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Preface
In Denmark, around seven kg waste per capita are generated every day of the year.
The task of ensuring collection, correct treatment and largest possible rate of
recycling of this waste is heavy, but not impossible.

Experience from waste management in recent years has shown that it does make a
difference to make an effort. We have achieved many fine results, but it is no secret
that we are still faced with important challenges.

We have reached the overall objectives laid down in the Plan of Action for Waste
and Recycling 1993-97. For example, in 1997 total recycling was already 9 per cent
above the objective for year 2000, and landfilling was reduced to a level below the
objective set for year 2000.

In 1997 the Government introduced a ban on landfilling of waste suitable for
incineration. This regulation has been very successful and has meant that more waste
has been shifted from landfilling to incineration. When waste that used to be
landfilled is incinerated, recovery of the energy contained in waste is ensured, and at
the same time much waste is avoided at landfills - waste that takes up space, smells
and threatens groundwater resources.

All in all, we have come a long way, but we must go further. An important target for
the future is to shift waste from incineration to recycling. Incineration is better than
landfilling, but a long term perspective is to recycle even more. For example, paper,
cardboard, organic domestic waste, and waste electronic equipment must be
recycled. We will also shift waste, for example industrial waste (foundry waste),
directly from landfilling to recycling.

Another aspect for the future is the quality of waste treatment. Until now, we have
primarily concentrated our efforts on limiting waste arisings, increasing recycling
and reducing landfilling. These aspects are still important, but they must be
supplemented by more qualitative elements focusing on utilisation of resources in
waste, quality in treatment, and greater efforts for environmental contaminants.

Waste 21 was debated on 28th January 1999 in the Danish Folketing. The debate
showed broad political agreement on the overall targets of Waste 21. This is a very
positive starting point.

Waste 21 sets the agenda for future waste management in Denmark. The plan lays
down the overall waste management strategy, and it presents a large number of new
initiatives to be launched in the years 1998-2004. The plan will contribute to
ensuring better and more efficient waste management than we have today.

Waste 21 is also a signal to local councils of initiatives to be launched in the coming
years and to be taken into consideration in the next generation of municipal waste
management plans.

Many citizens and enterprises want to contribute to increased recycling. Most people
show a keen interest in participating in various waste solutions, and this
commitment is central in Waste 21- favouring both the environment and the
economy.

Svend Auken
Minister for Environment and Energy
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Guide to the Plan

Chapters 1 to 3 give an account of the strategy and initiatives of Waste 21.

Chapter 1 presents the main elements of the waste management plan. In Chapter 2 an
account is given of the basic principles of the Danish regulation and organisation of
waste management. Chapter 3 summarises the initiatives of the plan for increased
recycling, reduced resource consumption, improved quality of recycling/treatment, as
well as reduced landfilling. These initiatives will be implemented in the years 1998-
2004. Initiatives are presented for all waste sectors, and specific fractions are
mentioned in the most relevant sectors.

These chapters are followed by five appendices presenting the issues one by one.
The waste management plan - and especially the appendices - has been collated as a
reference book, and consequently some issues are stated more than once.

Appendix A on waste regulation summarises instruments used in the Danish waste
model. EU waste regulation is also summarised.

Appendix B on waste amounts, technological development and statistical bases
presents the status of waste amounts in 1997 and recent years' developments in
waste amounts. Furthermore, the need for technological development in waste
management is discussed, and new initiatives to improve statistics, including the
extension of the ISAG - the Danish Information System for Waste and Recycling -
are presented.

In Appendix C on capacity, an outline is given of capacity at waste incineration
plants, landfills, and treatment plants for hazardous waste.

In Appendices D and E, sectors and fractions are presented: Status for 1997,
objectives for 2004, initiatives to meet targets, present regulation, environmental and
economic evaluation of initiatives, as well as implications for national and local
waste authorities. Also, treatment capacity for the fractions in question is stated.
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1 Waste 21 - Presentation and
Objectives

Waste 21 - a national waste management plan
Waste 21 is the Government's national waste management plan covering the years
1998 - 2004. The waste management plan is a follow-up of the Government's Report
on Waste1, presented in early 1998. The plan was debated in the Folketing on 28th

January 1999. This debate showed broad political agreement on the overall targets of
Waste 21.

Waste 21 sets the agenda for future waste management in Denmark. The plan gives
a description of present waste management, initiatives already implemented, as well
as new initiatives that ensure better and more efficient waste management than we
have today.

The initiatives of Waste 21 are also a signal to local councils of measures to be taken
in the coming years which will be considered in the next generation of municipal
waste management plans.

Waste 21 meets the requirements of EU legislation with respect to waste
management plans, which must be drawn up by all Member States.

Citizens and enterprises must play a more active role
Waste is a resource, and the challenge in future is to limit the loss of this resource as
much as possible in an environmentally efficient and economic way. However, this
can only be achieved if citizens and enterprises participate actively in waste
management solutions.

We know that citizens have a keen interest in such active participation, whether at
home or at work. Only by building on citizens' environmental commitment can we
achieve good results in the form of efficient collection and recycling schemes.

Need for new waste management solutions
Also in future, local councils will be responsible for the development of waste
management solutions, and they must be flexible and open to local, regional and
national initiatives that can contribute to improving waste disposal. Local councils
must co-operate with citizens, enterprises and the State within waste prevention and
development of waste management solutions. It is crucial that local councils base
waste management solutions on the waste hierarchy, meaning that recycling has
higher priority than incineration and landfilling.

However, when choices are made on forms of treatment, it is important to consider
both the environment, energy and resources, as well as economic aspects. This
means that the waste hierarchy will not necessarily be followed in all cases.

Municipal initiatives that are not mentioned in this plan will be covered by
municipal regulations.

1.1 Challenges ahead

Future efforts in waste management present significant challenges to be taken into
consideration in waste management solutions. The challenges are:

•  to improve quality in waste treatment, i.e.
 !to reduce environmental impact from environmental contaminants in waste,
 
 !to ensure better resource recovery.
 First, materials in waste must be recovered, then the energy content.

•  stabilise total waste amounts
                                                          
1 The Government's Report on Waste (Danish only) was presented on 29th January
1998 and debated in the Folketing on 17th February 1998.
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Waste 21
Waste 21 presents a broad range of initiatives for future waste management.
Together, these initiatives will ensure that treatment of waste in Denmark will move
up the waste treatment hierarchy.

Waste 21 identifies the following main areas of effort:

Separation of waste in more fractions
Source separation
It is important to utilise resources in waste. To that end, waste must be separated into
more fractions and treated separately, insofar that it is economically and
environmentally beneficial. This will increase recycling and solve the problems
caused by environmental contaminants.

Waste 21 presents a number of new initiatives based on citizens' and enterprises'
commitment to the environment-friendly treatment of waste2.

Waste fractions which used to be incinerated or landfilled must now be recycled
thanks to new methods prioritising resource recovery - also of environmental
contaminants. This will lead to reduced impacts on the environment.

Another advantage of increased recycling is that the fractions in question will in
future no longer take up capacity at incineration plants or landfills.

The following eight fractions will be separated at the source:

•  Organic waste
 Separate collection of the organic fraction of domestic waste will be extended, once

experience with biological treatment is sufficient. Costs of collection and
biogasification depend on types of housing and systems chosen, but will not
necessarily exceed present costs of disposal.

 
•  Paper and cardboard

Collection from private households and industry and commerce will be extended
and made more efficient, and after year 2000, kerbside collection of paper will
be established. Local councils will ensure that regulations on separation of paper
and cardboard in enterprises are complied with. Kerbside collection will entail
additional costs per year of DKK 60-100 per household, depending on types of
housing and system chosen.

 
•  Cardboard packaging

Recycling of packaging will be increased. Citizens will be able to separate
cardboard for recycling.

 
•  PVC

Today, PVC causes problems in traditional waste management. New treatment
methods are being developed and are expected to be ready within a few years.
Therefore, PVC will be separated. PVC fractions that cannot be recycled will be
assigned to landfilling. It is recommended that local councils assign PVC waste
to landfilling in special cells so that it may be possible to transfer this waste to
alternative treatment later. When new methods have been developed, new
requirements will be made for special management.

 
•  Impregnated wood

Impregnated wood also causes problems in traditional waste management. For
this fraction also, new treatment methods are being developed. In future,
impregnated wood will be separated as waste not suitable for incineration and
assigned to landfilling. When better treatment methods have been developed,
impregnated wood will be collected separately.

                                                          
2 A study of "Borgernes adfærd og holdninger på affaldsområdet" (Citizens'
behaviour and attitudes concerning waste management, Danish only) was published
as Environmental Project no. 379, 1998 from the Danish Environmental Protection
Agency.
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•  Waste electrical and electronic equipment

This fraction also causes problems in traditional waste management. Therefore,
products will be collected separately, and requirements for their treatment will be
made. It is estimated that annual waste collection fees will increase by around
DKK 40 per household. For industry and commerce, costs of management of
waste electronic equipment will be DKK 5,000 compared to today's costs of
DKK 800/tonne.

•  End-of-life vehicles
Today, end-of-life vehicles present a considerable environmental problem. In
future, collection and reprocessing of vehicles will be ensured. Therefore, end-
of-life vehicles will be collected efficiently and reprocessed at enterprises
documenting that they are able to reprocess vehicles in an environmentally
acceptable way. Future costs of scrapping are expected to amount to DKK 600-
700/vehicle against DKK 300-400 today.

•  Batteries
When new treatment methods have been developed, all batteries will be collected
separately. In a long term perspective, this will increase collection rates for all
types of batteries - also for the types collected separately today.

Larger focus on products
Producer responsibility
Producer responsibility - entailing responsibility of producers for the recyclability of
products already at the design stage - is a logical concept. Producer responsibility
must be introduced internationally if it is to have a high impact on future waste.

The contents of problematic substances in waste must be reduced. Here, the
Government's focus on chemicals plays a vital role. The list of undesired substances
is a useful tool in identifying substances causing problems for waste management.
The list can also be used in connection with the design of new products - and
thereby improve waste quality in future.

Focus on waste from enterprises
Enterprises must be more attentive to their waste generation. It is worthwhile
knowing the composition of waste, and improving waste management saves money
and resources. Enterprises in their environmental planning must take waste into
consideration with respect to general treatment strategy, and they must be prepared -
together with authorities - to propose new waste solutions.

In connection with the extension of the ISAG - the Danish Information System for
Waste and Recycling - it is sought to collect more precise information on
enterprises' waste, to be used for waste planning and supervision.

For example, information on waste generation, waste composition and possibilities
of separating environmental contaminants in waste will in future be important
elements in green accounts, environmental permits and environmental management.

The desire of management and staff to make an effort must be exploited, and
commitment to waste management must be increased. People closest to the source of
waste have good opportunities to improve waste management.

Recycling of waste must be increased, for example by extended use of waste
consultants and establishment of waste exchanges.

Improved quality of waste treatment
Treatment methods must be adapted to future requirements for the utilisation of
resources in waste - and products must be manufactured that allow for good
treatment of subsequent waste.

Both in Denmark and abroad, treatment methods are being developed that ensure
utilisation (recovery) of resources in selected waste fractions.

These methods are not fully operational, and experience shows that it takes time for
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new methods to be fully implemented. New technology will be developed gradually.

In the selection of new methods it is important to consider when and whether to
utilise the materials or the energy content of waste: recovery of materials through
recycling can be done repeatedly, whereas recovery of energy in waste by
incineration can only be done once.

Co-operation on waste
solutions
Profitable treatment of waste requires, however, that plants have sufficient supply
and financial resources. The need for sufficient supply will, for example, require that
small waste fractions are collected from larger areas. Co-operation among regions -
also across borders - or among sectors with many small enterprises may be the key
to creating the necessary basis for recycling given fractions. It may be necessary to
establish few plants for the treatment of certain waste streams. The siting of such
plants must be adapted to the supply base and logistics.

Increased involvement of importers, suppliers and traders, as well as development of
collection equipment, will enhance the collection of waste.

With new treatment methods, a new certification scheme for treatment plants has
been introduced, according to which enterprises must document that they are able to
reprocess a given waste fraction in an environmentally correct manner.

Waste prevention
In 1997, 12.9 million tonnes waste were generated in Denmark. The total amount of
waste is similar to that of 1996, but covers different developments in different
sectors. There was a decrease in waste amounts from coal-fired power plants, an
increase in construction and demolition waste amounts, and unchanged waste
generation in households. The increase within other sectors (industry, institutions,
trade and offices as well as wastewater treatment plants) was moderate - between 1
and 4 per cent per year.

Economic growth has a large impact on waste generation. Other factors also
influence waste arisings. In some cases, initiatives for waste prevention will be
adapted to the sector, in other cases to the waste fraction. There is therefore a need
to study each sector and fraction in order to determine factors influencing waste
generation.

We know that different strategies to prevent waste have to be implemented
depending on the origin of waste: waste may be generated in production (process
waste), it may originate from discarded products, or waste may be residues, for
example from coal-fired power plants.

Environmental management and clean technologies can limit the amounts of waste
generated in enterprises. The integrated product policy will lead to increased lifetime
of products, improved recyclability of discarded products, and it will ensure that
product design also considers the waste perspective of products. For residues,
completely different factors influence waste arisings. For example, the amount of
residues generated in coal-fired power plants is directly linked to energy policy.

The implementation of integrated product policy will have an impact on waste
management, but some years will pass before products of the future become waste.
For a long period, waste will be made up of "old" products. In addition, there are
considerable imports of goods, and such goods are expected to be manufactured
according to the integrated product policy later abroad than in Denmark.

Waste composition is a result of different activities in our society; daily activities in
households, at work and in industrial production. Activities change as a consequence
of many different impacts.

Responsibility for solving the problem of increasing waste amounts is shared by all
citizens. In 1999, a conference will be organised, allowing parties involved to meet
and commit themselves to co-operation on waste prevention.

Interplay between the Danish waste model and the EU

Requirements of treatment
methods



12

The Danish waste model is the result of an interplay between EU regulation and
national regulation.

EU regulation lays down overall frameworks and principles for waste management.
The organisation of waste structures and the incorporation of EU regulation in
Danish legislation is a national task.

Denmark, with a number of other EU countries, has come far in waste management.
Together with these other countries we have succeeded in incorporating key
elements of the Danish waste model in EU regulation, for example the waste
hierarchy, source separation, licencing requirements for treatment plants, and the
establishment of data collection. On one point, Denmark has chosen another path
than other European countries: we incinerate a very large part of our waste and
landfill very little.

Environmental design of industrial products will in the long term have a significant
impact on waste composition. Danish product design must be supplemented by an
international effort due to the large amounts of imported goods. The integrated
product policy therefore also has an international aspect.

We will continue to develop the Danish waste model. There are still many
environmental problems related to our way of managing waste. In co-operation with
other countries we will find new waste solutions minimising the impacts of waste
management as they are today, and we will pass on experience gained to the EU and
other Member States just as we will also be inspired by solutions in other countries.
By co-operating for better waste management within the EU we can achieve
considerable results.

Transboundary movements of waste
Today, transboundary movements of waste are controlled. The possibilities of
controlling waste depend on the destination: recovery or disposal. Special
requirements for waste treatment, for example, may be used to control movements.
The purpose of this control is to ensure that waste receives environmentally sound
treatment.

Waste destined for recovery
In cases where we have a superior recovery method in Denmark, we must make use
of it. We can control movements of waste for recovery through specific treatment
requirements in national legislation or municipal regulations. Today, we have laid
down special treatment requirements for refrigeration equipment and electronic
waste. It is planned to make treatment requirements for vehicles, and requirements
for batteries, PVC, shredder waste and waste suitable for incineration are being
considered (see Appendix A). Transboundary movements of waste for recovery will
only be permitted on the basis of a specific evaluation of compliance with treatment
requirements. If no such requirements are laid down, transboundary movements can
only be prevented through environmental considerations, or with a view to
protecting public safety or health.

Waste destined for disposal
If suitable plants are available for the disposal of waste in Denmark, transboundary
movements of waste destined for disposal will not be permitted. The background for
this ban is the proximity principle, the priority for recovery and self-sufficiency at
national and Community levels.  The ban will be incorporated in legislation.

Imports of waste for disposal in Denmark are not permitted. One exception is waste
which is generated in such a small quantity in another Member State that the
provision of new specialised disposal plants in that State would be uneconomic. This
ban will be incorporated in legislation. The Commission will be notified of these
measures in accordance with Council Regulation3.

                                                          
3 Article 4, section 3 a) i) in Council Regulation (EEC) no. 259/93 on the
supervision and control of shipments of waste within, into and out of the European
Community.
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1.2 Objectives

New focus
•  quality in waste treatment
•  reduced environmental impact
•  utilisation of resources in waste
Waste 21 envisages a change in focus.

Focus used to be on quantities - and it will now be supplemented by qualitative
elements such as utilisation of resources in waste, quality in waste treatment, and
mitigation of problems caused by environmental contaminants.

With Waste 21, Danish waste management will be improved, entailing reduced loss
of resources and better quality in waste treatment. The plan reflects the principles of
ecological space and allows for larger participation of citizens and enterprises in
waste solutions.
Waste management year 2004
•  64 % recycling
•  24 % incineration
•  12 % landfilling

New national objectives4 for waste management means increased recycling and
reduced landfilling. Objectives have been drawn up on the basis of an evaluation of
impacts of initiatives and an assessment of waste arisings year 2004.

Need for landfilling decreases
The objective is that the total need for landfilling in year 2004 will be reduced by
some 500,000 tonnes against the quantity landfilled in 1997. This will be achieved
through increased recycling and incineration. This is a decrease of 25 per cent
against 1997. Waste from industry and residues from coal-fired power plants in
particular contribute to this decrease.

The ban on landfilling of waste suitable for incineration means that resources in
waste are better utilised through incineration - but at the same time this has led to
new challenges in waste management. Now, the objective is to shift a larger part of
waste suitable for incineration to recycling - and at the same time to shift non-
combustible waste directly from landfilling to recycling.

Capacity
Up to year 2004, landfill capacity at national level is sufficient, but there are large
differences among the regions.

Increased recycling
Recycling can be improved compared to today. The initiatives in Waste 21 will lead
to increased recycling of 270,000 tonnes. This is an increase of 1 per cent against
1997. The increase will be distributed over all sectors - except for municipal
wastewater treatment plants and the building and construction sector.

Figures may give the impression that recycling targets have been met, but
construction and demolition waste counts much in the overall calculation. Many new
initiatives are not directed at heavy waste fractions, but rather at light, important
fractions such as plastic and paper and fractions containing environmental
contaminants.

As a consequence of waste prevention initiatives in the Government's plan of action
for energy, Energy 21, amounts of residues from coal-fired power plants, which are
recycled extensively, will decrease considerably.

More incineration
Total amounts of waste going to incineration in 2004 will increase compared to
19975. Initiatives in Waste 21 for increased recycling will shift waste from
incineration, but other factors will have the opposite impact. Firstly, the ban on
                                                          
4 Objectives in Plan of Action for Waste and Recycling 1993-1997 were: Recycling
54%, incineration 25 %, landfilling 21 % by year 2000
5 2.6 million tonnes were incinerated in 1997.
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landfilling of waste suitable for incineration is expected to shift large amounts of
waste from landfilling to incineration. Secondly, an increase in waste arisings up to
year 2004 will mean more waste to be incinerated.

Capacity
New challenges are ahead due to increased capacity needs and enhanced
environmental requirements6. These challenges will be solved in close co-operation
between local, regional and national authorities. The aim is to adapt capacity to
needs and site capacity in a way that allows for best possible energy utilisation and
largest possible CO

2
 mitigation based on the principle of regional self-sufficiency.

Co-ordination of incineration capacity will be enhanced or rules will be introduced
ensuring overall planning nationally and regionally and that environmental and
economic considerations are respected.

Better quality in waste treatment
New treatment methods are being developed for a number of waste fractions, but
there is still a long way to go before all methods have reached full-scale operation.
Therefore, the effect of new treatment methods cannot be measured today;
developments have to be seen over time. When processes are operational, separate
collection will be introduced for environmentally harmful and recyclable fractions.

A review of the effects of initiatives for electronics, end-of-life vehicles, batteries
and impregnated wood based on today's data shows the following:

40% of copper is recycled
For electronics it is expected that around 25,000 tonnes of waste electrical and
electronic equipment will be shifted from landfilling and incineration to recycling.
The copper content of this waste corresponds to 40 per cent of the amounts
incinerated or landfilled today.

25 tonnes of lead to be recycled
Reprocessing of end-of-life vehicles will ensure that 25 tonnes of lead are separated
for recycling.

6 tonnes of cadmium
Collection and treatment of all NiCd batteries will remove 6 tonnes of cadmium
from waste streams.

25 tonnes of arsenic
75 tonnes of chromium
It is assessed that separate treatment of impregnated wood in year 2004 will entail a
reduction of around 25 tonnes of arsenic and 75 tonnes of chromium in conventional
waste treatment.

Waste prevention
Waste prevention is one of the key elements of Waste 21. Already now, waste
prevention may be introduced for fractions where factors significant to waste
generation are known. Today we know that new energy generation will lead to a
considerable reduction of residues from coal-fired power plants within the next 30
years.

Consumption patterns are decisive to developments in waste arisings from
households. It is therefore planned to launch information campaigns focusing on the
connection between material consumption and waste arisings.

Results within sectors
Prerequisites for meeting targets for year 2004 are that national and local authorities
issue the necessary rules and regulations, and that citizens and enterprises participate
in waste solutions.

Development and information activities stated in Waste 21 require substantial
subsidies from the Environmental Council for Cleaner Products. Studies will show
which additional financing schemes may be established to strengthen certain areas in
order to ensure a systematic improvement in waste management all over Denmark.

                                                          
6 New EU directive on waste incineration is in the pipeline.
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Initiatives for various sectors can be summarised as follows:

Waste incineration plants year 2004
•  70% recycling
A number of environmentally harmful fractions may no longer be assigned to
disposal at conventional waste incineration plants. These fractions are, for example,
waste electronic equipment, impregnated wood, and PVC. Stabilised flue gas
cleaning waste will be landfilled at three sites receiving waste from the whole
country. Recycling of residues from waste incineration plants is to reach at least 70
per cent in year 2004 (77 per cent in 1997).

Construction and demolition waste year 2004
•  90% recycling
Recycling of construction and demolition waste is to be kept at the present high
level, and environmental contaminants from the building sector are to be collected
and treated separately. Such materials are PVC, waste electrical and electronic
equipment, as well as impregnated wood. In year 2004, recycling is to be at 90 per
cent (92 per cent in 1997).

Recycling of household waste will increase up to year 2004. Recycling of domestic
waste and bulky waste will increase, and garden waste will be kept at the present
high recycling rate.

Domestic waste year 2004
•  30 % recycling

Increased recycling of domestic waste will be ensured by the introduction of
kerbside collection schemes for paper, and increased information on glass collection.
Recycling of organic domestic waste will be increased as biogas technology is
developed and capacity installed. In a longer term perspective, separate collection
schemes will be introduced all over the country. The recycling objective for
domestic waste is 30 per cent in year 2004. The long term objective of 40 to 50 per
cent is to be maintained (15 per cent in 1997).

Bulky waste year 2004
•  25 % recycling
Recycling of bulky waste will be increased by further source separation of recyclable
fractions such as cardboard. Requirements for the establishment of  recycling
possibilities for source-separated waste at recycling centres will be considered.
Recycling is to reach 25 per cent in year 2004 (17 per cent in 1997).

Industry year 2004
•  65 % recycling
Waste from industry will be shifted from landfilling to recycling, and environmental
contaminants in waste are to be managed through better treatment methods.
Fractions in focus are, for example, foundry waste, shredder waste, and waste
electrical and electronic equipment. Recycling will be increased, for example,
through the establishment of waste exchanges. Recycling in year 2004 is to reach 65
per cent (58 per cent in 1997).

Institutions, trade and offices year 2004
•  50 % recycling
Recycling from institutions, trade and offices will be increased by enhanced
collection of recyclable materials. This can be achieved through improved
information, guidance from special waste consultants, and enhanced supervision by
local authorities. The effort is especially directed towards fractions such as batteries,
vehicles, tyres, refrigeration equipment, PVC, waste electrical and electronic
equipment, cardboard and paper, as well as waste oil. Recycling is to reach 50 per
cent in year 2004 (38 per cent in 1997).

Wastewater treatment plants year 2004
•  50% recycling
Both fertiliser and energy resources in municipal sewage sludge are to be utilised,
but due to stricter requirements for the contents of certain organic chemical
substances in sludge, it is expected that the present high level of application of
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sludge to farmland cannot be maintained. The objective is therefore to have 50 per
cent recycling in year 2004 (70 per cent in 1997).

Residues from coal-fired power plants year 2004
•  90% recycling of bottom ash and fly ash
Amounts of residues from coal-fired power plants are expected to drop as a
consequence of Energy 21. Recycling of residues can therefore be increased to 90
per cent in year 2004 (73 per cent in 1997). Furthermore, it will be ensured that
increasing amounts of bioash are recycled in environmentally appropriate ways.
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2 The Danish Waste Model

The Danish waste model is a comprehensive system covering waste prevention,
collection and treatment. The fundamental principle of the model is that co-
ordination of waste management is a public sector task.

Responsibility lies with local councils
In Denmark, responsibility for management of all waste lies with the local councils7.

In Denmark, in contrast to many other countries, we have chosen to manage
household waste, and industrial and commercial waste, in a comprehensive waste
management system, covering both packaging waste and hazardous waste.

Source separation
For some recyclable fractions, collection systems with source separation have been
established, enjoying widespread acceptance and used extensively by citizens and
enterprises. The principle of source separation of waste is one of the key elements in
the Danish waste model.

It is a municipal task to ensure that the waste hierarchy is followed, ensuring that
some types of waste are recycled in compliance with specific requirements.

In general, it is attempted to solve the waste problem at the source by introducing
cleaner technology. In recent years, environmental management, green accounting
and similar concepts have also gained ground. This has meant that waste is not only
perceived as an environmental problem, but also as a resource.

Organisation
The local council may choose to be in charge of waste management itself, or it may
contract the task to an intermunicipal waste company.

The local council may also choose to contract waste management operations to
private companies.

Intermunicipal companies
The practical organisation of waste management is different from one local authority
to another. Large local authorities such as Copenhagen, Aarhus and Odense choose
to manage waste themselves. Most of Denmark's other (small) local authorities have
chosen - mostly for practical reasons - to co-operate with other local authorities with
a view to solving central parts of the task jointly. This is done by establishing
intermunicipal waste companies. Such companies are normally based on Art. 60 in
the Local Government Act 8.

Management of hazardous waste is also organised differently from one local
authority to another. A network of intermunicipal transfer stations has been set up,
servicing most local authorities in Denmark. A few local authorities handle
hazardous waste themselves.

On 1st January 1998, 35 intermunicipal waste companies and 18 intermunicipal
transfer stations existed, all approved under Art. 60 of the Local Government Act.

Other types of companies have also been established to operate within waste
management. Some of these companies are owned by local authorities.

Operation of municipal schemes
-  collection/transportation
Municipal schemes for household waste are normally operated by local councils,
municipal companies and private waste companies, whereas the management of
industrial and commercial waste is normally contracted to private companies.

                                                          
7 Agricultural waste and residues from coal-fired power plants are not managed by
local councils.
8 Local Government Act no. 1092 of 29th December 1997, Art. 60.
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The collection of both household and industrial and commercial waste is typically
contracted to private companies.

- recycling
Waste recycling is mostly carried out by private companies. However, several
intermunicipal companies also operate within waste recycling, as a means to ensure
environmentally correct recycling of waste independent of, for example, fluctuating
market demand for recyclates.

- incineration
Waste incineration is in practice a public sector task, and incineration plants are
typically operated by municipal or intermunicipal companies. In addition, several
incineration plants exist that are not run by intermunicipal companies. Ownership
forms vary much and, for example, several plants are owned by power distribution
companies.

- landfilling
As a general rule, waste disposal sites may only be owned by public authorities.

To support the Danish waste model, a broad range of instruments are applied that are
characteristic to this model. These instruments are described in Appendix A. Both
EU and Danish legislation on waste set up objectives and requirements for waste
management in relation to the preparation of waste management plans. Appendix A
describes the interplay between Danish and EU legislation.

Transboundary movements of waste
Transboundary movements of waste follow a specific procedure based on previous
notification, authorisation and financial guarantees.

Competent authority is Danish Environmental Protection Agency
The Danish Environmental Protection Agency is the competent authority, and the
scheme is administered in extensive co-operation with regional and local councils.

Monitoring
Assisted by the police, local councils monitor that regulations on transboundary
movements of waste are complied with. However, regional councils are responsible
for monitoring waste imports to Danish enterprises which operate under regional
supervision under the Danish Environmental Protection Act Art. 66. Regional
councils also carry out monitoring on the roads.

2.1 New focus for waste management

Waste 21 introduces a change of focus in Danish waste management.

New focus - qualitative objectives
- quality in treatment
- reduced environmental impact
- increased resource utilisation
Until now, focus has been on quantities - i.e. waste minimisation and increased
recycling. From now on, focus will also be on qualitative objectives - better quality
in waste treatment is be achieved. This means reduced environmental impact and
increased resource utilisation in an economically acceptable way.

Utilisation of resources in waste is to be understood very broadly. Resources mean
both energy resources used to generate "waste", raw material resources making up
waste, and energy that can be recovered by waste incineration.

Products may be reused directly. Reuse preserves both raw materials and the energy
used to manufacture the product. The Danish bottle return system is a good example
of reuse.

It is also possible to process waste, using its raw materials to manufacture new
goods (recycling). Recycling ensures utilisation of raw materials several times.
Virgin raw materials are saved, as is the energy used to produce them. At the same
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time, the energy content of waste is saved which as a last resort can be recovered,
for example by incineration.

Another kind of recycling is the extraction of raw materials from waste, for example
copper or lead. This has many advantages: virgin raw materials are saved, spreading
of substances is reduced (a hazard to the environment), and raw materials can
instead be utilised in new products.

The energy content of waste covers both the energy used to manufacture the product
and the energy reserve which may be recovered by incineration of the product.
Biogasification of organic domestic waste ensures recovery of both fertilising
contents and energy contents, making this form of treatment superior to incineration.
These and other factors are important to take into consideration in the choice of
future treatment methods.

Factors to be considered differ from one waste fraction to another, and the choice of
method depends on treatment methods available and logistics at any given time.
However, we have to face the fact that technological development does not happen
automatically in the waste area. The reasons for this are that waste management
competence is decentralised and that sources of several waste fractions are dispersed
unevenly over the country. For example, one waste fraction may be generated in
small quantities in many municipalities. Other waste fractions may arise in large
quantities in few municipalities. Therefore, supply is not secured. This constitutes a
barrier to innovation and development of profitable collection schemes and
treatment methods.

In addition, market prices fluctuate widely, and consequently initial investments in
the sector are risky. There is no incentive to invest in the development of new plant
and turn it into commercial use.

In future, local councils will continue to be responsible for developing waste
solutions, but they must be flexible and open to involvement of professional
competence from other local authorities, private companies and to look at national
solutions.

Under Waste 21, this will be even more important as more fractions are to be
collected and treated separately, and new methods must be developed to treat these
fractions. New treatment methods must be adapted to waste of the future. Local
councils must be prepared to adapt to alternative management of given waste
fractions.

