the 
mandatory separate collection (cf. below). To meet the BMW landfill diversion 
targets, Member States are already planning to introduce considerable biologi-
cal treatment capacity in the Baseline Scenario. However, not all biological 
treatment capacity in the Baseline Scenario is planned for source separated 
FGW, as would be the case if this policy option is adopted. 

It is assumed that the established targets translate into a resulting level of sepa-
rate collection that is two-thirds of that required by mandatory separate collec-
tion21. In operational terms, this corresponds to a collection rate of 55%22 of all 
food and green waste. 

5.2.3 Mandatory separate collection 
Almost all countries will be affected to some extent and there will be an in-
crease in biological treatment (mainly composting) of FGW, instead of landfill 
and to a lesser extent incineration. The least affected countries are those in 
Group 1 that already practice source separation of food waste. For example, the 
Netherlands will not be affected, as this country already has legislation requir-
ing separate collection and biological treatment of FGW. Austria and Germany 
also require a substantial amount of FGW to be collected separately and are 
therefore not expected to be significantly affected.  

On the other hand, France and Denmark will be affected to a much larger ex-
tent. France incinerates about 45% of all FGW diverted from landfill and sends 
the rest to biological treatment. Just under half of all FGW sent to biological 
treatment is not collected separately but composted together with other MSW. 
Despite collecting and composting almost all garden waste, most (municipal) 
food waste is sent to incineration. 

Even in the case of mandatory separate collection not all FGW will be captured 
partly because the smallest communities are exempted and partly because some 

                                                   
21 An alternative target of minimum X kg compost per capita per year (within year Y) could 
also used. However, as long as waste volumes are constant the result of this target would 
"de facto" be the same as the result for the target of a percentage of the total volume of 
FGW to be biologically treated. 
22 Given that the mandatory collection scenario is assumed to provide a collection rate of 
85% 
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FGW will still go into the residual household waste. Hence, a policy calling for 
mandatory separate collection is assumed to capture 85% of all FGW.  

5.2.4 Tradable landfill permits 
Tradable permits are often seen as an economic instrument that mirrors the 
workings of taxes. However, there are important distinctions between the two 
as well. First of all, tradable permits provide certainty as to the resulting vol-
umes whereas taxes involve certainty as to the cost level. The implication is 
that with tradable permits, the potential costs and gains attributable to the un-
certainly rests with the private actors, whereas it is the public at large which 
suffers or gains from the uncertainty in the case of taxes. Also, if the tradable 
permits are initially distributed for free, or at least below market-based costs, 
government looses revenue compared to the taxes and this may lead to market 
distortions. 

Still, tradable permits (as well as taxes) have their main merit through the fact 
that they leave the detailed organisation up to the market. Thus, assuming that 
markets are well-functioning, the underlying hypothesis is that the markets will 
always be able to identify the most efficient solutions for compliance with the 
overall targets. It should be noted that landfill taxes are applied in some EU 
countries corresponding to the below rates. Landfill taxes may thus be expected 
to already provide an incentive for alternatives to landfills, i.e. incineration, 
biological treatment or other types of reuse/recycling. Introducing tradable 
permits for sending biological waste to landfills would thus (with the above 
reservations) be equivalent to introducing an (additional) tax on biological 
waste sent to landfills. 

Country Landfill tax (€/ton) 

Austria 43 

Belgium (Flanders) 52-55 

Denmark 50 

Netherlands 64 

UK 21 

  Source: Eunomia (2001) 

Within the specific country, there may be a variety of ways in which the trad-
able permits system would be implemented, and that would have important im-
plications for the way that the system would work.  

The preparatory work in the UK23 essentially pointed to a system where quotas 
would be distributed for free to the authorities responsible for treatment (and 
landfill) of waste according to recent landfill patterns. Quotas may only be 
                                                   
23 The main source for this is the study on the potentials of tradable permits in the Danish 
waste management system (covering all municipal waste) which also includes an extensive 
review of the analyses undertaken in relation to preparing tradable permits for sending or-
ganic waste to landfills in the UK. COWI/Inger Bresson (2003) 
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owned by these authorities, who may trade in them between themselves. Bor-
rowing and lending from each other and from past/future years is allowed under 
certain circumstances. Quotas would be related to a particular year, but all quo-
tas would be distributed initially in order to allow for the highest possible level 
of flexibility during the path towards ultimately complying with the landfill di-
version target. The Draft Waste and Emissions Trading Bill do not indicate ex-
act mechanisms for the trade in quotas. This may however be through an elec-
tronic register, and trade may be effectuated bilaterally between waste authori-
ties or through brokers.  

5.3 Operational scenarios for representative countries  
The management of BMW and FGW in the Baseline Scenario is estimated 
based on data on current management and national BMW strategies provided 
by the three countries. The consequences of all scenarios are described qualita-
tively. Quantitative estimates are made for mandatory separate collection and 
targets for separate collection, compared to the Baseline Scenario.  

5.3.1 Management of BMW 
The table below presents the specific implications of each scenario for each 
representative country. The implications partly build on the consequences that 
directly follow a certain policy, and partly on assumptions regarding the state 
that a country may be in, e.g. distribution of waste on fractions, technology ap-
plied etc. 

Table 13:  Scenario implications for BMW management in 2016/2020 for repre-
sentative countries. 

Scenario\country Sweden Portugal Ireland 

Baseline 0% BMW to landfill 

25% BMW to biological 
treatment 

35% BMW to landfill  

31% BMW to biological 
treatment 

35% BMW to landfill  

25% BMW to biological 
treatment 

Standards only No change compared 
to Baseline 

May speed up phasing 
out landspreading of 
composted FGW with 
other waste 

Will prevent land-
spreading of com-
posted FGW with other 
waste 

Targets No change compared 
to Baseline 

No change compared 
to Baseline 

No change compared 
to Baseline 

Mandatory sepa-
rate collection 

0% BMW to landfill 

38% BMW to biological 
treatment 

0% BMW to landfill  

42% BMW to biological 
treatment 

9% BMW to landfill  

31% BMW to biological 
treatment 

Tradable permits 
for BMW 

No change compared 
to Baseline 

May buy permits: More 
BMW to landfill Less 
BMW to biological 
treatment 

May buy permits: More 
BMW to landfill Less 
BMW to incineration 

Source: COWI. 
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5.3.2 Management of FGW 
FGW management has been estimated for the three representative countries for 
the Baseline Scenario. The tables below show how the results and how manda-
tory separate collection and targets are expected to affect FGW management. 
The tables show the percent of total FGW produced that is sent to biological 
treatment, incineration and landfill in 2005 (equivalent to the current situation), 
2010 and 2020.  

These FGW management forecasts are used in the quantitative CBA analysis of 
technology options (Section 8.2) and mandatory separate collection scenario 
(Section 9.1).  

Table 14: Management of FGW in different scenarios, Sweden. 

Source: COWI. 

 

 

 

 

 

 

Percentage by Scenario 

Option: 

 

Year 

Baseline Targets Mandatory 
separate col-
lection 

Biological treatment 

Incineration 

Landfill 

2005 21 

43 

37 

21 

43 

37 

21 

43 

37 

Total 2005 100 100 100 

     

Biological treatment 

Incineration 

2010 41 

59 

41 

59 

41 

59 

Landfill  0 0 0 

Total 2010 100 100 100 

     

Biological treatment 2020 49 55 74 

Incineration  51 45 26 

Landfill  0 0 0 

Total 2020 100 100 100 
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Table 15: Management of FGW in different scenarios, Portugal. 

Percentage by Scenario 

Option: Year 

Baseline Targets Mandatory 
separate 
collection 

Biological treatment 

Incineration 

Landfill 

2005 15 

24 

60 

15 

24 

60 

15 

24 

60 

Total 2005 100 100 100 

     

Biological treatment 2010 50 50 50 

Incineration  36 36 36 

Landfill  14 14 14 

Total 2010 100 100 100 

 

Biological treatment 

 

2020 

 

55 

 

55 

 

75 

Incineration  36 36 25 

Landfill  9 9 0 

Total 2020 100 100 100 

Source: COWI. 

In general, changes in waste management options are limited even in the most 
radical scenario calling for mandatory separate collection and biological treat-
ment. The reason for the small changes is that the Landfill Directive 
(1999/31/EC) in itself will generate a substantial switch from landfill to bio-
logical treatment and incineration. 

Sweden has introduced a landfill ban for BMW and intends to direct all BMW 
to biological treatment or incineration by the year 2010. The target for separate 
collection and biological treatment of FGW is 35% by 2010. A policy of man-
datory separate collection will still have a substantial impact in Sweden. It is 
anticipated that it will switch approx. 25 percentage-points from incineration to 
biological treatment by the year 2020. 

In Portugal, a large proportion of FGW is currently landfilled. However, the 
fraction of FGW landfilled is expected to be significantly reduced by 2010. 
Thus, in the Baseline Scenario, Portugal intends to divert FGW from landfill to 
biological treatment and incineration. In 2020, the increase in landfill and in-
cineration compared to biological treatment in the mandatory separate collec-
tion scenario compared to the Baseline Scenario will only be 9 and 11 percent-
age-points respectively.  

Today, Ireland landfills almost all BMW. However, the national strategy aims 
to implement substantial separate collection of FGW to meet the landfill diver-
sion targets. Therefore, the consequences for Ireland of mandatory separate col-
lection will also be limited to a slight increase in the diversion of FGW. In 
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2020, it is expected that 5 and 9 extra percentage-points will be diverted from 
landfill and incineration to biological treatment respectively in the mandatory 
separate collection scenario compared to the Baseline Scenario. 

Table 16: Management of FGW in different scenarios, Ireland 

Percentage by Scenario 

Option: Year 

Baseline Targets  Mandatory 
separate 
collection  

Biological treatment 

Incineration 

2005 4 

0 

4 

0 

4 

0 

Landfill  96 96 96 

Total 2005 100 100 100 

     

Biological treatment 2010 24 24 31 

Incineration  10 10 10 

Landfill  66 66 59 

Total 2010 100 100 100 

 

Biological treatment 

 

2020 

 

60 

 

60 

 

74 

Incineration  25 25 16 

Landfill  15 15 10 

Total 2020 100 100 100 

Source: COWI. 

The effects of targets for separate collection and biological treatment are lim-
ited for all three countries. This is due to the fact that major future diversion of 
BMW from landfill to incineration or biological treatment is planned in the 
Baseline Scenario. In particular, more than half of all FGW is to be diverted via 
source separation to biological treatment in the Baseline Scenario. This is simi-
lar to the assumption in the targets scenario, i.e. about 56% of all FGW source 
separated and sent to biological treatment, which is equivalent to two-thirds of 
the amount assumed under the mandatory separate collection scenario. 
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6 Impacts 
The collection, disposal and treatment of biodegradable waste affect the envi-
ronment and changes internal and imposes external costs on society. The exter-
nal economic costs take varied forms such as local pollution, transboundary 
pollution, global pollution, noise nuisances, and visual nuisances. These indi-
rect effects are typically referred to as adverse environmental externalities, e.g. 
people may be affected by inhaling emission gases from waste disposal trucks, 
emissions from landfill or incineration plants may contribute to global warm-
ing, people risk infections by pathogenic bacteria. Other externalities could be 
malodours and dust. 

Apart from the external costs, private costs are also associated with manage-
ment of waste. The private costs relate to economic costs such as the time spent 
on sorting waste in households or investment and operations costs of running a 
waste treatment plant. 

Figure 11:  Stakeholders directly involved in the different stages of the waste chain 
with emphasis on biodegradable waste.  

Production of 
waste

Collection and 
Transport

Treatment Disposal, re-
use/recycling

Main affected

• Households

• Restaurants / Hotels

• Public Authorities

• SMEs

Main affected

• Waste Collectors / 
transportation

Main affected

• Incineration plant 
operators

• MBT plant operators

• Composting plant 
operators

• Biogas plant operators

Main affected

• Compost Sellers

• Compost Consumers 
(e.g. households, 
farmers)

• Landfill site operators

Public Authorities (PA) – Control / Enforcement / Administration

 

Households, firms, and the public sector influence and/or are influenced by 
how waste is managed throughout the waste chain. The illustration above, 
Figure 11, identifies the main stakeholders who directly influence or are af-
fected in the different stages of the waste chain. For example households can 
influence how much waste they produce and how they manage (sort) their 
waste. Treatment operators have influence on how (well) they manage their 
waste plants. Source separation will also affect stakeholders. For example, with 
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no source separation there will be no effects in the first two boxes of stake-
holders above. 

The objective of this section is to identify and discuss impacts associated with 
waste treatment options as well as impacts related to production, collection and 
transport and finally disposal/re-use of biological municipal waste (BMW)24. 
We will discuss impacts in each of the three categories economic, social and 
environmental impacts. 

• Economic impacts are likely impacts that will influence the level of future 
investment costs, e.g. in storage usage or treatment plants. Other effects 
could be related to operating costs or market value for compost. 