Today, local authorities co-operate on the recycling of, for example, paper and
cardboard, and batteries are collected separately and reprocessed abroad. It may be
necessary to extend this co-operation to cover more operators in the choice of new
waste solutions in order to improve quality in waste treatment.

As a consequence, local councils must be prepared to co-operate - also across
borders - when they develop new waste management solutions.

Report on Waste

Focus on qualitative elements in waste management is also one of the main
messages in the Danish Government's "Report on Waste - Waste 21” dated January
1998 (Danish only).

Better quality in treatment is a prerequisite to ensure that targets for reduced
spreading of environmental contaminants and optimisation of resource utilisation are
met.

Environmental contaminants came in focus with the "1995 Nature and Environment
Policy Report", adopted by the Folketing in November 1995. According to this
report, one of the four most important areas of effort in environmental policy is the
phase-out of xenobiotic substances.

The Government is also focusing on chemicals.
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In connection with this new focus, two other strategies play a key role for the
environment.

In the Government's report on future initiatives for chemicals from May 1997 and
the Danish Environmental Protection Agency's report on integrated product policy,
tools for preventive efforts are identified in which source tracking and limited use of
undesired substances are important elements.

List of undesired substances
Furthermore, the Danish Environmental Protection Agency has drawn up a list of
substances that are undesired in products. The list is based on knowledge of
substances' harmful effects on human health and/or the environment. In the
selection, consideration has been given to problems arising in manufacture, use, and
disposal of waste.

The list is a useful tool in the identification of substances that cause problems in
waste management, and therefore it is to be used in the development of cleaner
technology and the substitution of environmental contaminants with less harmful
substances.

However, it will take time before the integrated product policy has an effect on
waste, and undesired substances are substituted. Durability of goods is an important
factor when the nature of waste is to be changed.

In parallel with this preventive effort a modern waste treatment system is therefore
to be established that can handle waste as it is today - both originating from
domestic and imported goods - and which will be affected by "old" products on the
market for some years ahead.
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3 Initiatives

Up to now, Danish waste strategy has focused on waste prevention, increased
recycling and reduced landfilling. These concepts will still be in focus, but now the
quality of waste treatment is also to be improved. Environmental impacts from
chemical substances will be reduced and resources in waste utilised.

For Waste 21 to succeed, a number of initiatives must be launched at different
levels. Some initiatives are of more general nature, others will be adapted to
different sectors or directed at the waste fraction in question.

This requires that national and local authorities live up to their obligations, including
the preparation of necessary rules and regulations, and that citizens and enterprises
contribute to good waste solutions.

Development and information activities stated in the plan require a substantial
subsidy from the Environmental Council for Cleaner Products, but there is also a
need to study additional financing possibilities which may be established in order to
promote technological development.

Waste can be divided according to the source (sector) generating it. Sectors are
waste incineration plants, building and construction, households, industry,
institutions, trade and offices, power plants, and wastewater treatment plants. Total
amounts of waste are distributed as follows: building and construction 27 per cent,
households 22 per cent, industry 21 per cent, institutions/trade and offices 7 per cent,
power plants 13 per cent. Wastewater treatment plants account for 10 per cent (see
also figure)9.

Residues from waste incineration plants are not included in total waste amounts in
the figure, as they would otherwise be counted twice.

Waste from primary souces, 1997

Institutions, 
trade an offices

7%

Industry
21%

Households
22%

Building and 
contruction

27%

Waste water 
treatment plants

10%Power plants
13%

The initiatives of Waste 21 are described below. The first initiatives are of more
general nature, followed by a number of initiatives divided into sectors generating
the waste. A more detailed description of initiatives is given in Appendices A to E.

                                                          
9 The figure "Waste from primary sources" only includes waste from primary
sources, i.e. residues from waste incineration plants are not included in total
amounts.



22

3.1 General areas of effort

In Denmark, 12.9 million tonnes10 waste were generated in 1997. Of total amounts
less than 2 per cent was hazardous waste and 7 per cent packaging waste.

Developments in
waste amounts

In general, waste amounts have increased over the past 10 years up to 1996. Within
the building and construction sector and coal-fired power plants especially,
increasing amounts of waste have been registered. From 1996 to 1997 total waste
amounts remained stable. Amounts of residues from coal-fired power plants dropped
steeply from 1996 to 1997.

Despite increasing waste amounts, past objectives for recycling in year 2000 have
been reached11. The building and construction sector especially has contributed to
the high rate of recycling.

Waste prevention
The Folketing has decided that total waste amounts must be kept stable. Waste
prevention is a very hard task to solve. The Government will do their part, but all
members of society have a responsibility.

Studies have shown that the economy is the decisive factor for 80 per cent of the
increase in waste generation, but it does not play the same role for all fractions. The
remaining part of the increase is caused by other factors such as amendment of
legislation and citizens' behaviour.

In order to break the generally increasing trend in waste generation it is necessary to
identify mechanisms behind waste generation in different sectors, and on this basis
adapt initiatives (see Appendix B on waste amounts).

Responsibility for solving the problem of increasing waste amounts is shared by all
citizens. In 1999 a conference will be organised, allowing all parties involved to
meet and commit themselves to co-operation on waste prevention.

Waste data
Knowledge on waste must form the basis for planning, regulation and supervision
by local authorities to a greater extent. Initiatives to improve the statistical basis in
the waste sector are described in Appendix B on waste data.

It is a prerequisite for improved quality in waste treatment that good statistics are
available. Reliable data must be used for identifying new areas of effort and for
monitoring whether initiatives which have been launched lead to the expected results
(see Appendix B on waste data).

Technological development
Improved quality in waste treatment requires development of new technology. There
are several barriers to automatic development, for example decentralised
competence in waste management, fluctuating prices, as well as the fact that waste is
generated unevenly over the country (see Appendix B on technological
development).

Denmark has been at the forefront of technology in waste treatment. If technologies
suitable for waste of the future are to be developed at general level, it is necessary to
ensure an intensive effort solving the task systematically throughout the country. In
co-operation with operators in the area, the Government will evaluate areas in which
an enhanced effort is needed and how best to support this effort.

Taxes

                                                          
10 Waste Statistics 1997, Environmental Review no. xx, 1999 from the Danish
Environmental Protection Agency.
11 Cf. Action Plan for Waste and Recycling 1993-97, the objective for year 2000 was
54% recycling, 25% incineration and 21% landfilling. Actual 1997 figures show
recycling of 63%, incineration 20 %, landfilling 16 % and special treatment 1%.



23

Waste tax
The waste tax is a good financial incentive to ensure that waste is subjected to the
form of treatment to be promoted; this means increased recycling and reduced
landfilling. It will be ensured regularly that the waste tax supports overall priorities
in waste management. In this connection it will be evaluated whether waste tax
should also comprise hazardous waste and contaminated soil, promoting more
suitable treatment (a detailed description of the Danish waste tax is given in
Appendix A).

Packaging fee
The weight-based packaging fee gives producers an incentive to reduce the weight
of packaging and thereby also waste generated. If the packaging fee is later to be
fixed on the basis of environmental impact of packaging, in addition to being waste
preventive, the fee will also give an incentive to reducing environmental impact of
packaging waste (see Appendix A on regulation).

Capacity at waste incineration plants
Capacity to be adjusted
Increased need for capacity, overall energy policy and enhanced environmental
requirements12 create a number of challenges to be solved in close co-operation
between local, regional and national authorities.

The objective is to adjust incineration capacity to actual needs and locate it in areas
where best possible energy utilisation and largest possible CO2 mitigation are
obtained, taking into consideration principles of regional self-sufficiency. In future,
establishment of new plants, closing-down of operation, or conversion to combined
power and heating generation will be co-ordinated better.

Today, a large number of incineration furnaces generate only heating without co-
generation. It is estimated that after year 2000 there will still be a need to exploit
capacity in several of these furnaces. The use of these furnaces will be evaluated
regularly, taking special consideration of the largest possible energy utilisation and
stricter environmental requirements.

Co-ordination will be enhanced and rules will be laid down to ensure a
comprehensive planning nationally and regionally and optimum respect of
environmental and economic aspects.

Landfill capacity
Up to year 2004 landfill capacity is sufficient at national level, but at the same time
there are large differences among the regions due to different availabilities of
suitable sites for the landfills. In addition, practice shows that planning must be
carried out with a 12-year horizon. Considerations on capacity must therefore go
further than the four years which are often practice in planning.

3.2 Sectors and fractions

In waste planning, it is expedient to divide waste according to its source. Within a
given sector, waste of a similar type is normally generated, and collection schemes
are adapted to this type.

Initiatives for each sector are described below. Under each sector it is discussed how
to achieve objectives, including for which fractions initiatives will be launched, and
which efforts work well today (see also Appendix D on sectors and Appendix E on
fractions).

3.3 Waste incineration plants

Objectives year 2004
•  70 % recycling of total waste amounts from incineration plants

In 1997, around 550,000 tonnes of residues (slag and flue gas cleaning waste) were
generated at waste incineration plants.13 It is expected that increasing amounts of
                                                          
12 An EU directive on waste incineration plants is in the pipeline, comprising
requirements for emissions.
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waste will be incinerated in the coming years, and thereby increasing amounts of
residues will be generated.

Fractions are incinerated today which are no longer considered suitable for
incineration. These fractions include PVC, impregnated wood and waste electrical
and electronic equipment. In future, as far as possible these fractions will not be
incinerated. In a coming EU directive on waste incineration, Denmark will seek to
include principles for incineration of certain fractions.

The quality of residues must be improved, and both recycling and landfilling of
residues must be managed with largest possible respect of groundwater resources.
To this end, new treatment methods for, e.g. flue gas cleaning waste, will have to be
developed.

Waste incineration plants, initiatives
Waste electrical and
electronic equipment

A special scheme will be established for these products.
Requirements for the scheme to be laid down in a
Statutory Order.

Impregnated wood Impregnated wood will be considered as waste not
suitable for incineration. This fraction will be landfilled.
When better treatment methods have been developed,
impregnated wood will be collected separately.

PVC PVC will be separated. The part which cannot be
recycled must be landfilled. When better treatment
methods have been developed, new requirements will be
made to special management of this waste fraction.

Flue gas cleaning waste Three disposal sites will be established, receiving waste
from the whole country. Stabilisation methods for flue
gas cleaning waste are being developed.

Slag Recycling of slag must be managed with largest possible
respect of groundwater resources. A Statutory Order will
be issued regulating recycling of residues and soil in
building and construction works.

Initiatives to reduce loss of resources
Studies have shown that waste electrical and electronic equipment contributes with
60 per cent of copper and 20-40 per cent of lead going to either incineration or
landfilling. As a consequence, waste electrical and electronic equipment will be
collected separately and managed in a more environment-friendly way. This will
reduce loss of resources considerably. Requirements for management were laid
down in a Statutory Order issued in 1998.

Similarly, impregnated wood contains a number of heavy metals. The incineration of
such wood leads to pollution of residues with heavy metals. In future, impregnated
wood will be managed as waste not suitable for incineration, and landfilled. When
better treatment methods have been developed, impregnated wood will be collected
separately for treatment.

The incineration of PVC entails generation of larger amounts of waste (flue gas
cleaning waste) than amounts incinerated. Furthermore, PVC often contains heavy
metals which pollute residues. PVC will therefore be separated. If PVC waste cannot
be recycled, it will be landfilled. It is recommended that local councils assign PVC
waste to landfilling in special cells so that it will be possible subsequently to transfer
this waste to alternative treatment. When better treatment methods have been
developed, new requirements for special management will be made. A large
proportion of hard PVC construction waste can be recycled today, and this will be
reflected in municipal assignments.

Flue gas cleaning waste is classified as hazardous waste14. It used to be landfilled
temporarily, as no suitable methods to stabilise it were available. Suitable disposal
sites have formally been selected, and the sites are now to be established. The work

                                                                                                                                       
13 Residues from waste incineration plants are not included in statements of total
waste amounts, as they would otherwise be counted twice.
14 In 1997, 61,300 tonnes flue gas cleaning waste were generated
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of developing stabilisation methods for flue gas cleaning waste will be continued.
When disposal sites come into operation, exports of flue gas cleaning waste will not
longer be permitted.

In 1997, 82 per cent of slag15 was recycled. In future, recycling of slag will also take
place with largest possible respect of groundwater resources. In 1999, a Statutory
Order on rules for recycling will be submitted to hearing.

In the development of recycling possibilities and treatment methods for residues and
flue gas cleaning waste it is expected that closer co-operation among operators in the
area will be established. A new centre for research on residues is planned.

3.4 Building and construction sector

Objectives year 2004
•  90% recycling of construction and demolition waste
•  sorting and separate  collection of environmentally harmful fractions
•  increased use of environmentally correct design
The building and construction sector is characterised by a very high recycling rate of
waste generated. This high rate will be maintained, as waste recycling saves
important resources.

The objective for year 2004 is to increase recycling further16. This will be achieved
primarily by continued separation of construction and demolition waste such as
asphalt, stone and concrete in clean fractions, separation of PVC, impregnated wood
and waste electrical and electronic equipment, as well as extended used of
environmentally correct design.

In 1997, construction and demolition waste amounted to some 3.4 million tonnes.
The amount of PVC, impregnated wood, and waste electrical and electronic
equipment is estimated at around 2 per cent of total construction and demolition
waste amounts.

However, it is expected that amounts of PVC and impregnated wood will increase
considerably in the coming years. It is assessed that PVC and impregnated wood in
year 2004 will amount to some 60,000-70,000 tonnes.

The need for separating other environmentally harmful fractions will be examined.

Building and construction sector, initiatives
Waste electrical and electronic
equipment

A special scheme to be established.
Requirements for treatment laid down in
a Statutory Order.

Impregnated wood Impregnated wood will be considered as
waste not suitable for incineration. This
fraction will be landfilled. When better
treatment methods have been developed,
impregnated wood will be collected
separately

Environmentally correct design Possibility of laying down requirements
for use of environmentally correct design

PVC Separation for recycling or landfilling.
Residues and soil Requirements for recycling of residues

and soil for building and construction
purposes to be laid down in a Statutory
Order.

Initiatives to improve quality in waste treatment and reduce loss of resources

                                                          
15 In 1997, slag generation amounted to 493,800 tonnes
16 The objective of Plan of Action for waste and recycling 1993-97 was 60%
recycling of construction and demolition waste in year 2000. This objective was
revised in 1993 to 85% recycling before year 2000.
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A separate scheme for waste electrical and electronic equipment will be established,
and in 1998 a Statutory Order was issued.17. The purpose of the Statutory Order is to
ensure environmentally correct treatment of waste.

Impregnated wood will be managed as waste not suitable for incineration and
landfilled. So far, no suitable treatment method has been found, but methods are
being developed. When better treatment methods have been developed, separate
collection of impregnated wood will be established.

The concept of environmentally correct design takes waste prevention and recycling
into consideration in the design. The use of environmentally correct design is
voluntary today, but possibilities of making it compulsory will be investigated in co-
operation with the Ministry of Housing and Urban Affairs.

PVC waste will be separated. PVC construction waste contains a large fraction of
hard PVC which can be recycled today. Recyclable hard PVC construction waste
will therefore be assigned to recycling. Other non-recyclable PVC waste will be
landfilled. It is recommended that local councils assign PVC waste to landfilling in
separate cells, allowing subsequent alternative treatment of the waste. When suitable
treatment methods have been developed, new requirements for special management
of the waste will be made.

In 1999, a Statutory Order on residues and soil for building and construction
purposes will be submitted to hearing. The purpose is to ensure that recycling is
managed with largest possible respect of groundwater resources.

As a result of above initiatives, the objective for recycling of construction and
demolition waste is set at 90 per cent in year 2004.

Objectives year 2004
•  increased focus on link between material consumption and waste amounts
•  maintenance of return bottle system
•  increased collection of household hazardous waste
 
3.5 Households

Household waste covers domestic waste, bulky waste and garden waste. A small
proportion of household waste is hazardous.

There has been an increase in household waste arisings, and the major part of this
increase can be attributed to garden waste. The increase should also be seen in
connection with increased purchasing power and private consumption.

No specific objectives for recycling, incineration and landfilling have been set up for
the sector as a whole. Material consumption and resulting waste arisings will come
in focus. Also, the Danish return bottle system will be maintained.

Weight-based packaging fees to some extent give producers an incentive to reduce
packaging weight and thereby waste arisings. If the packaging feeis later to be fixed
on the basis of environmental impact of packages, the fee - in addition to being
waste preventive - will give an incentive to reduce environmental impacts from
packaging waste.

In order for objectives for domestic waste, garden waste and bulky waste to be met,
it is necessary to activate citizens into participating in various collection schemes.
This implies that information efforts in local authorities will be increased in order to
provide the best possible knowledge of waste collection schemes.

Furthermore, citizens will have better opportunities to deliver fractions containing
environmental contaminants for separate treatment.

                                                          
17 Order no. 1067 of 22nd December 1998 on management of waste from electrical
and electronic products.
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Another purpose of this information effort in local authorities is to enhance the
interest of citizens in purchasing products that after use have the least possible
environmental impact as waste.

Collection of household waste is financed in many municipalities through a general
waste collection fee. It will be studied whether a differentiated fee will increase
citizens' incentives to contribute to increased recycling and waste minimisation.

3.5.1 Domestic waste
Objectives year 2004
•  30% recycling of domestic waste
•  70% incineration
Recycling of domestic waste can be increased considerably, and in forthcoming
years focus will be put on increased separation and collection of glass, paper, plastic
and the organic fraction of domestic waste18.

Objectives in longer term perspective
•  40-50% recycling of domestic waste
A rough estimate shows that these four fractions cover around 84 per cent of total
domestic waste amounts19.

Domestic waste, initiatives
Batteries When suitable treatment methods have been developed,

all batteries will be collected.
Waste electrical and
electronic equipment

Products to be collected and treated separately.

Hazardous waste (paint
residues, medicine
residues, hazardous
chemical substances and
products)

Information to householders on hazardous waste to
increase collection.

Glass Efficiency of existing scheme to be improved. An
information campaign will be launched to increase
collection of glass. Evaluation of market for reuse of
wine bottles, and possibility of reducing rate of cullets
by improved collection equipment. System for return
bottles to be maintained.

Organic domestic waste Experience with biogas plants to be evaluated.
Subsequently, introduction of requirements for
collection of organic domestic waste. Elaboration of
status of recycling of organic domestic waste

Cardboard packaging Separation and recycling possibilities for cardboard to
be established.

Paper Kerbside collection schemes for paper to be
established from private households.
Evaluation of factors deteriorating recycling of paper,
such as glue.

Plastic packaging Evaluation of possibilities for recycling of plastic
packaging to be carried out.

Initiatives to increase recycling

When suitable treatment methods have been developed, all batteries will be
collected.

A separate scheme will be established for waste electrical and electronic equipment.
In 1998, a Statutory Order was issued with the purpose of ensuring environmentally
correct treatment of this waste fraction.

                                                          
18 Cf. Plan of Action for waste and recycling 1993-97, the objective was 40-50%
recycling. This objective has not been met as a recycling rate of 15% was registered
in 1997. Existing schemes will therefore be extended and rendered more efficient.
19 Domestic waste amounted to 1,621,000 tonnes in 1997.
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Citizens play an important role in the separation of household hazardous waste.
Often, due to lack of knowledge, hazardous waste will end up in domestic waste.
Local councils must therefore increase information to citizens on existing schemes.
As a support to local authorities, a guideline on hazardous waste will be issued in
1999.

Collection of waste glass can be increased through better information to citizens.
Information campaigns will be launched to increase collection of packaging glass
and reduce incorrect separation. The possibility of reducing the rate of cullets of
collected glass through better collection equipment will be evaluated. Furthermore,
the market for reuse of wine bottles and environmental impacts of bottle export will
be evaluated.

The Danish return bottle system ensures a high reuse rate of packaging and thereby a
considerable reduction of both waste arisings and resource consumption.

Work is being undertaken to gain better experience with biogas plants for the
treatment of organic domestic waste. Once the basis is sufficient, requirements for
the collection of organic domestic waste will be introduced. A status for recycling of
organic domestic waste and sewage sludge will be drawn up to be used as a basis for
a possible plan of action for recycling of organic waste.

Separation and recycling schemes will be established for cardboard packaging from
households. It will also be studied whether and how plastic drums can be collected
and sold for recycling. The schemes may be established in conjunction with bulky
waste schemes.

The collection of paper from households will be increased by using more efficient
collection systems and collecting more types of paper. An extension of the scheme
from year 2000 with kerbside collection is expected to double collection. In parallel,
barriers hampering increased recycling will be evaluated. Solutions may be to use
alternative glues or inks.

Altogether, the above initiatives will result in domestic waste recycling of 30 per
cent in year 2004 (15 per cent in 1997). Especially, increased collection of paper and
organic domestic waste will contribute to this result.

Objectives year 2004
•  25% recycling
•  37.5% incineration
•  37.5% landfilling
3.5.2 Bulky waste
Recycling of bulky waste may be increased by converting/improving existing
schemes, and by activating citizens in the process by requiring increased separation
of a number of fractions20.

Focus will especially be on separation of waste electrical and electronic equipment,
impregnated wood, refrigeration equipment and PVC. A rough estimate shows that
these fractions account for around 12 per cent of total amounts of bulky waste21.

In recent years, staffed recycling stations have been established in many
municipalities, often supplemented by collection schemes.

Bulky waste, initiatives
Batteries and
accumulators

When suitable treatment methods have been developed,
all batteries will be collected.

Waste electrical and
electronic equipment

Special scheme to be established for the collection of
waste electrical and electronic equipment. Requirements
have been laid down in a Statutory Order.

Impregnated wood Impregnated wood will be managed as waste not suitable
for incineration. When better treatment methods have

                                                          
20 Cf. Plan of Action for waste and recycling 1993-97, the objective was 25%
recycling, 37.5% incineration and 37.5% landfilling. Recycling in 1997 was 17%,
41% was incinerated and 41% landfilled. Previous objectives are thus not met.
21 Bulky waste amounted to 588,000 tonnes in 1997.
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been developed, a special scheme for impregnated wood
will be established.

Refrigeration equipment Refrigeration equipment will be collected separately to
increase recycling and separation of environmentally
harmful fractions.

PVC PVC will be separated. Fractions that cannot be recycled
will be landfilled. When better treatment methods have
been developed, new requirements for special
management of the waste will be made.

Initiatives to increase recycling and ensure better quality in waste treatment

The possibility of increasing recycling through requirements for bulky waste
schemes will be evaluated.

Today, special schemes for Ni-Cd batteries and lead accumulators exist. The
scheme for lead accumulators works well. When better treatment methods for
batteries have been developed, all batteries will be collected.

A special scheme will be established for waste electrical and electronic equipment.
In 1998, a Statutory Order to this effect was issued22. The purpose is to ensure an
environmentally correct treatment of this waste fraction.

The Statutory Order will be supplemented with a nation-wide information campaign,
and a number of environmental guidelines will be prepared. Finally, eco-labelling
criteria will be set up for several products. In 1998, a product panel will be
established for electronics.

In future, impregnated wood will be managed as waste not suitable for incineration.
This waste will be landfilled. When better treatment methods have been developed,
impregnated wood will be collected separately.

In future, refrigeration equipment will also be collected for an environmentally
acceptable treatment. CFC will be extracted and collected, and resource recovery
will be ensured for recyclable fractions.

PVC will be separated. What cannot be recycled will be assigned to landfilling. It is
recommended that PVC waste is assigned to landfilling in special cells, allowing to
bring it to alternative treatment at a later stage. When better treatment methods have
been developed, new requirements will be made for special management of PVC
waste.

Altogether, the above initiatives will lead to an increase in recycling of bulky waste
to 25 per cent in 2004 (17 per cent in 1997). Initiatives for waste electrical and
electronic equipment and refrigeration equipment ensure that the quality of waste
treatment will be improved.

Around 50,000 tonnes, corresponding to half the waste electrical and electronic
equipment collected, have generally ended up in bulky waste. New initiatives in the
area result in these amounts advancing into the best category of the waste treatment
hierarchy: from incineration and landfilling to recycling.

3.5.3 Garden waste
Objective year 2004
•  95% recycling
For many years, home composting of garden waste has been promoted in
information campaigns. Local councils have established schemes and plants for the
composting of garden waste on a voluntary basis.

It is not considered that recycling of garden waste can be increased further23.

Today's efforts will be maintained, and no new initiatives are envisaged.

                                                          
22 Order no. 1067 of 22nd December 1998 on management of waste from electrical
and electronic products.
23 Recycling amounted in 1997 to 97 per cent, and only 1 per cent of garden waste
was landfilled. In 1997, garden waste arisings amounted to 443,000 tonnes
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3.6 Industry

The objectives for recycling industrial waste for year 2000 have already been
fulfilled, but the amount of waste landfilled is still too high. Therefore, concerted
efforts will be made to reduce amounts of waste for landfilling and increase the
recycling rate to 65 per cent.

Objectives year 2004
•  65% recycling
•  15 % landfilling
•  improved collection of hazardous waste
The objective for year 2004 is to reduce amounts for landfilling to a maximum of 15
per cent. A study has shown that shredder waste and foundry waste account for 27
per cent of industrial waste landfilled in 1997, corresponding to some 190,000
tonnes24.

Other fractions will be separated in order to increase recycling. Fractions are
described below. Amounts from these fractions account for an estimated 22 per cent
of total amounts of industrial waste. The fractions in question are primarily waste
electrical and electronic equipment, paper and cardboard, PCB/PCT, end-of-life
vehicles, including shredder waste, as well as foundry waste. These fractions are the
most important in relation to amounts and environmental impacts.

Waste from enterprises will come in focus. Information on waste will be prioritised.
These points will be taken into consideration when evaluating green accounts and in
the implementation of the IPPC directive. A workshop will be organised discussing
how to increase recycling, including a discussion of waste exchanges. Experience
with consultants on industrial and commercial waste will be evaluated.

Industry, initiatives
Batteries and
accumulators

When suitable treatment methods have been developed,
all batteries will be collected.

End-of-life vehicles A special scheme for end-of-life vehicles will be
established. Requirements for the scheme will be laid
down in a Statutory Order.

Waste electrical and
electronic equipment

A special scheme will be established for waste
electrical and electronic equipment. Requirements have
been laid down in a Statutory Order.

Hazardous waste A guideline will be issued for hazardous waste.
Refrigeration equipment Refrigeration equipment will be collected separately to

increase recycling and to separate environmentally
harmful fractions.

Cardboard and paper A guideline will be issued to local councils, clarifying
existing rules.

PCB/PCT A Statutory Order on PCB/PCT was issued in 1998.
Plastic transport
packaging

Scheme is being implemented

PVC PVC will be separated. What cannot be recycled will
be landfilled. When new treatment methods have been
developed, new requirements will be made for special
management of PVC waste.

Shredder waste When suitable treatment methods have been developed,
new requirements will be made for special
management of the waste.

Waste oil Subsidy scheme will be re-evaluated.
Foundry waste Development of new  treatment methods will be

promoted.

Initiatives to reduce loss of resources and amounts of waste landfilled

                                                          
24 Total amounts of industrial waste were 2,736,000 tonnes in 1997. Around 26% of
this waste was landfilled and 58% recycled.
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A separate scheme for end-of-life vehicles will be established. A Statutory Order
including requirements for the management of waste will be submitted to hearing in
1999. Recyclable and environmentally harmful fractions will be separated for
recycling or environmentally appropriate disposal. Furthermore, a certification
scheme will be introduced for enterprises undertaking reprocessing of end-of-life
vehicles. The introduction of a certification scheme requires an amendment to the
Danish Environmental Protection Act.

No technology for the treatment of shredder waste is available in Denmark. A
method is being developed, but has not yet been fully tested. When a treatment
technology has been developed, special requirements for management of shredder
waste will be made.

Technically, large parts of waste sand from foundries can be recycled today. It will
therefore be ensured that all foundries in Denmark recycle waste sand. The
possibility of recycling other waste fractions from foundries will be studied.
Initiatives to this end will be promoted.

Initiatives to increase recycling and quality in waste treatment
Today, special schemes for Ni-Cd batteries and lead accumulators exist. The
scheme for lead accumulators works well. When better treatment methods have been
developed, all batteries will be collected.

A special scheme for waste electrical and electronic equipment will be established.
In 1998, a Statutory Order on such equipment was issued with the purpose of
ensuring correct management of this fraction. The Statutory Order will be
supplemented by a national information campaign, and a number of guidelines will
be issued. Also, eco-labelling criteria will be established for several products.

Enterprises are under a responsibility to notify the local council of their hazardous
waste generation. In 1999, a guideline will be issued on hazardous waste. The
purpose is to enhance the understanding of how to apply hazardous waste criteria.
Hazardous waste is exempt from the Danish waste tax, and the basis for this
exemption will be re-evaluated.

Refrigeration equipment will in future also be collected for environmentally correct
treatment of waste. CFC will be extracted and collected, and recyclable fractions
will be recovered.

Paper and cardboard collection will be considerably extended. A guideline will be
issued to local councils in order to extend responsibility for establishment of
recycling schemes for paper and cardboard as well as supervision of schemes.

In 1998, a Statutory Order on PCB/PCT25 was issued, including requirements for the
registration of certain PCB/PCT-bearing products.

PVC will be separated, and the fraction that cannot be recycled will be assigned to
landfilling. It is recommended that local councils assign PVC waste to landfilling in
special cells, allowing subsequent alternative treatment of PVC waste. When better
treatment methods have been developed, new requirements will be made for special
management of this waste.

Today, waste oil is treated by incineration with energy recovery. The subsidy
scheme for waste oil will be re-evaluated and legislation amended as necessary.

On 1st July 1998 a requirement came into effect on recycling of plastic transport
packaging from enterprises. The scheme is being implemented in municipalities.

Altogether, above initiatives will result in increased recycling of industrial waste to
65 per cent in 2004 (58 per cent in 1997). Most important fractions contributing to
increased recycling are paper, cardboard, shredder waste, waste electrical and
electronic equipment, and foundry waste.

                                                          
25 Bekendtgørelse nr. 925 af 13. december 1998 om PCB, PCT og erstatningsstoffer
herfor (Statutory Order no. 925 of 13th December 1998 on PCB, PCT and substitute
substances, Danish only).
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The initiatives for end-of-life vehicles, shredder waste, waste electrical and
electronic equipment, and foundry waste will all contribute to a reduction of waste
for landfilling.

Several of the initiatives will contribute to improved waste treatment. One example
is the treatment of waste electrical and electronic equipment, which is described
above.

3.7 Institutions, trade and offices

Objectives year 2004
•  50% recycling
•  45% incineration
•  5% landfilling
Recycling of waste from institutions, trade and offices26 is far below the objective
for year 2000. Therefore, focus in the coming years will be put on separation of a
number of waste fractions for recycling or special treatment.

The objective for year 2004 is a recycling rate of 50 per cent. This objective will be
fulfilled primarily through source separation of a number of fractions for recycling.
Initiatives are described below. The most important fractions are tyres, waste
electrical and electronic equipment, glass, organic waste (food waste from catering
centres), cardboard, paper, and plastic.

A rough estimate shows that these fractions account for some 87 per cent of total
waste amounts generated in the sector27.

Experience with consultants on industrial and commercial waste will be evaluated,
and a survey of waste composition in the sector will be carried out.