• Social impacts mainly relate to impacts that influence change in employ-
ment, e.g. increase in biological treatment plants will in the short term 
mean increase in employment in the waste sector. In the long run it is more 
uncertain how employment will be affected, as the markets will adjust 
themselves. 

• Environmental impacts focus on effects that are associated with the various 
emissions that are released into the air, water or soil from collection and 
transport, the various treatment options, and disposal of BMW. The emis-
sions can, in addition to the environment, also affect humans either in the 
working environment or as a result of the dispersal of pollutants, noise etc. 
into the environment.  

The most significant environmental impacts are related to effects associated 
with emissions from the different waste treatment technologies. The impacts 
are adapted from DEFRA (2004) and modified so that emissions are mainly 
associated with those that stem from food and green waste. These impacts are 
discussed in section 6.1. We will further identify and compare the main envi-
ronmental impacts associated with the different policy options by focusing on 
the effects of switching from one treatment technology to another, section 6.3.  

In order to get a sense of the order-of-magnitude of the environmental effects 
that are relevant for municipal solid waste it should be noted that a study25 has 
shown that total UK emissions released from MSW account for less than 2.5% 
of all UK emissions to air and less than 0.5% of UK emissions to water. How-
ever, the exceptions are methane emissions to air, mainly from landfills, ac-
counting for 27% of the total emissions and 10% of the cadmium emissions to 
air. 

Economic and social impacts will be examined in view of the policies imple-
mented and the switches that would be associated with them, e.g. a change in 
plant investment costs due to a change from landfill to composting, or a change 
in public sector employment due to control and enforcement of quality stan-
dards. These are examined more closely in sections 6.2 and 6.3. 
                                                   
24 This section is largely based on Eunomia (2002) and other more recent studies. 
25 DEFRA (2004). 
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6.1 Environmental Impacts 
In this section we will discuss the environmental impacts that may potentially 
occur in the waste chain. The impacts that we discuss will be those that are 
primarily associated with emissions that occur from biodegradable municipal 
waste with a particular focus on food and green waste.  

6.1.1 Production of waste 
Households and catering business are the main producers of BMW. In the ini-
tial stage of production including the storage of biowaste until collected by mu-
nicipal waste services, the main environmental impacts are related to loss of 
amenity and human health. The effects on human health are caused mainly by 
vermin and rodents as possible carriers of diseases and sicknesses, and loss of 
amenity is caused mainly by malodours. Generally these impacts are independ-
ent of the waste management policy chosen, i.e. the effects will be zero or neg-
ligible when compared with the baseline scenario.  

6.1.2 Collection and transport of waste 
Environmental impacts related to the collection and transport of waste will gen-
erally not be influenced by the waste management policy though there may po-
tentially be an increase in emissions to air and water from separate collection of 
biowaste due to increased transport requirements. These effects will depend on 
the number of additional collection rounds possibly offset by different collec-
tion frequencies – daily, weekly, monthly – or more efficient collection logis-
tics. The potential environmental effects associated with the collection and 
transportation of waste are listed in Table 17. The potential health impacts that 
can result from the environmental impacts are also shown. 

If source separation is implemented this could potentially attract vermin and 
rodents, as they typically scavenge for food scraps. However, if the household 
biowaste is stored adequately in closed containers or bins vermin and rodents 
should not constitute an increased problem compared to the baseline scenario.  

Regarding disamenity effects these relate mainly to odours and visual pollution. 
The problem of odours is more likely to be an issue during the summer months 
and in southern European countries where temperatures are higher than the 
northern European countries. Effects from odour are not likely to change due to 
separate collection of biowaste. 
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Table 17:  Environmental impacts related to the collection and transport of BMW. 

Potential impacts  Emissions 

Environmental 
impacts 

Health impacts 

AIR 

Exhaust gases from trucks 

CO, CO2, nitrogen oxides 

Soot particulates 

VOCs 

 

From tear and wear and  
spills 

VOCs 

Dust 

Rubber and metals 

Odour 

Litter 

Impairment of 
ambient air qual-
ity (locally) 

 

Local contamina-
tion of road sides 
and gardens 

 

Aesthetic impact 
(litter) 

Potential for exposure to 

� exhaust gases from trucks 

� pathogens in biowaste 

 

Nuisance caused by odour 

WATER 

Leaching and runoff from 
road surfaces 

Oil/diesel 

surfactants etc. from clean-
ing of trucks 

Potential for con-
tamination of 
groundwater or 
surface water 

Marginal exposure to contaminated ground-
water used as water supply 

Marginal exposure to contaminated surface 
waters used for recreation, fishing etc. 

Transportation 
(collection) 

SOIL 

Emissions to soil only via air 

Local contamina-
tion of soil and 
vegetation 

Marginal, but especially children could be 
exposed 

Source: Adapted from DEFRA (2004) with modifications. 

6.1.3 Treatment of waste 
Environmental impacts related to waste management depend primarily on the 
waste treatment option that is chosen. Generally, the emissions from the various 
treatment options are relatively well documented. This applies in particular to 
emissions to air. Emissions to soil and water are less well documented and the 
effects associated with them are more complex and difficult to quantify. Table 
18 below compares the environmental impacts and the health impacts related to 
the operation phase of the various treatment options. The treatment options that 
are considered include landfilling, incineration, composting and anaerobic di-
gestion. The impacts that are listed are those that primarily can be attributed to 
biodegradable waste. There are other more potentially hazardous emissions that 
relate to plastics, metals, glass, etc. For a more complete list of emissions asso-
ciated with various treatment options, see DEFRA (2004), AEA (2001) and 
COWI (2000a). 
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In addition to the effects mentioned in the table, there will be various environ-
mental effects related to the construction of the facilities, most notably the oc-
cupation of land when establishing a landfill.  
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Table 18:  Emissions and related impacts from various waste treatment options. 

Potential impacts Treatment 
method 

Emissions 

Environmental impacts Health effects 

AIR 

Dust 

Odour 

Landfill gases (CO2, CH4, 
NH3 and trace compounds) 

Microorganisms 

Exhaust gases from trucks  

Litter 

Contribution to global warm-
ing, in particular from emis-
sions of methane (CH4) 
(possible to mitigate by collec-
tion and combustion to CO2) 

Potential for local eutrofication 
(NH3, NOx) and to some extent 
acidification (acidic gases) 

Inhalatory exposure to poten-
tially harmful pollutants and 
pathogens (causing infectious 
diseases + minor sickness 
such as diarrhoea) 

 

Nuisance caused by odour 
and dust 

WATER 

Leachate (containing salts, 
acids, organic matter and 
low levels of contaminants) 
to groundwater, surface 
water and sewer 

Contamination of ground and 
surface water impairing water 
quality 

Exposure to contaminated 
groundwater used for supply 
of drinking water 

Landfilling 

SOIL 

No emissions outside land-
fill area except via air 

Eutrofication of natural  
oligotrophic ("low nutrient") 
ecosystems 

disamenity due to windborne  
litter 

 

AIR 

Emissions of SO2, NOx, 
HCl, CO, CO2, VOCs 

Minor emissions of heavy 
metals, dioxins  and other 
persistent organic com-
pounds 

Some dust and odour may 
arise from the handling of 
waste prior to incineration 

Potential for soil acidification 
(NOx ; SO2) and eutrofication 
(NOX)  

To a lesser degree increase in 
soil levels of metals, dioxins 
etc. 

Contribution to global warm-
ing (CO2) 

Inhalatory exposure to poten-
tially harmful chemical sub-
stances of which some are 
associated with serious long 
term effects e.g. cancer 

WATER 

From gas cleaning scrubber 
water and surface runoffs: 

Low levels of heavy metals, 
salts and various organic 
pollutants 

Small contribution to contami-
nation of surface water 

No significant effects likely 

Incineration 

SOIL 

From ash, slag and gas 
cleaning residuals: 

Salts and relatively low lev-
els of heavy metals, dioxins 
and other persistent pollut-
ants 

From deposition of pollut-

Possible leaching of inorganic 
ions and some metals to 
groundwater 

 

Minor contamination of vege-
tation and soil with heavy 
metals and persistent organics 

Minor exposure to soil and 
crops contaminated with met-
als, dioxins etc. 
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Potential impacts Treatment 
method 

Emissions 

Environmental impacts Health effects 

 ants emitted to air: 

Inorganic acids 

Minor amounts of heavy 
metals, dioxins etc. 

AIR 

Dust 

Odour 

Microorganisms 

CO2 

Methane (CH4) 

No significant effects likely 

 

Limited contribution to global 
warming (CO2 and methane, 
the latter especially from wind-
row composting) 

Potential for exposure to 
pathogens causing infectious 
diseases or minor sickness 
(diarrhoea) 
 

Nuisance caused by odour 
and dust 

WATER 

Runoff/leachate from open 
composting plants and 
storage facilities: 

Inorganic salts 

Dissolvable organic matter 

Small amounts of heavy 
metals and other pollutants 

Small contribution to contami-
nation of surface water and 
groundwater 

No significant effects likely 

Composting 

SOIL 

Compost: 

Trace contaminants in 
compost feedstocks (in-
cluding metals and organic 
compounds) 

Potential for some increase in 
metals and other contami-
nants in crops when compost 
is used on soils 

Increased soil fertility and im-
proved soil structure 

Some reduction in use of arti-
ficial fertilizers 

Minor exposure to contami-
nants in compost when han-
dling the product 

Uptake of small amounts of 
contaminants by crops pro-
duced on compost amended 
land 

AIR 

Odour 

CO2, NOx, SOx and minor 
amounts of methane and 
VOCs 

CH4 Fugitive emissions 

Some contribution to global 
warming (CO2) 

 

No other significant environ-
mental effects from emissions 
to air are likely 

No significant health effects 
likely 

 

Nuisance caused by odour 

WATER 

No significant emissions to 
surface or ground water 

 

No significant effects likely No significant effects likely 

Anaerobic 
Digestion 

SOIL 

Liquid and solid digestate: 

Trace contaminants in 
feedstocks, e.g. heavy met-
als and various organic 
compounds 

Potential for some increase in 
metals and other contami-
nants in crops and other 
plants when digestate is used 
on soils 

Increased soil fertility 

Reduction in use of artificial 

Uptake of small amounts of 
contaminants by crops pro-
duced on fertilised land 
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Potential impacts Treatment 
method 

Emissions 

Environmental impacts Health effects 

 fertilizers 

Source: Adapted from DEFRA (2004) with modifications. 

Landfilling Initially, the occupation of land to establish a landfill is the most significant 
environmental impact of this treatment option. This partly prevents the land 
from being used for other purposes and partly results in visual impacts. In the 
subsequent operation phase, the most significant adverse effect of landfilling is 
the release of methane, which contribute to global warming effects. At modern 
landfills much of the methane is collected and combusted to CO2, which is 21 
times less potent in terms of greenhouse effect than methane and, in any case, is 
of biogenic origin. Other potentially significant effects could be: odour, dust 
and litter from the handling of waste at the site (borne by wind drift outside 
landfill area), vermin attracted by the organic waste, noise and exhaust gases 
from trucks and machinery operating at the site or transporting the waste, and 
contamination of ground or surface water (should be possible to minimise at 
modern landfills). 

Landfill SiteMSW

Emissions of leachate
to soil and water

Energy recovery from 
landfill gas

Emissions of treated 
leachate to water

Emissions of landfill gas 
to air, Dust, Odours

. 

Incineration The environmental effects from incineration are dependant on the degree to 
which the waste is segregated prior to incineration. With pre-sorting of waste it 
is possible to reduce the harmful emissions from incineration. However, it is 
unlikely that much pre-sorting will be done if incineration is chosen as the 
treatment option for BMW (paper and cardboard may be segregated for re-
cycling prior to incineration). 

In Table 22 the emissions and impacts listed are those resulting from the biode-
gradable waste itself (including some impurities, which are considered practi-
cally unavoidable even in source separated BMW). In reality, incineration 
plants will not exclusively be treating BMW but also other combustible waste 
types, and in some cases components of the biological material (e.g. phenolic 
compounds) can react with other waste compounds and thus provide precursors 
for the generation of various organic pollutants.  
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Potential effects from incineration of mixed wastes relate to emissions of met-
als, dioxins/furans and other pollutants impacting on flora/fauna and soil, con-
taminants leaching from ash/slag affecting water quality; gaseous pollutants 
such as NOx and SO2 impacting on air quality and being deposited on soil 
where they cause eutrofication and acidification. Some of the substances that 
are released are associated with serious long term health effects such as cancer, 
asthma, respiratory disease and birth defects.  

Incineration
MSW

Resources

Residual Solid 
Waste (landfilled)

Energy recovery 
from combustion

Emissions of 
wastewater to 
surface water

Emissions to air 
via smoke stack

Emissions of leachate
to soil and water

Dust and Odours

 

Noise, odour and dust also pose potential problems, but are normally controlled 
at well managed incineration plants.  

Environmental benefits of incineration of BMW include the reduction of waste 
volume to 5-10% of the original volume, thus dramatically reducing the land 
needed for landfill sites (EEA (2002c)). Another benefit is the generation of 
energy (and heat) in the combustion process, which may be used for production 
of electricity or for district heating, as well as an offsetting of environmental 
effects associated with other energy sources. 