Institutions, trade and offices, initiatives
Batteries When new treatment methods have been

developed, all batteries will be collected.
End-of-life vehicles End-of-life vehicles will be collected and

treated in an environmentally
appropriate way.

Tyres The existing scheme will be extended.
Waste electrical and electronic
equipment

A special scheme will be established.
Requirements to the scheme have been
laid down in a Statutory Order.

Health-care risk waste Status quo.
Refrigeration equipment The existing scheme will be maintained.
Organic waste (food waste from catering
centres)

The existing scheme will be re-evaluated.

Paper and cardboard A guideline will be issued to local
councils, clarifying existing rules.

Plastic transport packaging A scheme is being implemented.
PVC PVC will be separated. What cannot be

recycled will be landfilled. When better
treatment methods have been developed,
new requirements will be made for
special management of PVC waste

Waste oil Subsidy scheme will be re-evaluated.

Initiatives to increase recycling and ensure better quality in waste treatment
When new treatment methods for batteries have been developed, all batteries will be
collected separately. So far, only Ni-Cd batteries and lead accumulators have been
collected. The scheme for lead accumulators works well.

End-of-life vehicles will be collected in an efficient way and environmentally
appropriate treatment ensured. A Statutory Order will be submitted to hearing in

                                                          
26 Recycling in 1997 amounted to 38%.
27 Total waste amounts in 1997 were 851,000 tonnes.
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1999 on requirements for management of this waste fraction. Recyclable and
environmentally harmful fractions will be separated for recycling or environmentally
appropriate disposal. A certification scheme will be introduced for enterprises
reprocessing end-of-life vehicles. The introduction of a certification scheme requires
an amendment of the Danish Environmental Protection Act.

The existing scheme for tyres will be extended to comprise large tyres that will be
collected for recycling or energy recovery through incineration.

A special scheme for waste electrical and electronic equipment will be established,
and a Statutory Order was issued in 1998, making requirements for the management
of this waste. The Statutory Order will be supplemented by a nation-wide
information campaign, and a number of environmental guidelines will be issued.
Finally, eco-labelling criteria for several products will be established.

Refrigeration equipment will in future be collected for environmentally correct
treatment. CFC from refrigeration equipment will be extracted and collected, and
recyclable fractions will be recovered.

Organic waste (food waste from catering centres) is currently reprocessed for animal
fodder. The collection scheme has been in effect since 1986, and an evaluation is
called for to clarify whether other forms of recycling than reprocessing for animal
fodder may be of relevance. Rules for the schemes will therefore be studied and
adjusted as necessary.

Paper and cardboard collection will be increased considerably. Today, local
councils shall assign paper and cardboard from industry and commerce to recycling.
As a consequence, public and private institutions and enterprises are under an
obligation to separate these fractions for recycling. A guideline will be issued to
local councils to extend responsibility for establishing recycling schemes for paper
and cardboard, as well as supervision of these schemes.

PVC will be separated. The fraction which cannot be recycled will be assigned to
landfilling. It is recommended that local councils assign PVC waste to landfilling in
special cells, allowing subsequent alternative treatment of the waste. When better
treatment methods have been developed, new requirements for special management
of PVC waste will be made.

Waste oil is today incinerated with energy recovery. A subsidy to disposal of waste
oil by incineration at district heating plants is granted. The subsidy scheme will be
re-evaluated and legislation amended as necessary.

On 1st July 1998 a requirement came into effect on recycling of plastic transport
packaging from enterprises. The scheme is being implemented in municipalities.

Altogether, the above initiatives in this sector will result in increased recycling up to
50 per cent in 2004 (38 per cent in 1997). Initiatives for paper and cardboard and
electronic equipment contribute most.

Several of these initiatives will also contribute to improved treatment. For example,
around 20 per cent of total waste electronics is generated in the sector "institutions,
trade and offices". The initiative for this fraction will result in 20,000 tonnes of
waste being shifted from landfilling or incineration to recycling.

3.8 Power plants

Objectives year 2004
•  reduction of coal-based energy generation
•  recycling of 90% of residues from coal-fired power plants
•  environmentally acceptable recycling of bioash
The Government's Plan of Action for Energy - Energy 21 - will result in coal-based
energy generation being almost completely phased out within 30 years. This will
have a decisive impact on the amount of residues from coal-fired power plants that
will drop steeply. The amounts still being generated in future will also be recycled
with greatest possible respect of groundwater resources.
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According to Energy 21, wood and energy crops will in future constitute an
increasing part of fuel, and recycling of the ash generated will have high priority.

Power plants, initiatives
Residues from coal-fired power plants A Statutory Order will be issued

regulating recycling of residues from
coal-fired power plants.

Residues from biofuel A Statutory Order will be issued
regulating recycling of bioash.
Methods will be developed to increase
recycling of residues from biofuel.

Initiatives to improve quality in recycling
In the next 30 years, there will still be generation of residues from coal-fired power
plants28. The high recycling rate of residues will be maintained29. In 1999, a
Statutory Order will be submitted to hearing on the management of residues and soil
which regulates recycling of residues from coal-fired power plants.

With the increased use of biofuel it will be necessary to separate fly ash from bottom
ash in order to ensure a high rate of recycling. Methods will be developed ensuring
that the cadmium-bearing fly ash can be removed separately for special treatment.
There is also a need for initiatives to develop new methods of recycling of residues
from biomass. Requirements for the use of bioash as a fertiliser will be laid down in
a Statutory Order which will be submitted to hearing in 1999.

3.9 Wastewater treatment plants

Objective year 2004
•  50% recycling of sludge on farmland
In 1997, the recycling rate of waste from municipal wastewater treatment plants
amounted to 70 per cent of total amounts (wet weight), and thereby the objective for
year 2000 has been fulfilled30.

Requirements for the content of certain chemical substances in sludge will become
stricter in year 2000, and this means that in a transitional period local councils must
find alternatives to the application to farmland.

Both fertiliser and energy contents in sewage sludge are to be utilised, but due to
stricter requirements the extensive application of sludge to farmland is expected to
decrease. The objective is therefore a recycling rate of 50 per cent in year 2004 (See
Appendix E on the sludge fraction).

Wastewater treatment plants, initiatives
General Reduced use of xenobiotic substances.
Sludge Re-evaluation of existing rules.

Preparation of a status for recycling of
organic domestic waste and sewage
sludge.

Study of biogasification of sludge before
application to farmland.

                                                          
28 In 1996, 2,300,000 tonnes residues were generated. This amount is the highest
ever due to large electricity exports to Norway and Sweden. Amounts of residues are
expected to decrease, and in year 2004 they are expected to be below 1,000,000
tonnes.
29 In 1997, 1,775,000 tonnes residues were generated. Of this, 73 % was recycled.
30 In 1997, a total of 1,248,000 tonnes sludge, sand and screenings were generated at
wastewater treatment plants. According to the Plan of Action for waste and
recycling 1993-97 the objective was to recycle 50 % of sludge. In 1997, 72 % of
sludge was recycled.
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Initiatives to improve quality of sludge for recycling
Today work is being undertaken to improve the quality of sludge and the
possibilities of increased recycling, and this work will continue in future through the
general policy of phasing-out of xenobiotic substances.

Furthermore, evaluations are being made of the decomposition of xenobiotic
substances in sludge at different treatment forms, long term effects of the application
of sludge to farmland, as well as assimilation of xenobiotic substances in plants.

Regulations on agricultural use of sewage sludge will be re-evaluated, if results of
the studies indicate the need for amendments.

In 1999, a status for recycling of organic domestic waste and sewage sludge will be
prepared. This status may form the basis for a plan of action for recycling of organic
waste.

Initiatives to increase energy recovery from sludge
In the study program for biogas, funds will be provided for detailed studies of
biogasification of sludge prior to application to farmland.
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Waste 21: Rough estimate of distribution of selected waste fractions in each sector
Fractions Waste

amounts

('000
tonnes)

Construction
and
demolition

%

Domestic
waste

%

Bulky
waste

%

Garden
waste

%

Industry

%

Institutions
trade and
offices

%

Coal-fired
power
plants

%

Wastewater
treatment
plants

%
Batteries and accumulators 17 10 2 2 86
End-of-life vehicles* 130* 5* 95*
Tyres 40 100
Waste electronic equipment 103 2 15 48 15 20
Glass 190 60 40
Impregnated wood 50 95 5
Health-care risk waste 9 100
Refrigeration equipment 15 80 5 15
Food waste from catering centres 26 100
Organic domestic waste 700 100
Paper and cardboard 1349 32 28 40
PCB/PCT 7 100
Plastic (PVC and shredder plastic) 240 10 50 10 10 20
PVC 34 33 11 22 17 17
Residues: coal-fired power plants 1775 100
Shredder waste 95 100
Sludge etc. 1209 100
Waste oil 36 10 90
Foundry waste 95 100
Fractions total in '000 tonnes 83 1,387 98 725 814 1,775 1,209
Total waste amount 1997 in
'000 tonnes31

12,857 3,427 1,621 588 443 2,736 861 1,775 1,248

                                                          
31Waste fractions do not make up total waste amounts for each sector. * End-of-life vehicles are not included in the calculations, as for example tyres, accumulators and shredder waste are sub-
fractions of end-of-life vehicles and would otherwise be counted twice.
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A 1 Instruments of the Danish model
Legal basis
Danish waste legislation is characterised by a close interplay between EU regulation and national regulations.

EU regulation lays down overall frameworks and principles for waste management. The organisation of waste
structures and the implementation of EU regulation in Danish legislation is a national task.

The Danish waste model is based on a combination of traditional administrative instruments (Acts, Statutory Orders,
Circulars), and various other instruments such as taxes and charges, subsidy schemes and agreements. These
instruments are described below.

EU waste regulation is summarised in Appendix A2 together with a description of the interplay between EU regulation
and Danish legislation.

A 1.1 Administrative instruments
The legal framework laying down the obligation of local authorities to manage waste is given in the Danish
Environmental Protection Act and subsequent Statutory Orders and Circulars. The most important Statutory Order is the
Statutory Order on Waste no. 299 of 30th April 1997.

Local authorities are competent authority in waste management issues

The Danish Environmental Protection Act lays down regulations on waste in Part 6 (Sections 43-50). Under these
provisions, local authorities are responsible for the management of all waste in Denmark.

The Act states that the local council is in charge of waste management. Thus, the local authority is responsible for waste
generated in its municipality.

Duties of local authorities
Under the terms of the Danish Environmental Protection Act and the Statutory Order on Waste, local councils have a
number of duties in connection with waste management.

Every four years, the local council must prepare a short-term waste management plan covering four years, and a long-
term plan covering 12 years.

Furthermore, the local council must prepare waste regulations detailing the schemes established in its municipality.

In this context, the local council must ensure compliance with the waste hierarchy, including recycling of certain types
of waste in accordance with specific requirements laid down in the Statutory Order on Waste and various Circulars.

The local council must establish schemes ensuring that waste generated in its municipality is managed in an
environmentally acceptable way. Such schemes may be assignment schemes or collection schemes.

Characteristic features of assignment schemes are that the local council lays down in a
waste regulation that given waste types must be assigned to a given form of

management. The waste producer is responsible for waste management in compliance with provisions in the regulation.

By contrast, characteristic features of collection schemes are that the local council is responsible for ensuring that
collection, transportation and management of a given waste fraction is in compliance with the regulation.

For domestic waste including glass and paper from private households as well as for hazardous waste, the Statutory
Order on Waste lays down requirements to the effect that the local council must establish a collection scheme. In
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addition, a Circular gives requirements for the establishment of collection schemes for construction and demolition
waste.

The local authority collects and registers information on waste amounts, waste treatment plants etc.

Finally, the local council makes decisions according to the Danish Environmental Protection Act and the Statutory
Order on Waste, for example concerning classification of waste and notification of orders and prohibitions, and it is in
charge of supervision of compliance with regulations.

Duty to use schemes
When a municipal scheme has been established, citizens, freeholders and enterprises are, as a rule, under an obligation
to use the scheme. There are, however, various possibilities of exemption from this obligation.

According to the Danish Environmental Protection Act, it is furthermore prohibited to establish competing collection,
where a municipal collection scheme has been established.

Organisation
The local council is not allowed to delegate responsibility for waste management, but it can choose either to assume the
task itself, to confer the task to an intermunicipal waste company (i.e. a co-operation between municipalities) or to
contract operation to private companies.

The operation of collection schemes for household waste is assumed both by municipal companies and private waste
companies, whereas management of industrial and commercial waste is normally assumed by private companies alone.

Environmental approvals
Enterprises and plants carrying out treatment, reprocessing or crushing etc. of waste must have environmental approval.
As of 1st January 1992 landfills may as a general rule only be owned by public authorities.

A 1.2 Other instruments
In addition to the above traditional regulation by Acts, Statutory Orders and Circulars, waste management is regulated
by a number of different instruments such as taxes and charges, subsidies and agreements.

Waste tax
The waste tax, which came into effect on 1st January 1987, is one of the instruments established to achieve the targets of
the Plan of Action for waste and recycling. The waste tax is differentiated so that it is most expensive to landfill waste,
cheaper to incinerate it, and tax exempt to recycle it. Hazardous waste and contaminated soil are exempt from the
Danish waste tax.

The objective is that the waste tax rate and the differentiation shall create an incentive to lead generated waste directly
to recycling or to recover it by incineration with energy recovery instead of leading it to landfilling.

The waste tax is described in more detail in A 1.3.

Packaging taxes
Packaging taxes are levied on a number of products. Since 1978 a volume-based tax on packaging for most beverages
has been in effect. The tax is divided into six volume categories and two material-based rates. The tax is levied on new
packaging and thereby gives an incentive to use refillable packaging.

Furthermore, with effect from 1st April 1998 a volume-based tax is levied on bottles and drums. From 1st January 1999,
this tax is converted into a weight-based tax divided into 13 material and packaging types. The tax is levied on
packaging for a number of products, including soap and detergents, lubricants, perfume and margarine. Non-carbonated
soft drinks, vinegar and edible oils also fall under the weight-based tax as from 1st January 1999.

The weight-based tax promotes the reduction of packaging consumption and thereby waste arisings. The objective is
that the tax reflects the environmental impact of materials in question. Therefore, a number of environmental indices
will be prepared on the basis of cradle-to-grave analyses.
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Furthermore, as from 1st January 1999 a weight-based tax is levied on plastic foil foodstuff-packaging manufactured
from soft PVC. The purpose of this tax is to promote the use of more environment-friendly packaging foil.

Finally, since 1994 a weight-based tax on paper and plastic carrier bags has been in effect, and since 1988 a value tax
on disposable tableware. Both taxes give an incentive to increase reuse and reduce waste amounts.

Specific taxes

As a supplement to the general waste tax, more specific taxes have been introduced aimed at products that either
demand special treatment after use or where consumption should be limited or shifted to more environment-friendly
products. For example, a fee has been introduced for Ni-Cd batteries, in the form of a remuneration scheme32.

General fee or tax financing of municipal schemes
Costs of waste management may be financed by fees or taxes at the discretion of local councils.

Fees may cover costs for establishment, operation, administration, investment, planning, and collection of information
etc.

In compliance with general local government rules, fees must be fixed on a cost-coverage principle, i.e. the rate of fees
must be fixed so that over time there is a balance between revenues (fees) and costs of schemes in the waste
management system. Schemes must therefore be based on the non-profit cost-coverage principle.

The local council may fix an overall fee for schemes established in the municipality. The fee must correspond to the
service delivered to citizens.

In municipal waste regulations, the local council may lay down provisions on waste management fees, including rate
and levy system.

Specific taxes and charges
In addition to the waste management fee financing municipal waste management schemes, taxes, charges and fees are
increasingly used to finance, for example, take-back schemes for certain waste fractions (tyres and lead accumulators).
Here, fees are used to finance collection and recycling.

Agreements
Agreements are another instrument used to achieve environmental objectives in waste management. For example, an
agreement has been entered with the Danish Contractors' Association on selective demolition of building materials.
Other examples of agreements are: an agreement with local councils on CFC-containing refrigerators, an agreement on
recycling of transport packaging with the Confederation of Danish Industries, the Danish Plastics Federation and the
Packaging Industry, an agreement with industry on collection of discarded lead accumulators, and an agreement with
the Danish Motor Trade Association, the Association of Danish Recycling Industries and municipal associations on a
take-back scheme for discarded tyres.

Subsidy schemes to promote cleaner products and recycling
In the subsidy programme "Programme for cleaner products etc." funds have been allocated to projects on recycling,
cleaner technology, and waste. The Environmental Council for Cleaner Products is in charge of overall prioritisation of
funds, whereas the Danish Environmental Protection Agency is in charge of the administration of funds for specific
projects.

Subsidies are granted to activities that reduce environmental impacts in connection with development, manufacture, sale
or use of products or in connection with management of waste generated in the entire life cycle of the product, either in
the form of promotion of cleaner products or recycling. Subsidies may also be granted to projects aiming at mitigating
problems related to waste disposal. This may be in the form of projects of demonstration, surveying, and information
etc. or development of processes, methods, production equipment or products within waste management. Investments in
plant cannot be subsidised today.

                                                          
32 Act no. 414 of 14th January 1995 amended by Act no. 397 of 22nd May 1996 on taxes on nickel-cadmium batteries.
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A 1.3 The Danish Waste Tax

Objective year 2004
•  ensure that the waste tax leads to waste prevention and increased recycling
A 1.3.1 Status
The Danish waste tax was introduced in 1987. The purpose of the waste tax is to shift waste from landfilling and
incineration to recycling, and the tax is differentiated so that it is most expensive to landfill waste, cheaper to incinerate
it with energy recovery, and tax exempt to recycle it.

The waste tax gives a financial incentive to shift waste from incineration and landfilling to recycling. It has worked well
for large, homogeneous waste fractions, but up to 1997 the tax rate has not been high enough to ensure satisfactory
recycling of the types of industrial waste which traditionally are not transferred to recycling.

Measures:
•  revision of the waste tax
A 1.3.2 Future initiatives
In co-operation with the Danish Ministry of Taxation, the Act will be revised in 1999. In this context, an
assessment will be carried out to clarify whether the exemption of hazardous waste and contaminated soil is
to be upheld.

Hazardous waste has so far been exempt from the waste tax, and assessments will be made on whether the
assumptions for this exemption have changed. The costs of disposal of hazardous waste vary depending on
the type of waste. For certain types of waste, costs are similar to those for non-hazardous waste. Finally, it
will be assessed whether the waste tax can be used to control contaminated soil streams.

An evaluation of the effects of the increase in the waste tax rate which took effect on 1.1.97 will be finalised
in spring 1999. It will be supplemented by an analysis of the latest increase once the analytical basis is
adequate.

 A 1.3.3 Regulation
The waste tax is authorised by the Act on taxes on waste and raw materials. The yield of the tax is a general revenue in
the Finance Act. The tax is administered by local customs and tax regions, and it is levied at registered treatment plants.
This ensures that all waste treated is taxed and that the tax is passed on fully to the producer of the waste.

The waste tax is differentiated, and rates today are DKK 375/tonne waste for landfilling (also for landfilling of residues
from power plants based on fossil fuel or biomass), DKK 330/tonne waste incinerated and DKK 280/tonne waste
incinerated at plants with a minimum of 10 per cent power generation. Recycled waste is not taxed.

A refund is granted to local authorities for costs of cleaning beach sand contaminated with oil and chemicals.

A 1.3.4 Environmental impact assessment
An adjusted waste tax will lead to reduced loss of resources and improved waste treatment, both contributing
to reduced environmental impact.
A 1.3.5 Implications for national authorities
It may be necessary to amend the Act on taxes, depending on the results of ongoing studies.
A 1.3.6 Implications for local authorities
At any time, local authorities must take account of the effects of the waste tax (in their choice between incineration or
landfilling).
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A 2 EU waste regulation
Close interplay between EU and national regulations
Danish legislation on waste management is characterised by a close interplay between EU regulation and national
regulations.

EU regulation lays down overall frameworks and principles for waste management. The organisation of waste
management and the implementation of EU regulation in Danish legislation is a national task.

The formulation of EU waste strategy and legislation takes place in close co-operation between EU institutions and
Member States.

Denmark as front-runner
Denmark's impact on EU legislation has been significant, and together with a number of other EU Member States,
Denmark has often taken the lead in solving new tasks in waste management. Many of the central elements of the
Danish waste model have been - and still are - a source of inspiration to EU regulation. One example is the waste
hierarchy, especially in connection with the introduction of waste prevention. Another example is the principle of
source separation, permit requirements for waste treatment plants, and the establishment of data collection.

EU objectives
EU objectives for waste management are primarily concentrated on prevention, promotion of recycling and other forms
of recovery,  and minimisation of final disposal.

The present Community strategy for waste management, in particular objectives and measures, is described in
Communication from the Commission on the Community strategy for waste management, adopted on 30th July 1996.

The waste management policy has resulted in the adoption of a number of legal instruments setting up obligations for
Member States in waste management.

Member States are under an obligation to draw up one or several plans for the management of waste in order to achieve
the objectives for waste management laid down in Directives.

The central legislative instrument is the Council Directive 75/442/EEC as amended by Council Directive 91/156/EEC,
also known as the "framework" Directive on waste. This Directive is supplemented by a number of Directives
regulating particular types of waste. In addition, regulations have been issued in the form of a number of Directives on
the treatment of waste, incineration of waste, and incineration of hazardous waste. Finally, a proposal for a Directive on
the landfill of waste has been tabled and is expected to be adopted in mid-1999.

Objectives and requirements for waste management laid down in waste-related Directives are described below,
including the requirements to draw up waste management plans.

Regulations on transboundary movements of waste are also described.

A 2.1 General requirements of the framework Directive on waste

The Directive on waste33 provides a number of basic definitions and principles for environmentally sound management
of waste. The scope of the Directive covers all waste that is not regulated separately.
Waste hierarchy
•  waste prevention
•  recycling
•  incineration with energy recovery

                                                          
33 Council Directive 75/442/EEC as amended by Council Directive 91/156/EEC
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•  landfilling

The Directive defines forms of treatment of relevance in waste management. It distinguishes between recovery (forms
of treatment ensuring resource utilisation of waste, such as recycling and incineration with energy recovery) and
disposal, i.e. forms of treatment where resources in waste are not utilised (including landfilling).

The Directive lays down the waste hierarchy described above in which waste prevention has the highest priority,
followed by recycling and other types of recovery, including incineration with energy recovery. Waste which cannot be
treated in these forms is landfilled.

Principles for proximity and self-sufficiency
Under the terms of the Directive, Member States are required to establish an integrated and adequate network of
disposal installations enabling both the Community as a whole as well as Member States individually to dispose of
waste generated on their territory.

Environmentally sound management of waste
Member States are required to ensure that waste is managed without endangering human health and the environment.
The Directive prohibits the abandonment, dumping or uncontrolled disposal of waste and lays down requirements to the
effect that all treatment plants must obtain a permit, and that they are subject to periodic inspections.

Further to this requirement, the Directive lays down requirements for establishments or undertakings that carry out
waste treatment to keep a record of various information on waste treated.

Finally, the Directive lays down the "polluter-pays principle", i.e. the cost of disposing of waste must be borne by the
holders and/or the previous holders or the producer of the product from which the waste came.

Drawing up plans to attain the objectives
In order to attain the objectives of the Directive, Member States are required to draw up waste management plans.
Member States may prevent movements of waste which are not in accordance with their waste management plans.

The Directive gives a list of specific requirements for the contents of such plans relating to the type, quantity and origin
of waste, technical requirements, management of particular wastes and suitable disposal sites or installations.

Implementation in Denmark
The framework Directive on waste has been implemented in Denmark in, for example, the Danish Environmental
Protection Act and the Statutory Order on Waste.
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A 2.2 Special requirements for hazardous waste

A 2.2.1 Directive on hazardous waste
The Council Directive on hazardous waste34 covers all hazardous waste as defined in
Annexes I, II and III of the Directive and the list of hazardous wastes35.

Waste is categorised as hazardous if it features on the list of hazardous waste and/or displays the properties listed in
Annexes II and III to the Directive which render them hazardous.

Permits

Inspection
Requirements of the Directive correspond to requirements laid down in the framework Directive on waste: permits for
establishments or undertakings carrying out storage, treatment or disposal of hazardous waste, and periodic inspections
of establishments or undertakings transporting such waste.

Prohibition to mix waste
The Directive also prohibits mixing of hazardous waste of different categories or mixing hazardous waste with non-
hazardous waste.

The Directive requires Member States to ensure that hazardous waste is labelled and packaged in connection with
collection, transportation and temporary storage.

The Directive lays down requirements that producers, carriers and disposal plants for hazardous waste keep a record of
various information on waste treated.

Plans
This Directive also establishes the requirement to draw up management plans for hazardous waste.

Implementation in Denmark
The implementation of the Directive in Danish legislation is ensured through a number of provisions in the Statutory
Order on Waste.

The Directive on hazardous waste is supplemented by a number of  individual Directives regulating particular types of
hazardous waste. Basic principles contained in the framework Directive on waste and the Directive on hazardous waste
on, for example, permits for enterprises storing, treating or disposing of hazardous waste, periodic inspections of
enterprises transporting such waste, as well as plans for management of hazardous waste also apply to these individual
Directives.

A 2.2.2 Directive on waste oils
Requirements for special management
The Council Directive on the disposal of waste oils36 prohibits any discharge or treatment of waste oils causing a risk of
pollution. If such discharges and treatment forms cannot be avoided, Member States must take the necessary measures
to ensure safe collection and disposal of waste oils.

The Directive lays down requirements to the effect that waste oils are primarily treated by regeneration and/or
incineration with energy recovery.

The Directive gives emission values in connection with incineration of waste oils.

In addition, the Directive requires that establishments or undertakings collecting waste oils are registered and inspected
by competent authorities. Establishments or undertakings carrying out disposal of waste oils are also requested to obtain
a permit.

                                                          
34 Council Directive 91/689/EEC
35 Council Decision (94/904/EC) of 22nd December 1994 establishing a list of hazardous waste pursuant to Article 1 (4) of
Council Directive 91/689/EEC on hazardous waste
36 Council Directive 75/439/EEC as amended by Council Directive 87/101/EEC
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The implementation of the Directive in Danish legislation is ensured through a number of provisions in the Statutory
Order on Waste.

A 2.2.3 Directive on batteries and accumulators
The Council Directive on batteries and accumulators containing certain dangerous substances37 aims at harmonising
national measures on the management of spent batteries and accumulators containing mercury, cadmium or lead.

Requirements for collection

The Directive orders Member States to establish collection schemes for spent batteries and accumulators containing
mercury, cadmium or lead, as well as to ensure separate treatment and disposal.

The Directive prohibits the marketing of alkaline manganese batteries and the incorporation of accumulators in
appliances, if batteries or accumulators exceed limits fixed in the Directive.

The Directive is supplemented by a Commission Directive on a marking system for batteries and accumulators38. The
marking must support the provisions of the Directive on batteries and accumulators on collection and recovery of
batteries and accumulators.

The Directive also lays down provisions on the use of economic instruments such as deposit and return systems, charges
or taxes.

Plans
The Directive orders Member States to draw up plans for attaining the objectives of the Directive. Plans must comprise
initiatives to promote marketing of "green" batteries and ensure that heavy metal-containing batteries are separated from
household waste.

The Directive has been implemented by the Statutory Order on certain batteries and accumulators containing dangerous
substances, the Statutory Order on Waste, the Statutory Order on a fee on lead accumulators and the Act on
Remuneration for the collection of lead accumulators etc.

A 2.2.4 Directive on PCBs and PCTs
Special requirements for disposal
The Council Directive on the disposal of polychlorinated biphenyls and polychlorinated terphenyls (PCB/PCT)39

regulates the disposal of PCBs/PCTs and the replacement or disposal of equipment containing PCBs as well as the
disposal of used PCBs. The Directive prohibits reuse of PCBs.

The purpose of the Directive is to ensure environmentally safe disposal of PCBs and PCTs. For large PCB volumes
(more than 5 dm3), decontamination and/or disposal must be effected at the latest by the end of 2010. For equipment
with contents of less than 5 dm3, disposal must be ensured at the latest at the end of the product's useful life.

Member States must ensure that inventories are compiled of equipment with PCB volumes of more than 5 dm3 .

The Directive must be seen in connection with the Directive on reduced marketing and use of certain dangerous
substances and preparations, partly prohibiting the use of PCBs/PCTs, the Directive on waste oils and the Directive on
the incineration of hazardous waste.

Plans
Plans for the replacement, collection and safe disposal of PCBs must be drawn up.

The Directive on PCB/PCT was implemented in Danish legislation in December 199840.

                                                          
37 Council Directive 91/157/EEC
38 Commission Directive 93/86/EEC
39 Council Directive 96/59/EC
40 Statutory Order no. 925 of 13th December 1998 on PCBs, PCTs and substitute substances
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A 2.3 Special requirements for packaging and packaging waste
The Directive on packaging and packaging waste41 should be seen in connection with the framework Directive on waste
and the Community strategy for waste management. The Directive on packaging and packaging waste is the first
example of a Directive fully based on the waste hierarchy.

The Directive includes provisions on prevention of packaging waste, including the promotion of reuse systems for
packaging. It also sets up a number of quantitative objectives for the recycling of packaging waste.

Quantitative treatment requirements
The Directive sets up requirements to the effect that between 50 per cent and 65 per cent of total packaging waste must
be recovered no later than year 2001. Of this, between 25 per cent and 45 per cent of total packaging waste must be
material recycled.

In addition to overall objectives for material recycling, the Directive also sets up specific requirements for recycling of
each packaging material. As a minimum 15 per cent of each packaging material must be recycled no later than year
2001. These requirements are directed at glass, paper and cardboard, metal and plastic. In Appendix E, Section E5, it is
described how Denmark ensures compliance with these requirements.

In Denmark, it is expected to attain a recycling rate of around 45 per cent of packaging waste by year 2001. The major
part of the remaining packaging waste is incinerated with energy recovery. On the basis of implemented and planned
initiatives in packaging waste management and in waste management in general - including the ban on landfilling of
waste suitable for incineration, it is expected that total recovery of packaging waste will be above 80 per cent and
thereby go beyond the targets stated in the Directive on packaging and packaging waste. Denmark must inform the
Commission of this in compliance with Article 6 (6) of the Directive.

Requirements for packaging
To support the objectives of the Directive for treatment of packaging waste, the Directive sets up requirements for
design of packaging. These requirements are directed at manufacturers (or importers) of packaging. The purpose of
these requirements is to reduce amounts of and environmental impact from packaging and packaging waste. The
Directive sets up concentration levels of heavy metals in packaging and so-called essential requirements on the
composition and nature of packaging.

Once a year, starting from mid-1999, Denmark must submit documentation to the Commission on recycling and
recovery of packaging waste.

In common with other Directives relating to waste, this Directive gives various provisions for marking systems, return,
collection and recovery systems, management plans, information systems and economic instruments.

National programmes for prevention and reuse
Finally, the Directive opens the possibility for Member States to launch specific national programmes or actions to
ensure prevention and reuse of packaging waste. Danish initiatives are described below.

In addition to ensuring that specific requirements of the Directive are complied with, each Member State must
implement other measures to prevent packaging waste (Article 4).