Composting The main advantages of using compost for example in agriculture, is the 
improvement in soil structure and content of organic matter, which helps pre-
venting soil erosion and provides supplement of nutrients, organic carbon and 
increases activity of soil microorganisms. A disadvantage of compost is that it 
may dilute and/or use some of the nutrients being present in the soil. A high 
C:N ratio in the compost may "rob" N from the soil, and applying a balanced 
amount of compost onto a particular soil can be difficult. 

The most important adverse environmental effects relate to odour and air qual-
ity, e.g. microorganisms may be significant at distances of up to 250 m from 
producing plants. Once compost has been stabilised it no longer emits malo-
dours. Other environmental effects are noise and dust from plant and machine 
operations as well as minor emissions to water and sewer from leachate. These 
effects can all be controlled at well managed composting plants, though control 
of emissions at windrow composting plants is difficult.  
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A more widespread use of composting for treatment of BMW will imply that 
high- tech facilities must be established as only such facilities can treat animal 
waste at the required level of hygiene.  

No serious health impacts are known to be associated with composting, though 
some occupational exposure to pathogenic microorganisms can occur. 

Composting

MSW (source 
separated)

Resources

Rejects to 
landfill from 
screening

Gaseous 
emissions to 
atmosphere

Stabilised compost for 
application in agriculture 

/ horticulture / home 
farming

Bio aerosol 
emissions, Dust, 

Odours

Where separation is poor, 
rejects to landfill from 

screening process

Leaching

 

An indirect benefit of using compost is that it can replace peat as a soil improv-
ing agent, e.g. in the area of amateur horticulture. Peat extraction is associated 
with various adverse environmental impacts such as loss of biodiversity, loss of 
landscape and recreational value, loss of palaeoecological and archaeological 
value and it increases the carbon emission loss of carbon reservoir26. 

Anaerobic Digestion
MSW (source 

separated)
Resources

Rejects to 
landfill

Stabilised compost for 
application in agriculture / 

horticulture / home 
gardening

Effluent with potential 
for use under licensing 

procedures

Gaseous emissions to 
atmosphere from 

digestion, combustion of 
biogas and post-

digestion composting

Rejects to 
landfill from 
screening 
process

Waste water to 
sewer / treatment 

plant

Dust and Odours

 

Anaerobic Digestion The environmental effects associated with anaerobic digestion relate mainly to 
noise, odour, air quality and water quality. Normally, with proper mitigation 
these effects do not pose any significant environmental problems. Anaerobic 
digestion plants produce energy by combustion of the methane that is produced 
during the digestion process. The combustion of gases results in emissions of 
CO2 (and some trace contaminants). However, these effects can to some extent 
be offset by a reduction in power generation emissions from other energy 

                                                   
26 See EUNOMIA (2002A). 
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sources. Many of the same benefits that are associated with composting are also 
relevant for Anaerobic Digestion. 

6.1.4 Disposal and re-use of waste 
The environmental impacts associated with the disposal or reuse of waste will 
vary depending on how the waste was treated. Composting and anaerobic di-
gestion will generate stabilised compost and liquid nutrient. These have pre-
dominately beneficial impacts when applied to the soil, e.g. as a soil improver. 

The residual waste produced as a by-waste from any of the waste treatment op-
tions, is landfilled. The amount landfilled will depend on the treatment technol-
ogy chosen, e.g. incineration will drastically reduce the volume of residual 
waste.  

6.2 Economic and Social Impacts 
This section briefly describes the impacts associated with economic and social 
impacts. The reason for grouping these impacts is that it can be difficult to dis-
tinguish between the two, as many of the social impacts also imply economic 
effects.  

Ideally all values should be quantified and monetised and included in the eco-
nomic analysis. In practice this is however not always possible because of lack 
of knowledge. Monetisation of effects is impossible when it is not possible to 
quantify the effect from the existing scientific knowledge or when valuation 
estimates for the effect do not exist. 

Impacts that are not included in the economic analysis are listed below: 

• Quality Control of end product/waste 

• Impacts resulting from more competition on composting markets 

• International trade 

The importance of the effects not included in the economic analysis will be fur-
ther discussed in conclusions (chapter 8). Here the quantitative analyses will be 
complemented with more qualitative considerations adding value to the overall 
results of the economic analysis. 

The table below, Table 19, lists the relevant impacts likely to be associated with 
a possible new initiative on biowaste. The list has been compiled based on 
other documents and reports as well as a careful screening for plausible effects 
that are likely to occur. 
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Table 19:  Potential impacts associated with implementation of a policy on mu-
nicipal biodegradable waste. 

 WASTE CHAIN 

Impact Cate-
gory 

Production of 
Waste 

Collection and 
Transport 

Treatment Disposal, re-
use/recycling 

Economic Investment in stor-
age facilities for 
biowaste 

Effect on sorting at 
SMEs and Industry 
⇒ cost effect 

Investments in new 
trucks 

Effect on employment in 
order to collect (more) 
waste bins 

Public Authority administra-
tion (caused by issuing per-
mits)  

Effect on operating costs 

Effects on new infrastructure 
(composting plants) 

Public Authority admini-
stration (caused by in-
creased quality control) 

More competition on com-
post market ⇒ reduction in 
prices 

International peat trade 
(caused by new compost 
product on market) ⇒ envi-
ronmental and economic 
effects for trade partner 

Social Impact on leisure 
time (caused by 
sorting) 

Gender impacts 

Consumer informa-
tion / awareness 

Occupational Health Effects Educational effects and 
public awareness effects 

Environmental Human Health 
(caused by vermin 
and rodents) 

Amenity losses 
(caused by odours, 
dust, visual pollu-
tion, etc) 

Impacts caused by 
emissions from transport 
of waste 

Odours and Dust 

Air Quality 

Impacts caused by emissions 
from composting, AD, incin-
eration, etc 

Human Health (caused by 
potentially hazardous sub-
stances) 

Building Material 

Crops 

Global Warming 

Amenity Losses 

Ecosystems 

Impacts caused by emis-
sions from landfilling 

Amenity Losses 

Ecosystems 

Global Warming  

 

Impacts caused by use of 
compost 

Compost as alternative to 
peat 

Effects on soil 

Notes: The magnitude of environmental impacts will depend on which technology, e.g. incineration, 

landfilling is used before switching to biological treatment. See Table 21–Table 23 for more informa-

tion. 

6.2.1 Economic 
The expected economic impacts associated with biological treatment of MSW 
are analysed for each step in the waste chain.  

Production of waste Economic effects are only relevant in the case of source separation of 
household waste. If no sorting of waste takes place there is no new economic 
activity performed by households.  
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However with source separation of waste households will typically require ex-
tra storage facilities to be established. The investment costs can vary considera-
bly depending on the storage requirements. Households would likely be re-
quired to have one bin for biowaste and one for residual waste.  

Another feature of separate collection is that households will typically have to 
use additional time to ensure proper waste sorting. Thus, if separate collection 
is introduced a cost will be associated with it. However the value is expected to 
be small27.  

As above economic effects associated with the collection and transport of waste 
are only relevant with source separation of waste. Introduction of separate col-
lection may require investments in new platform trucks. These investments will 
to a degree offset investments in the traditional compacting trucks used for 
mixed waste. 

There may also be an increase in the need for transport if separate collection is 
implemented. However, even with separate collection some studies show that 
with effective and optimised collection systems costs may not necessarily in-
crease, see Favoino et al. (2003). In some cases they may even fall, as a result 
of lower investment costs. Collection of biowaste does not require expensive 
compacting trucks, but less expensive platform trucks.  

Figure 12:  Investment and operations costs associated with composting with and 
without forced aeration.  
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Note: Capital costs include site cost, planning cost, construction/plant development costs. Operating 

costs exclude cost of residual waste disposal, staff costs, and income from sales of bi-product and/or 

residues. Scale on x-axis is ordinal. 
Source: EEA (2002c). 

Separate collection will, as described under the scenarios above, imply a differ-
ent way of organising the collection of waste. If waste collection is to be opti-
mised it needs to be integrated into the traditional (business as usual) way of 
collecting waste. In other words source separation will to a degree offset the 

                                                   
27 In some peculiar cases the value may become negative, inter alia sorting of waste is to be 
interpreted as a benefit to households. This could be the case if households attach a positive 
value to activities that are good for the environment.  

Collection and trans-
port of waste 
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business as usual way of mixed waste collection, thus one collection round ex-
tra of biowaste means one collection round less of mixed waste.  

Treatment of waste The cost of establishing and operating a composting plant is shown in Figure 12 
for different composting technologies, with and without forced aeration. As is 
shown the price falls as the capacity increases. This is what would be expected 
as composting plant operators will use economies of scale to optimise their 
plants. It should also be noted that the capital cost of composting with forced 
aeration is 2-3 times higher than for composting without forced aeration. Simi-
larly the operating costs of composting with forced aeration is also twice as 
high as composting without forced aeration.  

The Eunomia study quotes for a best practice composting plant capital invest-
ment costs of 147 euro/ton for a plant with a capacity of 20,000 tonnes per year 
and 45 euro/ton operating costs. However the data shows quite some variation 
in capital and operating costs. Chapter 7.2 describes in more detail the assump-
tions of costs and gatefees as they are used in the Eunomia study.  

The capital investments associated with incineration plants exceed by far any of 
the other treatment options available. The investment costs for anaerobic diges-
tion lies in between composting and incineration. 

Disposal of waste Operating costs would be expected to increase for public authority control and 
monitoring of compost quality should quality standards be implemented. 

6.2.2 Social 
The main effects associated with social impacts relate to changes in employ-
ment in the waste sector. However, this effect is uncertain particularly in the 
long run when adjustments have taken place in the markets. Another important 
effect is environmental sensitisation of the public in order for them to fully un-
derstand the importance of source separation if quality composting is to be pro-
duced. These effects result in economic activity and could have been placed 
under the previous section.  

Production of waste The only policies that will affect households and the way they manage waste is 
if there is source separation of waste. With no source separation there is no 
change in economic and social activity.  

With source separation education of the public will become an important aspect 
when implementing policies to support composting. This is closely related to 
the quality of compost which is highly dependant on the purity or cleanliness of 
the household biowaste. If the biowaste is contaminated the market value for 
compost will be lower and the acceptance by the public will likely be more 
sceptical.  

The main effect associated with collection and transport of waste is the number 
of employed to carry out this activity. From Table 20 below it is clear that sepa-
rate collection of organic waste is considerably more labour intensive than col-

Collection and trans-
port of waste 
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lection of mixed waste. Implementation of source separation of waste will 
therefore likely have employment effects.  

Table 20:  Job content of waste management activities. 

 Jobs per 100,000 tonnes 

Mixed collection 

 UK 

 FR 

 DE 

 IT 

 

86-157 

140-157 

102-157 

44-60 

Separate Collection of Organic Waste 472 

Landfill 8-12 

Incineration 19-37 

Compost Plant 34 

Central Composting 20-30 

Source: Eunomia (2001a). 

Treatment of waste Employment levels related to the different treatment options, see Table 20 
above, vary considerably. The data shows that composting is a more labour in-
tensive activity than incineration and landfilling. Particularly landfilling is rela-
tively more capital intensive.  

Another point to make is that composting requires more skilled workers due to 
the need for more monitoring and control with the composting processes28.  

The labour costs for persons working in the waste sector vary considerably 
among the European states. In 1996 average wages in EU countries varied be-
tween 10,110 euro in Portugal to 36,230 euro in Sweden. Generally, the costs in 
the northern European states were 50-60% higher than southern European 
states29.  

The data shows that there is a tendency for an increase in employment if bio-
logical treatment becomes more widespread in the future. The increase in em-
ployment will have local and regional effects through increases in income taxes 
collected as more people are employed.  

Biological treatment of municipal waste may have occupational health effects 
associated with it. However, these effects are uncertain.  

Disposal of waste A policy that will increase the amount of biological treatment of municipal 
waste will require information and education of the public in order for them to 
understand the benefits of biological treatment and to ensure that households 

                                                   
28 EEA (2002c). 
29 Eunomia (2001a). 
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treat their own biowaste adequately for use in composting processes. This 
means that the public must be made aware of the importance of having non-
contaminated biological household waste.  

6.3 Main impacts from switching technology 
The following section identifies and discusses the impacts that are associated 
with the switching from traditional treatment options for BMW such as landfill-
ing and incineration to biological treatment either by composting or by anaero-
bic digestion. This section will therefore focus on the changes in economic, so-
cial and environmental activity associated with a policy change.  

Furthermore, as implied by the Landfill Directive (1999/31/EC), replacement of 
landfilling by incineration is also a solution for reducing the volume of bio-
waste presently being disposed at landfills. This option will also be briefly dis-
cussed below.  

Table 21 through Table 23 below illustrate the expected change in various eco-
nomic, social and environmental impacts associated with a move in one treat-
ment technology towards another treatment technology. The table looks at and 
summarises both expected short term and long term effects. However, these 
dynamic effects are very complex and therefore difficult to fully describe. 

The first two technology switches listed below are relevant in relation to im-
plementing a policy on biological treatment whereas the last technology switch 
is a possibility with the current Landfill Directive (1999/31/EC). 

• landfill ! biological treatment (composting or anaerobic digestion) 

• incineration ! biological treatment (composting or anaerobic digestion) 

• landfill ! incineration. 

Table 21:  Main impacts from a switch from landfill to biological treatment 

Switch from 
landfilling 

Economic Social Environmental 

! Compost-
ing (centralised 
composting) 

Short term: 

� Increased investment in 
 � compost plants 
 � loader trucks 
 � storage facilities 

 

with source separation  

! potential for higher quality 
compost implying higher mar-
ket value for compost (assum-
ing that there is a market). 

! increase in sorting of waste 

Short term: 

� potential increase in public 
awareness on the importance 
of composting as apposed to 
landfilling 

 

� new job opportunities created 
for composting plants 

 

� higher skills jobs created for 
composting plants 

Short term: 

� improvement of soil structure 
and fertility 

� reduction of methane emis-
sions 

� volume reduction in biowaste 
to landfill 

� reduction in disamenity 
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Switch from 
landfilling 

Economic Social Environmental 

at home ! less time for lei-
sure. 

 

� it is uncertain how the occu-
pational health risks change 
(likely improvement) 

Long term: 

� Future investments in landfill 
can be reduced 

� Reduced investment in com-
pacter trucks 

Long term: 

� adjustment of labour force 
(employment effect uncertain, 
overall reduction in landfill em-
ployment) 

� possible lower employment 
for unskilled workers 

Long term: 

� Reduction in occupation of 
land for waste disposal 

� Positive impact on global 
warming (reduction in green-
house gases) 

- Build-up of the pool of or-
ganic carbon in soils 

� Potential to reduce adverse 
impacts associated with peat 
extraction 

Short term: 

� Increased investment in 
 � AD plants 
 � loader trucks 
 � storage facilities 

� Plant investment costs higher 
than for composting 

� Revenue from Energy pro-
duction and reduction of con-
ventional energy production 

 

with source separation  

! potential for higher quality 
compost implying higher mar-
ket value for compost (assum-
ing there is a market). 

! increase in waste sorting at 
home ! less time for leisure. 

Short term: 

� potential increase in public 
awareness on the importance 
of composting as apposed to 
landfilling 

 

� new job opportunities created 
for composting plants 

 

� higher skills jobs created for 
composting plants 

 

� it is uncertain how the occu-
pational health risks change 
(likely improvement) 

Short term: 

� improvement of soil fertility 

� reduction in global warming 
input if methane is converted 
to CO2 by combustion (energy 
production at the plant) 

� Volume reduction in biowaste 
to landfill 

� reduction in disamenity 

� decline in public health risks 

 

with energy production  

! displaced emissions from 
other energy sources. 

! Anaerobic 
Digestion 

Long term: 

� Future investments in landfill 
can be reduced 

� Reduced investment in com-
pacter trucks 

Long term: 

� adjustment of labour force 
(employment effect uncertain, 
overall reduction in landfill em-
ployment) 

� possible lower employment 
for unskilled workers 

Long term: 

� Reduction in occupation of 
land for disposal of waste 

� Positive impact on global 
warming (reduction in green-
house gases) if CH4 is com-
busted to CO2  

 

with energy production  

! displaced emissions from 
other energy sources. 

Source: COWI. 
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Table 22:  Main impacts from a switch from incineration to biological treatment 

Switch from 
Incineration 

Economic Social Environmental 

Short term: 

� Increased investment in 
 � compost plants 
 � loader trucks 
 � storage facilities 

� Excess capacity at incinera-
tion plants ! calorific value 
may change (potential adverse 
effect on operation) 

 

with source separation  

! potential for higher quality 
compost implying higher mar-
ket value for compost (assum-
ing that a market exists) 

! increase in sorting of waste 
at home ! less time for lei-
sure. 

Short term: 

� potential increase in public 
awareness on the importance 
of composting as apposed to 
landfilling 

 

� new job opportunities created 
for composting plants 

 

� higher skills jobs created for 
composting plants 

 

� it is uncertain how the occu-
pational health risks change 

Short term: 

� improvement of soil structure 
and fertility  

- reduction in CO2 emissions 

� reduction in emissions of air 
pollutants and trace contami-
nants 

- reduced potential for eutrofi-
cation and acidification 

! Compost-
ing (centralised 
composting) 

Long term: 

� Incineration plants will adjust 
their capacity according to 
waste available 

Long term: 

� Adjustment of labour force 
(possible lower employment for 
unskilled workers) 

Long term: 

� Positive impact on global 
warming (reduction in CO2) 

- Build-up of the pool of or-
ganic carbon in soils 

� Potential to reduce adverse 
impacts associated with peat 
extraction 

! Anaerobic 
Digestion 

Short term: 

� Increased investment in 
 � AD plants 
 � loader trucks 
 � storage facilities 

� Excess capacity at incinera-
tion plants ! calorific value 
may change (potential adverse 
effect on operation) 

� Revenue from energy pro-
duction 

 

with source separation  

! potential for higher quality 
compost implying higher mar-
ket value for compost (assum-
ing there is a market). 

! increase in waste sorting at 
home ! less time for leisure. 

Short term: 

� potential increase in public 
awareness on the importance 
of composting as apposed to 
landfilling 

 

� new job opportunities created 
for composting plants  

 

� higher skills jobs created for 
composting plants  

 

� it is uncertain how the occu-
pational health risks change 

Short term: 

� improvement of soil fertility 

- some reduction in CO2 emis-
sions 

 

with energy production  

! displaced emissions from 
other energy sources. 
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Switch from 
Incineration 

Economic Social Environmental 

 Long term: 

� Incineration plants will adjust 
their capacity according to 
waste available 

Long term: 

� Adjustment of labour force 
(possible lower employment for 
unskilled workers) 

Long term: 

� reduction in emissions of air 
pollutants and trace contami-
nants 

- reduced potential for eutrofi-
cation, acidification and accu-
mulation of pollutants in soils 

 

with energy production  

! displaced emissions from 
other energy sources. 

Source: COWI. 

Table 23:  Main impacts from a switch from landfill to incineration 

Switch from 
landfilling 

Economic Social Environmental 

Short term: 

� Reduce volume (90-95%) of 
biowaste (and other waste) 
from landfill 

� Increased investment cost in 
incineration plant 

� Income from Energy produc-
tion (electricity and district 
heating) 

Short term: 

� Increase in employment of 
incineration plants 

Short term: 

- Reduction in amounts of 
waste to be landfilled 

� Reduction in methane emis-
sions  

� Reduction in leachate pro-
duction and risk of groundwa-
ter contamination 

 

! Incineration 

Long term: 

� Area investments in landfill 
can be reduced 

Long term: 

� Adjustment of labour force 

Long term: 

� Reduction in occupation of 
land for disposal of waste 

� Impacts on global warming 
reduced as CO2 is a much less 
potent greenhouse gas than 
CH4  

Source: COWI. 

In summary, the main impacts associated with composting or anaerobic diges-
tion are in the short term related to an expected increase in employment due to 
biological treatment methods being more labour intensive. Investments in plant 
and machinery as well as extra storage facilities for households are also ex-
pected to increase. Environmental impacts are expected to decrease as compost-
ing and anaerobic digestion treatments are generally perceived as being cleaner 
and environmentally more sustainable types of technology than incineration 
and landfilling.  
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7 Comparison of waste management 
options 

In this chapter, the waste management options for food and green waste are 
compared. The comparison involves a monetary quantitative assessment for the 
three representative countries of switching from one management option to an-
other. The switches considered are: 

• Incineration to composting 

• Landfill to composting 

• Incineration to anaerobic digestion 

• Landfill to anaerobic digestion 

• Landfill to incineration 

The switch from landfill to incineration is also considered even though this 
change is not a possible consequence of the policy options analysed. Analysing 
the switch is relevant because it provides useful information in relation to the 
changes anticipated from the existing legislation (Baseline Scenario). 

Following the quantitative assessment, the critical assumptions affecting the 
results are discussed. 

7.1 Quantitative assessment of management options 
The change in total costs from changing from one option to another is calcu-
lated as the sum of the changes in collection costs, treatment costs (gate fee) 
and external costs. The calculations are based on data from the Eunomia report, 
which quotes estimates for each of the representative countries separately. 

It should be emphasised that several reasons exist why the results are associated 
with uncertainty. Firstly, the treatment cost estimates are based on several 
pragmatic assumptions and not fully consistent with the true welfare economic 
principles. Secondly, the valuation estimates in general - and specifically the 
valuation estimates for avoided burdens - are highly uncertain. Thirdly, not all 
impacts are included in the calculations. Several of the external effects are 
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omitted simply because no reliable estimates exist for these impacts. Disamen-
ity effects are not included as valuation estimates of all treatment options are 
not available. 

Because of the considerable uncertainty, the results presented below are gener-
ally expressed in terms of a range of values. The variation in the results is based 
on different assumptions concerning the treatment costs and the monetary 
valuation estimates. 

Chapter 3.3 gives a more detailed explanation of the underlying methodology 
and assumptions used and the reader should refer to this section for more de-
tails. However, to illustrate the calculation approach, the calculations of the 
change in cost per tonne of switching from incineration to composting are ex-
plained for Sweden.  

The additional costs of source separate collection of FGW are estimated di-
rectly to 0 € as a low estimate and 15 € as a high estimate, e.g. the additional 
collection costs for composting compared to incineration are 0 to15 € per tonne 
FGW. 
 
The treatment costs for incineration are estimated between 37 € (low) and 87 € 
(high) while the treatment costs for composting are estimated between 35 € 
(low) and 60 € (high). Therefore the additional treatment costs for composting 
compared to incineration are -2 to -27 € per tonne FGW. 
 
Finally, the net external costs for incineration are estimated between 19.1 € 
(low) and 21.5 € (high) while the external costs for composting are estimated 
between 11.4 € (low) and 10.5 € (high). Therefore the additional external costs 
for composting compared to incineration are -7.7 to -11.0 € per tonne FGW. 
 
Now the total change in costs is calculated as the sum the above cost compo-
nents. It is not justified to just add the low estimates of the external costs with 
the low estimates of the treatment costs as the two estimates are not correlated. 
Instead results are presented with two types of low and high differentiation - 
one for external costs and one for private costs (sum of treatment and sorting 
costs). With all combinations of low and high this gives four results which are 
all calculated and presented. 

Based on current BMW/FGW management and assumptions about future FGW 
management, together with unit costs from Eunomia, the changes in costs of 
switching from one treatment option to another have been calculated assuming 
mandatory separate collection of FGW. Mandatory separate collection is the 
most radical scenario as it calls for separate collection and biological treatment 
of almost all FGW. The results for the three representative countries are pre-
sented in the table below. 
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Table 24: Changes in costs/tonne of switching from one treatment option to an-
other. 

Euro/tonne FGW Collection 
costs 

Treatment 
costs 

Net external 
costs 

Total 

  Low High Low High Low High LE/LP LE/HP HE/LP HE/HP 

Sweden                     

From incineration to composting 0.0 15.0 -2.0 -27.0 -7.7 -11.0 -9.7 -19.7 -13.0 -23.0

From landfill to composting 0.0 15.0 -20.0 -22.0 -1.6 -3.9 -21.6 -8.6 -23.9 -10.9

From incineration to ana. digestion 0.0 15.0 43.0 23.0 -8.3 -14.8 34.7 29.7 28.2 23.2

From landfill to anaerobic digestion 0.0 15.0 25.0 28.0 -2.3 -7.7 22.8 40.8 17.3 35.3

From landfill to incineration 0.0 0.0 -18.0 5.0 6.1 7.1 -11.9 11.1 -10.9 12.1

Portugal                 

From incineration to composting 0.0 15.0 -35.0 -40.0 -6.3 -6.2 -41.3 -31.3 -41.2 -31.2

From landfill to composting 0.0 15.0 -20.0 5.0 -0.7 -2.6 -20.7 19.3 -22.6 17.4

From incineration to ana. digestion 0.0 15.0 10.0 10.0 -7.4 -12.4 2.6 17.6 -2.4 12.6

From landfill to anaerobic digestion 0.0 15.0 25.0 55.0 -1.8 -8.7 23.2 68.2 16.3 61.3

From landfill to incineration 0.0 0.0 15.0 45.0 5.6 3.6 20.6 50.6 18.6 48.6

Ireland                 

From incineration to composting 0.0 15.0 -35.0 -40.0 -6.8 -14.8 -41.8 -31.8 -49.8 -39.8

From landfill to composting 0.0 15.0 -20.0 -18.0 -0.4 -3.0 -20.4 -3.4 -23.0 -6.0

From incineration to ana. digestion 0.0 15.0 10.0 10.0 -10.2 -23.8 -0.2 14.8 -13.8 1.2

From landfill to anaerobic digestion 0.0 15.0 25.0 32.0 -3.8 -12.0 21.2 43.2 13.1 35.1

From landfill to incineration 0.0 0.0 15.0 22.0 6.3 11.9 21.3 28.3 26.9 33.9

Notes: Positive figures imply that the change is associated with additional costs 

Collection costs + Treatment costs = private cost. LE: Low externality costs, HE: High externality 

costs, LP: Low private costs and HP: High private costs. 