In 1998, the Folketing adopted an amendment of the packaging tax in effect at that time so that from 1999 taxes are
levied on packaging for certain products on the basis of packaging material and weight. It is expected that the weight-
based tax will give an incentive to reduce the weight of packaging and thereby have a waste-preventive effect on
packaging waste arisings.

In addition, Denmark has introduced a subsidy scheme for cleaner products etc. which in a long term perspective is
expected to have a waste preventive- effect. This scheme is described in more detail in the Section A1 on instruments.

Apart from the possibility of creating incentives for manufacturers to develop new, material-saving or other
environment-friendly technologies through economic instruments such as taxes, Member States do not have much room

                                                          
41 European Parliament and Council Directive 94/62/EC
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to implement waste-preventive measures at manufacturing level. The Directive sets up requirements for composition
and nature of packaging, and thus packaging must be optimised in relation to prevention as far as possible.

As a consequence, Denmark has chosen to primarily focus on waste management in relation to national initiatives for
prevention. The reuse of packaging is a logical and efficient way of preventing waste arisings.

Special effort for beverage packaging
Denmark has selected beverage packaging as a special area for initiatives, as this packaging type potentially represents
a very significant amount of packaging waste due to the large volumes.

Under the Danish scheme, beer and carbonated soft drinks may only be marketed in approved refillable packages42.

The bottle return system means that each year we avoid the disposal of around 390,000 tonnes of waste (total weight of
the corresponding volume of single-use bottles of glass or plastic).

Imported beverage may be marketed in packages that are not approved, provided that they are covered by a deposit and
return system ensuring refilling or material recovery.

Bottles for wine and spirits are collected in municipal collection schemes (see also Appendix E, Section E7), by
retailers, and from restaurants.

Whole bottles are washed and sent for refilling either in Denmark or abroad. Cullets are sent for material recovery. A
reimbursement of the packaging tax through export of bottles for refilling contributes to supporting reuse of wine
bottles.

The scheme for bottles for wine and spirits means that each year we avoid around 50,000 tonnes of waste.
Reuse of transport packaging

Finally, large quantities of plastic transport packaging - especially crates for beer and soft drinks, transport boxes for
foodstuffs in the retail trade, and pallets - are reused.

The Directive has been implemented in Danish legislation by, for example, the Statutory Order on Waste, the Statutory
Order on certain requirements for packaging, and the Statutory Order on Packaging for Beer and Soft Drinks

A 2.4 Directives on treatment plants

The future Directive on the landfill of waste will be one of the most important legal instruments for installations for the
treatment of waste. A number of other Directives lay down requirements to plants treating waste, for example the
Directives on waste incineration.

A 2.4.1 Draft Directive on the landfill of waste
Directive on the landfill of waste
The draft Directive on the landfill of waste is drawn up under the framework Directive on waste. The purpose of the
Directive is to introduce measures, procedures and guidelines to prevent or, as far as possible, reduce environmental
impacts from landfills. This means especially contamination of surface water, groundwater, soil and air, load on global
environment, including the greenhouse effect, as well as risks from landfilling of waste to human health.

The Directive will cover all new landfills, but existing landfill sites must also comply with requirements of the Directive
before a specific date.

Landfill sites serving islands or landfills located in isolated settlements may be exempt from provisions of the Directive
in certain situations.

                                                          
42 The scheme is based on the Statutory Order from the Ministry of Environment and Energy on Packaging for Beer and
Soft Drinks, no. 124 of 27th February 1989, with subsequent amendments.
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The Directive will introduce common procedures for permits for all classes of landfill (for hazardous, non-hazardous
and inert waste), and it will introduce procedures for reception of waste for landfilling. Reception procedures will be
based on waste classification.

Phasing-out and requirements for treatment
In order to reduce amounts of biodegradable waste going to landfills, the draft Directive lays down targets for amounts
of this type of waste that Member States may landfill.

These targets must primarily be met by composting, biogasification or material/energy recovery.

Furthermore, it is required that - with some exceptions - all waste is pre-treated before landfilling.

Economic instruments
The draft Directive requires that the price of landfilling must reflect all costs of establishment and operation of the
landfill site. As far as possible, this also covers costs of financial security, costs of closure and aftercare for a period of
minimum 30 years.

Implementation in Denmark
The Directive must be implemented in Danish legislation no later than two years after its publication in the Official
Journal.

A 2.4.2 Directives on incineration
 
Council Directive 89/369/EEC on the prevention of air pollution from new waste incineration plants and Council
Directive 89/429/EEC on the prevention of air pollution from existing waste incineration plants are both adopted under
the framework Directive 84/360/EEC on the combating of air pollution from industrial plants. At the same time, the two
Directives relate to the framework Directive on waste.

Authorisation etc.
The Directives on incineration regulate authorisation, design, equipment and operation of new and existing municipal
incineration plants.

Emission limit values
The Directives lay down emission limit values for dust, certain combinations of heavy metals, hydrochloric acid,
hydrofluoric acid and SO2.

The Directives give requirements for measurements, inspection and reporting from plants.

The Directives do not apply to plants that are specially designed for incineration of sludge from wastewater treatment
plants, chemical, toxic or hazardous waste as well as medical waste, even if such plants may also incinerate domestic
waste.

The Council has adopted the Council Directive 94/67/EEC on the incineration of hazardous waste. This Directive lays
down rules on design, operation and control of plants incinerating hazardous waste, as well as plants co-incinerating
hazardous waste.

A 2.5 Transboundary movements of waste

Council Regulation on shipment of waste
The Council Regulation on shipments of waste43  was adopted, among others,  to implement the Basel Convention of
22nd March 1989 on the control of transboundary movements of hazardous wastes and their disposal, as well as an
OECD Council Decision on the control of transfrontier movements of waste destined for recovery operations.

A 2.5.1 Regulation on shipments of waste
                                                          
43 Council Regulation No. 259/93 on the supervision and control of shipments of waste within, into and out of the European
Community, as amended by Council Regulation No. 120/97 of 20th January 1997
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Regulations apply directly and are thereby binding for authorities and citizens. Contrary to Directives, Regulations do
not have to be implemented in national legislation.

However, the Regulation on shipments of waste is supplemented in Danish legislation by a Statutory Order on import
and export of waste44, giving, for example, provisions on sanctions and inspection.

Basic principles
The Regulation lays down a number of procedures to be followed in connection with transboundary movements of
waste, building on the principle of prior notification and authorisation as well as provision of financial guarantees. The
Regulation also regulates in which cases competent authorities may prohibit shipments of waste.

The Regulation distinguishes between waste destined for disposal and waste destined for recovery. Waste for recovery
is divided into three main categories - green, amber and red.

Reasoned objections for competent authorities to prohibit shipments of waste vary depending on the destiny of waste:
disposal or recovery.

The Regulation requires that all shipments of waste for disposal are notified and authorised.
Shipments of waste for disposal

The Regulation lists a number of reasoned objections to shipments of waste for disposal. A Member State may, partially
or generally, prohibit shipments of waste into and out of its territory. Such a partial or general ban must be justified by
the fact that the waste in question may be disposed of in a plant closer to its origin (proximity principle), or that the
waste in question should be subject to recovery instead of disposal (priority for recovery), or that the Community as a
whole should become self-sufficient in waste disposal and that Member States should move towards that aim
individually, so that the waste problem is not solved by exportation of waste (principle of self-sufficiency).

There is also a possibility to make objections to separate shipments of waste for disposal, if such shipments oppose to
the principle of self-sufficiency, the proximity principle, waste management plans or national environmental legislation.

Shipments of waste for recovery
Waste for recovery is divided into three main categories: green, amber and red waste, and different rules apply to
transboundary movements of waste depending on the category. Waste which does not feature on any of the lists must
follow the procedure for red waste.

Green waste is not covered by the provisions of the Regulation as to notification, but in order to assist the tracking of
waste, the shipment must be accompanied by various information on, for example, the identity of the consignee of the
waste and the holder of the waste.

Amber waste is covered by the requirement for notification. If no objections to the shipment have been raised within a
given period of time, the shipment may take place without written authorisation.

Red waste follows the same procedure of notification as amber waste, but shipment can only take place after receipt of
written authorisation from the competent authorities.

Possibilities of objection to shipments of waste for recovery are more limited than for waste for disposal. As green
waste is exempt from the provisions of notification, the Regulation gives no direct possibility of raising objections to
shipments. For amber and red waste the most important objections are waste management plans and/or national
legislation.

There is also a possibility of raising objections if the ratio of the recoverable and non-recoverable waste does not justify
the recovery under economic and environmental considerations (fictive recovery).

In addition, the Regulation lists a number of specific reasoned objections.

A 2.5.2 The Basel Convention
                                                          
44 Statutory Order no. 971 of 19th November 1996
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As from 1st January 1998, it is prohibited to export hazardous waste from OECD countries to non-OECD countries.
This so-called export ban is the implementation of a ban adopted under the Basel Convention.

The Basel Convention on the control of transboundary movements of hazardous wastes and their disposal was adopted
in the UNEP in Basel in 1989 and took effect in May 1992.

One of the main purposes of the Convention is to reduce the number of movements of hazardous waste. The
Convention also defines a number of procedures in connection with movements, for example, requirements for
notification and authorisation of movements.

Together with the other EU Member States, Denmark has implemented the Basel Convention in the so-called
Regulation on shipments of waste, regulating transboundary movements of waste, including hazardous waste.

In March 1994, at the initiative of, among others, Denmark, the parties to the Convention adopted, an immediate ban on
the movement of hazardous waste destined for final disposal and a ban on exports from OECD countries to non-OECD
countries of waste for recycling, taking effect no later than 1st January 1998.

Due to non-ratification, the ban has not yet taken effect formally.  Despite this, the EU has amended the Regulation on
shipments of waste to the effect that the ban covers all EU Member States.

In order to ensure an operational ban, two lists have been prepared and adopted in parallel to the ban: a list of hazardous
waste and a list of non-hazardous waste. These two lists provide the technical basis for determining whether waste is
hazardous or non-hazardous and thereby whether a given movement is covered by the ban. The two lists have been
incorporated in Annex V to the Regulation.
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B 1 Developments in waste amounts

B 1.1 Status
Objectives year 2004
•  stabilise total waste amounts
•  utilise energy and raw material resources in waste
Total waste amounts increased from 1995 to 1996 by 10 per cent, but decreased by 0.5 per cent from 1996 to
1997. Overall objectives for waste treatment year 2000 have been met45.

Total waste generation was relatively stable from 1996 to 1997. This is mainly due to a decrease of 24 per
cent in amounts of residues from coal-fired power plants, and an increase in construction and demolition
waste of 11 per cent. Waste amounts from industry, the service sector and wastewater treatment plants only
increased by 1 to 4 per cent, and household waste arisings were stable.

In Denmark, 12.9 million tons of waste were generated in 1997 (see Table 1). Of this, 2 per cent was
hazardous waste46 and 7 per cent packaging waste47.

Table 1. Total waste generation in
Denmark, 1994 to 1997.

'000 tonnes

Source 1994 1995 1996 1997

Households 2,575 2,610 2,767 2,776
    Domestic waste 1,662 1,628 1,655 1,621
    Bulky waste 606 618 639 588
    Garden waste 286 326 401 443
    Other 21 38 72 124

Institutions/trade and offices 656 834 851 861

Manufacturing etc. 2,309 2,563 2,632 2,736

Building and construction 2,433 2,559 3,088 3,427

Wastewater treatment plants 1,156 1,195 1,212 1,248

Slag, fly ash etc. (coal-fired power plants) 1,962 1,699 2,332 1,775

Other 14 6 30 34

Total 11,105 11,466 12,912 12,857

Table 1 states distribution of waste generation 1994-1997 by source. Source: Waste statistics 1997, Environmental Review from the Danish Environmental
Protection Agency No. xx, 1999.

Targets for recycling have been met, as 63 per cent of waste was recycled. The target of reducing waste for landfilling
has also been met; 16 per cent of waste is landfilled today. Incineration accounts for 19 per cent, and special treatment
for 1 per cent.

The high recycling rate of construction and demolition waste has especially contributed to the high overall recycling
rate.

                                                          
45 According to Plan of Action for waste and recycling 1993-97, overall targets for waste treatment were: recycling 54 per cent
and landfilling 21 per cent.
46 In 1997, some 250,000 tonnes hazardous waste were generated in Denmark. Of this some 70,000 tonnes derived from so-
called secondary sources such as waste incineration plants. A minor decrease of 16,000 tonnes from 1996 to 1997 was
registered.
47 900,000 tonnes packaging waste were generated in 1996.
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B 1.2 Developments in waste amounts
Waste generation is the result of all activities in society. Total waste generation related to gross national product shows
a trend of increasing amounts of waste per DKK GNP in the period from 1985 to 1996. Waste generation is not similar
within different sectors or waste fractions. The ratio between waste amounts and GNP is relatively stable for household
waste, whereas a certain increase in the ratio is seen within the service sector.

Waste treatment in Denmark in 1994, 1995, 1996 and 1997.
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The Risø National Laboratory has developed a scenario model for the Danish Environmental Protection Agency in
which amounts of waste from primary sources are linked to waste generating economic activity in ADAM48.

The model assumes that there is a direct correlation between waste amounts and waste generating economic activity,
and the model can be used for scenario analyses of impacts of changes in level and composition of economic activities
on amounts of waste generated.

Another important assumption of the model is that mechanisms of waste generation remain the same. This means that
the relationship between waste amounts and the relevant economic activity (waste coefficient) is always constant. This
assumption is a simplification of real life, but since waste data are only available for the period 1994 to 1996, it is not
yet possible to determine future developments in the rate of waste coefficients more precisely.

The assumption of constant waste coefficients means that the model cannot take into consideration the impact of
behavioural changes, new technology or political measures within waste generation. Once waste data for a longer
period than 1994 to 1996 are available it will be possible to determine more precisely how behavioural changes in the
population influence developments in waste coefficients. In any case, it will be necessary to supplement the model with
assessments of impacts of new technology and political measures within waste generation.

A comparison of the model with actual developments in waste amounts in the period 1994-1996 shows that the model
can account for around 80 per cent of the increase in waste amounts from 1994 to 1996. This means, as assumed, that a
considerable part of the increase in total waste amounts can be attributed to economic development, whereas the
remaining part of the increase in waste amounts must be attributed to other factors such as new legislation or
behavioural changes.

Stricter requirements for emissions into the atmosphere or the aquatic environment will, for example, lead to more
waste in the form of cleaning products. The development of energy-saving products and subsequent political pressure to
use these (refrigeration equipment, double-glazed windows etc.) will in certain periods also lead to increased shift to
                                                          
48 Economic projection model from the Ministry of Finance
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new products, and thereby to more waste. By contrast, new energy policy targets of phasing out coal-based energy
production will lead to a decrease in amounts of residues from coal-fired power plants within the next 30 years.

The impact of economic development and other waste generating mechanisms will also differ from one sector to
another and from one fraction to another.

For example, economic development has a smaller impact on amounts of domestic waste from households than on
production waste from industry. Correspondingly, stricter environmental requirements for air and wastewater emissions
will primarily lead to increasing waste amounts from industry, whereas the shift to more energy-saving products will
have the largest impact on bulky waste amounts from households.

In order to decelerate the general increase in waste generation, it is necessary to clarify mechanisms behind waste
generation within different sectors, fractions and waste streams. On the basis of this knowledge, waste preventive
initiatives will be adapted to the different sectors or waste fractions in focus.

The scenario model will be a useful tool in identifying which sectors and fractions should be in focus in order to
decelerate developments in waste amounts. It will, however, be necessary to supplement the model with assessments of
impacts from behavioural changes, technological developments and political measures.

B 1.3  Waste - a resource
Waste contains energy and raw material resources that may be utilised. In Denmark, the energy resource in waste
suitable for incineration is recovered. Waste may also contain raw material resources such as heavy metals.

The challenge ahead is to utilise all resources in waste, to recover raw materials in waste, and to bring them back into
circulation. Efforts in future will therefore also focus on raw material resources, including the development of treatment
methods allowing the recovery of raw material resources in waste.
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B 2 Technological development in waste management

B 2.1 Status
Objectives year 2004
•  ensure development of treatment technologies for PVC, impregnated wood, batteries, and shredder waste
•  ensure continuous and systematic technological development
The quality of waste treatment must be improved. Better-quality waste treatment requires development of new
technology.

Denmark has always been at the forefront of waste treatment technology. If technologies suitable for waste of the future
are to be developed at an overall level, an intensive effort is called for, allowing us to solve the task systematically in
the entire country. It will be necessary for the State to get involved in this work.

Local councils are responsible for waste management. This makes them important operators in the identification of new
waste types for separate treatment, the establishment of new logistic systems, and the choice of technologies for the
treatment of waste.

Profitable treatment of waste requires, however, that plants have sufficient supply and sound financial basis. The need
for sufficient supply will, for example, require that small waste fractions are collected from larger areas. Co-operation
among regions - also across borders - or among sectors with many small enterprises may be the key to creating the
necessary basis for recycling specific fractions. It may be necessary to establish a small number of plants for the
treatment of certain waste streams. The siting of such plants must be adapted to supply and logistics. Kommunekemi
A/S is a good example of an enterprise receiving waste fractions and having a collection network that covers all
municipalities in the country.

Technological development does not happen automatically in the waste area. The reasons for this are that waste
management competence is decentralised and that sources of several waste fractions are dispersed unevenly over the
country. For example, one waste fraction may be generated in small quantities in all municipalities. Other waste
fractions may arise in large quantities in few municipalities. Therefore, supply is not secured. This constitutes a barrier
to innovation and development of profitable collection schemes and treatment methods.

In addition, market prices fluctuate greatly, and consequently initial investments in the sector are risky. There is no
incentive to invest in the development of new plants and put them to commercial use.

Both local authorities and enterprises need an incentive to take the lead in developing solutions which are necessary to
meet objectives in society.

Today, we have identified a need for technological development for certain fractions, such as plastic (including PVC),
impregnated wood, shredder waste, and batteries. The Council for Recycling and Cleaner Technology has in the past
five years granted subsidies to a number of projects. Subsidy funds available in the new Environmental Council for
Cleaner Products are also important when pilot projects for different waste fractions are launched. However, funds are
not sufficient to ensure the necessary improvement.

It is necessary, at an overall level, systematically to develop methods adapted to waste of the future. The State must
therefore assume its part of responsibility and become actively involved.

There is a need for intensive efforts to lift the level in waste management. A lift to ensure that waste management in the
entire country is improved. This effort will also contribute to ensuring that Denmark in future is also in the forefront
with environmentally high-quality waste treatment. Efforts may also have a positive impact on employment. New ways
of thinking are required, both in terms of technology and organisation, and it is necessary that improvements are nation-
wide.

B 2.2 Future initiatives
Measures
•  support technological development
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•  seek additional financing possibilities
Technological development within waste management will be supported. In co-operation with operators, the
Government will evaluate areas where there is a need for enhanced efforts and how best to support these efforts.

B 2.3 Economy
The need for financing is to a certain extent covered by funds in the Environmental Council for Cleaner Products.
However, the Council is not at present able to grant subsidies for plant investment. There is a need to examine which
additional financing possibilities should be established in order to secure development.



24

B 3 Statistical basis

B 3.1 Status
Objectives year 2004
•  collect knowledge on waste at detailed level to be used by

•  enterprises
•  local and national authorities

•  measure effects of future efforts in waste management
There is a need for a registration system allowing the monitoring of waste in a simple way "from cradle to grave", in
detail. Data collected will be used by, for example, waste generating enterprises and national and local authorities (local
and regional authorities and the Danish Environmental Protection Agency). Data must be used in planning by local
authorities to form the basis for decision-making for regulation as well as supervision work.

Data are also needed to monitor whether initiatives have had the desired effect.

A central data reporting system has been established (Information System for Waste and Recycling - the ISAG) which
each year gives a good picture of waste generated in Denmark as well as treatment of this waste.

The ISAG gives a good general picture, but it cannot be used to follow different waste streams in detail. For example,
the ISAG cannot provide information on origin of waste in terms of industrial sectors.

The ISAG is extended regularly, and the latest modification of the system implied an extension with more detailed
information on generation and treatment of hazardous waste. The modification came into effect with reports for 1998.

In parallel to the ISAG, data are collected regularly on different waste fractions in the form of, for example, material
stream and mass flow analyses.49-50.

In addition, several local authorities have developed individual data systems on waste, and consequently waste
generating enterprises report information on their waste at different times and to several different authorities.

There is therefore a need to ensure systematic collection of comparable data on waste at a detailed level and in a way
that both enterprises and local and national authorities can use data. This need will increase in future, as more and more
waste fractions become subject to special treatment.

A proposal is being drafted on a simplified system for registration of data on waste - for waste planning and supervision
of waste disposal in Denmark. This will lead to a proposal for a further extension of ISAG data so that it is possible for
local authorities and the Danish Environmental Protection Agency to act on the basis of comparable data at a more
detailed level than today.

A concrete proposal for the extension of the ISAG has not yet been finalised, but one of the ideas being discussed is a
system where present ISAG reports are supplemented by information on, for example, waste carrier, plant capacity,
operating data, treatment prices, detailed information on hazardous waste, and geographical source of recycling.

As a tool in municipal waste management planning, the annual reports to the ISAG might be supplemented every four
years by detailed information on waste generation directly from enterprises to local authorities or waste companies
using such information.

Environmental indicators have been developed in waste management, covering information on waste amounts in
general, and especially glass and paper. Indicators are not designed to follow new efforts in waste management, such as

                                                          
49 Material stream analyses have been made regularly for paper, cardboard, glass, organic waste and construction and
demolition waste.
50 Mass flow analyses follow groups of substances and products "from cradle to grave" and also comprise information on
waste. Such analyses have been made for PVC, impregnated wood etc.
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efforts that aim at reducing contents of environmental contaminants in waste. With increased focus on environmental
contaminants in waste, new indicators are to be developed.

There is also a need to survey the composition of waste from institutions, trade and offices with a view to identifying
new areas of effort aimed at increased recycling and reduced landfilling of waste generated in this sector.

In future, there will also be a need to carry out material stream and mass flow analyses for selected waste
fractions, especially in areas where the overall data registration (the ISAG) is not sufficient. Such an area is
for example bulky waste. Registration of bulky waste is complicated as in some regions it is registered as
household waste and in other regions as industrial and commercial waste.

B 3.2 Future initiatives
Measures:
•  extension of waste data registration
•  development of indicators for measuring environmental impact of waste
•  survey of waste from institutions, trade and offices
Development of methods that can measure the effect of initiatives on reducing environmental impacts in waste
management, for example by measuring heavy metals in residues, must be promoted.

When results are available, new indicators will be included in the annual indicator report from the Ministry of
Environment and Energy.

A survey will be carried out of waste from institutions, trade and offices.

Material stream and mass flow analyses will be prepared in areas were ISAG registrations are not sufficient.

B 3.3 Regulation
General information on waste is collected under the Information System for Waste and Recycling (the ISAG) which
took effect in 1993. The ISAG is administered by the Danish Environmental Protection Agency. According to the
Statutory Order on Waste, enterprises carrying out collection and treatment of waste must report information on waste
managed to the Danish Environmental Protection Agency.

B 3.4 Environmental impact assessment
An extended data system allowing the monitoring of separate waste fractions will facilitate the assessment of
impacts of concrete measures for different waste fractions.

B 3.5 Implications for national authorities
The envisaged modifications to the ISAG system are intended to take effect in connection with reporting as per 31st

January 2001. The Statutory Order on Waste will be amended accordingly.

B 3.6 Implications for local authorities
Local authorities will use the data system to provide the basis for municipal waste management planning, and to carry
out supervision of waste management in the municipality.
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C 1 Capacity - incineration plants

C 1.1 Waste amounts, capacity, and catchment areas
In 1997, 2.4 million tonnes of waste were treated at Danish incineration plants. A further 180,000 tonnes municipal
sewage sludge were incinerated at specific sludge incineration plants.

In 1995, incineration capacity and needs balanced. The ban on landfilling of waste suitable for incineration in effect
since 1st January 1997, increasing waste amounts, and delays in the conversion to co-generation (combined power and
heating generation), however, are all factors that have led to a deficiency in capacity today.

On 1st January 1997, 31 waste incineration plants were in operation in Denmark. Since 1991, six old incineration plants
have been phased out, and the oldest incineration plant in operation today was built in 1968.

Total number of oven lines in 1997 was 70, divided into 25 co-generation (CPH) and 45 hot water generating (HW)
oven lines. The policy has been to ensure maximum energy utilisation and to shift as much waste as possible to CPH
plants. HW capacity has not been established since 1992. Incineration capacity of plants varied in 1995 between 14,000
tonnes and 315,000 tonnes per year. Of total amounts of waste incinerated, 57 per cent was treated at CPH plants and 43
per cent at HW plants.

Aim: regional balance
In Waste 21, a number of waste regions have been defined. A waste region is a well-
defined geographical area within which co-operation on exploitation of incineration
capacity etc. is logical and expedient.

Danish waste management policy aims at ensuring sufficient capacity within each waste
region to treat waste suitable for incineration generated in the region. This policy is in
accordance with the principle of self-sufficiency in the waste regions and the proximity
principle entailing that waste suitable for incineration is treated at nearby incineration
plants to the largest possible extent.

Incineration capacity and waste amounts in Denmark in 1995 and year 200051 are shown below.

1995 figures reflect actual amounts of waste suitable for incineration delivered to Danish incineration plants. Amounts
of waste suitable for incineration landfilled or stored temporarily are not included. The amounts of waste suitable for
incineration in year  200052 are projections based on data reported to the ISAG (the Danish Information System for
Waste and Recycling) combined with anticipated economic development from the Danish Ministry of Finance.

Waste amounts and capacity in '000 tonnes, Denmark
Catchment areas: 34
Waste incineration plants: 31

                                                          
51 Information on waste amounts and capacity in Denmark year 1995 and 2000 stated in this appendix is taken from the report
“Affaldsmængder til forbrænding år 2000" (Waste amounts for incineration year 2000, Danish only), published in October
1997 by the Danish Environmental Protection Agency and the Danish Energy Agency.
52 Waste amounts year 2000 do not include amounts in temporary storage.
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Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 1,175 1,125

2,299 2,135
2000 2,071 0,885

2,956 2,890

Waste amounts and capacity are stated below for six waste regions in Denmark year 1995 and year 2000 ('000 tonnes).

Waste region Sealand53

Excess
9 catchment areas: Amagerforbrænding, Vestforbrænding, Nordforbrænding, VEGA, KARA, KAVO, FASAN, REFA, Novoren.

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 430 681

1,111 1,035
2000 930 645

1,575 1,296

Waste region Bornholm
Balance
1 catchment area: All municipalities in Bornholm, organised in Bofa.

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 - 21

21 20
2000 - 21

21 21

Waste region Funen
Lack of capacity
4 catchment areas: Nyborg, Svendborg, Fynsværket, Vestfyn

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 - 69

69 59
2000 208 -

208 279

Waste region Southern Jutland
Lack of capacity
5 catchment areas: Haderslev, Sønderborg, Vejen, Kolding, Horsens

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 311 15

326 309
2000 312 15

326 389

Waste region Central Jutland
Lack of capacity
8 catchment areas: Måbjergværket, Knudmoseværket, Reno Syd, Hammel, Århus Nord, Grenå, Fællesforbrænding, 4-S Skive.

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 223 200

423 401
2000 361 116

477 573

                                                          
53 Since the report “Affaldsmængder til forbrænding år 2000" (Waste amounts for incineration year 2000) was published, the
waste companies KAVO and NOVOREN in the County of Western Sealand have entered an agreement on delivery of waste
suitable for incineration to the incineration plant Fynsværket. The division into waste regions and the list of catchment areas in
different waste regions are revised regularly.
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Waste region Northern Jutland
Balance
7 catchment areas: Thisted, Aars, Hadsund, Reno Nord, AVV, Frederikshavn, Skagen

Incineration capacity Co-generation Hot water Total capacity Waste amounts
1995 210 139

349 310
2000 260 89

349 331

Waste suitable for incineration is generally led to nearest waste incineration plant

It does happen that waste suitable for incineration is transported from one waste region
to another. Based on available data54 from 1995, is has been calculated that amounts of

waste suitable for incineration treated outside the region of generation on an average were below 2 per cent of total
amounts incinerated in 1995.

It is thereby ensured to a large extent that waste suitable for incineration is incinerated in the region of generation.

C 1.2 Capacity utilisation
Capacity utilisation in 1996 close to maximum.
In 1996, around 2.3 million tonnes of waste were delivered to waste incineration plants, corresponding to utilisation of a
little below 80 per cent of maximum theoretic capacity at that time. In other words, capacity was utilised close to
maximum.

There are a number of limitations to maximum utilisation of capacity. One limitation is seasonal variations in heating
needs, meaning that some oven lines cannot be in operation during summer months. As a consequence, it is necessary in
some periods to cool off heat. Another limitation consists of old hot water generating waste furnaces that, for
environmental reasons, can only be used in transitional periods or only in certain periods of the year. There may also be
limitations due to operation or design.

C 1.3 Objectives and future initiatives

Objectives
•  incineration capacity adapted to actual needs.
•  optimum energy utilisation, largest possible CO2 mitigation
•  regional self-sufficiency.

Measures
•  enhanced co-ordination or establishment of rules on incineration capacity.

Total amounts of waste to be incinerated in year 2004 will be larger than in 1997. Waste 21 launches initiatives for
increased recycling which will shift waste from incineration, but other factors have the opposite effect. First and
foremost, the ban on landfilling of waste suitable for incineration is expected to shift large amounts of waste from
landfilling to incineration. An increase in waste arisings up to 2004 will also mean more waste for incineration. In
addition to present projects on extension of capacity, it is expected up to 2004 that a further 5 to 10 per cent incineration
capacity will be established.

New challenges are ahead due to increased capacity needs, overall energy policy, and stricter environmental
requirements55. These challenges will be solved in close co-operation between local, regional and national authorities.

                                                          
54 Data can be seen in the report “Affaldsmængder til forbrænding år 2000" (Waste amounts for incineration year 2000).
55 A new EU directive on waste incineration is in the pipeline, comprising requirements for emissions.
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The aim is to adapt capacity to needs and locate capacity in a way that allows for best possible energy utilisation and
largest possible CO

2
 mitigation based on the principle of regional self-sufficiency. In future, the establishment of new

plants, closing-down of operations, or conversion to co-generation will be better co-ordinated.

Much incineration capacity is today based purely on hot water generating oven lines. It is estimated that after year 2000
there will still be a need for utilising capacity in several of these ovens. The use of such ovens will be assessed
regularly, especially in respect of largest possible energy utilisation and stricter environmental requirements.

Co-ordination will be enhanced or rules will be issued ensuring overall planning nationally and regionally and that
environmental and economic aspects are respected.

C 1.4 Regulation
Under the terms of the Statutory Order on Waste56 local councils are under an obligation to ensure that waste suitable
for incineration which is not recycled is assigned to incineration at approved incineration plants, and that sufficient
incineration capacity is available for waste suitable for incineration.

Exemptions from this rule may be granted with a view to temporary storage of waste suitable for incineration, if
incineration capacity is insufficient for a period of time.

New waste incineration plants are approved today under Part 5 of the Danish Environmental Protection Act. Prior to
approval, regional authorities must carry out an EIA (Environmental Impact Assessment)57. Authorities must also
respect the terms of the Electricity Supply Act 58 and the Heating Supply Act 59 in their approval.