Incineration with energy production (CHP), Anaerobic Digestion with energy production (CHP), 

Treatment costs and externalities based on "Good Practice" Landfill data, All externality figures ex-

cluding disamenity costs. 

It has been assumed that the collection costs of biowaste for landfill and incineration are the same. 

Source: Own calculations based on data from Member States, Eunomia and own assumptions 

Table 24 shows that the change in total economic costs varies significantly with 
the various switch combinations. It also varies between the different representa-
tive countries. 

In general, the results indicate that from an economic point of view switches to 
composting are more advantageous than switches to anaerobic digestion. This 
is because the treatment costs are much higher for anaerobic digestion than for 
composting, outweighing the fact that the environmental benefits are generally 
higher for anaerobic digestion than for composting. 

For Sweden all total estimates point in the direction of a net benefit of diverting 
FGW from both incineration and landfill to composting. The reason for this 
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stems from the fact that the treatment costs of both incineration and landfill are 
high in Sweden. Hence, for example the treatment cost of landfill in Sweden is 
approx. 20 € higher than for composting. On the other hand, diversions from 
landfill and incineration to anaerobic digestion result in net costs due to the 
high treatment costs of anaerobic digestion. 

The results are almost the same for Ireland and Portugal as they are for Sweden. 
However, landfill costs are lower in both Ireland and Portugal, which implies 
that the results are not unambiguously favourable to diversion from landfill to 
composting. For Ireland, the result depends on the assumption about low/high 
estimate of treatment costs. Furthermore, the costs of incineration are higher in 
Ireland and Portugal, which implies that the results of switching from incinera-
tion to anaerobic digestion are also ambiguous. 

7.1.1 Incineration to composting 
For all three representative countries the change from incineration to compost-
ing is expected to result in a net reduction in total costs. The additional collec-
tion costs for separate collection of FGW are more than outweighed by the re-
duced treatment costs and external costs of composting. For all three countries 
the treatment costs (both the low and high estimates) are much lower for com-
posting than for incineration. In fact, the cost difference is so great that it alone 
can outweigh the additional collection costs. This implies that composting is 
preferable to incineration. 

It should be noted that the treatment costs for incineration is lower for Sweden 
than for Ireland and Portugal, which implies that the net benefit from a switch 
from incineration to composting is lower for Sweden. The lower treatment 
costs can be explained by assumptions of better energy recovery in Sweden 
compared to Portugal and Ireland. 

7.1.2 Landfill to composting 
For Sweden and Ireland the change from landfill to composting is expected to 
result in a net reduction of total costs. Again, this is due to the fact that reduc-
tions in treatment costs and external costs more than outweigh the additional 
collection costs. 

For Portugal the result is ambiguous. With the low treatment cost estimate, 
changing from landfill to composting yields a net reduction in costs. However, 
the high treatment cost estimate yields a net increase in costs. For Portugal both 
the low and high treatment costs of landfill is 55 € whereas the treatment costs 
of composting are 35 € and 60 € for the low and high estimates respectively. 

7.1.3 Incineration to anaerobic digestion 
For Sweden, changing from incineration to anaerobic digestion is expected to 
result in a net increase in total costs as the reduction in external costs of an-
aerobic digestion can not outweigh the additional private costs. 
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For Portugal and Ireland the results are ambiguous. The private costs are ex-
pected to increase by 10 € whereas the net external costs are expected to be re-
duced by 7-25 €. As a result, the total costs calculated depend on the assump-
tions about low and high estimates. 

7.1.4 Landfill to anaerobic digestion 
For all three representative countries the change from landfill to anaerobic di-
gestion is expected to result in a net increase in total costs. The reduced exter-
nal costs of anaerobic digestion do not outweigh the increased treatment costs 
and external costs. The treatment costs are much higher for anaerobic digestion 
than for incineration. The cost difference is so great that it alone can outweigh 
the reduced external costs. This implies that landfill is preferable to anaerobic 
digestion. 

7.1.5 Landfill to incineration  
Switch from landfill to incineration is not a possible consequence of mandatory 
separate collection but nevertheless relevant as it provides useful information in 
relation to the changes anticipated in the Baseline Scenario (implementation of 
Landfill Directive (1999/31/EC)). 

For Portugal and Ireland switching from landfill to incineration is expected to 
result in a significant increase in the total costs. The increase is due to both 
higher treatment costs and higher external costs of incineration compared to 
landfilling. 

For Sweden the results are ambiguous due to a big difference in low and high 
treatment costs for incineration (low 37 €, high 87 € ). Assuming low treatment 
costs for both landfill and incineration, incineration is preferable to landfill, 
whereas the opposite is true when the high treatment cost estimates are used. 

The results have been derived from the Eunomia data and assumptions. The 
results are rather surprising as first glace as they question the fundamental 
waste management hierarchy that puts incineration over landfill. It is particu-
larly striking that switches from landfill to incineration involve net external 
costs, which imply that from a narrow environmental point of view landfill is 
preferable over incineration. This results should however be seen in respect to 
the applied assumption about avoided burdens of energy recovery (see section 
7.2.6). 

7.2 Discussion of results and critical assumptions 
In general, the quantitative assessment indicates that a switch in FGW treat-
ment from incineration (and landfill) to composting results in a net reduction in 
costs. However, surprisingly, the primary reason for this is not that the envi-
ronmental/external costs are much lower for the biological treatment options 
compared to landfill and incineration. Rather, it is primarily because the treat-
ment costs are simply higher for incineration and landfill than for composting. 
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Even adding the additional collection costs for composting do not change this 
result. 

Table 24 also shows that in general, switches from landfill to incineration in-
volve higher costs than switches from landfill to composting. If this result is 
robust this actually means that there is no need for policy intervention. At least 
from a theoretical point of view the switch will yield a net benefit for the repre-
sentative countries even without considering the external benefits. This means 
that if the local authorities act rationally they will choose composting of FGW 
over incineration to meet the targets in the Landfill Directive (1999/31/EC). In 
reality however, there may be deficiencies that hinder or delay these rational 
behaviours. The local actors including the private actors may thus be uncertain 
about the extent to which sufficient amounts of FWG suitable for compost pro-
duction will be available and hence they may be reluctant to undertake the nec-
essary investments. Vice versa, seen from the perspective of collection, the re-
sponsible actors need to feel convinced of it that there will be an outlet for the 
collected waste, i.e. a plant. In relation to these observations, the current status 
of the compost market must also be borne in mind. The current and potential 
end-users need to have more trust in the quality of the product on the market 
(the compost) in order for them to demand more of it.   

Also, the cost estimates will vary with local factors such as scale, choice of 
technology, degree of urbanisation etc. Moreover, the results of the quantitative 
analysis rely on a number of critical assumptions and uncertain data, which 
warrant a more detailed analysis. Hence, it is worth discussing what conditions 
need to be fulfilled in order for the result to hold true. The most important fac-
tors are discussed below. 

In general, it should be stressed that the quantitative analysis carried out is 
based on hypothetical case of switching from the traditional treatment options 
of landfill and incineration of waste to anaerobic digestion and composting 
rather than on a specific case. Without a specific case it is difficult to estimate 
effects as many of the costs and benefits are highly site specific, e.g. dependent 
on the specific situation. This implies that results are more tentative and should 
be treated with even more care than the results of a traditional CBA for a spe-
cific project. 

7.2.1 Costs of separate collection scheme 
One of the most important issues in the economic analysis of switching from 
landfill and incineration to biological treatment is the cost of separate collec-
tion. When local authorities implement schemes for collecting FGW separately 
this will imply changes in costs of collecting all waste. 

In the Eunomia study the additional financial costs of separate collection of 
FGW are estimated at a uniform rate of 0-15 €/tonne FGW for all countries. 
However, the estimate is very uncertain. While Eunomia recognises that the 
normal assumption is that the costs of waste collection will increase signifi-



Preliminary Impact Assessment 

P:\58357A\3_PDOC\DOC\Final Report\Final Report sent to DG ENV\final report_17_dec.doc 

87 

.  

cantly as a consequence of the introduction of separate collection systems they 
argue that this need not be the case.  

The additional collection costs of separate collection need to be as high as 55 € 
for all switches from incineration/landfill to biological treatment to be associ-
ated with an increase in total costs. However, additional costs of separate col-
lection of 38 € will change the result for Sweden making both changes from 
incineration and landfill to composting unattractive from an economic point of 
view.  

In order for the additional costs of separate collection to be low it is vitally im-
portant that the total costs for collecting both FGW and residual (municipal) 
waste remain more-or-less unchanged. This means the costs of collecting FGW 
separately should lead to a reduction in the cost of collecting the residual waste. 
This could be achieved if it is possible to reduce e.g. the frequency of collection 
of residual waste.  

The Eunomia estimate (0-15 €/tonne FGW) is based on the assumption that the 
separate collection scheme implemented for FGW is optimised and that it is in 
fact possible to reduce the costs of collecting residual waste.  

Eunomia states that: "Collection methods which are optimised for their sys-
temic suitability to a specific area can ensure that any additional costs are kept 
to a minimum, and intelligent adaptation of schemes may even lead to savings 
in collection costs relative to those which prevailed before separate collection 
was introduced". 

However, the costs of separate collection may be much higher than assumed in 
Eunomia. 

A recent study assessing whether food waste should be incinerated or sent to 
biological treatment in Denmark (Danish EPA, 2003) found additional costs of 
995 DKK/tonne food waste equal to approx. 135 €. This cost estimate is based 
on data from pilot and large scale collection schemes that have been imple-
mented in Denmark. After implementation, the total cost of collecting all waste 
increased substantially, i.e. the sum of the costs of collecting food waste and 
the costs of collecting the residual waste. When the cost increase is assigned to 
the food waste this gives the high additional costs of separate collection of food 
waste in Denmark. These costs may however be in the high end, even for Den-
mark.  

AFAV (2003) calculated additional costs of 275 DKK (37 €) for their separate 
collection scheme. An explanation could be that the pilot/large scale schemes in 
Danish EPA, 2003 were in 3 large cities - Copenhagen, Århus and Aalborg, and 
that the cheapest collection scheme was found to be Århus where food and re-
sidual waste is collected together once per week and sent to an optical sorting 
plant (high costs and problems have been associated with this plant e.g. bags 
splitting, not closed etc.). On the other hand the lower prices reported are for 
more rural municipalities/smaller cities, where one bag is collected weekly (al-
ternate collection of food and residual waste) or both bags are collected weekly 
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in a collection vehicle with 2 separate chambers. See also p. 46-47 in Statusre-
degørelse (Danish EPA, 2003). 

All in all it should be stressed that considerable uncertainty is associated with 
the costs of separate collection. Further, it must be emphasised that certain con-
ditions need to prevail for a waste scheme of separate collection to be efficient 
and associated with low additional costs. This includes the possibility of reduc-
ing the frequency of collection of the residual waste. It is unlikely that this is 
actually possible in all countries throughout Europe without having to imple-
menting entirely new collection systems based on other technologies/collection 
methods, which might be associated with higher costs.  

In addition to the financial costs of separate collection, costs associated with 
sorting at source (e.g. time losses and transport costs for households taking 
waste to civil amenity sites, etc.) should ideally be included in a welfare eco-
nomic analysis. Information from some studies (Miljøverndepartementet 
(2000), AEA(2000) and Bruvoll et.al.(1998)) suggests that such costs might be 
substantial. However, in the Eunomia study these costs are not included nor 
discussed. Hence, they are not included in this study. 

7.2.2 Gate fees as proxy for costs 
Adopting the approach from the Eunomia study, the treatment costs are also 
estimated from the gate fee in the quantitative assessment in this study. How-
ever, strictly speaking, this is a flawed approach since the gate fee is not neces-
sarily equal to the true welfare economic costs nor is it equal to the financial 
costs. For example, the gate fee could be lower than the financial costs due to 
direct or indirect subsidies. Furthermore, the gate fee for a given fraction might 
not reflect the welfare economic costs if, for example, the energy content of the 
given fraction is lower/higher than that for average waste. For incineration this 
might imply a lower/higher welfare economic cost as the energy benefits for 
this fraction is lower/higher than for average waste. This is not accounted for 
using the gate fee.  

Estimating the true welfare cost is a complex task and therefore it has been nec-
essary to resort to the use of gate fees in this study. However, as a consequence 
it should be stressed that the treatment costs are associated with uncertainty 
which is however partly captured/reflected in the huge variation between low 
and high estimates. 

7.2.3 Large, efficient biological treatment facilities 
Eunomia estimates the costs of composting to 35-60 € and apply this estimate 
for all countries throughout Europe. However, at the same time they recognise 
that the costs of composting depend on many factors including the technology, 
technique, scale, quality of waste and local conditions. The estimate is based on 
modelling of a best practice technology of a large size (20,000 tonne capacity) 
facility assuming that the quality of materials has a purity higher than 95% to 
avoid a primary screening process. The estimate seems to be very sensitive to 
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these assumptions as other studies have found much higher costs of compost-
ing.  

In the Eunomia study cost estimates from many other studies are quoted includ-
ing a German and a Danish study which found costs of 80-160 € and 106 € re-
spectively. This indicates that the costs are highly dependent on local condi-
tions of the facility, e.g. the detail of the process (capital costs, separation, ma-
turity period etc.) and the quality of the materials to be composted. 

Consequently, for waste diversion from landfill and incineration to biological 
treatment to yield net benefits, large biological treatment facilities are required. 
Furthermore, application of "best practice" technology is needed, which in-
cludes a condition for the materials composted to have a high quality. Depend-
ing upon the situation in the different Member States the costs of composting 
could be higher than the Eunomia best estimate. If, for example, the treatment 
costs are 25 % higher in some cases this would alter the conclusions that com-
posting is preferable to landfill. 

7.2.4 Costs for "well-behaved" landfills 
Today many landfills across Europe do not yet fulfil the requirements in the 
Landfill Directive (1999/31/EC) and consequently the gate fee is much lower 
than the gate fee expected in the future for "well-behaved" landfills. However, 
it is very difficult to project what the landfill gate fee will be in the future.  

Landfill costs exhibit considerable variation both within and between Member 
States. Part of this variation is related to differences in the cost of input factors 
(equipment, labour etc.) and part of it relates to differences in the regulatory 
regime (e.g. environmental requirements).  

Today in many countries landfills meeting the same regulatory requirements 
charge very different gate fees. In Denmark, for example, a recent study (Dan-
ish EPA, 2002) showed that gate fees vary by as much as a factor 7 (from 
approx. 100 DKK to approx. 700 DKK, excluding the landfill tax). 

Eunomia estimates the landfill costs to 55-82 € for the three representative 
countries for a "well-behaved" landfill. This estimate is based on a study of the 
expected costs of landfilling in Italy after implementing the Landfill Directive. 
For some countries landfill costs could be much lower than this, for example if 
the costs of site acquisition are low or if specific geological conditions are fa-
vourable entailing low engineering and installation costs for landfilling. This 
means that diversion of FGW away from landfill is most attractive when the 
costs of site acquisition and other input factors are high and when the geologi-
cal characteristics are not favourable. 

Energy recovery of landfill gas from FGW can make a positive contribution to 
revenues, thereby reducing the costs of landfilling. Again this means that the 
diversion of FGW away from landfill will be most beneficial in countries with 
no or few landfills with energy recovery. 
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7.2.5 Costs of incineration 
Energy recovery is a very important aspect of incineration as sales of both elec-
tricity and heat can generate substantial revenue to cover part of the incinera-
tion costs. 

Across Europe considerable variations exists regarding the efficiency of incin-
eration. In some countries (notably Denmark and Sweden) the energy recovery 
is very high as the energy is both converted to electricity and used for district 
heating. In other countries the energy recovery potential of incineration is much 
lower because they cannot utilise the heat.  

In the estimates applied in the quantitative analysis the energy recovery (or po-
tential for energy recovery) is reflected. Thus, the costs of incineration are 
lower for Sweden than they are for Portugal and Ireland. 

For FGW diversion from incineration to biological treatment to be beneficial, 
energy recovery from incineration needs to be low as there is evidence that the 
financial costs of incineration can be very low when energy recovery is high. 

Incineration in Denmark is highly energy efficient as a very high proportion of 
the energy is utilised for electricity or thermal heating. In fact, a new incinera-
tion line for an existing incineration plant in Denmark (Århus) is designed with 
an efficiency rate of 91 % (calculated as calorific value of waste treated at the 
plant compared to the energy recovered) of which 22 % is energy recovery for 
electricity (COWI, 2004). However, in this project adopting the Eunomia as-
sumptions a flat efficiency rate of 75 % is applied for all countries for incinera-
tion plant with CHP (see p. 49 in Eunomia Appendix). 

As a consequence, the net treatment costs of incineration are low compared to 
the rest of Europe. A recent study (Danish EPA, 2002) found an average gate 
fee of approx. 35 € for incineration in Denmark. Even though costs are ex-
pected to increase slightly to fulfil the Incineration Directive (2000/76/EC), 
they will still be low compared to the costs of composting and anaerobic diges-
tion in Denmark30.  

The cost of incineration per tonne FGW is assumed constant when FGW is 
switched from incineration to biological treatment. This is only true under a 
number of assumptions. First of all the switch away from incineration must not 
cause excess incineration capacity that is not used. Secondly, the reduction of 
FGW must not affect the incineration process markedly by for example increas-
ing the average calorific value of the waste treated. An increased calorific value 
can pose a problem for older incineration plants as they might lack capacity 
because they won't be able to treat as much waste per hour. However, the as-
sumptions seem reasonable as the proportion of waste that will potentially be 
diverted to biological treatment will be marginal compared to the total volume 
of waste incinerated today. 

                                                   
30 All new/recent plants already fulfil the requirements and older plants have to meet them 
next year 
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7.2.6 Avoided burdens of energy recovery 
Incineration and anaerobic digestion of biowaste can be accompanied by recov-
ery of energy displacing alternative energy production and related environ-
mental impacts. The energy recovery of incineration can consist of both elec-
tricity and heat. The energy produce will displace the least profitable form of 
energy production and the associated pollution from these sources. This gives 
rise to an external benefit which has been included in the calculation.  

It is difficult to determine what energy source is being displaced and in recent 
years very different assumptions have been applied. To choose the right energy 
source replaced in actual calculations, the current and the likely future marginal 
source of power should be reviewed for the specific country. This is neither 
easy nor trivial. 

In this study the emissions displaced from energy recovery are based on the 
assumptions in Eunomia. This means that it is assumed that energy from waste 
acts to displace sources of energy which would otherwise have to be built or 
that no source of energy is being displaced. This is a very conservative assump-
tion, which implies that the benefits from energy recovery from incineration are 
low. Using this assumption, the net external effects are negative for both low 
and high estimates meaning that from an environmental point of view incinera-
tion of FGW result in an adverse effect overall. 

The other extreme is to assume that the energy displaced is the marginal source 
equal to a coal-fired power station. In Denmark, in recent studies there seems to 
be consensus to assume that the energy displaced is the "average energy 
source". With an assumption like this for incineration plants with high energy 
recovery the value of the avoided burdens from the displaced energy production 
can easily outweigh the external effect of incineration thus resulting in a net 
external benefit of incineration (See COWI (2000a)).  

It should be noted that the assumption about the displaced energy source is 
critical as it has a significantly impact on the overall result.  

It is perhaps worth noting that this conclusion is also true for other studies.  for 
example VROM (2001): "Environmental Impact Assessment of Different Waste 
Treatments for Kitchen and Garden Waste". Here it is stated: "Incineration of 
the unseparated waste stream (Incinerate) has the highest environmental im-
pact… The Sensitivity analysis shows that Incinerate is sensitive to whether or 
not credit is awarded for energy recovered from the incineration process. If 
credit is awarded, there is a substantial reduction in the environmental impact, 
and Incinerate has the second lowest environmental impact…". Hence, it is 
found that incineration is environmentally preferable to source separation and 
composting/anaerobic digestion if avoided burdens from energy recovery are 
taken into account. 
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7.2.7 Contribution to global warming 
Total emission of greenhouse gases are sometimes merely compared across the 
waste management options further assuming that CO2 from biogenic sources is 
"neutral" as the material would have degraded to CO2 at ambient temperatures 
anyway. Applying this approach means that the time dimension is ignored.  

In this study following the Eunomia approach emissions of all greenhouse 
gases are accounted for and allocated to the year in which they occurs hereby 
taking account of the time dimension. Hence, there is no subtraction of carbon 
dioxide emissions, which would have occurred anyway if the material degraded 
aerobically over time.  

The implication of this assumptions is that emission of carbon dioxide from 
incineration occur immediately and therefore involves higher costs (because of 
discounting) than emissions from compost and landfill, which occur over a 
longer period of time.  

It should be noted that even though this approach seems right, past studies have 
often ignored carbon dioxide from biogenic sources, thus not considering the 
time dimension. With this assumption, and everything else equal, incineration 
comparably becomes a better option from an economic perspective. 

7.2.8 Non-monetised impacts 
The quantitative calculations do not include all environmental effects. Several 
of the external effects from air emissions and emissions to soil and water are 
omitted simply because no reliable estimates exist for these effects. This goes 
for all treatment options in general. Here, only a few of the most important im-
pacts that have not been monetised are mentioned. The reader is referred to 
Eunomia appendices (Eunomia, 2002a) for a more complete discussion of non-
monetised impacts. 

Several effects for incineration have not been covered. These include emissions 
to water, some air emissions where valuation estimates are not available and 
transport externalities associated with land filling of fly ash. However, there are 
also omissions of negative externalities for landfill and biological treatment. 

Composting of FGW yields some environmental benefits, which have not been 
monetised. These include improvements in soil structure, increased capacity for 
soil to drain and control water and reduced need of the use of pesticides. For 
switches from incineration to biological treatment positive effects from im-
proved quality of bottom ash have not been included. 

Disamenity impacts have not been monetised and included in the quantitative 
analysis. All treatment options of biowaste result in some disamenity impacts 
notably noise, dust, odours and visual intrusion. However, it is unlikely that the 
disamenity from biological treatment, landfill and incineration of one tonne 
FGW are identical.  



Preliminary Impact Assessment 

P:\58357A\3_PDOC\DOC\Final Report\Final Report sent to DG ENV\final report_17_dec.doc 

93 

.  

It could be argued that the disamenity from composting and anaerobic digestion 
are less than for landfill and incineration simply because the public perceive 
this as "cleaner" processes and therefore feels less annoyed. However, compost-
ing plants can also potentially lead to high nuisance as a consequence of odours 
from the plant. No studies have explicit investigated the external costs of 
disamenity effects of associated with different treatment options of BMW and 
therefore the disamenity effect is not included. 

7.2.9 Other treatment options 
Switches from mechanical biological treatment (MBT) to biological treatment 
has not been analysed in this study as it has been assumed that MBT is not used 
by the Member States to comply with the Landfill Directive. This is however 
an assumption that heavily influence the result. If instead it was assumed that 
MBT could serve as to comply with the Landfill Directive many countries 
would be expected to use MBT in the Baseline Scenario as it is a relatively easy 
option to comply with the Landfill Directive. This would make it highly rele-
vant to assess the costs and benefits of switches from MBT to biological treat-
ment.  

As pointed out in section 4.1.3 MBT includes a wide range of different tech-
nologies making a definition of an average facility difficult. Further, little in-
formation is available about the quality, methods and costs applied in MBT in 
the different countries. Therefore analysis of MBT is difficult and it has also 
not been considered in the Eunomia study.  

In general MBT is a cost effective treatment option in financial terms but emis-
sions and environmental impacts are higher than for composting of FGW. The 
net result of switching from MBT to composting would therefore depend on the 
external costs of MBT.  

7.3 Summary 
The quantitative assessment presents many results and in general it is difficult 
to derive any clear message from the results because the results vary across the 
representative countries and with different assumptions about costs. Further, 
numerous sensitive assumptions, omissions and uncertainties make it very dif-
ficult to use the quantitative results as a basis for providing solid policy rec-
ommendations. However, some important messages can be derived from the 
analysis. 

For all three representative countries the change from incineration to compost-
ing is expected to result in a net reduction of total costs implying that compost-
ing is preferable to incineration. However, this conclusion relies on a number 
on critical assumptions and under special circumstances the overall conclusion 
might change. Three important assumptions should be stressed in this matter. 
The costs of separate collection, the energy efficiency rate of incineration and 
the assumption about the energy source displaced by incineration. All of these 
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assumptions are highly uncertain and dependent on specific local conditions 
and they have a significantly impact on the overall result. 

Change from landfill to composting is expected to result in a net reduction of 
total costs because reductions in treatment costs and external costs more than 
outweigh the additional collection costs. Furthermore, switch from landfill to 
incineration is expected to result in a significant increase in the total costs due 
to both higher treatment costs and higher external costs. Therefore, for coun-
tries that need to change away from landfill in order to comply with the Land-
fill Directive composting seems more attractive than incineration from an eco-
nomic point of view. The difference in total costs between incineration and 
composting is so great that even considering the numerous sensitive assump-
tions, omissions and uncertainties the conclusion that composting is preferable 
to incineration when switching from landfill seems robust. 