EU directive on waste incineration is expected to lead to stricter emission limit values

It is expected that a proposal for a new/revised EU directive on waste incineration will be
adopted in the near future. If the proposal is adopted in its present form, emission limit
values for Danish incineration plants will become stricter. In connection with new

approvals, authorities are trying to ensure that waste incineration plants can comply with future requirements.

C 1.5 Implications for national authorities
Developments in amounts of non-recyclable waste suitable for incineration will be monitored nationally and regionally
with regard to ensuring sufficient incineration capacity.

C 1.6 Implications for local authorities
In municipal waste management plans, local councils must state amounts of waste for incineration in relation to
capacity available. In this context, local councils must give an account of plans to bring down amounts of waste suitable
for incineration in temporary storage, including statements of the need for additional incineration capacity.

                                                          
56 Statutory Order of the Ministry of Environment and Energy No. 299 of 30th April 1997
57 In accordance with Statutory Order No. 849 of 30th September 1994 on the assessment of the effects of certain public and
private projects on the environment.
58 Electricity Supply Act, Statutory Order No. 632 of 1st July 1996 on electricity supply, amended by Act No. 486 of 12th June
1996, Act No. 189 of 12th March 1997 and Act No. 89 of 10th February 1998.
59 Heating Supply Act No. 382 of 13th June 1990, amended by Act No. 327 of 14th May 1992, Act No. 96 of 9th February
1994, Act No.  213 of 29th  March 1995 and Act No. 436 of 10th June 1997.
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C 2 Landfill capacity

C 2.1 Waste amounts going to landfill
In 1997, 2.1 million tonnes of waste were landfilled in Denmark. Fluctuations in landfilled amounts reflect changes in
amounts of landfilled fly ash from coal-fired power plants and landfilled industrial waste.

A general decrease in landfilling of household waste has been registered from 1994 to 1997.

Waste amounts going to landfill in 1,000 tonnesl
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Source:  Waste Statistics 1997, Environmental Review No. 1 1999 from the Danish Environmental Protection Agency

Energy 21 envisages a decrease in coal-based power generation, and consequently amounts of fly ash from coal-fired
power plants will decrease.

C 2.2 Regional planning
Based on information delivered by local authorities, who are responsible for waste planning, regional authorities in their
regional planning must ensure that areas are set aside for the necessary treatment capacity in the entire planning period -
both concerning landfills and waste incineration plants. Export and import of waste must be taken into consideration.

In connection with the 1997 revision of regional plans, it became clear that, in many counties, increased capacity needs
are to be expected in the period covered by the plans. Changes are to be incorporated in subsequent supplementary
regional plans. In order to ensure a balance between expected amounts of waste and existing and/or planned capacity,
regional plans must provide an overall statement of waste treatment capacity and considerations of possible siting of
waste treatment plants.

In the siting of new waste treatment plants, a number of criteria must be respected. These criteria are:

Guidelines from the Ministry of Environment and Energy on coastal landfills, memorandum of 27th December 1991,
and Statutory Order from the Ministry of Environment and Energy No. 921 of 8th October on quality standards for the
aquatic environment and requirements for discharge of certain dangerous substances into inland waters or the marine
environment60. This Statutory Order bans location of landfills in areas where discharges of leachate may cause pollution
of inland waters and the marine environment. Landfills must therefore not be located near sensitive aquatic
environments.

In the planning of large building and construction works, possibilities for utilising inorganic residues must also be
considered. Many construction works are planned and completed today without consideration of utilising such residues,
leading to a loss of resources and increased need for landfill sites.

                                                          
60 Danish only. Danish title: Kvalitetskrav for vandområder og krav til udledninger af visse farlige stoffer til vandløb, søer
eller havet. Implementing EU directive 74/464/EEC on pollution caused by certain dangerous substances discharged into the
aquatic environment of the Community.
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Finally, Guidelines no. 9 of 1997 from the Danish Environmental Protection Agency for waste landfills must be
respected.

On 1st January 1997, a ban on landfilling of waste suitable for incineration took effect. As a consequence, there may be
a need in some regions for temporary storage of waste suitable for incineration.

Landfills are in general covered by regulations on EIA in the Planning Act (assessment of the effect of certain public
and private projects on the environment). This is always the case for landfilling of hazardous waste.

C 2.3 Future capacity at Danish landfills
Temporary storage of waste suitable for incineration
There is a need for a detailed study of projections of waste arisings with a view to
ensuring that sufficient landfill capacity is available. In this connection it is also
necessary to ensure that sufficient capacity for temporary storage of waste suitable for

incineration is available.

Amounts of residues from coal-fired co-generation plants vary from one year to another due to varying electricity
demand. Recycling of residues depends partly on a few large construction works. It must be ensured that sufficient
capacity for landfilling of residues is available, and regional councils should assume this task in co-operation with
power companies.

Amounts of residues from waste incineration (slag and flue gas cleaning products) are expected to increase slightly. In a
letter of 24th August 1998 from the Ministry of Environment and Energy, three local councils and the relevant regional
councils have been requested to keep relevant sites available for the establishment of landfills for flue gas cleaning
waste.

Amounts of bioash (from straw and wood chips) are also rising. Analyses of ash show that cadmium contents are
relatively high. Limit values for cadmium and mercury will become stricter in year 2000 for application to farmland,
and it is therefore expected that there will be an increasing need for landfill capacity for this fraction.

As a consequence of new techniques using mixed fuels (biomass and coal), a new type of residue will be generated
which must probably be landfilled.

In addition, there is a need for landfilling of contaminated soil which cannot be cleaned. The amount of contaminated
soil for landfilling is expected to increase due to enhanced efforts for contaminated site clean-up. As to ordinary surplus
soil, this fraction may no longer be landfilled in raw material pits due to new legislation banning landfilling of soil in
raw material pits. In future, if surplus soil causes disposal problems due to the ban, it may be necessary for regional
authorities to establish alternative sites of disposal.

Amounts of soil will vary with increasing or decreasing activity in the building and construction sector.

Finally, increasing amounts of contaminated harbour sludge are expected, which must be disposed of in other ways
than by dredging. Here, special attention must be paid to coastal zones near harbours. It shall also be considered
whether it would be expedient to select one or several sites in the county with a view to subsequent recovery
possibilities.

Conclusion
Up to 2004, landfill capacity is sufficient at national level, but there are large differences among the regions due to
possibilities of identifying suitable sites for landfills. In addition, practice shows that planning must be carried out with
a 12 years' horizon. Considerations on capacity must therefore go further than the four years which are often practice in
planning.
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C 3 Capacity - hazardous waste

C 3.1 Hazardous waste - primary sources
In 1997, a total of 182,000 tonnes of hazardous waste were treated in Denmark. An outline of various hazardous waste
fractions and treatment is given in Table C 3.1 below.

In addition, hazardous waste is generated at waste incineration plants and other so-called secondary sources.61 An
outline of waste from secondary sources is given in Table C 3.2.

Table C 3.1 Hazardous waste by form of treatment
Hazardous waste 1997
(tonnes)

Recycling Incine-
ration

Special
treatment

Landfilling Total

 -Lead batteries1 14,448 447 14,895
 -Hermetically sealed Ni-Cd accumulators6 95 120
 -Waste oil led to district heating plants2 22,576 22,576
 -Oil/chemical waste led to Kommunekemi3 and 5 74,215 74,215
 -Dust emitting asbestos3 7,000 7,000
 -Hospital waste3 5,900 2,900 8,800
 -Sulphuric acid (coal-fired power plants)4 8,000 8,000
 -Oil and chemical waste from other primary
sources3

28,600 9,500 5,400 3,000 46,500

Total 51,143 38,423 82,515 10,000 182,106.
Sources: (1) Registrations under EU regulation on shipment of waste, (2) Subsidies granted for disposal of waste oil, (3) ISAG reporting 1996, (4) Elsam, (5)
Kommunekemi A/S, (6) Calculations from Danish Environmental Protection Agency.  Differences between total amounts of waste hermetically sealed Ni-Cd
accumulators (120 tonnes) and amounts collected for recycling reflect the fact that batteries are not collected separately, but are included in general waste
collection.

28 per cent of hazardous waste is recycled today:
•  lead accumulators and Ni-Cd batteries are collected and sent for reprocessing in Sweden or France
•  sulphuric acid is exported for recycling
•  waste from the photographic industry is recycled in Great Britain

21 per cent is incinerated:
•  waste oil: In 1997, around 35,000 tonnes waste oil were treated. Just below 60 per cent was treated at district heating

plants, and around 40 per cent was destroyed at Kommunekemi A/S
•  health-care risk waste: Health-care risk waste amounts to 8,800 tonnes. Around 35 per cent is treated at SWS

(Special Waste System). The rest is treated at seven conventional waste incineration plants (Affaldsselskabet
Vendsyssel Vest I/S, I/S Amagerforbrænding, BOFA I/S, I/S KARA, I/S Vestforbrænding, Forbrændingsanlægget
Århus Nord, Vejen Kraftvarmeværk).

•  oily sludges are treated at Ålborg Portland

45 per cent is subject to special treatment:
•  oil and chemical waste is primarily treated at Kommunekemi A/S (around 95 per cent), and a small fraction of

laboratory waste is treated at Special Waste System.
6 per cent is landfilled:
•  asbestos and contaminated soil is deposited at special landfills.

In recent years, Kommunekemi A/S has received decreasing amounts of oil and chemical waste for treatment. Waste oil
amounts have been decreasing since 1988 and account today for only one quarter of amounts in 1988. Chemical waste
amounts have been generally decreasing from 1991 to 1996. From 1996 to 1997, amounts increased by 9 per cent.

It seems that a number of enterprises have emerged, pre-treating hazardous waste, for example by separating non-
hazardous fractions from hazardous waste (for example oil filters, paint drums, water components in waste oil).
Hazardous fractions are mainly delivered to Kommunekemi A/S, or to district heating plants (waste oil). Non-hazardous
fractions are delivered to incineration or recycling.

                                                          
61 Waste from secondary sources is not included in total waste generation, as it would otherwise be counted twice.
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For a few waste fractions (silver from the photographic industry, organic solvents) recycling enterprises exist (recovery
of silver, cooling liquids), but generally only few treatment methods have been developed for, for example, recovery or
recycling of hazardous waste fractions.

Conclusion
At present, no need for extension of treatment capacity for hazardous waste is envisaged.

C 3.2 Hazardous waste - secondary sources
Some residues from waste incineration plants are classified as hazardous waste, for example flue gas filter dust, fly ash,
and flue gas cleaning products from waste incineration. An outline of amounts and treatment is given in Table C 3.2.

Table C 3.2  Hazardous waste from secondary sources
Hazardous waste, 1997
(secondary sources) (tonnes)

Special
treatment

Landfilling Reprocessing Total

 -Flue gas filter dust1 10,137 10,137

 -Fly ash and flue gas cleaning products
from waste incineration plants2,3

24,600 36,700 61,300

Total 24,600 36,700 10,137 71,437
(1) Registrations under the EU regulation on shipments of waste, (2) ISAG reports for 1997, (3) Figure under special treatment means that waste is in storage.

Flue gas filter dust and flue gas cleaning products from waste incineration plants account for around 30 per cent of total
hazardous waste amounts.

Some of these residues are landfilled abroad today, and some are stored temporarily in Denmark. Flue gas filter dust
from the Danish Steel Works is sent for reprocessing in Spain.

Apart from residues from waste incineration plants, Kommunekemi also generates residues. These residues are also
classified as hazardous waste, see also Table C 3.3.

Table C 3.3. Hazardous waste from Kommunekemi
Hazardous waste 1997

tonnes
1998
tonnes

Ash1)

Slag2)

Gypsum3)

8.380   (30)
 10,910

970

5.910  (80)
11,040
1,150

Total 20,260 18,100
(1) Reduction in amounts of ash from 1997 to 1998 is due to reduced operation in 1998 because of renovation of flue gas system in F4. Figures in
brackets state the calculated part of thermal treatment of soil etc. in F1, (2) Only part from treatment of hazardous waste in F3 and F4, (3) Gypsum is
generated only in the thermal treatment of contaminated soil etc. in F1.

Initiatives have been launched to establish three landfills receiving stabilised flue gas cleaning products from the whole
country. When the sites have been established and stabilisation methods are operational, residues will be deposited at
these landfills.

In respect of the principles of proximity and self-sufficiency, exports of flue gas cleaning products will no longer be
permitted when these landfills have been established and start operation. In connection with the preparation of Waste
21, the Commission has been notified of these measures in accordance with regulations in Article 4, section 3 a) i) in
Council Regulation (EEC) No. 259/93.

Conclusion
The above-mentioned three landfills are expected to ensure sufficient capacity for landfilling of residues for the next 10
to 15 years.
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D Sectors
Waste can be divided according to the sector generating it. Such a division is useful as each sector is characterised by
generation of specific waste fractions and collection systems adapted to this waste.

D 1 Waste incineration plants

Environmental
problem

Contents of heavy metals in residues may limit possibilities of
recycling

Flue gas cleaning waste from waste incineration plants accounts
for large quantities of hazardous waste

Initiatives Stop incineration of environmentally harmful fractions

D 1.1 Status
Objective year 2004
•  70%  recycling of residues in due respect of groundwater

Waste incineration plants treat waste, but also generate waste. On 1st January 1997, 31 incineration plants were in
operation in Denmark (see also Appendix C on capacity at incineration plants).

In 1997, 2.4 million tonnes waste were incinerated.

Residues from waste incineration plants consist of slag and flue gas cleaning waste, accounting for 20 and 3 per cent
respectively of waste amounts treated.

Slag is separated, and 70-80 per cent is recycled whereas the remaining amounts are landfilled, primarily due to low
quality (too high content of heavy metals).

The composition of waste treated is essential to the amounts and quality of residues. Especially, contents of heavy
metals and PVC are of importance in this connection.

Treatment of residues from waste incineration
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D. 1.2 Regulation



38

According to the Statutory Order on waste, local authorities must assign waste suitable for incineration - which is not
recyclable - to incineration at a plant with energy recovery. Certain types of waste are defined as waste not suitable for
incineration, as treatment may cause environmental problems. Examples of such waste are oil contaminated soil, PVC
waste, and waste containing heavy metals.

D 1.3 Future initiatives
Measures
•  requirements that environmentally harmful waste fractions such as PVC, impregnated wood, and waste electrical

and electronic equipment must not be assigned to incineration
•  seek to include principles of incineration of certain fractions in future EU Directive on waste incineration
In future it will be ensured that environmentally harmful fractions such as PVC, impregnated wood, and waste electrical
and electronic equipment are separated from waste streams. It will also be ensured that these fractions are not
incinerated, but recycled or landfilled until suitable treatment methods have been developed.

In the coming EU Directive on waste incineration, Denmark will seek to include clauses on incineration of heavy metal
containing waste fractions and waste causing excessive amounts of residues from incineration (for example PVC),
ensuring that such fractions are incinerated according to specific principles.

D 1.3 Environmental assessment
By keeping environmentally harmful fractions, such as PVC, impregnated wood, and waste electrical and electronic
equipment, away from waste incineration plants, amounts of heavy metals in slag and flue gas cleaning products will be
reduced.

Amounts of flue gas cleaning waste will decrease due to the reduction of PVC incinerated.

D 1.4 Implications for national authorities
The Statutory Order on waste will be revised to state that PVC-containing waste, impregnated wood, and waste
electrical and electronic equipment are no longer to be considered as waste suitable for incineration.

In order to protect groundwater, requirements for recycling of residues will be made stricter.

Heavy metal contamination of residues will drop considerably leading to improved quality of slag. However, the
present target of 70 per cent recycling of residues by year 2004 is maintained.

D. 1.5 Implications for local authorities
In their future planning, local authorities will ensure that impregnated wood is separated as waste not suitable for
incineration. Non-recyclable PVC waste will be landfilled. It is recommended that local authorities assign PVC waste to
landfilling in separate cells, allowing subsequent alternative treatment of such waste. When suitable treatment methods
have been developed for impregnated wood and PVC waste, new requirements for management of these waste fractions
will be made. For waste electrical and electronic equipment, separate collection schemes will be established in order to
increase recycling.
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D 2 Building and construction sector

Environmental
problem

Construction and demolition waste accounts for 27 per cent of
total waste amounts and would take up excessive landfill capacity
if not recycled.

Initiatives Statutory Order on requirements for recycling of residues and
soil for building and construction purposes to be issued

Establishment of separate scheme for PVC

Separation of impregnated wood as waste not suitable for
incineration

Study the need for separation of other environmentally harmful
fractions

Increased use of environmentally correct design

D 2.1 Status
Objective year 2004
•  90% recycling of  construction and demolition waste
•  separation of environmentally harmful waste fractions (PVC, impregnated wood, and waste electrical and

electronic equipment)
•  increased use of environmentally correct design
Construction and demolition waste covers primarily concrete, asphalt, stone, and other construction and demolition
waste. Amounts in 1997 were 3.4 million tonnes. Construction and demolition waste amounts have been increasing in
recent years.

The high rate of recycling of construction and demolition waste will be maintained, as recycling of waste saves
resources. It is important that recycling takes place with the highest possible respect for groundwater resources. In
future, the "cradle-to-grave" concept is to gain wider use in building and construction works, and the use of
environmentally correct design will play a more important role so that waste management is taken into consideration
already in the design phase.

In 1997, the recycling rate of construction and demolition waste was almost 91 per cent. 8 per cent of total amounts was
landfilled, and 1 per cent sent to special treatment62. All in all, efforts for this waste fraction must be considered a
success, and past objectives of 85 per cent recycling before year 2000 have been achieved. Parallel to increased
recycling, a decrease in amounts for landfilling has been registered, leading to reduced need for new landfill capacity in
future.

D 2.2 Future initiatives
In 1999, a Statutory Order on recycling of residues and soil for building and construction purposes will be sent to
hearing. The purpose of the Statutory Order is to ensure that recycling takes place with largest possible respect for
groundwater resources.

                                                          
62 According to the Plan of Action for waste and recycling 1993-97, objectives for year 2000 were a recycling rate of 60 per
cent. Objectives were revised in 1993 and set to 85 per cent recycling before year 2000.  In the Plan of Action, construction
and demolition waste was selected as an important area of effort, and a "Plan of Action for cleaner technology and recycling
efforts in the building and construction sector 1993-97" was prepared (Danish only, title: Delhandlingsplan for renere
teknologi og genanvendelsesindsatsen i bygge- og anlægssektoren 1993-1997).



40

A large range of materials and components in the building and construction sector containing environmental
contaminants are to be separated. In a first step, requirements will be made for separation of following fractions: PVC,
impregnated wood, and waste electrical and electronic equipment.
Measures
•  requirements for recycling of residues and soil in building and construction works
•  requirements for separation of environmentally harmful substances, materials and components (waste

electrical and electronic equipment, PVC, and impregnated wood)
•  study the possibility of making requirements for use of environmentally correct design
•  study the need for separation of other environmentally harmful fractions

A study will be launched to examine the need for separation of other environmentally harmful fractions from the sector.
First, the need for separation of metal-containing fractions will be studied.

Treatment of waste from construction and demolition
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The concept of environmentally correct design takes waste prevention and recycling into consideration already in the
design phase. The use of environmentally correct design is voluntary today, but the possibility of making it compulsory
will be studied in co-operation with the Ministry of Housing and Urban Affairs.

D 2.3 Regulation
In spring 1994, the Minister for Environment and Energy, the National Association of Local Authorities in Denmark,
the City of Copenhagen, and the Municipality of Frederiksberg entered an agreement on waste suitable for incineration,
construction and demolition waste, organic waste, and landfilling. In connection with this agreement, a Circular63 was
issued on municipal regulations on separation of construction and demolition waste for recycling. The Minister for
Environment and Energy also entered an agreement with the Danish Demolition Association64 on selective demolition
of building materials. With this agreement, separation at source was ensured.

The Circular lays down the requirement that in demolition works involving more than 1 tonne of construction and
demolition waste, waste shall be separated at source in clean fractions, so that for example, bricks and concrete are not
mixed.

In pursuance of this Circular, local authorities have issued regulations with requirements for separation. These
regulations took effect at the latest on 1st January 1997.

In the regulation of construction and demolition waste, the waste tax has played a significant role, as waste for recycling
is not subject to the tax.

                                                          
63 Circular No. 94 of 21st June 1995
64 Nedbrydningsbranchens Miljøkontrolordning NMK 96 (Environmental control agreement of Danish Demolition Industries)
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Public subsidies for recycling initiatives have also had a significant effect.

D 2.4 Capacity
A large proportion of construction and demolition waste is reprocessed in mobile crushing plants relocated according to
needs, and capacity is assessed not to be a barrier to objectives.

D 2.5 Environmental assessment
Separation of environmentally harmful fractions is expected to lead to improved quality in waste treatment. The
application of environmentally correct design is expected, in the long term, to lead to a reduction in waste amounts and
substitution of materials containing environmental contaminants.

D 2.6 Implications for national authorities
National authorities will be responsible for issuing requirements for recycling of residues and soil in the form of a
Statutory Order.

National authorities are also responsible for laying down requirements for separation and collection of certain
environmentally harmful fractions65.

In co-operation with the Ministry of Housing and Urban Affairs, national authorities will study the possibility of
mandatory use of environmentally correct design.

D 2.7 Implications for local authorities
At the implementation of the Statutory Order on recycling of residues and soil in building and construction works, local
authorities are to prepare a prognosis of landfill capacity needs for inorganic residues and soil to be used for regional
authorities' planning.

At the implementation of requirements for separation of certain waste fractions, local councils, in their planning, must
take into consideration the mandatory sorting and separate collection of fractions.

                                                          
65 Revision of Circular No. 94 of 21st June 1995
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D 3 Households

Environmental
problem

Waste amounts are increasing, and recycling of waste today is
lower than desired. Too many resources are lost.

Household waste contains environmental contaminants, and this
creates problems in waste treatment.

Initiatives
Domestic waste

Bulky waste

Hazardous waste

Garden waste

Increased collection and recycling of glass, paper and
cardboard, and plastic packaging

Extension of experience from biogas plants. Subsequent,
introduction of requirements for collection of organic domestic
waste

Establishment of separate schemes for waste electrical and
electronic equipment, impregnated wood, and PVC

When new treatment methods have been developed, all types of
battery will be collected separately.

Increased information on hazardous waste in households in order
to increase collection.

Maintenance of present effort for garden waste

D 3.0.1 Status
Objective year 2004
•  increased  focus on link between material consumption and waste amounts.
•  maintenance of return bottle system.
•  increased collection of hazardous waste from households
Household waste covers domestic waste, bulky waste and garden waste. In 1997, 28 per cent was recycled, 56 per cent
incinerated, and 15 per cent landfilled. One per cent was subjected to special treatment. Some household waste is
hazardous waste.

On 1st January 1997 a ban was introduced on landfilling of waste suitable for incineration.  This ban is expected to shift
waste from landfilling to incineration or recycling.

Household waste amounted to 2,776,000 tonnes in 199766. From 1994 to 1997, an increase in household waste amounts
of 200,000 tonnes was registered. This increase is mainly attributable to garden waste.

There was also a slight increase for bulky waste which may be due to extended municipal schemes in recent years. In
addition, purchasing power, and thereby consumption of durable consumer goods, has increased.

Consumer habits are decisive for waste amount developments in households. Purchase of goods with a long lifetime and
of environmentally high quality will, all other things being equal, result in decreasing waste amounts.

                                                          
66 Source: The ISAG (Danish Information System for Waste and Recycling). This corresponds to an increase per capita from
371 kg in 1985 and 497 kg in 1994 to 526 kg in 1997. This is an increase of 155 kg per capita in the period from 1985 to
1997.
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Household waste contains environmentally harmful waste fractions causing problems in waste management. Citizens
will, to a far larger extent, have the opportunity to separate these fractions for separate treatment (PVC, impregnated
wood, waste electrical and electronic equipment).

In most municipalities, management of household waste is financed by an overall waste collection fee. There is no
incentive for individuals to reduce amounts of waste or increase recycling, but neither is there a gain from disposing of
waste in an environmentally inappropriate manner (fly-tipping).

Household waste 1997

Garden waste
17 %

Bulky waste
22 % Domestic waste

71 %

Household hazardous waste is found both in domestic waste and bulky waste. It may be residues from chemical
substances and products, paint residues, medicine residues, batteries etc., which citizens want to discard. Hazardous
waste from households is to be collected separately.

Today, many different collection schemes have been established, all with the objective that citizens can easily dispose
of hazardous waste.

Collection schemes must be adapted to the different conditions prevailing in urban and rural municipalities, and in
single-family housing and housing estates. Another difference is found in waste management organisation that differs
from one municipality to another.

Some local authorities have introduced green collection vehicles that collect hazardous waste in residential areas at
certain intervals. Other local authorities have introduced kerbside collection schemes for hazardous waste, using special
containers.

Certain schemes involve retailers, and citizens may deliver hazardous waste to shops selling the products (medicine
residues to pharmacies, paint and varnish residues to paint shops, batteries to shops selling new batteries). In some
municipalities, bring schemes have been established with containers at different locations in the community.

In addition, local authorities have established permanent recycling centres (collection banks) where citizens can bring
various waste types, including hazardous waste.

Studies have shown that in municipalities with kerbside collection, hazardous waste amounts collected are largest.

D 3.0.2 Future initiatives
Information campaigns will be launched giving concrete recommendations on, for example, quality/durable products,
products manufactured from recyclates, reuseable packaging and packaged goods etc. Information campaigns will be
carried out in co-operation between the Danish Environmental Protection Agency and the National Consumer Agency
of Denmark. The effects from this initiative should be seen in the long term.
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Measures
•  information campaign on link between material consumption and waste amounts.
•  processing of experience from differentiated waste collection fees
•  information on management of hazardous waste
•  preparation of guidelines for hazardous waste
Experience with differentiated waste collection fees based on weight or volume is to be collected and processed. This
experience will give the basis for assessing whether differentiated fees in general will give greater incentives for
individual citizens to increase recycling and prevent waste arisings.

Citizens are to be informed of types of hazardous waste and municipal schemes in their community.

Rules on household hazardous waste will be clarified in a guideline on hazardous waste.

D 3.0.3 Regulation
Management of household waste, including household hazardous waste is regulated in the Statutory Order on waste67.
Waste must be collected by the local authority.

D 3.0.4 Environmental assessment
Waste prevention reduces resource consumption and amounts of waste to be managed.

Improved collection of hazardous waste will ensure environmentally appropriate management of waste.

D 3.0.5 Implications for national authorities
An information campaign will be launched on the link between consumption and waste arisings. Experience from
differentiated waste collection fees will be collected and processed.

A guideline will be prepared on hazardous waste, covering waste both from enterprises and households.

D 3.0.6  Implications for local authorities
In their information efforts, local authorities are to focus on the link between consumption and increasing waste
amounts - and in this connection on behavioural changes that may contribute to waste prevention.

Local authorities will inform citizens on municipal schemes for hazardous waste.

D 3.1 Domestic waste from households

D 3.1.1 Status
Objective year 2004
•  30 % recycling of domestic waste

Long term objective
•  40-50% recycling of domestic waste
Recycling of domestic waste is to be increased. This can be achieved by citizens increasing separation of glass, paper
and cardboard, as well as separation of the organic fraction of domestic waste.

Today, separate collection of paper and glass is ensured as a consequence of regulations, whereas separate collection of
organic domestic waste is less widespread.

                                                          
67 Statutory Order on waste, Ministry of Environment and Energy no. 299 of 30th April 1997
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In 1997, domestic waste amounts were 1,621,000 tonnes. This is more or less identical to amounts in 1994. In 1997, the
rate of recycling was 15 per cent68.

Treatment of domestic waste from households
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Packaging waste accounts for around one quarter of domestic waste, corresponding to 425,000 tonnes. Around 30 per
cent is material recycled, and 70 per cent is incinerated.

Two thirds of waste packaging for incineration consist of cardboard, paper, and plastic. The rest is glass, steel, and
aluminium packaging. Glass is not suitable for incineration, whereas a certain proportion of aluminium packaging is
recovered. Steel packaging may be recovered after incineration, as iron is separated from slag by magnets. It is sold as
incineration scrap.

Separation of plastic and cardboard may be improved, ensuring recycling to a larger extent than today.

D 3.1.2 Future initiatives
Measures
•  collection and processing of experience from use of differentiated waste
collection fees
•  increased recycling of organic waste, paper, cardboard, and glass
•  study of possibilities for recycling plastic drums and bottles

For domestic waste, the use of differentiated waste collection fees is possible today. Experience from differentiation of
waste collection fees based on weight or volume will be collected and processed to form the basis for local decisions on
the introduction of differentiated waste collection fees.

Separate collection of glass, paper and cardboard, and organic domestic waste will be enhanced. See also under separate
fractions in Appendix E.

                                                          
68 Objectives for recycling of domestic waste in the Plan of Action for waste and recycling 1993-97 were 40-50% in year
2000. This was to be achieved through increased recycling of paper and the organic fraction of domestic waste. According to
the Plan of Action, the remaining part of domestic waste was to be incinerated with energy recovery. In absolute figures,
recycling of domestic waste from households was in 1996 more than 2½ times that of 1985. In per cent, the increase was from
8% in 1985 to 15% in 1996.
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Environmental and economic advantages from recycling of plastic drums and bottles will be studied. Results of the
studies will be assessed and disseminated to relevant operators.

D 3.1.3 Regulation
In areas with more than 1,000 inhabitants, domestic waste must be collected69. In rural areas, waste shall be assigned to
treatment. Mixed domestic waste shall be assigned to incineration.

Newspapers, magazines and glass must be collected for recycling from built-up areas with more than 2,000 households.

Local councils may establish collection schemes or other common schemes for other fractions.

Citizens, freeholders, enterprises, and institutions have a duty to use municipal schemes.

Local councils may assign waste suitable for incineration to temporary storage, though for a duration of maximum one
year. Domestic waste and other putrescible waste may not be assigned to temporary storage.

D 3.1.4 Environmental assessment
Increased recycling reduces resource consumption and amounts of waste for incineration.

D 3.1.5 Implications for national authorities
A study will be launched to survey the effect of recycling of plastic drums.

D 3.1.6 Implications for local authorities
Depending on the results of the above study on plastic drums, it may be possible in the planning period to establish
special bring schemes for this fraction.

D 3.2 Bulky waste

D 3.2.1 Status
Objective year 2004
•  25% recycling
•  37.5% incineration
•  37.5% landfilling
Recycling of bulky waste may be increased through enhanced separation of household waste.

In many municipalities, staffed recycling centres have been established in recent years. However, there are big
variations in which and how many waste fractions are separated. Recycling centres are often supplemented by separate
collection schemes.

With stricter requirements for bulky waste schemes with regard to separation of waste fractions or special treatment,
citizens may contribute actively to increased recycling.

Amounts of bulky waste have been increasing due to, for example, the establishment of separate collection schemes and
staffed recycling centres. Part of this waste is therefore no longer disposed of in other ways. From 1996 to 1997
amounts decreased, however, by 51,000 tonnes.

In 1997, bulky waste amounted to 588,000 tonnes. Of this, 17 per cent was recycled, 41 per cent incinerated, and 42 per
cent landfilled.

Due to different methods of calculation in local administrations, figures for bulky waste are uncertain. In some
administrations, bulky waste is stated as such, and in other administrations it is stated as industrial waste. Therefore,
objectives for recycling, incineration and landfilling should be assessed with certain reservations70.

                                                          
69 According to Statutory Order on waste no. 299 of 30th April 1997
 70 Plan of Action for waste and recycling 1993-97.  Objectives year 2000: 25 % recycling, 37.5 % incineration, 37.5 %
landfilling.
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The ban on landfilling of waste suitable for incineration which took effect on 1st January 1997, will reduce amounts of
bulky waste for landfilling.

Treatment af bulky waste from households
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Bulky waste covers many different materials, and one overall effort for increased recycling is not ideal. Efforts will
therefore be directed specifically at single fractions.
 
D 3.2.2 Future initiatives
 Measures
•  requirements for bulky waste schemes will be assessed
The possibility of increasing recycling by making requirements for bulky waste schemes will be assessed.

Cardboard and waste electrical and electronic equipment fraction will be collected separately for recycling. The
impregnated wood fraction will be considered as waste not suitable for incineration. Recyclable PVC waste will be
separated and assigned to recycling. Non-recyclable PVC waste will be separated and landfilled. It is recommended that
local authorities assign PVC waste to landfilling in separate cells, allowing subsequent alternative treatment of such
waste. See also under separate fractions in Appendix E.

D 3.2.3 Regulation
Local councils must assign treatment methods for bulky waste, and they must ensure that citizens separate waste
suitable for incineration.

D 3.2.4  Environmental assessment
Efforts to increase recycling will ensure utilisation of resources in waste and reduce the need for incineration and
landfill capacity. Separate treatment of a number of bulky waste fractions will reduce the contents of environmental
contaminants in incineration slag.

D 3.2.5 Implications for national authorities
The Statutory Order on waste will be revised to state that cardboard, PVC-containing waste, impregnated wood, and
waste electrical and electronic equipment is no longer considered as waste suitable for incineration.

D 3.2.6 Implications for local authorities
Local authorities are to consider possible improvements in existing bulky waste schemes. They must prepare for
requirements for separate collection, recycling, separate treatment, or landfilling of certain bulky waste fractions such as
cardboard, waste electrical and electronic equipment, PVC, and impregnated wood.

D 3.3 Garden waste

D 3.3.1 Status
Objective year 2004
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•  95% recycling of garden waste
As much as 97 per cent of garden waste was recycled in central composting plants in 1997, which is above the target of
85 per cent for year 2000. As a consequence, landfilling of garden waste decreased from 10 per cent in 1994 to 1 per
cent in 1997. It is not considered possible to increase the rate of recycling of garden waste.

Home composting has been promoted for a number of years through information campaigns, and local authorities have
established schemes and composting plants for garden waste on a voluntary basis. Efforts for garden waste are
considered very successful.

In addition to home composting, garden waste is collected in municipal recycling schemes. Amounts have increased
considerably in recent years, from 290,000 tonnes in 1994 to 443,000 tonnes in 1997. This is due to increased use of
schemes and improved collection of data on garden waste.

Treatment of garden waste fraom households
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D 3.3.2 Future initiatives
Measures
•  maintain present efforts

Present efforts will be maintained, and no new initiatives are called for.

D 3.3.3 Regulation
Local councils must assign garden waste to treatment. Garden waste may be treated in home composting without
authorisation from local councils, insofar as rules in relevant regulations are complied with.

Incineration of waste is only permitted in approved plants. Local councils may authorise private burning of garden
waste.

D 3.3.4 Implications for national authorities
None.

D 3.3.5 Implications for local authorities
Local councils will continue their information efforts concerning schemes for home composting and/or collection and
central composting. They will ensure that the present recycling rate for garden waste is maintained.
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D 4 Industry

Environmental
problem

Increasing waste amounts from industry; a large proportion is
landfilled.

Initiatives Improved information on waste in green accounts, environmental
management, environmental approvals, and  through sector-specific
information.

Special efforts for sectors landfilling large amounts of waste (for
example foundries and scrap enterprises).

Guidelines on cardboard and paper.

Increased recycling of hazardous waste and environmentally harmful
waste.

Guidelines on hazardous waste

Evaluation of experience with waste consultants.

Organisation of workshop on, among others, establishment of waste
exchanges

Objective year 2004
•  65 % recycling of waste from industry
•  maximum 15 % landfilling
•  improved collection of hazardous waste
D 4.1.1 Status
Industrial waste in this connection means waste from discarded products and production waste from manufacturing
enterprises.

Waste prevention must be improved, and recycling of industrial waste must be increased - also when it comes to
hazardous waste. Environmentally harmful fractions must be separated, and technologies are to be developed so that
energy and raw material resources are utilised to a maximum extent.

Industrial waste amounts increased by almost 4 per cent from 1996 to 1997. In 1997, industrial waste amounted to
2,736,000 tonnes. The objective for recycling year 2004 is 65 per cent, and amounts of waste landfilled must not exceed
15 per cent71.

Focus will be put on industrial waste and the loss of resources connected with waste generation. Information on, for
example, waste generation, waste composition, and possibilities of separating environmental contaminants in waste will
in future be important elements of green accounts and environmental approvals, as well as environmental management.

Different strategies for waste prevention will be used for process waste and  waste from discarded products.

In 1997, a good quarter of waste was landfilled, whereas 58 per cent was recycled and 14 per cent incinerated72.
Amounts and composition of waste differ very much and depend on the sector generating the waste and the size and
number of enterprises. Possibilities of recycling or reducing waste amounts are therefore very different from one waste
fraction to another and from one sector to another.

                                                          
71 In 1997, 58 % of waste from industry was recycled and 26 % landfilled. According to the Plan of Action for waste and
recycling 1993-97 the objective year 2000 was a rate of recycling between 50-60%, and landfilling of only 10 %.
72 The increase is first and foremost due to an increase in the amounts of various burnable waste, as well as iron and metal
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Treatment of waste from manufacturing industry 
etc.
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For sectors with many small enterprises, it may be crucial to collect waste in larger units so that supply and economy
allow for recycling.

The figure below shows a statement of industrial waste divided by form of treatment. It is seen that the fractions "iron
and metal", "various burnable", and "various non-burnable", as well as "beet soil" account for the largest quantities of
industrial waste.

Treatment of waste from industry, 1997
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The fraction "various non-burnable" is mainly landfilled. This fraction covers primarily beet soil, foundry waste, and
waste from scrap enterprises. It should, however, be considered whether it is possible to recycle beet soil instead of
landfilling this fraction.

Measures
•  evaluation of experience with waste consultants
•  focus on waste in environmental approvals, green accounts, and environmental management
•  establishment of waste exchanges
•  implementation of the IPPC Directive
•  separation of recyclable fractions from burnable waste
•  enhancement of local councils' responsibility for increased separation of cardboard and paper
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•  guidelines on hazardous waste

D 4.1.2 Future initiatives
The different schemes and experience with waste consultants will be evaluated.

Waste prevention
Information on waste amounts, composition, and possibilities of recycling will  be improved in future preparation of
environmental approvals, green accounts, and in the establishment of environmental management in enterprises.

•  Environmental approvals will be improved with respect to waste. In the implementation of the IPPC Directive73, the
section on waste will be given priority.

•  The evaluation of green accounts is expected to be completed in September 1999. In this connection it will be
evaluated whether regulation must be adjusted, or whether further information is to be prepared for enterprises - also
on waste.

•  Preparation of a number of sector-specific reports may lead to increased use of environmental management in
enterprises.

Recycling
•  In 1999, a workshop will be organised in which it will be discussed how to improve the market for recyclable

materials and increase recycling, including how possibilities for establishing waste exchanges may be improved.
 
•  Burnable waste contains recyclable fractions that must be separated because they may be recycled or contain

environmental contaminants. In future, in addition to cardboard and paper, industry must also separate plastic, waste
electrical and electronic equipment, and impregnated wood (see Appendix E).

•  Hazardous waste. Schemes will be established especially for sectors with many small enterprises for which it is a
prerequisite for recycling that waste is collected into larger units. It will be studied whether the waste tax may
contribute to increased recycling of hazardous waste (see Appendix E). Furthermore, a guideline will be prepared on
hazardous waste, clarifying present rules.

•  Collection of cardboard and paper from commerce and industry can be increased. In 1999, guidelines will be
prepared, clarifying the responsibility for separation of this fraction (see Appendix E).

Landfilling
•  Overall, too large amounts of industrial waste are landfilled. Especially waste from foundries and scrap enterprises

account for significant amounts. Specific initiatives are directed at specific fractions. See Appendix E on foundry
and shredder waste, electronics, refrigeration equipment, and end-of-life vehicles.

D 4.1.3 Regulation
Management of industrial waste is regulated in the Statutory Order on waste74. Enterprises are responsible for knowing
the composition of waste, including the assessment whether waste is hazardous. If this is so, the local council must be
notified.

Local authorities must assign disposal possibilities for waste  generated. Local councils must establish collection or
bring schemes for hazardous waste from enterprises.

Today, enterprises must separate paper, cardboard, carton, steel drums, and plastic transport packaging for recycling75.

With the above new initiatives, requirements will be made for separation of recyclable and environmentally harmful
waste fractions such as PVC, impregnated wood, and waste electrical and electronic equipment (see also Appendix E).

                                                          
73 Industrial Pollution Prevention and Control Directive no. 96/61/EC, 24th September 1996.
74 Statutory Order on waste no. 299 of 30th April 1997
75 Art. 36 in Statutory Order on waste
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D 4.1.4 Environmental assessment
Increased separation of environmentally harmful waste fractions will lead to better recycling possibilities for residues.
Separation of recyclable fractions from the burnable waste fraction will also mean that resources in waste are utilised,
and that the need for incineration capacity is reduced.

D 4.1.5 Implications for national authorities
The Statutory Order on waste will be revised to give requirements for increased separation of environmentally harmful
waste fractions and recyclable fractions.

A workshop will be organised on the possibilities of increased recycling by, for example, the establishment of waste
exchanges.

A guideline on hazardous waste will be prepared.

A guideline on cardboard and paper will be prepared.

A number of sector-specific reports will be prepared.

In the implementation of the IPPC Directive, focus will be put on enterprises' waste management.    

In the evaluation of green accounts in 1999, it will be assessed whether waste management issues are sufficiently
clarified.

D 4.1.6 Implications for local authorities
Local authorities will ensure source separation of cardboard, plastic, impregnated wood, and waste electrical and
electronic equipment. Local authorities will assign separated waste fractions for recycling, landfilling, or special
treatment.
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D 5 Institutions, trade and offices

Environmental
problem

Waste amounts are increasing. Recycling today is lower than
desired, and consequently resources are lost.
Waste from institutions, trade and offices, including public offices
and the service sector, contain environmental contaminants that
are to be separated for special treatment

Initiatives Increased collection and recycling of cardboard, paper, and
plastic

When new treatment methods have been developed, all batteries
will be collected.

Establishment of special scheme for end-of-life vehicles.
Requirements will be laid down in a Statutory Order.

Special requirements for the treatment of electronic waste.

PVC to be separated for special treatment/disposal.

Existing scheme for tyres to be extended.

Existing scheme for food waste from catering centres to be re-
evaluated.

Subsidy scheme for waste oil to be re-evaluated.

D 5.1.1 Status
Objectives year 2004
•  50% recycling
•  45% incineration
•  5% landfilling
This sector covers waste from institutions, trade, and private and public offices, i.e. the service sector.

This waste covers many different waste fractions, and often the composition is not known. This causes difficulties in
making focused efforts for the sector as a whole.

Amounts of waste from institutions, trade and offices are increasing. Recycling of waste from this sector must be
increased, and environmentally harmful fractions must be separated for special treatment. Enterprises and public and
private institutions play an important role in increasing separation of recyclable materials and environmentally harmful
fractions.

Total waste amounts were 861,000 tonnes in 199776. Amounts from the service sector increased steeply - by a good 25
per cent - from 1994 to 1995, whereas amounts only increased by between 1 and 2 per cent from 1995 to 1997.

In 1997, the rate of recycling was 38 per cent which is below the target of 60 per cent for year 2000. 41 per cent was
incinerated and 20 per cent landfilled, whereas 2 per cent was transferred to special treatment. As considerable changes
have been seen in amounts and composition of waste from the service sector, the objective for recycling is reduced to
50 per cent, and it is not expected to be possible to avoid landfilling completely.

                                                          
76In the Plan of Action for waste and recycling 1993-97 the target was to recycle 60% of waste from trade and offices and to
incinerate 40%.
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A few local authorities and waste companies have engaged waste consultants with the task of increasing information on
municipal regulations and to guide enterprises to more environmentally appropriate waste management. Existing
schemes for waste consultants will be evaluated.

In 1998, a study was carried out to clarify barriers to increased recycling of waste suitable for incineration. The
resulting report gives a number of recommendations to overcome these barriers. It is recommended that local authorities
do more fieldwork at enterprises (for example in the form of waste consultant schemes), that easier schemes are
introduced for small enterprises, or that monitoring is introduced at waste incineration plants in order to avoid delivery
of recyclable waste.
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D 5.1.2 Future initiatives
Measures
•  increased recycling of paper, cardboard, plastic and glass
•  separation of environmentally harmful fractions such as batteries, tyres, PVC, waste electrical and electronic

equipment, and refrigeration equipment
•  re-evaluation of existing schemes for organic waste and waste oil
•  evaluation of waste consultant schemes
•  survey of waste composition
A number of initiatives launched in this sector will be directed at specific fractions.

Recycling of cardboard and paper, glass, and plastic from institutions, trade and offices should be increased (see
Appendix E).

Environmentally harmful fractions such as batteries, tyres, PVC, waste electrical and electronic equipment, and
refrigeration equipment are to be separated for special treatment (see Appendix E).

Existing schemes for organic waste and waste oil will be re-evaluated (see Appendix E).

Various schemes and experience with waste consultants will be evaluated.

A survey of waste composition will be carried out, focusing on landfilled waste and on the recycling potential.

D 5.1.3 Regulation
Local councils must assign disposal possibilities for waste generated in this sector.
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Today, enterprises, institutions, offices etc. must separate cardboard, paper, carton, steel drums, and transport packaging
of plastic for recycling.

In 1994, an agreement was made between the Ministry of Environment and Energy and the Confederation of Danish
Industries, the Danish Plastics Federation and the Packaging Industry on transport packaging. The agreement set up the
objective that 80 per cent of transport packaging of plastic, and cardboard and paper should be recycled before year
2000, either by reuse or material recycling. In 1998, the agreement was adjusted so that the definition of transport
packaging now follows the definition given in the EU packaging Directive, and so that the objectives set in percentages
now only apply to material recycling.

D 5.1.4 Capacity
For the major part of recyclable fractions, treatment capacity is sufficient. For several environmentally harmful
fractions, treatment methods have not yet been fully developed.

D 5.1.5 Environmental assessment
Efforts for increased recycling will reduce the need for incineration and landfill capacity and ensure utilisation of
resources in waste.

D 5.1.6 Implications for national authorities
The Statutory Order on waste will be revised to state that environmentally harmful waste fractions are to be separated
for special treatment. A guideline for collection of cardboard and paper will be prepared.

D 5.1.7 Implications for local authorities
Local authorities will improve information on existing schemes, and enhance supervision at enterprises and institutions
in this sector, especially concerning the duty to use assignment schemes for recyclable waste.
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D 6 Power plants

 Objective year 2004
•  90% recycling of residues from coal-fired power plants
•  reduce coal-based energy generation
•  ensure that recycling of bioash takes place in an environmentally appropriate manner
D 6.1.1 Status
Danish power supply has primarily been based on coal. In 1996, the Danish Government presented a comprehensive
plan of action for energy - Energy 21 - which will ensure that Denmark contributes to reducing CO2 emissions by 20 per
cent in year 2005 compared to the 1988 level.

The target of Energy 21 is to reduce energy consumption by utilising energy more efficiently, and to convert supply
from fossil fuel to renewable energy sources.

As a consequence, the use of coal as fuel will be phased out almost completely, in parallel to an increase of energy
generation based on renewable energy, including biofuel, within the next 30 years.

The use of biofuel primarily takes place today at plants that only generate heating. In the extension in the coming years,
biomass will be used to a far larger extent at power generating plants, as new technology is developed.

In energy generation, varying amounts of residues are generated. Oil and natural gas-fired power plants, for example,
generate hardly any residues.

Amounts of residues generated depend on power generation and also on imports/exports of power. Waste amounts from
power plants can therefore only be reduced by reducing the generation of power, increasing energy efficiency of power
plants, or by phasing out fuels that cause generation of waste, such as coal.

The phasing-out of coal-based energy generation will have a decisive influence on amounts of residues generated, and
amounts are expected to drop significantly over the next 30 years. Correspondingly, increasing use of biofuel will lead
to increasing amounts of bioash. Recycling of this waste fraction will be prioritised in the coming years.

So far, residues from coal-fired power plants have accounted for the largest waste fraction from power plants.

Residues from coal-fired power plants cover slag, fly ash, gypsum, TASP and sulphuric acid. Residues contain a
number of heavy metals, and thereby possibilities of recycling are limited.

The objective for recycling of residues from coal-fired power plants has been achieved with a recycling rate in 1997 of
73 per cent77. A total of 1,775,000 tonnes residues were generated in 1997. The objective in year 2004 is 90 per cent
recycling of residues from coal-fired power plants.

Measures
•  implementation of Energy 21
D 6.1.2 Future initiatives
Energy 21 will be implemented. The Plan of Action is part of the Government's efforts against climate change. The
phasing-out of coal-fired power plants will, however, also lead to a reduction of residues.

                                                          
77 In the Plan of Action for waste and recycling 1993-97 the objective was to recycle 56%, and to landfill 44% of total
amounts of residues before year 2000.
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D 6.1.3 Regulation
Since the amendment to the waste tax in December 1998, the tax now also includes landfilling of residues in the high
rate for landfilling. This gives a further incentive to reduce amounts of residues or alternatively to recycle residues.

Energy 21 will lead to a conversion from the use of fossil fuel to renewable energy sources.

D 6.1.4 Environmental assessment
In the long term, residues from coal-based energy generation will disappear, as energy generation based on coal is
phased out. As a consequence, leaching of metals and salts from such residues will stop. The fertilising content of
bioash will be utilised.

D 6.1.5 Implications for national authorities
None.

D 6.1.6 Implications for local authorities
None.
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D 7 Wastewater treatment plants

D 7.1.1  Status
Objective year 2004
•  50% recycling of sludge by application to farmland
In 1987, the Folketing adopted an Aquatic Environment Plan according to which all wastewater treatment plants with a
capacity above 5,000 person equivalents were to improve wastewater treatment before 1st January 1993. The extension
of treatment plants was completed in the beginning of 1996.

Waste from wastewater treatment plants covers sludge, sand, and screenings. In 1997, around 1,248,000 tonnes waste
were generated (wet weight) at municipal wastewater treatment plants. Sludge accounts for 1,209,000 tonnes. No
significant changes are expected in future.

Of total waste amounts from wastewater treatment plants, 70 per cent was recycled in 1997. 20 per cent was incinerated
and 10 per cent landfilled. This means that the Government's objective of 50 per cent recycling in year 2000 has been
attained.

The introduction in 1997 of requirements for the contents of certain organic chemical substances in sludge is expected
to lead to a need for alternatives to application to farmland in a transitional period.

Treatment of waste from municipal wastewatertreatment 
plants

77% 75% 72%
50%

15% 15% 20%
30%

8% 10% 8% 20%

0%

20%

40%

60%

80%

100%

1995 1996 1997 Target
2004

Landfilling
Incineration
Recycling

Source: Waste Statistics 1997,
Environmental Review no. 1, 1999 from the Danish Environmental Protection Agency

D 7.1.2  Future initiatives
In the long term, it is expected that the quality of sludge and possibilities of recycling will be improved through the
general policy of phasing-out environmental contaminants. The contents of these substances in sludge will thereby be
reduced.

D 7.1.3  Regulation
Application of sludge to farmland is regulated in the Statutory Order on sludge78, and the Statutory Order of the
Ministry of Food, Agriculture and Fisheries on inspection of the quality of municipal sewage sludge and composted
household waste applied to farmland79. The Statutory Order on sludge lays down limit values for a number of heavy
metals, and cut-off values for organic xenobiotic substances NPE, DEHP, LAS and certain PAHs. Cut-off values for
organic substances took effect on 1st July 1997 and will, together with limit values for cadmium, become stricter as per
1st July 2000.

D 7.1.4  Environmental assessment
In the long term, contents of xenobiotic substances in sludge are expected to decrease.

                                                          
78 Statutory Order no. 823 of 16th September 1996 on application of waste products for agricultural purposes.
79 Statutory Order no. 528 of 20th June 1997
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D 7.1.5 Implications for national authorities
None.

D 7.1.6  Implications for local authorities
None.
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E Fractions

A number of waste fractions are discussed below. Several fractions play a significant role in Waste 21. Waste fractions
have been selected because they constitute a special environmental problem.

Waste fractions are described whether or not new initiatives will be launched.

The EU has surveyed a number of waste streams with a view to having the Commission put forward proposals for
regulation of these fractions. These fractions - the so-called "priority waste streams" - are discussed. Priority waste
streams are health-care risk waste, end-of-life vehicles, waste electrical and electronic equipment, tyres, building waste,
and chlorinated solvents. For these waste streams, initiatives have already been launched in Denmark.

Under each waste fraction status, future initiatives, objectives year 2004, and measures to be implemented to meet
objectives are described. Implications of initiatives for national and local authorities are also described, and waste
treatment capacity is assessed.

In order to achieve objectives for year 2004, the State and local councils must live up to their obligations, including the
preparation of necessary rules and regulations, and citizens and enterprises must contribute to good waste solutions.
Information and development activities planned require substantial support from the Environmental Council for Cleaner
Products.

E 1 Batteries and accumulators

Environmental problem Batteries and accumulators may contain large
quantities of heavy metals, especially lead but also
mercury, cadmium, and nickel.

Non-collected nickel-cadmium batteries are the most
significant source of cadmium in waste streams.

Mercury is the largest barrier to efficient treatment of
batteries.

Some batteries also contain resources such as steel,
zinc, manganese, and carbon that may be recovered.

Initiatives When suitable separation and treatment methods have
been developed, collection schemes for all types of
battery will be established.

Objective year 2004
•  recover raw material resources in all batteries
•  99.9 % collection of lead accumulators
•  95 % collection of Ni-Cd batteries
E 1.1 Status
Special collection schemes and suitable recycling methods exist for lead accumulators and nickel-cadmium
batteries. The collection schemes work well.

In 1998, 14,900 tonnes of lead accumulators were sold in Denmark. This corresponds to the amounts of
accumulators that, on an average, become waste every year. The collection rate for spent lead accumulators
is 98 per cent, and the objective of 99.9 per cent in year 2000 is expected to be achieved.
It is assessed that 86 per cent of discarded batteries and accumulators derives from the service sector, 10 per cent from
domestic waste, 2 per cent from bulky waste, and 2 per cent from industry. Accumulators mainly derive from the
service sector, and from bulky waste.

Batteries may be subdivided roughly into two categories: single-use batteries and rechargeable batteries (see table).
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Types of battery
Single-use batteries:

•  alkaline batteries which used to contain mercury. Today, most types are without mercury
•  manganese dioxide batteries that for many years have been mercury-free
•  lithium batteries
•  silver oxide batteries

Rechargeable batteries:
•  nickel-cadmium batteries,
•  nickel-metal hydride batteries
•  lithium batteries

In 1998 around 2,500 tonnes batteries were sold of which 260 tonnes were rechargeable.

According to assessments, some 120 tonnes of waste nickel-cadmium batteries were generated in 1997. Of these, 95
tonnes were collected for recycling. Nickel-cadmium batteries and lead accumulators are reprocessed in Sweden or
France.

Experience from many years' collection of batteries in Denmark shows that it is difficult for consumers to
distinguish between different types of battery, despite the fact that recyclable batteries carry a special
recycling label. The result is that many consumers either collect all batteries regardless of type, or dispose of
all types in domestic waste.

As a consequence, around half the discarded batteries are collected as a mixture of single-use and
rechargeable batteries. The rest are disposed of in domestic waste.
Local authorities, municipal waste companies, and Kommunekemi A/S separate Ni-Cd batteries for recycling. The rest
of collected batteries are landfilled. Mercury-bearing batteries are normally landfilled at the Kommunekemi A/S special
landfill site, and other types at conventional landfills.
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Mercury contents in batteries have in the past been an obstacle to reprocessing. In future, the major part of single-use
batteries will not contain mercury, and in future they may be recovered. At international level, significant progress has
been seen in the development of new technology for recovery of resources in new battery types. It is therefore expected
that far more batteries can be recovered in future.

However, it is a prerequisite for efficient recycling that, in addition to recovery technology, reliable separation
technologies are developed.

In a draft amendment to the EU Directive on batteries it is suggested that all batteries should be collected for separate
reprocessing of different fractions.

Measures
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•  development of new treatment and separation methods
E 1.2 Future initiatives
Initiatives to support the development of suitable methods of treatment and separation will be promoted.

When such methods have been developed, requirements for separate collection of all batteries will be made.
E 1.3 Regulation
Collection of batteries is regulated in the Statutory Order on waste80. Nickel-cadmium batteries, lead
accumulators and lithium batteries as well as unseparated batteries are classified as hazardous waste, whereas
clean fractions of, for example, non-heavy-metal-containing batteries are normally not considered as
hazardous waste.
The collection of nickel-cadmium batteries and lead accumulators is also regulated by economic instruments, and
collection is assumed by both private and public companies.

Collection of lead accumulators is ensured in an agreement between the Minister for Environment and
Energy and the battery industries (Returbat), under which Returbat is liable for collection of all spent lead
accumulators in Denmark. The agreement is supplemented by two Statutory Orders. The first Statutory
Order81 lays down conditions for being registered as collector and thereby obtain subsidies. The second
Statutory Order82 gives the financial basis for the scheme.

Returbat administers the scheme and, on the basis of an approved budget, receives funds from the Danish
Environmental Protection Agency for remuneration.

Remuneration of maximum DKK 0.80/kg is granted to collectors delivering spent accumulators to approved
recycling plants.

An environmental fee83 is levied on nickel-cadmium batteries. The fee is remunerated for the collection of
spent nickel-cadmium batteries. In connection with the scheme, a Statutory Order has been issued84, stating
criteria to be met by collectors of spent nickel-cadmium batteries in order to achieve a registration as a
professional collector and thereby be granted remuneration.
The scheme is administered by the Danish Environmental Protection Agency.

A remuneration of DKK 120/kg is granted for spent Danish batteries delivered to an approved recycling plant.

E 1.4 Capacity
Capacity for recovery of lead, cadmium and nickel is available in Sweden and France.

Mercury-bearing batteries may be sent for treatment in, for example, Germany, the Netherlands and Switzerland.

E 1.5 Environmental assessment
The establishment of collection schemes for all batteries may lead to an even higher collection rate - also for
nickel-cadmium batteries.

Furthermore, in the longer term, collection of all types of battery will lead to better financial utilisation of
resources in more types of battery.

However, it is a prerequisite for utilisation of resources that mercury contents in batteries are reduced to a
level where they do not present an obstacle to reprocessing.

E 1.6 Economic aspects

                                                          
80 Statutory Order on waste no. 299 of 30th April 1997
81 Statutory Order no. 91 of 22nd February 1996 on collection of lead accumulators and remuneration for collection and
disposal for recycling.
82 Statutory Order on fees on lead accumulators
83 In 1995, an environmental fee on nickel-cadmium batteries was introduced in Denmark, in pursuance of Act no. 414 and
Act no. 404 of 14th June 1995
84 Statutory Order no. 93 of 22nd February 1996
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Exact treatment costs for all types of battery cannot be calculated before treatment methods have been
developed.
E 1.8 Implications for national authorities
An amendment to the Statutory Order on waste is necessary to state that all batteries are to be collected when
new treatment methods have been developed.
E 1.7 Implications for local authorities
In their waste management planning, local authorities will take into account the collection of all batteries
when new treatment methods have been developed.

E 2 End-of-life vehicles (ELV)

Environmental problem Waste from end-of-life vehicles contains many
environmentally harmful substances. These are especially
heavy metals that today end at waste incineration plants or
landfills.

Initiatives Establishment of separate scheme for end-of-life vehicles.
Requirements will be laid down in a Statutory Order.

Increased recycling of windscreens by development of new
separation technologies.

Preparation of environmental guidelines for public
purchasers of vehicles.

Objective year 2004
•  80% recycling of waste amounts
•  environmentally safe management of harmful fractions
E 2.1 Status
Different waste fractions are generated both before and after shredding (scrapping) of vehicles. End-of-life vehicles
contain waste such as iron and metal parts, tyres, plastic, glass, oil, and other liquids.

For tyres, waste oil, and lead accumulators special schemes have been introduced, and they are described under the
relevant sections of this Appendix.

After shredding, recyclable fractions such as iron, aluminium, and copper arise. The residue (shredder waste) is
landfilled today (see also Section E 20).

End-of-life vehicles contain environmental contaminants, which end up in residues from incineration plants and at
landfills. Management of end-of-life vehicles will be improved, ensuring increased recycling and environmentally
appropriate treatment of environmentally harmful fractions.

In 1997, around 130,000 tonnes of vehicles were discarded, of which around 1,000 tonnes were hazardous waste.

A rough estimate shows that 95 per cent of waste from ELV is collected via car scrappers and similar service
enterprises, and 5 per cent comes directly from industry.

Of total amounts of waste from ELV, it is assessed that around 75 per cent was recycled and around 20 per cent
landfilled. The remaining 5 per cent was incinerated. The objective for year 2000 of 80 per cent recycling is to be
achieved by increased recycling of tyres and windscreens.85

                                                          
85 In the Plan of Action for waste and recycling 1993-97 the objective was to reduce amounts of waste generated in scrapping
of vehicles. The objective was to be achieved by entering voluntary agreements with relevant industrial associations. In 1995,
the Minister for Environment and Energy entered an agreement with the Danish Motor Trade Association, the Association of
Danish Recycling Industries and municipal associations on a take-back scheme for discarded tyres.
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Estimate of treatment of end-of-life vehicles, 1997.
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Various projects have been launched to develop new separation technologies with a view to recovery of glass by
recycling.

Environmental guidelines have been prepared for public purchasers of vehicles.

A draft Directive on end-of-life vehicles has been tabled in the EU.

E 2.2 Future initiatives
Measures
•  requirements for management of waste from ELV
•  requirements for separation of recyclable and environmentally harmful fractions
•  requirements for enterprises reprocessing ELV
•  development of new technology for recycling of windscreens
In 1999, a Statutory Order will be issued on management of end-of-life vehicles. Recyclable and environmentally
harmful fractions will be separated for recycling or environmentally appropriate disposal. A certification scheme will be
introduced for enterprises reprocessing ELV. Such a certification scheme will mean that waste can only be assigned to
enterprises documenting that they comply with requirements stated in the Statutory Order. The requirement for a
certification scheme requires an amendment to the Danish Environmental Protection Act.

Initiatives supporting the development of new separation technologies for recovery of windscreens by recycling, will be
promoted. Results will be evaluated regularly. The legal base for increased recycling of windscreens will be amended as
necessary.

E 2.3 Regulation
Management of end-of-life vehicles is regulated in overall rules in the Statutory Order on waste and in environmental
approvals of enterprises shredding and scrapping vehicles.