From a pure environmental point of view a switch from landfill and incinera-
tion is favourable to both composting and anaerobic digestion. Further, it seems 
that in general from an economic point of view switches to composting are 
more advantageous than switches to anaerobic digestion. This is because the 
treatment costs are much higher for anaerobic digestion than for composting 
outweighing that the environmental benefits are generally higher for anaerobic 
digestion than for composting. 
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8 Evaluation of policy options 
In this chapter the consequences of the policy options is evaluated. The evalua-
tion involves calculation of the change in total costs for the mandatory separate 
collection scenario based on the estimated changes in FGW management and 
the net costs of technology changes.  

Following the quantitative assessment, the critical assumptions affecting the 
results are discussed for each policy option. Finally, a presentation of advan-
tages and disadvantages of each policy option is provided. 

This chapter first discusses the implications of setting up common, uniform and 
mandatory standards for compost. Thereafter quantitatively based discussions 
are presented of the options to either introduce national targets or mandatory 
separate collection. The latter scenario is presented first, because the implica-
tions of this policy option constitute an important background against which the 
setting of targets is discussed. 

8.1 Standards 
When considering compost standards, this analysis assumes that the standards 
relate to the end-products (the compost). There are thus not necessarily re-
quirements that the compost should be produced from source separated waste, 
but on the other hand, the standards would typically make this an effective way 
of complying with them.  

There is no uniform system for setting standards across EU. However, almost 
all EU-15 countries have standards (UK and Sweden however applies a volun-
tary scheme). Most country differentiates between two compost classes, but a 
few like Austria and Netherlands apply three qualities. 

For the tree example countries, the current situation and the possible EU stan-
dards are listed below. Unlike most of the other EU-15 countries Ireland, Por-
tugal (Portugal does not have any standards) and Sweden do not rely on statu-
tory instruments to regulate compost standards in their countries. Sweden relies 
on voluntary standards whereas Ireland relies on licensing through their Envi-
ronmental Protection Agency on a case by case basis. Portugal does not have 
any regulation at all.  
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In Sweden, the product standards are regulated by the market producers of 
compost. They have defined one compost class. To fulfil this standard, inputs 
must come from source separated waste from gardens, households, restaurants, 
food processing, agriculture and forestry. No sewage sludge is allowed. 
 
An EU initiative on biowaste could consider establishing two classes. In the 
table below a comparison between the three countries and the EC classes are 
shown for limit values for heavy metals. As can be seen the limit values for 
Portugal are considerably higher than for the other countries and the EC. The 
ECs class for organic farming is also shown for comparison. 
 

Table 25  Standards (contents of heavy metal) for compost in example countries 
and possible EU standards 

Country Cd Cr(tot) Cr(VI) CU Hg Ni Pb Zn

Ireland 1.5 100 - 100 1 50 150 350

Sweden 1 100 - 100 1 50 100 300

Portugal 20 1000 1000 16 300 750 2500

EC class 1 0.7 100 100 0.5 50 100 200

EC class 2 1.5 150 150 1 75 150 400

EC organic 
farming 

0.7 70 0 70 0.4 25 45 200

 
It should be noted also that some countries apply limit values for other sub-
stances as well. For example Denmark, Germany and Sweden apply limit val-
ues for hazardous organic chemicals such as dioxins, PCB, PAHs, nonylphe-
nols and DEHP. Also, standards are often based on the Sewage Sludge Direc-
tive which means that very high heavy metals concentration rates are tolerated 
in compost. This is the case for example for Ireland and Portugal.   

The table illustrates the different impacts that a possible initiative aimed to es-
tablish common standards would have on the countries. In addition to Portugal, 
also countries such as France, Spain and Italy compost municipal solid waste 
for land spreading. This use is likely to be restricted and/or facilities may be 
needed to be adapted to accept source separated FGW (the only way to meet 
compost standards). Therefore, these countries may be particularly affected by 
possible common standards.  

While introducing one common set of standards would thus provide for a more 
uniform alignment with the landfill diversion targets in the sense that the bio-
logical treatments would need to comply with the same standards throughout 
the Union, this may however imply that the unit costs of biological treatment 
will increase (including the possibility of more source separation of waste). On 
the other hand though, assuming that the corresponding market will develop 
and consumers' confidence in the products will increase revenues from compost 
sales can also be expected to increase. Today, only very small amounts of com-
post appear to be exported from one EU country to another, but common stan-
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dards could ease such transactions thereby further assist in establishing a well 
functioning and larger market for compost.  

In total, common and uniform standards will, at least in some countries, lead to 
increased production costs. However, the maturing of the market will most 
likely also increase the selling price. Still, the cost increases may imply that 
some countries may choose to lower their level of ambition in regard to the 
fraction of BMW that is to be composted and choose to incinerate higher frac-
tions of it in order to remain in compliance with the landfill directive. 

Increased supply of compost can lead to a reduced demand for peat. This is 
likely to have positive environmental implications, but the main producers in 
Sweden, Finland, Ireland and the Baltic countries can come to loose from it.    

8.2 Mandatory separate collection 
The calculations of changes in costs by switching from one treatment option to 
another in chapter 7 assume mandatory separate collection of BMW. Therefore 
initially the change in total costs is calculated for this policy option. 

In the mandatory separate collection scenario food and green waste that is not 
composted on-site must be collected separately and sent to biological treatment. 
It is assumed that 85 % of all food and green waste is collected and biologically 
treated. 

8.2.1 Quantitative assessment 
The quantitative assessment involves calculation of two key parameters: 

• Weighted change in costs per tonne FGW 

• Total yearly costs 

The weighted change in costs per tonne FGW are calculated based on costs by 
switching from one treatment option to another and the change in management 
of FGW for the relevant policy scenario (change in distribution between treat-
ment options, see section 5.1). The calculation is further explained below. 

The change in the distribution between treatment options is calculated by com-
paring the distribution over the treatment options in the Baseline Scenario and 
in the mandatory separate collection scenario. The results is a table expressing 
the percentage distribution of FGW for which there is no switch compared to 
the Baseline Scenario and the percentage for which there is a switch from in-
cineration and landfill to biological treatment. Now these percentages are mul-
tiplied by the respective changes in total costs of going from one treatment op-
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tion to another. These calculated cost changes are added together to give the 
weighted change in costs per tonne FGW31.  

The table below presents these weighted changes in costs per tonne FGW for 
year 2005, 2010 and 2020. The table only presents results in the form of low 
and high values using the lowest and the highest of the four-dimensional results 
of Table 24.  

Table 26: Weighted change in costs per tonne FGW - mandatory separate collec-
tion. 

Euro/tonne biowaste 2005* 2010 2020 

  Low High Low High Low High 

Sweden 0.0 0.0 0.0 0.0 -4.6 -1.3 

Portugal 0.0 0.0 0.0 0.0 -5.8 -0.7 

Ireland 0.0 0.0 -1.4 0.1 -5.1 -2.4 

* The weighted changes in costs in 2005 are 0 by definition as this is the starting year assuming that 

the first possible effects of the policy will be in 2006 (extrapolation from 2005 to 2010). 

As a consequence of the small change in the treatments of FGW the table above 
shows that the weighted change in costs per tonne FGW is relatively small in 
the mandatory separate collection scenario. Only Ireland is expected to divert 
FGW from landfill to biological treatment in year 2010. The division is small 
(only app. 7% of all FGW). Therefore, the weighted change in costs per tonne 
FGW is also small. 

By year 2020 the mandatory separate collection scenario will have affected all 
countries. However, again the changes in FGW from one treatment option to 
another are small. Therefore also the weighted change in costs per tonne FGW 
is small. For all countries the switch in treatments of waste from the policy is 
expected to imply a net reduction in the costs, e.g. the weighted change in costs 
per tonne FGW is negative implying cost savings. 

The expected change in costs is in the same order of magnitude for all three 
countries. However, this result cover different underlying changes in both in 
treatments of biowaste and the net changes in costs by switching from one 
treatment option to another. 

The total yearly costs have been calculated by multiplying the weighted change 
in costs by the total waste volumes. Off course the total yearly costs depends on 
the volume of FGW for the representative countries. Indeed total costs will 
grow proportional with the growth rate of the waste volume (assuming that the 
treatment of FGW is unchanged). As predictions of the future waste volumes 
are associated with some uncertainty only the yearly costs relating to today's 

                                                   
31 For the waste volume for which there is no the change the change in total costs is of 
course 0. As the policy scenario have no consequences for the treatment of a large propor-
tion of the FGW the calculated weighted is small. 
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waste volumes have been calculated. Assuming constant waste volumes the 
yearly costs will also apply in the future. 

Results for the years in between 2005 and 2020 can be extrapolated as it is as-
sumed that changes in the treatments of FGW occur progressively. All changes 
in treatments of FGW are assumed at latest in year 2020 and therefore the costs 
per year hereafter are the same as for year 2020. 

Table 27: Total additional costs per year - mandatory separate collection. 

million Euro 2005* 2010 2020 

  Low High Low High Low High 

Sweden 0.0 0.0 0.0 0.0 -6.9 -2.0 

Portugal 0.0 0.0 0.0 0.0 -8.9 -1.1 

Ireland 0.0 0.0 -0.8 0.0 -3.0 -1.4 

* Total additional costs in 2005 are 0 by definition as this is the starting year assuming that the first 

possible effects of the policy will be in 2006 (extrapolation from 2005 to 2010). 

The total additional costs per year are expected to be negative, which means 
that the policy calling for mandatory separate collection is likely to yield a net 
benefit for the three representative countries. However, it should be noted that 
the weighted change in costs per tonne FGW is small and the key result is sen-
sitive to a number of critical assumptions as discussed in chapter 7. 

8.2.2 Discussion of results 
The quantitative analysis shows that the expected switch in treatments of waste 
from landfill and incineration to composting/anaerobic digestion as a result a 
policy calling for mandatory separate collection is likely to result in a small net 
benefit for society in general. However, the results should be interpreted with 
care taking account of the fact that the result rests on a number of assumptions 
and uncertain data. With other key assumptions the result might change affect-
ing the overall conclusion of the quantitative analysis.  

Below key drivers behind the general results are discussed and special cases 
affected this result is highlighted and reviewed. 

Changes in management of FGW 
For Sweden and Portugal there will however be no effect until after year 2010 
because it is expected that the countries shift towards biological treatment of 
FGW to comply with the Landfill Directive. For Ireland a small effect is ex-
pected by year 2010. No change is expected for 93% of the FGW, 6% is ex-
pected to switch from landfill to composting and 1% from landfill to anaerobic 
digestion. 

By year 2020 the changes in management of FGW are expected to be more sig-
nificant, but still it is less than 25% of the total FGW which is expected to be 
treated with another option compared to the Baseline Scenario. Again the rea-
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son being that the Landfill Directive in itself is expected to divert a large frac-
tion of the FGW from landfill to biological treatment in the Baseline Scenario 
(see chapter 5). 

Implication for countries not meeting the requirements of the Landfill Di-
rective today 
Countries not meeting the requirements of the Landfill Directive today will 
have to switch to incineration or biological treatment in the future. Looking on 
the national BMW strategies most of these countries are planning to divert pri-
marily to biological treatment (composting). This strategy seem to be supported 
from an economic perspective since the economic analysis of the different 
treatment option showed that changes from landfill to composting are generally 
preferable to incineration. 

This means that a policy calling for mandatory separate collection of FGW 
must be expected to have no or only little effect for most of the countries not 
meeting the requirements of the Landfill Directive today. Changes to biological 
treatment will happen anyway. 

MBT as a future treatment option 
As mentioned in section 4.1.3 it has been assumed that MBT is not used by the 
Member States to comply with the Landfill Directive. With this assumption 
switches from MBT to biological treatment are not relevant as all switches will 
come from landfill or incineration.  

The assumption that MBT is not used by the Member States to comply with the 
Landfill Directive plays a very important role for the overall results and conclu-
sion and therefore it deserves a little discussion.  

MBT is an important alternative being considered by new Member States. If 
MBT could serve as to comply with the Landfill Directive many countries 
would be expected to use the MBT option in the Baseline Scenario as it is a 
relatively easy and financially low-cost option.  

This would completely change the projection of FGW management for the 
three representative countries for the Baseline Scenario. This would then affect 
the estimated change in management of FGW and the overall result. Thus, if 
the MBT option is pursued in the future by Member States who today mostly 
use landfill for FGW a policy calling for mandatory separate collection of FGW 
could have a significant impact contrary to the results above.  

MBT includes a wide range of different technologies making a definition of an 
average facility difficult and little information is available about the quality, 
methods and costs applied in MBT in the different countries. It is therefore not 
been possible to analyse the economic consequences of MBT and therefore it is 
also unclear what would be the expected net economic result of the policy call-
ing for mandatory separate collection under this assumption.  

Switch from incineration to biological treatment 
Denmark is characterised by a high use of incineration and today no BMW is 
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landfilled. A large faction of the garden waste is separated and composted pri-
marily from householders bringing the waste to civil amenity sites. Only a 
small fraction of food waste is composted. 

In a Baseline Scenario it is expected that Denmark will only marginally in-
crease biological treatment of FGW as Denmark is already complying with the 
Landfill Directive. Hence, a policy calling for mandatory separate collection is 
anticipated to have a significant impact. Denmark will have to divert FGW 
from incineration to biological treatment which involves implementing separate 
collection schemes for collecting FGW. 