E 2.4 Capacity
Today, around 350-400 enterprises exist for the reprocessing of end-of-life vehicles. Of these, five are shredder
enterprises.

The planned Statutory Order on management of waste from end-of-life vehicles will have an impact on the number of
dismantling enterprises which is expected to drop to some 100-150 enterprises.

Capacity is not expected to present an obstacle to achieving new objectives for recycling.

E 2.5 Environmental assessment
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It is expected that the planned Statutory Order on management of end-of-life vehicles will lead to:
•  dismantling of 3,500 tonnes of tyres for recycling
•  separation of 25 tonnes of lead for recycling
•  drawing-off of around 400 tonnes of waste oil
•  drawing-off of around 400 tonnes of other liquids

Within two to three years, the development of new separation technologies for recycling of windscreens is expected to
lead to requirements for dismantling and recovery of glass. Around 2,000 tonnes of windscreens per year will
presumably be recycled.

E 2.6 Economic aspects
The implementation of the Statutory Order on management of end-of-life vehicles is expected to lead to additional costs
for consumers of DKK 30-40 million.

Consumers normally pay today DKK 300-400 per scrapped end-of-life vehicle. The future scrapping price is expected
to be DKK 600-700 per vehicle.

E 2.7 Implications for national authorities
A Statutory Order on management of end-of-life vehicles will be issued.

E 2.8 Implications for local authorities
In their waste management plans, local authorities will ensure assignment of waste to plants complying with
requirements of the Statutory Order for management of end-of-life vehicles.

E 3 Tyres

Environmental
problem

Tyres constitute an important resource which is not recovered to
a satisfactory extent today.

Initiatives The existing tyre collection scheme to be extended to cover large
tyres.

Development of new possibilities of recycling for rubber powder.

Preparation of environmental guidelines for public purchasers
of tyres.

Information campaign to be launched on limitation of damage in
fitting, and promotion of sale of retreaded tyres.

E 3.1 Status
Objective year 2004
•  80 % recycling or incineration of all discarded tyres

 Tyres contain rubber, steel, and textiles.
 
 Waste tyres are an important resource which should be recycled or incinerated. Resource utilisation of waste tyres is not
sufficient today. Until now, it has only been possible to recycle small tyres, and the objective for 1997 for recycling of such
tyres has been achieved86. The objective before year 2004 is recycling or incineration of 80 per cent of all discarded tyres.
 
 In 1997, waste tyres amounted to around 40,000 tonnes, of which around 25,000 tonnes were recycled. The remaining part
was incinerated or landfilled87. Around 40 per cent of total amounts of tyres is assessed to derive from private consumers,
and 60 per cent is assessed to come from industry and commerce. It is furthermore believed that the major part of tyres is
disposed of via the service sector.
 

                                                          
 86Cf. the take-back agreement for tyres, the objective was to recycle 80% of all small tyres from private cars, vans, and
motorbikes. In 1997, a collection rate of 93% was registered for small tyres.
 87 In 1997, it became possible to dispose of large tyres either for recycling or incineration with energy recovery. On this basis,
objectives were revised.
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 Studies on recycling of rubber powder have been started.

Estimate of treatment of waste tyres, 1997
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E 3.2 Future initiatives
 Measures
•  requirement for collection and recycling/ incineration with energy recovery of large tyres
•  development of new possibilities of recycling of rubber powder
•  information campaigns
•  environmental guidelines to public purchasers of tyres
In 1999, the Statutory Order on fees and subsidies for disposal of tyres88 will be revised and sent to hearing.
Requirements will be made for collection and granting of subsidies to enterprises either recycling or incinerating large
tyres.

Initiatives to support the development of new recycling possibilities for rubber powder will be promoted. Legislation
and objectives will be revised as necessary.

As part of the take-back agreement, the Danish Tyre Trade Environmental Foundation carries out information
campaigns with the purpose of limiting damage in fitting and promoting sales of retreaded tyres.

According to the plan of action for public purchasers, environmental guidelines will be prepared in the planning period
for public purchasers of tyres.

E 3.3 Regulation
On 20th February 1995, the Minister for Environment and Energy entered an agreement with the Danish Motor Trade
Association, the Association of Danish Recycling Industries and municipal associations on a take-back scheme for
discarded tyres.

Through the agreement it is ensured that discarded tyres are collected and recycled or incinerated, avoiding thereby
landfilling and ensuring resource utilisation of waste tyres. The collection and disposal system is designed on the
following prioritisation: retreading, rubber powder production, incineration.

The agreement requests enterprises selling tyres to take back a corresponding number of discarded tyres without
additional costs for the consumer.

Professional collectors are required to receive all tyres from enterprises collecting or receiving discarded tyres,
including municipal collection schemes, and to deliver these for recycling or incineration.

Further to the agreement, a fee was introduced on tyres89 to finance collection and treatment, administration of the
scheme, and information campaigns90.
                                                          
88 Statutory Order no. 799 of 4th September 1996.
89 The agreement took statute form in Statutory Order no. 144 of 3rd March 1995, now replaced by Statutory Order no. 799 of
4th September 1996 on fees and subsidies for disposal of tyres. The Statutory Order is, among others, based on Art. 53 in the
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Subsidies are granted to tyre collectors that must be registered under the Danish Environmental Protection Agency.
Registered enterprises must state in which municipalities tyres are collected. On certain conditions, enterprises are
required to collect tyres from waste producers. The payment of subsidies for collection is effected only when tyres have
been delivered to a reprocessing plant (rubber powder manufacturer).

No subsidies are granted for tyres delivered for reuse, including retreading.

An intermediary objective is that at least 80 per cent of all discarded tyres from private cars, vans, and motorbikes will
be collected and recycled or incinerated before 1997. According to the agreement, 80 per cent of all discarded tyres
must be recycled or incinerated before year 2000. In 1999, the rules will therefore be extended to cover large tyres.

E 3.4 Capacity
Around 40 reuse plants exist in Denmark, retreading small tyres. In addition, one recycling plant exists, manufacturing
rubber powder from tyres.

It is not considered that existing plant capacity constitutes a barrier to achieving the objective for year 2004 for recycling or
incineration.

E 3.5 Environmental assessment
It is expected that the amendment to the Statutory Order will lead to all tyres being covered by the fee and subsidy
scheme. Thereby, at least 90 per cent of total waste tyres will be recovered through reuse, material recycling, or
incineration with energy recovery.

E 3.6 Economic aspects
The costs to industry and commerce of also introducing a fee for large tyres are expected to amount to some DKK 20
million.

Costs of collection and landfilling large tyres today are DKK 14-16 million. Therefore, extra costs of the new scheme
will be DKK 4 to 6 million.

E 3.7 Implications for national authorities
In the coming planning period, Statutory Order no. 799 of 4th September 1996 on fees and subsidies for disposal of tyres
will be revised.

E 3.8 Implications for local authorities
Local authorities are to assign tyres to special treatment.

E 4 Waste electrical and electronic equipment

Environmental
problem

Waste electrical and electronic equipment contains many
environmentally harmful substances, especially heavy metals

Initiatives Establishment of separate scheme for waste electrical and
electronic equipment. Requirements for the scheme have been
laid down in a Statutory Order.

Preparation of environmental guidelines to public purchasers
of electrical and electronic equipment and eco-labelling
criteria for several products.

Establishment of product panel for electronics.

                                                                                                                                                                                                
Danish Environmental Protection Act, stating that rules can be issued to the effect that importers and manufacturers of certain
specifically stated products must pay a fee for waste disposal to cover, in part or in total, costs of disposal of products, and
stating rules on fee levying and application.
90 Since January 1996, the subsidy scheme has been administered by the Danish Tyre Trade Environmental Foundation.
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Better resource utilisation by development of new technologies
for reprocessing of products.

Objective year 2004
•  increased recycling of resources from waste electrical and electronic equipment
•  avoid delivery to waste incineration plants and landfills of waste electrical and electronic equipment
•  environmentally safe disposal of waste electrical and electronic equipment
E 4.1 Status
Electrical and electronic equipment primarily covers radio and television equipment, IT products, regulation and
monitoring equipment, white goods, and office equipment.

A special scheme for the treatment of refrigeration equipment exists, see Section E 11.

Management of waste electrical and electronic equipment will be improved. Products are managed today in the
conventional waste management system and account for a large part of environmental contaminants ending up in
residues and landfills. Recycling of waste electrical and electronic equipment's contents of metals, glass etc. will be
increased, and as far as possible this waste fraction will be kept away from incineration plants and landfills. Mass flow
analyses for copper and lead show that 60 per cent of copper and 40 per cent of lead going to landfills and incineration
plants derives from waste electrical and electronic equipment.

Total amounts of waste electrical and electronic equipment, with a deduction of refrigeration equipment, which is
discussed in Section E 11, have been calculated at 103,000 tonnes in 199791. The largest part is assessed to come from
municipal bulky waste schemes (48 per cent). The remaining part is assumed to come from domestic waste (15 per
cent), from institutions, trade and offices, the service sector (20 per cent), and industry (15 per cent). The remaining 2
per cent comes from the building and construction sector. Around 6,000 tonnes electronic equipment were subjected to
special treatment in 1997, and 60,000 tonnes electrical equipment were mainly led to shredder plants. Against this
background, it is assessed that around 30,000 tonnes were recycled in 1997, corresponding to around 30 per cent of
calculated amounts of waste electrical and electronic equipment.

A Directive on disposal and reprocessing of waste electrical and electronic equipment is expected to be presented in the
EU in 1999.

Treatment of waste electrical and electronic 
equipment, 1997.

Recycling
30%

Incineration
50%

Landfilling
20%

E 4.2 Future initiatives

                                                          
91 Total amounts are distributed as follows:
around 43,000 tonnes electronic equipment and around 60,000 tonnes electrical equipment
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Measures
•  requirements for management and disposal of waste electrical and electronic equipment
•  environmental guidelines to public purchasers of electronic office equipment
•  establishment of product panel
•  development of improved reprocessing methods
In 1998, a Statutory Order on management of waste from electrical and electronic products was issued92. It is required
that such waste is treated in an environmentally appropriate manner.

Further to the plan of action for public purchasers, guidelines were prepared in 1998 for public purchasers on a number
of electronic office equipment, and eco-labelling criteria will be prepared for several products.

The integrated product policy will improve products by considering waste management already in the design of
products. A product panel for electronics will be established in 1999.

Development of new technologies for reprocessing waste electrical and electronic equipment will be evaluated
regularly. If there is a need for amending rules and regulations with a view to using best available technology, this will
be done currently.

E 4.3 Regulation
Management of waste electrical and electronic equipment has so far been regulated in general rules in the Statutory
Order on waste, the Statutory Order on management of waste from electrical and electronic products, and through
environmental approvals of enterprises managing, reprocessing or disposing of this waste fraction.

E 4.4 Capacity
Of total amounts of electronic equipment, it is assessed that a further 20,000-30,000 tonnes will be collected and treated
separately.

Around ten disassembly enterprises exist today.

Present capacity is around 12,000 tonnes per year, but the industry has stated that there will be no capacity problems in
future.

E 4.5 Environmental assessment
Separate treatment of waste electrical and electronic equipment will increase recycling of heavy metals contained in the
products. The possibility of recycling slag from incineration plants will also be improved.

It is expected that the Statutory Order on management of waste from electrical and electronic products will shift around
25,000 tonnes of electronics from waste incineration and landfilling to recycling. This corresponds to 40 per cent of
copper landfilled today.

The integrated product policy is expected at the same time to lead to products more suitable for recycling and products
containing less environmental contaminants.

E 4.6 Economic aspects
Total costs of reprocessing waste electrical and electronic equipment are calculated at DKK 100-200 million/year. It is
assessed that the Statutory Order will lead to an increase in the annual waste collection fee for households of some
DKK 40. For enterprises and institutions, the costs of managing 10-15,000 tonnes of electronic products will amount to
some DKK 5,000/tonne compared to present costs of maximum DKK 800/tonne.

The purchase price of a television set or a computer is today from DKK 2,000 to DKK 10,000. Costs of disposal with
today's requirements amount to DKK 10 to 20 per unit. Further to the new requirements, costs of disposal will increase
to DKK 100 to 200. It is seen that costs of disposal will still constitute a small proportion of the purchase price.

                                                          
92 Statutory Order no. 1067 of 22nd December 1998 on management of waste from electrical and electronic products.
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E 4.7 Implications for local authorities
Local authorities will ensure that waste electrical and electronic equipment is collected and assigned to separate
treatment at approved enterprises.

E 5 Packaging waste

Environmental
problem

Packaging waste contains large quantities of reuseable packages
and recyclable materials. When environmental and economic
considerations make it feasible, packaging waste is to be recycled
instead of incinerated.

Initiatives Citizens will have the opportunity to separate cardboard
packaging, for example via bulky waste schemes.

It will be studied how collection of plastic drums from households
can be organised.

Glass collection will be improved.

E 5.1 Status
Objectives year 2001
•  cardboard/paper packaging - 55% recycling in year 2001
•  plastic packaging - 15% recycling in year 2001
•  metal packaging  - 15% recycling in year 2001
•  glass packaging - 65% recycling in year 2001
Contrary to many other countries, Denmark has chosen not to establish one separate management system for all
packaging waste. Instead, focus is put on how best to utilise various recyclable materials in waste from different sectors
- and this also applies to packaging waste.

Packaging waste covers many different waste fractions such as glass, paper and cardboard, and plastic. Fractions are
also discussed in separate sections in this Appendix.

As a general rule, it has been chosen not to include sales packaging of paper and cardboard, metal and plastic in
recycling systems. Considering environmental economics and occupational environment and health aspects, such sales
packaging is thought to be less suitable for material recycling than transport packaging. This is partly due to the fact that
a fraction of, for example, plastic packaging from households will contain different types of plastic, and that the fraction
will typically be contaminated with residues of foodstuffs, detergents, and similar.
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Treatment of transport packaging, 1996

66% recycling

34% other 
treatment

The objective for material recycling of paper and cardboard is primarily achieved by recycling transport packaging from
industry and commerce, in accordance with the voluntary agreement on recycling of transport packaging which was
made in 1994 between the Minister for Environment and Energy and the Confederation of Danish Industries, the Danish
Plastics Federation, and the Packaging Industry. In 1996, the rate of recycling for transport packaging of paper and
cardboard amounted to 66 per cent.

The objective for plastic packaging is also expected to be primarily achieved through transport packaging from industry
and commerce.

Material recovery of metal packaging covers recycling of steel drums from industry and commerce, as well as recycling
metal scrap from incineration plants which arises from incineration of, among others, domestic waste.

Material recycling of glass packaging is done partly by recycling end-of-life beer and soft drink bottles, partly by
recycling bottles for wine and spirits, as well as packaging glass collected in municipal schemes. The objective for
recycling of glass packaging in year 2001 is set at 65 per cent93.

On the basis of national objectives for each packaging fraction, it is expected that total recycling of packaging waste
will be around 45 per cent. National objectives for recycling of packaging waste will be revised no later than year 2000.

By far the major part of remaining packaging waste is incinerated with energy recovery. On the basis of launched and
planned initiatives in packaging waste management and waste management as a whole, including the ban on landfilling
of waste suitable for incineration, it is expected that total recovery of packaging waste will exceed 80 per cent.

Specific Danish initiatives for prevention of packaging waste and reuse of packages are described in Appendix A 2.3 on
specific requirements for packaging and packaging waste.

E 5.2 Future initiatives
Measures
•  increased recycling of cardboard packaging
•  study of possibilities of recycling plastic drums
•  more efficient glass collection
In future, citizens will have the opportunity to separate cardboard packaging for recycling, for example via bulky waste
schemes.

It will be studied how best to design a bring scheme for plastic bottles and drums from
households.

                                                          
93 This objective is not directly comparable to the objective for recycling of glass from households described in the section on
glass. In overall objectives for packaging, more streams are included, and the statement method is different.
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An information campaign will be launched to increase glass collection from households. Studies have shown that many
citizens are not aware that municipal glass collection schemes cover other packaging glass than bottles for wine and
spirits.

E 5.3 Regulation
Rules on management and recovery of packaging waste are included in Statutory Order on waste no. 299 of 30th April
1997.

Requirements for manufacture and composition of packaging are laid down in Statutory Order on certain requirements
for packaging no. 298 of 30th April 1997.

Requirements for packaging for beverages are laid down in Statutory Order on packaging for beer and soft drinks, no.
124 of 27th February 1989, with subsequent amendments.

E 5.4 Capacity, environmental assessment and economic aspects
Reference is made to sections on plastic, paper and cardboard, and glass.

E 5.5 Implications for local authorities
Further to the Statutory Order on waste local authorities must, in their waste management planning, give a statement of
initiatives for prevention and recycling of packaging waste.

E 6 Hazardous waste

Environmental
problem

By definition, hazardous waste implies risk of fire, health or
environmental risks, and it must therefore be managed in an
environmentally safe way

Initiatives Preparation of guidelines on hazardous waste

Improvement of criteria for hazardous waste (environmental risk)

Study of waste tax exemption for hazardous waste

E 6.1 Status

Objective year 2004
•  efficient collection of hazardous waste
•  increased recycling of hazardous waste
Hazardous waste is waste which is highly inflammable or constitutes a risk for health or the environment. Rules for
hazardous waste are regulated in the EU and are developed regularly.

Amounts of hazardous waste in 1997 were around 1.5 per cent of total waste amounts.94.

Hazardous waste covers many different waste fractions and is generated in all sectors (see table below).

Some fractions are described separately in this Appendix: batteries and accumulators, health-care risk waste, PCB/PCT,
and waste oil. For these fractions, separate schemes have been established.

The remaining part of hazardous waste is mainly treated by destruction or landfilling at Kommunekemi A/S.

                                                          
94 Hazardous waste covers waste from both primary and secondary sources (e.g. residues from waste incineration plants). In
1997, 182,106 tonnes were generated by primary sources (corresponding to some 1.5 per cent of total waste amounts) and
71,437 tonnes by secondary sources.
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In addition, some residues from waste incineration plants are classified as hazardous waste, viz. filter dust and flue gas
cleaning products. These fractions are discussed separately in Section E18 of this Appendix.

Hazardous waste 1997 (tonnes) Reprocessi
ng

Incineration Special
treatment

Landfilling Total

Primary sources
 -Lead batteries1 14,448 447 14,895
 -Hermetically sealed Ni-Cd accumulators8 95 120
 -Waste oil led to district heating plants2 22,576 22,576
 -Oil/chemical waste led to Kommunekemi3 and 7 74,215 74,215
 -Dust emitting ssbestos3 7,000 7,000
 -Hospital waste3 and 4 5,900 2,900 8,800
 -Sulphuric acid (coal-fired power plants)5 8,000 8,000
 -Oil and chemical waste from other primary
sources3

28,600 9,500 5,400 3,000 46,500

Total primary sources 51,143 38,423 82,515 10,000 182,106
- in per cent 28 % 21 % 45 % 6 %

Secondary sources
 - Flue gas filter dust1 10,137 10,137

 -Fly ash and flue gas cleaning products from
waste incineration plants3,6

24,600 36,700 61,300

Total secondary sources 10,137 24,600 36,700 71,437
Overall total 61,727 37,976 107,115 46,700 253,543
Sources: (1) Registrations under the EU regulation on shipments of waste, (2) Subsidies granted for disposal of waste oil, (3) ISAG reporting 1997, (4) Odense
University Hospital, but only for 1995, (5) Elsam, (6) Figure under special treatment means that waste is in storage, (7) Kommunekemi A/S, (8) Calculations
from Danish Environmental Protection Agency. Differences between total amounts of waste hermetically sealed Ni-Cd accumulators (120 tonnes) and amounts
collected for recycling reflect the fact that batteries are not collected separately, but included in general waste collection.

In addition to waste incineration plants, Kommunekemi also generates residues. These residues are also classified as
hazardous waste, see Table below.

Hazardous waste from Kommunekemi
Hazardous waste 1997

tonnes
1998
tonnes

Ash1)

Slag2)

Gypsum3)

8.380   (30)
 10,910

970

5.910  (80)
11,040
1,150

Total 20,260 18,100
1) Reduction in amounts of ash from 1997 to 1998 is due to reduced operation in 1998 because of renovation of flue gas system in F4. Figures in
brackets state the calculated part of thermal treatment of soil etc. in F1
2) Only part from treatment of hazardous waste in F3 and F4
3) Gypsum is generated only in the thermal treatment of contaminated soil etc. in F1.

Criteria for hazardous waste are laid down in the EU Directive on hazardous waste95 and are based on the European
Waste Catalogue96.

Like many other EU Member States, Denmark has supplemented the national list of hazardous waste with more
fractions than those stated on the European list of hazardous waste.

National proposals for improvement of the European list of hazardous waste are being negotiated in the European
Commission. In parallel, rules on hazardous waste are being interpreted regularly.

In 1998, a development project was launched in co-operation between the Nordic countries, the European Commission,
and France with the purpose of developing criteria for the property "environmental risk".

                                                          
95 Council Directive 91/689/EEC of 12th December 1991 on hazardous waste
96 Council Decision (94/904/EC) of 22nd December 1994 establishing a list of hazardous waste pursuant to Article 1 (4) of
Council Directive 91/689/EEC on hazardous waste
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As a consequence of new criteria for hazardous waste, requirements for reporting hazardous waste to the ISAG have
been extended, so that the Danish Environmental Protection Agency in future will collect much more detailed
information on hazardous waste.

A need has been seen among enterprises and local authorities to clarify rules for hazardous waste and to have a
guideline on environmentally correct management of hazardous waste.

E 6.2 Future initiatives
Measures
•  guidelines on hazardous waste
•  development of new treatment methods
In 1999, guidelines on hazardous waste will be prepared. The purpose is to enhance understanding of how to apply
hazardous waste criteria.

The basis for the tax exemption for hazardous waste will be re-evaluated.

Initiatives for recycling hazardous waste such as flue gas cleaning products, will be promoted.

E 6.3 Regulation
Hazardous waste is regulated in the Statutory Order on waste97. Rules for hazardous waste were incorporated in Danish
legislation in 1996.

Enterprises are responsible for assessing whether waste is hazardous, and they must notify local authorities thereof.

Local authorities must collect all hazardous waste.

E 6.4 Capacity
28 per cent of hazardous waste is recycled today:
•  lead accumulators and Ni-Cd batteries are collected and sent for reprocessing in Sweden or France
•  sulphuric acid is exported for recycling
•  waste from photographic industry is recycled in Great Britain

21 per cent is incinerated:
•  waste oil is treated at district heating plants and at Kommunekemi A/S
•  health-care risk waste is treated at SWS (Special Waste System) and at seven conventional waste incineration plants
•  oily sludges are treated at Ålborg Portland

45 per cent is subjected to special treatment:
•  oil and chemical waste is primarily treated at Kommunekemi A/S. A small fraction of laboratory waste is treated at

Special Waste System.

6 per cent is landfilled:
•  asbestos and contaminated soil is deposited at special landfills.

A number of enterprises have been established, pre-treating hazardous waste, for example by separating non-hazardous
fractions from hazardous waste (oil filters, paint drums, water components in waste oil). Hazardous fractions are mainly
delivered to Kommunekemi A/S or to district heating plants (waste oil).

For a few waste fractions (silver from the photographic industry, organic solvents) recycling enterprises exist (recovery
of silver, cooling liquids), but generally only few treatment methods have been developed, for example, for recovery or
recycling of hazardous waste fractions.

Filter dust and flue gas cleaning products from waste incineration plants account for around 30 per cent of total
hazardous waste amounts.

                                                          
97 Statutory Order on Waste no. 299 of 30th April 1997



76

These residues are today sent abroad for landfilling. Initiatives have been launched to establish three landfills receiving
stabilised flue gas cleaning products from the whole country. When the sites have been established and stabilisation
methods are operational, residues will be deposited at these landfills.

E 6.5 Environmental assessment
Improved collection of hazardous waste will ensure environmentally appropriate management of this waste.

E 6.6 Implications for national authorities
Guidelines on hazardous waste will be prepared.

E 6.7 Implications for local authorities
Local authorities will inform citizens on municipal schemes for hazardous waste.

E 7 Glass

Environmental
problem

Recycling of glass and reuse of refillable glass bottles reduce energy
consumption compared to manufacture of new glass. Raw materials
(glass) are thereby utilised several times. Collection of glass for
recycling must therefore be increased

Initiatives Maintaining a return bottle system.

Launching an information campaign in particular aimed at increased
collection of packaging glass.

Evaluate the market for wine bottle reuse.
Start development work with the purpose of improving collection
equipment and reducing rate of cullets.

Information to local authorities on colour separation.

E 7.1 Status
Objective year 2004
•  75% recycling of glass
Recycling of glass leads to a reduction of energy consumption in the manufacture of new glass. Furthermore, raw
materials (glass) are utilised several times. Collection of bottles and packaging glass for recycling must therefore be
improved.

 Total amounts of waste glass in 1997 were 190,000 tonnes. Of these, 115,000 tonnes glass were collected separately98

(bottles and packaging glass), corresponding to a collection rate of 61 per cent. Bottles are collected in municipal
schemes (60 per cent), by retailers and wholesalers (32 per cent), and from restaurants, bars and cafés (8 per cent).
 
 Separate collection will be increased through enhanced information efforts directed at citizens. Studies show that one
quarter of the population is not aware that packaging glass may be delivered for recycling under present schemes. This
means that only a minor part of packaging glass is collected compared to bottles. Incorrect separation is also taking
place, as one fifth of the population does not know that ceramics, stoneware, and chinaware are not to be delivered
together with recyclable glass.
 
Recycling of whole bottles may also be increased through the development of collection equipment reducing the rate of
cullets. Recycling of cullets may be increased by improving colour separation of cullets.
 
 Measures
•  maintaining return bottle system
•  information campaign on increased collection of packaging glass
•  study of market for reuse of bottles

                                                          
 98 Source: Rendan Glass statistics 1997. Glass collected in the form of bottles and packaging glass. Collection rate is
calculated on the basis of glass consumption.
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•  study of reduced rate of cullets by use of better collection equipment
•  information to local authorities on colour separation

E 7.2 Future initiatives
A return bottle system for packaging for beer and soft drinks is one of the key elements in the achievement of the
Government's objective for waste minimisation. The system ensures reuse of packaging and thereby a considerable
reduction of both waste arisings and resource consumption99. A return bottle system will be maintained.

In 1999, the Danish Environmental Protection Agency will evaluate the Daish market for bottles for reuse and assess
environmental impacts from export of bottles for reuse abroad.

On the basis of this evaluation, development work will be launched aimed at reducing the rate of cullets in collection
through further development of collection equipment.

In year 2000, an information campaign will be launched aimed at increasing collection of packaging glass from
households and relevant enterprises. The campaign will also aim at reducing incorrect separation in the form of, for
example, delivery of ceramics, stoneware, and chinaware together with recyclable glass.

In year 2000, information will be distributed to local authorities on the possibilities of colour separating glass, so that
the rate of discarded glass is reduced.

E 7.3 Regulation
Local councils are under an obligation100 to establish collection of glass from built-up areas with more than 2,000
households. Collection will be designed so that significant parts of glass are recycled. In most municipalities, bring-
schemes have been introduced with glass banks located at central places in the area, and at recycling centres. Citizens
have the duty to use collection schemes as described in municipal waste regulations.

E 7.4 Capacity
It is expected that recycling industries are able to receive increasing amounts of recyclable glass.

E 7.5 Environmental assessment
Increased colour separation and reduced rate of cullets will bring down raw material and energy consumption in the
manufacture of new glass. Reduction of the rate of cullets may lead to increased reuse of whole bottles, ensuring a
significant reduction of energy consumption. Reuse only requires around 15 per cent of the energy needed to produce a
new bottle.

Amounts of domestic waste for incineration will be reduced, which will bring down slag amounts from incineration
plants.

E 7.6 Economic aspects
Increased collection of glass packaging is not thought to have an effect on waste collection fees.

E 7.7 Implications for national authorities
An information campaign will be launched to increase collection of packaging glass and reduce incorrect separation.
Information will be distributed to local authorities on colour separation. A study will be carried out on the possibilities
of reducing the rate of cullets by use of better collection equipment.

E 7.8 Implications for local authorities
Local authorities will participate in the information campaign to increase collection of glass for recycling. Furthermore,
local authorities will assess possibilities of increased collection and recycling by more frequent collections and more
dense location of glass banks.

                                                          
99 The return bottle system avoids overall what in 1995 corresponded to around 390,000 tonnes waste (calculated as if it were
single-use packaging), and assuming the same distribution between plastic and glass packaging as in the present system.
Reuse of packaging reduces resource consumption for the manufacture of new packaging and for recycling of spent
packaging.
100 According to Statutory Order on waste no. 299 of 30th April 1997.
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Local authorities must take into consideration information to be distributed in year 2000 on the possibilities for colour
separation of glass, thereby reducing the rate of discarded glass.

E 8 Impregnated wood

Environmental
problem

Impregnated wood contains a number of environmental
contaminants which cause problems in the disposal. The
amount of waste impregnated wood is increasing.

Initiatives It will be ensured that impregnated wood is managed as waste
not suitable for incineration. Incineration of creosote-treated
wood may be authorised.

When suitable treatment methods for impregnated wood have
been developed, it will be collected and treated separately.

Objective year 2004
•  utilise energy and raw material resources in waste impregnated wood
E 8.1 Status
Impregnated wood is treated with impregnators containing, for example, chromium, copper, arsenic (CCA), tin, and
creosote.

Impregnated wood containing heavy metals causes problems in incineration, as substances are not decomposed but
remain in slag and flue gas waste.

Creosote-treated wood (for example sleepers, wood from wharfs) can be decomposed in incineration, as creosote is
destroyed. This requires, however, that such wood is pre-treated (crushed), ensuring complete incineration, and that the
incineration temperature is sufficiently high.

Sources of waste impregnated wood are primarily bulky waste and the building and construction sector. Impregnated
wood is mostly disposed of today by landfilling, but small amounts of impregnated wood are incinerated.

New and better treatment methods are being developed, allowing for utilisation of resources contained in impregnated
wood (energy, chromium, cobber, arsenic).

In the coming years, increasing amounts of waste impregnated wood are expected. It is assessed that since the 60s,
around 2.7 million tonnes impregnated wood have been used (accumulated), and that in year 2010 it will be necessary
to dispose of some 100,000 tonnes impregnated wood101.

Estimated development of disposal of waste 
impregnated wood in 1,000 tonnes
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101 This estimate assumes an average lifetime of wood of 32 years.
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Measures
•  rules for the treatment of impregnated wood
•  development of new methods to treat waste impregnated wood
In 1999, it will be ensured that impregnated wood is separated as waste not suitable for incineration.

Rules for the treatment of creosote-treated wood will be prepared in 1999. Initiatives for the development of methods to
destroy creosote-treated wood completely, and to recover heavy metals from impregnators will be promoted.

When new treatment methods have been developed, all impregnated wood will be collected and treated separately.
Until then, impregnated wood is to be landfilled.

E 8.3 Regulation
Management of impregnated wood is regulated today in general waste regulations. This means that local councils must
assign disposal possibilities for impregnated wood.

E 8.4 Environmental assessment
Impregnated wood is today disposed of by both incineration and landfilling. By avoiding impregnated wood at
incineration plants, heavy metal contents in slag and flue gas cleaning waste will be reduced.