8.2.3 Overall consequences 
The result of the above quantitative analysis should be combined with assess-
ments of the broader impacts including social and distributive impacts. In addi-
tion, attention should be brought to the key important critical assumptions ex-
plained in the previous chapter, i.e. assumptions on energy recovery rates from 
incineration, on the displaced energy, and on the collection costs. The latter is 
also touched upon below. Also, the fact that disamenity effects have been dis-
regarded in the quantitative analysis should be noted. The actual disamenity 
effects will depend very much on local conditions.   

First of all, there are indications that mandatory separate collection could result 
in the creation of quite a high number of jobs. Referring to Table 20, this effect 
can be quite substantial. In the light of the fact that there is surplus labour avail-
able in a number of countries, this may be considered as an additional benefit. 
However, it is somewhat contradictory to the relatively low level of additional 
collection costs related to separate collection. Most likely, the latter is in the 
high end, whereas the estimate of only between 0 and 15 €/ton is in the low 
end. Consequently, there is likely to be additional jobs, and slightly less net 
benefits than indicated in Table 24.  

While mandatory separate collection will imply some additional costs related to 
the use of time for sorting the waste, the order-of-magnitude is nevertheless 
expected to be quite small. It should be noted however that this cost is likely to 
be borne mainly by women. 

The distributive effects are assessed to be quite small when considering the ef-
fects on those covered by the possible system compared to those not covered. A 
requirement for mandatory separate collection of the order of magnitude indi-
cated in this policy option would imply that most countries would need to re-
vise their waste management strategies. This applies to all administrative layers 
involved, e.g. national, regional and local authorities. It must be assumed that 
the current strategies aim to achieve for the most cost-effective accomplishment 
of the landfill directive, and that implementation is in many cases underway. 
Therefore, costs are involved in redesigning those strategies, although it may be 
anticipated that investments in landfill and incineration capacity that will not be 
needed under this policy option are most likely not to have been initiated yet.  
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A requirement for mandatory separate collection would however have impor-
tant effects on countries that rely significantly on incineration of BMW. Den-
mark, Sweden, Netherlands, Luxembourg, Germany, France and Portugal all 
incinerate more than 20% of the BMW. Of these countries however, Nether-
lands and Germany are on the path of developing quite extensive systems for 
source separation already. This means that Netherlands will not be affected at 
all by this regulation whereas Germany can be expected to be affected to only a 
small extent. France is also one of the countries that may be particularly hard 
hit as the country not only incinerates much of its BMW, but also sends the rest 
to biological treatment although it is not separately collected. Countries like 
Denmark and Sweden that rely very much on CHP incineration may come to 
suffer from this policy option as it may most likely force them into more costly 
treatment options (i.e. more biological treatment and less incineration).   

8.3 Targets 
In this section the effect of the policy setting targets for separate collection is 
assessed. It has not been possible to calculate changes in costs by switching 
from one treatment option to another assuming a target for biological treatment 
of FGW. Instead the calculations for the mandatory separate collection scenario 
are used as the basis of a discussion of the consequences of this policy scenario.  

It is assumed that the costs are not affected by the volume of waste treated. This 
assumption can however be challenged as the costs of composting (and anaero-
bic digestion) are likely be lower under the mandatory separate collection sce-
nario as total costs typically reduce with volume (economy of scale32). This is 
further discussed below. 

Targets are not as radical a measure as mandatory separate collection as it does 
not call for separate collection and biological treatment of all biodegradable 
municipal waste. Therefore the changes in waste treatments are expected to be 
even less than in the mandatory separate collection scenario, see section 5.3. In 
fact, only a very small change is expected by year 2010 for Sweden and no 
change at all is expected for Ireland and Portugal.  

This is a direct result of the specific target of at least 55% FGW to be sepa-
rately collected and biologically treated. Both Ireland and Portugal are expected 
to compost at least 55% in year 2020 in the Baseline Scenario. 

Targets more flexible than mandatory separate collection 
A policy setting a target on the proportion of biowaste to be biologically treated 
is more flexible than a rigid policy calling for mandatory separate collection of 
BMW. With a target instead of a mandatory scheme the local authorities can 
target collection schemes to the geographical areas where the costs-
effectiveness is highest. Separate collection in small rural communities - where 

                                                   
32 Reduction in cost per unit resulting from increased production, realized through opera-
tional efficiencies. Economies of scale can be accomplished because as production in-
creases, the cost of producing each additional unit falls 
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the costs are expected to be high and the BMW fraction collected low - can be 
avoided. Instead BMW can be collected more efficiently from urban areas. 

The way that the target has been formulated in this study results in only very 
marginal changes compared to the baseline. Thus, for the target option to have 
a significant additional effect compared to the baseline, it may prove necessary 
for the target to move closer to the mandatory separate collection option, in 
which case many of the same observations will apply. 

Netherlands have experience in mandatory separate collection, but it may be 
discussed whether a target system would be more effective. The marginal costs 
per ton under mandatory separate collection can be quite high because of the 
rigidity of the system which necessitates also collection from sources and in 
areas where it is rather costly. A simple scheme of targets would allow the in-
dividual authorities to decide themselves on the most cost effective way of de-
livering the ultimate target.   

Still, it should be noted that the target option still involves the risk that certain 
countries are forced to apply solutions that are not the most optimal in their 
context, i.e. to replace some of the incineration with biological treatment.   

8.4 Tradable permits 
The exact functioning of tradable permits for biowaste that is going to landfills 
will to some extent depend on the exact context in which the system is intro-
duced and how it is designed. However, some more generic observations can be 
derived from the 2003 study which COWI carried out for the Danish EPA 
(covering all MSW) and which contained also a review of the system that is 
planned in UK (covering only biowaste). 

• First, a system of tradable permits combined with compost standards as-
sists to ensure, as claimed in the background for the UK considerations, 
that the targets, such as the landfill directive's diversion targets, are 
achieved as effectively as possible. In a situation where specific targets are 
to be delivered, one may also argue that permits are preferable to taxes as 
they provide more certainty as regards the quantities. The system will en-
sure that landfills are used in those areas where it will be relatively more 
expensive to compost the waste - compared to other regions.  

• Distributing the quotas for free according to a pre-defined schedule can 
assist to enhance the acceptability of the system. By comparison though, it 
would be more efficient to distribute the quotas through an auction because 
this would allow the price mechanism to come into play from the early 
start of the system. 

• It is essential however to ensure that there is a high level of trust and trans-
parency of the system. If this condition is not fulfilled, there may be a risk 
of initial overpricing and/or too many initiatives being taken to protect 
against the need to buy quotas. This is another argument in favour of dis-
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tributing the quotas for free. Along similar lines, there is a risk that prices 
can come to exhibit to much variation, and this may call for a price ceiling 
to be introduced. 

• Quotas aimed solely at controlling the amounts of biowaste going to land-
fills maintain the flexibility between incineration and biological treatment 
as equal options for compliance.   

• Another important issue relates to the control of the waste streams. If the 
quotas are to be owned and operated by those that manage the waste treat-
ment side including landfills as opposed to the collectors of waste, they are 
actually in very little control of the amounts and composition of the waste 
they receive. This may however be addressed through further tightening of 
the collaboration between these levels.   

• Two other points are worth noting in regard to the UK considerations. 
First, the need for a high level of flexibility, which can be promoted 
through the issuing of all quotas, i.e. all annual quotas are distributed ini-
tially, at the start of the system, and allowing not only trade in them, but 
also that an individual owner may borrow or lend over time from his own 
stock of quotas (within certain time limits). The other point relates to the 
importance of ensuring that the quotas cannot be purchased by external 
stakeholders. They are to work within the system to promote the most effi-
cient way of achieving a certain targets. Therefore, neither speculators nor 
NGOs should have the option of purchasing quotas. 
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Appendix 1 - Methodology for CBA based 
analysis 
A significant part of this study rests on a welfare economic analysis of the costs 
and benefits associated with different policy options in comparison with a no-
change policy – e.g. a cost benefit analysis (CBA) framework.  

Cost benefit analysis 

The CBA is a central tool to appraise projects and policies and can assist in de-
cision and policy making. 

Policy and decision-makers are called upon to make decisions on the basis of 
the full range of advantages and disadvantages of a particular policy. In order to 
make sound policy decisions, policy-makers need information about the bene-
fits and costs of alternative options for addressing a particular environmental 
problem. Once the policy-makers have that information, the CBA framework 
provides a useful tool for the policy-makers as it facilitates overall appraisal 
and comparison of alternative project options. 

In the cost benefit analysis both direct economic effects (e.g. investments) an 
indirect economic effects such as environmental effects expressed in monetary 
values is included. The net economic result is calculated as the sum of all costs 
and benefits of a given policy option for society in general discounted to pre-
sent values. A positive net result indicates a welfare economic surplus and that 
the policy will be worthwhile for society in general. 

In a perfect world with perfect information, prioritising becomes a trivial task 
of comparing the net result (advantages minus disadvantages) of the different 
options. In this respect, the CBA is merely a tool, which judges projects accord-
ing to a simple comparison between the complete range of costs and benefits.  

In practice, it is however almost always problematic to obtain the full range of 
impacts, especially since all impacts ideally need to be fully quantified in 
monetary values. In many cases all impacts are not fully quantified, but are lim-
ited to those areas for which the monetary value gives value-added information 
(i.e. an approximate value is better than no value at all).  

Hence, care should be taken interpreting the quantitative results of a CBA. At 
least three aspects should be borne in mind: 

• non-monetised effects 

• uncertainty 

• distributional consequences 

In addition, the analysis carried out is based on a hypothetical case of switching 
from the traditional treatment options of landfill and incineration of waste to 
anaerobic digestion and composting rather than on a specific case. Without a 
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specific case it is difficult to estimate effects as many of the costs and benefits 
are highly site specific. This implies that results are more tentative and should 
be treated with even more care than the results of a traditional CBA of a spe-
cific project.  

Non-monetised effects 
Ideally a CBA requires economic values for all goods, services and environ-
mental effects associated with a given project or policy. However, for many 
types of environmental "goods" (e.g. clean air) there are simply no markets and 
no observable price, so economists have to resort to other methods to value the 
"goods". In some cases monetisation of effects it is simply not possible either 
because it is not possible to quantify the effect from the existing scientific 
knowledge or because no useable valuation estimate for the effect exits. 

In any case, all impacts should and will be mentioned in an analysis irrespec-
tive of quantification or not. Hence, it is still better to give a description of the 
impacts than having no valuation and not mentioning the impact at all. 

Uncertainty 
The valuation of effects is often complicated and associated with great uncer-
tainty - especially for the external environmental impact. There is often a lack 
of knowledge and information about the environmental effects as well as gen-
eral uncertainty about prices and valuation estimates. 

A central part of the CBA is to carry out sensitivity analyses to assess the im-
pact of these uncertainties. Further, in the conclusion of a CBA it is essential to 
include a discussion of assumptions which are critical for the result.  

Distributional consequences 
The CBA relies on the basic principle of economic efficiency as a fundamental 
driver in the weighing of costs and benefits. However, economic efficiency 
should not be the sole criterion in decision-making. Distributional and social 
considerations can be rational justifications for deviation from the principles of 
economic efficiency as an absolute criterion for maximising the welfare of so-
ciety.  

The three aspects above are important to take into consideration when evaluat-
ing the results of the raw cost benefit analysis of the policy options. Moreover, 
the economic analysis is an aid to political decision-making but aspects other 
than just the economic results need to be taken into consideration.  

Analytical Challenges and Sensitivities 

Quantitative impact analysis of waste management of biodegradable waste 
poses many challenges. Below a few of the problems are highlighted. In chap-
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ter 7.2 the problems are discussed explicitly in relation to the results of the 
quantitative analysis. 

Externalities are uncertain and generally not well known for treatment options, 
e.g. the long term effects of landfill causing possible contamination of ground 
water. Hence, the quantification of external costs will be incomplete. This goes 
for all treatment options and is due to the fact that the scientific relationships 
are not well known and the economic valuation techniques are underdeveloped. 

Furthermore externalities are typically country specific because of differences 
in willingness to pay (GNP), but also because of huge variations in technologi-
cal and environmental standards. Generic valuation estimates are therefore 
troublesome. 

Costs for collection, sorting and transport are very difficult to estimate for hy-
pothetical schemes. They depend on the specific conditions in each country as 
well as the specific scheme to be implemented. Also - and very importantly - 
costs of separate collection and biological treatment of FGW depends on the 
quality of waste collected - e.g. the higher the quality of the FGW collected, the 
higher the collection costs but the lower the treatment costs.  

The cost of both landfill and incineration (gate fees) varies significantly across 
Member States. It is highly dependent on scale, choice of technology and local 
conditions. An analysis that uses just one uniform price for landfill and incin-
eration would clearly not be viable. The switch to biological treatment comes 
from either landfill and/or incineration. The switch is country specific and 
changes in costs vary with switches from landfill or incineration. 

 