Some 50,000 tonnes of separated impregnated wood are expected in year 2004.

E 8.5 Economic aspects
In the next few years, no considerable extra costs of disposal of impregnated wood are expected. At present, it is not
possible to assess treatment costs in new treatment technologies.

E 8.6 Implications for national authorities
The Statutory Order on waste will be revised to include a ban on assignment of heavy metal-containing impregnated
wood to incineration.

E 8.7 Implications for local authorities
In their planning, local authorities will take into consideration that impregnated wood may not be incinerated. They will
also plan for separate treatment when suitable treatment methods have been developed.

E 9 Health-care risk waste

Environmental
problem

Health-care risk waste is infectious.

Initiatives No new initiatives

E 9.1 Status
Objective year 2004
•  status quo
Health-care risk waste is generated in both the primary and the secondary health sectors. The characteristic feature of
health-care risk waste is that it may be infectious by direct contact.

According to the ISAG, 8,800 tonnes of health-care risk waste were generated in 1997.

Due to its infectious nature, health-care risk waste is classified as hazardous waste102.

Almost all health-care risk waste is generated in the service sector.

                                                          
102 Cf. Statutory Order on waste no. 299 of 30th April 1997
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Waste is incinerated both at special incineration plants and at conventional plants in compliance with special conditions
reducing the risk of contact with waste. From an environmental point of view, the incineration process is similar to
incineration of, for example, domestic waste. Incineration leads to inactivation of waste, energy recovery, reduction in
volume and unrecognisability, which is preferable, especially for tissue waste.

Disposal requires a relatively large amount of packaging. To the extent that improved separation will reduce amounts of
health-care risk waste, it will indirectly reduce overall waste amounts, as packaging needs would be reduced
correspondingly.

A guideline on health-care risk waste was issued in 1998103.

The European Commission has informed that by the end of 1998, initiatives will be taken to discuss definitions and
requirements of management of health-care risk waste. This may be in the form of a proposal for a Directive.

E 9.2 Future initiatives
No new initiatives are envisaged for health-care risk waste.

E 9.3 Regulation.
Health-care risk waste management is regulated in the Statutory Order on waste. Health-care risk waste is classified as
hazardous waste, and under the terms of the Statutory Order on waste, local councils must therefore establish collection
schemes for such waste.

E 9.4 Capacity
Disposal of health-care risk waste takes place at one special plant and seven conventional waste incineration plants.

E 9.5 Implications for national authorities
None - if an EU directive is adopted, it will have implications for national authorities.

E 9.6 Implications for local authorities
None.

E 10  Sludge from municipal wastewater treatment

Environmental
problem

Sewage sludge is a resource that is not utilised sufficiently today

Initiatives Re-evaluation of present rules for application of sludge to
farmland

E 10.1 Status
Objective year 2004
•  50% recycling on farmland
•  30% incineration
•  20% landfilling
•  increased utilisation of both fertiliser and energy contents in sludge by recycling
The contents of both fertiliser and energy in sewage sludge may be utilised in recycling. Today, it is often only the
fertiliser content that is recovered, as sewage sludge is applied directly to farmland due to the content of nutrients,
especially phosphorus.

In 1997, around 1,209,000 tonnes sludge (wet weight) were generated at municipal wastewater treatment plants. Of this,
72 per cent was recycled, fulfilling the Government's objective for 50 per cent recycling in year 2000. 20 per cent was
incinerated and 8 per cent landfilled.

                                                          
103 This guideline replaces guideline no. 1/1984 from the Danish Environmental Protection Agency on the disposal of hospital
waste
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Treatment of sludge from wastewater treatment 
plants, 1997.

Incineration 
20%

Landfilling
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Recycling
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Requirements for the content of certain chemical substances in sludge, which took effect in 1997 will become stricter in
year 2000104, and this means that in a transitional period alternatives to application to farmland must be found.

The present high rate of application of sludge to farmland is not expected to be upheld. The objective is therefore 50 per
cent recycling in year 2004. It is expected that 30 per cent will be incinerated and 20 per cent landfilled in year 2004.

The quality of sludge and possibilities of increased recycling are expected to improve by reducing the use of xenobiotic
substances. The contents in sludge of certain of the chemical substances for which limit and cut-off values have been
introduced, are therefore expected to be reduced in the long term.

A number of studies have been launched in order to assess regularly requirements in connection with recycling sludge.
The studies deal with assessment of decomposition of xenobiotic substances in sludge by different forms of treatment,
long term effects of application of sludge to farmland, and the assimilation in plants of xenobiotic substances.

E 10.2 Future initiatives
Measures

•  re-evaluation of current rules
•  study of biogasification of sludge
In the study programme for biogas, funds will be provided for detailed studies of biogasification of sludge prior to
application to farmland. The intention is that as much sewage sludge as possible will be subjected to biogasification in
the long term.

Against the background of results from studies and evaluations, it will be considered to revise rules for application of
sewage sludge to farmland.

In late 1999, the Danish Environmental Protection Agency will prepare a status report for recycling of organic domestic
waste and sewage sludge. This will be done on the basis of, partly, results of ongoing studies. This status report will
form the basis for a plan of action for recycling organic waste.

E 10.3 Regulation
Application of sludge to farmland is regulated in the Statutory Order on sludge105, and the Statutory Order of the
Ministry of Food, Agriculture and Fisheries on inspection of the quality of municipal sewage sludge and composted
household waste applied to farmland106. The Statutory Order on sludge lays down limit values for a number of heavy
metals and cut-off values for organic xenobiotic substances NPE, DEHP, LAS, and certain PAHs. Cut-off values for
organic substances took effect on 1st July 1997 and will, together with limit values for cadmium, become stricter as per
1st July 2000.

                                                          
104 Statutory Order no. 823 of 16th September 1996 on application of waste products for agricultural purposes. Cut-off values
for various organic chemical substances took effect on 1st April 1997. These values will become stricter in year 2000.
105 Statutory Order no. 823 of 16th September 1996 on application of waste products for agricultural purposes.
106 Statutory Order no. 528 of 20th June 1997
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E 10.4 Capacity
Capacity for treatment of sludge at biogas plants is expected to increase. In year 2004 these plants are expected to be
able to treat 100,000 tonnes of sludge (wet weight).

E 10.5 Environmental assessment
In biogasification, the energy contents of sludge are utilised. For example, biogasification of 100,000 tonnes
of sludge will generate energy in the range of 100-150 TJ. The process is evaluated not to degrade the
fertiliser potential of sludge, but on the contrary, in some cases to improve this potential.

E 10.6 Implications for national authorities
If an evaluation shows it necessary, the Statutory Order on sludge may be revised.

In the end of 1999, a status for recycling of organic domestic waste and sewage sludge will be prepared.

E 10.7 Implications for local authorities
Local authorities will investigate possibilities of biogasification of sewage sludge, for example by contacting centralised
biogas plants, co-digesting manure and organic waste, and will find alternatives to application to farmland, in cases
where limit values and cut-off values cannot be complied with.

E 11 Refrigeration equipment

Environmental
problem

Refrigeration equipment contains environmentally harmful
fractions, especially heavy metals and CFCs

Initiatives Maintaining existing scheme

E 11.1 Status
Objective year 2004

•  90% collection of total number of discarded products
Refrigeration equipment contains CFCs and other environmentally harmful fractions.

Refrigeration equipment must be managed in an environment-friendly way, and separation of environmental
contaminants for separate treatment must be ensured. Furthermore, separation of recyclable fractions (iron and metal
parts) must be ensured.

For waste electrical and electronic equipment a special scheme exists (see Appendix E 4).

Total amounts of waste refrigeration equipment were around 15,000 tonnes in 1997. It is estimated that 12,500 tonnes of
refrigeration equipment were collected in 1997, corresponding to 83 per cent of the potential.

80 per cent of waste refrigeration equipment is collected in municipal bulky waste schemes, and 15 per cent derives
from institutions, trade and offices. The remaining 5 per cent is collected from industry.

Refrigeration equipment in tonnes, 1997
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E 11.2 Future initiatives
No new Danish initiatives for refrigeration equipment are planned in the coming planning period. The existing scheme
will be maintained.

E 11.3 Regulation
Collection and management of CFC-containing refrigeration equipment is ensured by an agreement between the Minister for
Environment and Energy and relevant associations on the disposal of CFC-containing refrigeration equipment, as well as in
a Circular107 on municipal regulations on disposal of CFC-containing refrigeration equipment.

The objective of the agreement is to collect a minimum of 90 per cent of the total amount of discarded refrigeration
equipment for treatment, in compliance with requirements laid down in the Circular.

The Circular states that local councils are under an obligation to establish assignment or collection schemes for discarded
CFC-containing refrigeration equipment and certain waste fractions.

At least 95 per cent of the content of the cooling agent CFC-12 must be extracted and collected. The frothing agent CFC-11
must be extracted at a rate of at last 80 per cent. Extracted CFC-12 must either be recycled or disposed of . CFC-11 must be
disposed of.

In municipal regulations, rules are laid down for processing of refrigeration equipment, ensuring resource recovery of
recyclable waste fractions.

The Circular also states that rules should be laid down for removal of mercury switches and condensers (PCB), see Section
E15.

E 11.4 Capacity
Around five enterprises exist that extract CFCs from refrigeration equipment.

E 11.5 Environmental assessment
It is estimated that around 250,000 pieces of refrigeration equipment (corresponding to some 12,500 tons) are managed
in compliance with the Circular, and that around 100 tonnes CFCs are extracted and destroyed in an environmentally
appropriate manner.

E 11.6 Implications for national  authorities
None.

E 11.7 Implications for local authorities
Local authorities are to establish assignment or collection schemes for discarded refrigeration equipment, and
environmentally correct treatment should be ensured.

E 12 Organic domestic waste

Environmental
problem

Organic domestic waste is a resource that is not utilised
sufficiently today.

Initiatives Launching of full-scale tests with collection and biogasification
of organic domestic waste.

Study of optimised collection and biogasification of organic

                                                          
107 Circular no. 132 of 13th June 1996 on municipal regulations on disposal of CFC-containing refrigeration equipment
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domestic waste.

Requirement for  mandatory collection when experience from
biogasification allows it.

Preparation of status for recycling of organic domestic waste
and wastewater sludge.

E 12.1 Status
Organic domestic waste is a resource which is not utilised sufficiently today in composting or biogasification.

Biogasification is the highest priority treatment form for organic domestic waste, as both energy and fertiliser contents
of waste are recovered. Composting, including home composting, is still a suitable form of treatment to utilise the
fertiliser contents of waste.

Organic domestic waste is both vegetable and animal food waste, and other putrescible organic material. Organic waste
accounts in general for 40-45 per cent of total domestic waste108. In 1997, around 70,000 tonnes of domestic waste were
recycled in biological treatment109, corresponding to some 4 per cent of domestic waste.

Residues from biological treatment of organic domestic waste must comply with the same requirements as sewage
sludge from municipal waste water treatment plants with respect to contents of heavy metals and xenobiotic substances
in relation to application to farmland (see also Appendix E 10).

On the basis of contents of heavy metals and xenobiotic substances, it is evaluated that in general there will be no
problems with biological residues and their compliance with limit and cut-off values. A number of studies, including
studies on the effects of composting and biogasification processes on the decomposition of xenobiotic organic
substances, have been launched.

Objective year 2004
•  recycling of organic domestic waste corresponding to 7% of total domestic waste amounts
•  100,000 tons recycled by biogasification
 
 Long term objective
•  recycling of organic domestic waste corresponding to 20-25%  of total domestic waste amounts

Recycling is today far from the objective for year 2000110. This is primarily due to the fact that mandatory dual
collection of organic waste and residual waste, allowing composting and biogasification, has not been introduced, for
organisational and technical reasons.

Positive experience has been gained with treatment of organic domestic waste at biogas plants based on manure, and at
a plant for co-digestion of sludge and organic domestic waste. However, more experience is needed, and technologies
shall be better documented.

The objective is to recycle a total of 150,000 tonnes of organic domestic waste, corresponding to 7 per cent of total
amounts of domestic waste in year 2004. Longer term objectives are still to recycle organic domestic waste
corresponding to 20-25 per cent of total domestic waste amounts.

                                                          
108 In 1997, the amount of organic domestic waste was assessed at just below 700,000 tonnes.
109 Around 23,000 tonnes for home composting (Rendan compost statistics 1997) and 47,000 tonnes for treatment at central
plants (the ISAG 1997). Amounts treated at central plants were distributed by around 46,000 tonnes at composting plants and
1,000 tonnes for biogasification.
110 According to the Plan of Action for waste and recycling 1993-97 the target was to ensure biological treatment of the major
part of organic waste, corresponding to 20-25% of total domestic waste from households.
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E 12.2 Future initiatives
Measures
•  full-scale tests with collection and biogasification
•  study of optimised collection and treatment
•  requirements for mandatory collection
It is planned to launch a full-scale pilot project to gain further documentation and demonstration of biogasification. The
project will be located in a number of municipalities with collection of organic domestic waste and treatment at
centralised biogas plants co-digesting manure and organic waste.

Under the Danish Energy Agency's development programme for biogas, funds will be granted to studies of optimisation
of environmental and financial aspects of sorting, collection, pre-treatment, and biogasification of organic domestic
waste.

In late 1999, on the basis of results from ongoing studies, the Danish Environmental Protection Agency will prepare a
status report for recycling of organic domestic waste and sewage sludge. This status report will form the basis for a plan
of action for recycling of organic waste.

Mandatory separate collection will be introduced when experience from biogas plants is sufficient. The expected
extension of centralised biogas plants co-digesting manure and organic waste, cf. Energy 21, will be based on future
experience with biogas technology. It is a prerequisite for meeting long term objectives for recycling of organic
domestic waste that mandatory dual collection is introduced.

E 12.3 Regulation
Under the terms of the Statutory Order on waste no. 299 of 30th April 1997, local councils must establish collection of
domestic waste from households in built-up areas accommodating permanently more than 1,000 inhabitants. In
municipal regulations, local councils may permit home composting of the vegetable fraction of domestic waste.

In 1994, the Minister for Environment and Energy entered an agreement with the National Association of Local
Authorities in Denmark, the City of Copenhagen, and the Municipality of Frederiksberg on organic waste. It was
established that biogasification of organic waste is environmentally superior to alternative forms of treatment, and that a
flexible solution should be chosen, supporting local initiatives for introduction of separate collection and treatment of
organic domestic waste.

E 12.4 Capacity
Capacity at existing biogas plants amounts to 20,000 tonnes organic domestic waste per
year, and utilisation is far from maximum. With some reconstruction of plants, capacity

may be increased to 50,000 tonnes/year. According to the Government's plan of action for energy - Energy 21 - energy
supply from biogas will increase from 2 PJ today to 20 PJ in year 2020111.

With some reservations, including rules from the Ministry of Food, Agriculture and Fisheries, it is assessed that in year
2004 around 100,000 tonnes of organic domestic waste may be treated at biogas plants based on manure, and thereby
objectives will be achieved.

E 12.5 Economic aspects
Establishment of separate collection and biological treatment of organic fractions requires that investments are made in
collection systems and treatment capacity. Calculations show that costs of total operation (including interest payment
and depreciation) will not necessarily exceed costs of today's single-string system. Costs will largely depend on types of
housing and chosen systems.

E 12.6 Environmental assessment
Biogasification of 100,000 tonnes of organic domestic waste will give a gain of energy of 50-100 TJ compared to
incineration of the same amounts of organic domestic waste. Furthermore, the digestate from biogasification of 100,000
tonnes of organic domestic waste may replace around 780 tonnes of chemical fertilisers.

                                                          
111 It is assumed that in year 2004, 5 million tonnes of manure are subjected to biogasification compared to around 1 million
tonne today. Manure-based biogas plants will typically be able to treat up to 20 per cent of organic domestic waste in relation
to the amounts of manure.
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E 12.7 Implications for national authorities
Full-scale tests will be launched on collection and biogasification of organic domestic waste.

In late 1999, a status report for recycling of organic domestic waste and sewage sludge will be prepared.

E 12.8 Implications for local authorities
Local authorities should start planning new waste collection systems with source separation and separate collection of
organic domestic waste. They should investigate possibilities for co-operation with existing biogas plants based on
manure or establishment of new biogas plants.

E 13  Organic waste from industry and food waste from catering centres

Environmental
problem

Organic waste is a resource that should be utilised to an optimum
extent.

Initiatives Re-evaluation of existing scheme for food waste from catering centres.
E 13.1 Status
Organic waste is generated both in industry and catering centres. Some waste from industry is homogeneous by-
products and is therefore not included in the ISAG (Information System for Waste and Recycling, see Appendix B).

Objective year 2004
•  recycling of at least 95%
In industry, just below 8.5 million tonnes of organic waste are generated each year. This waste is biologically
decomposable waste such as abattoir waste, dairy waste, fishery waste etc., often with a low content of dry matter112.

The major part is recycled. Part of this waste is used directly as fertiliser on farmland, and some waste substitutes other
raw materials. The remaining tenth is subjected to biogasification113. Only around one per cent is incinerated or
landfilled. It is expected that the landfilled amount will decrease, further to the ban on landfilling of waste suitable for
incineration, which took effect on 1st January 1997. Overall, no disposal problems for such residues are encountered.

Food waste from catering centres114 is generally reprocessed into animal fodder and similar. Reprocessing plants
estimated in 1996 that the potential for collection of food waste was between 22,000 and 30,000 tonnes/year, of which
around 22,000 tonnes were reprocessed.

E 13.2 Future initiatives
Measures
•  recycling of food waste from catering centres to be evaluated

Alternative recycling possibilities for food waste from catering centres will be studied, with due respect to rules issued
by the Ministry of Food, Agriculture and Fisheries.

E 13.3 Regulation
The collection scheme for food waste from catering centres is based on a Statutory Order115, according to which local
authorities must establish collection of food waste from catering centres for reprocessing into fodder or similar.

E 13.4 Capacity
Due to the extension of biogas plant capacity planned under the Government's plan of action for energy, Energy 21,
there is thought to be sufficient treatment capacity at biogas plants.

                                                          
112 Miljøprojekt nr. 397 og 398, 1998: Organiske restprodukter i industrien, del 1 og 2. (Environmental Project nos. 397 and
398, 1998: Organic residues in industry, parts 1 and 2. Danish only)
113 This study shows (data from 1992-94) that around 8.4 million tonnes of organic residues are generated in industry each
year. Of these, 99% is recycled (47% in substitution of raw materials, 8% for biogasification, and 44% directly as fertiliser on
farmland). Less than 1% (52,000 tonnes) is incinerated or landfilled. In the study, all residues from industry have been
included, also such that are normally not registered as waste.
114 Defined as kitchens generating more than 100 kg food waste per week.
115 Statutory Order no. 883 of 11th  December 1986 on municipal collection of food waste from catering centres.
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E 13.5 Environmental assessment
No significant changes in environmental aspects are expected.

E 13.6 Implications for national authorities
Depending on possibilities of applying alternative treatment forms for food waste, rules on collection of food waste
from catering centres will be amended.

E 13.7 Implications for local authorities
Local authorities will maintain their present efforts.

E 14 Paper and cardboard

Environmental
problem

Waste paper and cardboard is a valuable resource which is not
utilised sufficiently today.

Initiatives Paper collection will be extended by establishment of kerbside
collection schemes from households.

Householders will have the opportunity to separate cardboard for
recycling, for example via bulky waste schemes.

Guidelines will be prepared clarifying local authorities'
responsibility for ensuring increased collection of cardboard and
paper from enterprises.

Possibilities for increased recycling of paper and cardboard will be
studied

E 14.1 Status
Objective year 2004
•  60% recycling of paper and cardboard from households
•  75 % recycling of paper and cardboard from enterprises, public and private institutions
Paper and cardboard collection can be improved, and citizens, enterprises, public and private institutions will have an
important role to play in this respect.

In 1997, 583,000 tonnes of paper and cardboard were collected, corresponding to 43 per cent of paper consumption116.
The rate of collection increased steadily from 1985 to 1997.

In 1996, collection efficiency was assessed to be around 32 per cent from households, and around 63 per cent from
enterprises and institutions117. Amounts of paper and cardboard suitable for recycling118 are smaller in households than
in all other sectors put together, which is one of the reasons for differences in collection efficiency.

                                                          
116 The ISAG 1997.
117 Collection efficiency is calculated on the basis of statements of potentials.
118 Wiping paper and dirty packaging are not suitable for recycling, and such paper is widely used in households.
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E 14.2 Future initiatives
Measures
•  kerbside collection of paper from households
•  local authorities' responsibility for ensuring increased recycling of paper and cardboard from industry and

commerce to be clarified
•  guidelines on paper and cardboard collection from public and private enterprises
Collection of paper from households will be doubled by using more efficient collection systems and collecting more
types of clean paper. From year 2000, kerbside collection schemes from households are to be established. Schemes are
to be introduced allowing householders to separate cardboard for recycling, for example via bulky waste schemes.

Collection of paper and cardboard from industry and commerce may be improved by enhancing local authorities'
responsibility for ensuring separation. In 1999, a guideline will be prepared, clarifying responsibility for separation.

In order to limit problems and increase recycling possibilities for paper and cardboard, factors inhibiting possibilities of
recycling (for example glue and inks) will be studied, and know-how on environmental aspects of paper and cardboard
recycling will be updated.

E 14.3 Regulation
Rules on collection and recycling of paper and cardboard are laid down in the Statutory Order on waste119. Local
councils are under an obligation to collect paper for recycling from built-up areas with more than 2,000 households. In
most municipalities, bring-schemes have been established with paper banks located at central places and at recycling
centres. In many housing estates, collection schemes have been introduced, and waste paper is delivered to the same
place as domestic waste.

Requirements for collection of paper from households will be amended in future, and in year 2000 local councils are to
establish kerbside collection schemes with permanent collection equipment.

For a number of years, local councils have been under an obligation to ensure recycling of paper and cardboard from
commercial enterprises. With effect from 1st July 1998, this obligation has been extended to comprise all enterprises as
well as public and private institutions.

In 1994, an agreement was made between the Ministry of Environment and the Confederation of Danish Industries, the
Danish Plastics Federation and the Packaging Industry on transport packaging. The agreement set up the objective that
80 per cent of transport packaging of plastic, cardboard and paper was to be recycled before year 2000, either by reuse
or material recycling.

In 1998, the agreement was adjusted so that the definition of transport packaging now follows the definition of the EU
packaging Directive, and so that the objectives expressed in percentages now only apply to material recycling.

E 14.4 Capacity
Recycling capacity is sufficient in Denmark. The market for recycled paper is good both at national and international
levels, but prices fluctuate greatly.

Around 20 enterprises exist in Denmark today, marketing waste paper. Five enterprises exist reprocessing waste paper
into new products.

Treatment capacity is sufficient for recycling increasing waste paper amounts.

E 14.5 Environmental assessment
Recycling waste paper is environmentally superior to manufacturing new paper. Increased recycling of paper entails
CO2 reduction in all countries affected by the Danish waste paper cycle. Amounts of domestic waste for incineration
will also decrease, reducing capacity needs.

                                                          
119 Statutory Order on waste no. 299 of 30th April 1997
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E 14.6 Economic aspects
The extension of paper schemes will lead to additional annual costs of around DKK 125 million, corresponding to DKK
60 - 100 per household. This is due to the fact that costs of collection systems and collection equipment are higher than
for present systems.

E 14.7 Implications for national authorities
The Statutory Order on waste will be amended, stating requirements for establishment of kerbside collection schemes
from year 2000.

A guideline will be prepared, clarifying rules for collection of paper and cardboard from enterprises and public and
private institutions.

E 14.8 Implications for local authorities
In their future planning, local authorities will:
•  establish kerbside collection of waste paper from households
•  order private and public enterprises to separate paper and cardboard for recycling
•  prioritise supervision and other efforts for recycling of paper and cardboard from enterprises and public and private

institutions.

E 15 PCB/PCT

Environmental
problem

PCB/PCT is hazardous to human health and the environment

Initiatives No new initiatives

E 15.1 Status
Objective year 2004
•  Status quo due to objective for year 2000 to phase out PCB/PCT- bearing oils (> 0,05 per cent by weight) in

transformers
PCB is a group of polychlorinated biphenyls, and PCT is a group of polychlorinated terphenyls. Substances are heavily
decomposable and accumulate in the food chain. PCBs and PCTs are mutagenic, carcinogenic and are also suspected of
having hormonal effects on reptiles and mammals. High concentrations of PCBs and PCTs have been found in fat
tissues of, for example, polar bears, seals, and birds of prey.

In a 1986 report from the Danish Environmental Protection Agency is was documented that PCB/PCT constitutes a risk
to the environment.

PCBs and PCTs have been used as cooling and insulation liquids in electrical equipment such as transformers and
condensers. They have furthermore been used in heat pumps, gas turbines, hydraulic systems, glue, fire inhibitors,
sealing compounds etc.

In Denmark and internationally, special efforts have been made to phase out the use of these substances. Import and
marketing of PCB/PCT as well as equipment containing these substances have been prohibited in Denmark since 31st

October 1986.

Furthermore, since 1st January 1995 the use of PCB/PCT-containing condensers and equipment above a certain limit
(total weight > 1 kg or effect > 2kW) has been banned. Therefore, large transformers (>5 l PCB) do not exist in
Denmark. Smaller condensers and transformers may be used until the end of their useful life.

As from 1st January 1999, requirements are in effect that transformers with a PCB concentration above a certain limit
(>0.05 per cent by weight) must be decontaminated as soon as possible.

The delivery of PCB-containing waste to Kommunekemi A/S peaked in 1995. In 1997, 6,805 kg PCB-containing waste
were delivered, corresponding to around 13 per cent of deliveries in 1995.

E 15.2 Future initiatives.
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No new initiatives for PCB/PCT waste are planned.

E 15.3 Regulation
In the Statutory Order on waste, PCB/PCT waste is regulated as hazardous waste. As a consequence, local authorities
are responsible for collecting such waste.

In 1998, a Statutory Order on PCB, PCT and substitute substances was emitted120 and took effect on 1st January 1999.

Furthermore, in the Statutory Order on waste from electrical and electronic products121 regulations are laid down for
PCB-containing condensers.

E 15.4 Capacity
Kommunekemi is the only treatment plant in Denmark authorised to destroy PCB/PCT condenser and transformer oils
with a PCB/PCT content above 50 ppm.

E 15.5 Environmental assessment
New requirements will ensure controlled disposal of remaining PCB/PCT.

E 15.6 Implications for local authorities
In parallel to the decontamination of transformers with PCB-containing oils, local authorities must collect waste.

E 16 Plastic

Environmental
problem

Waste plastic is a non-renewable resource which can be
utilised better than today.

Initiatives Study of existing methods to collect, separate, and treat plastic.

E 16.1 Status
Objective year 2004
•  increased recycling of plastic
In Denmark, plastic consumption is stated at around 420,000 tonnes, and waste amounts at around 240,000 tonnes in
1996122. Amounts of plastic in waste are estimated lower than consumption, as plastic is part of many products with a
very long useful life, such as water and sewage pipes, electricity and telecommunication cables, district heating pipes,
and building materials.

Consumption of plastic packaging in 1995 has been calculated at some 150,000 tonnes.

Plastic accounts for some 7 per cent of domestic waste, corresponding to around 120,000 tonnes in 1996. Of this, plastic
packaging is the dominant part and corresponds to 90,000 tonnes. Almost all plastic in domestic waste is incinerated.

In 1996, around 29,000 tonnes of plastic were recycled; of this, just below 13,000 tonnes were packaging waste from
industry and commerce.

                                                          
120 Statutory Order no. 925 of 13th December 1998 on PCB, PCT, and substitute substances
121 Statutory Order no. 1067 of 22nd December 1998 on management of waste from electrical and electronic products.
122 Source: APME (Association of Plastic Manufacturers in Europe) publishes every year statistics of amounts of plastic
supplies and waste in  Europe, stating waste amounts in Denmark in 1996 at 219,000 tonnes clean plastic excluding additives.
On an average, 10 per cent fillers and auxiliary substances are added to plastic, and therefore waste amounts are assessed at
240,000 tonnes.
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Treatment of waste plastic, 1996.
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There is thought to be rather high levels of plastic in the burnable part of waste from industry and commerce
(institutions, trade and offices, as well as industry), but no statements of plastic contents in these fractions are available.
It is assessed that a total of 190,000 tonnes of plastic are incinerated each year.

Plastic is also found in two environmentally harmful waste fractions: PVC and shredder waste. See also Sections E17
and E20.

Denmark will comply with minimum requirements in the EU Directive on packaging: a minimum of 15 per cent of
packaging plastic, around 22,500 tonnes, will be recycled in year 2001.

Recycling of plastic is faced with a number of barriers:

•  Many types of plastic exist, covering different types of polymers and often with different types of stabilisers etc.
Recycling of plastic in an environmentally appropriate way therefore requires that plastic is separated into clean
fractions.

 
•  Only experts are able to distinguish different types of plastic.
 
•  Much waste plastic is generated by many small waste producers, especially households, which makes separation and

collection difficult and resource consuming.
 
•  Plastic used for packaging, especially for liquids, to a certain degree assimilates substances from these products, so

that recycling of plastic is limited due to odour, taste, and toxicology from these products.

Denmark has primarily focused on transport packaging made of plastic in achieving EU objectives, and this is due to
the fact that it is easier to overcome barriers for this type of waste, as it is normally found in the form of large, clean,
and relatively homogeneous fractions.

E 16.2 Future initiatives
Measures
•  possibility of recycling plastic drums
In 1999-2000, studies will be carried out to identify existing separation criteria, collection equipment, and especially
treatment methods that may ensure a market for and an environmentally acceptable recycling of plastic bottles and
drums. Such recycling is only done to a very limited extent in Denmark today. It exists, for example, in Germany, but
environmental advantages are not known in detail, and it is uncertain to what extent experience from abroad can be
transferred to Danish conditions.

On the background of these studies, local authorities will be ordered to give citizens the opportunity to separate relevant
packaging for recycling from year 2002.



92

E 16.3 Regulation
Under the terms of the Statutory Order on waste, local councils have a duty to ensure recycling of plastic transport
packaging from enterprises123. This duty is to be seen in continuation of the agreement on transport packaging entered
between the Ministry of Environment and Energy and the Confederation of Danish Industries, the Danish Plastics
Federation, and the Packaging Industry in 1994. The schemes are expected to result in increased recycling of plastic
film of around 10,000 tonnes in year 2001 compared to 1996 figures.

A future recycling scheme for plastic bottles and drums will require an amendment to the Statutory Order on waste.

E 16.4 Capacity
It is assessed that sufficient capacity for reprocessing transport packaging and other homogeneous fractions of plastic
film is available in Denmark.

Capacity for reprocessing plastic bottles and drums is not known, but a survey will be carried out in connection with the
above-mentioned study of possibilities for starting recycling of these fractions.

E 16.5 Environmental assessment
Plastic is normally manufactured on the basis of oil, which is a non-renewable resource. The conversion of oil into
plastic is very energy intensive. The consumption of oil is close to 2 kg per 1 kg  plastic manufactured. Recycling of
plastic, replacing virgin plastic with recycled plastic, will therefore give a significant environmental benefit.

When plastic is incinerated, the energy that was used for the conversion of oil into plastic is lost. Energy utilisation of
plastic in conventional incineration plants is poor, as power generated only corresponds 20 to 25 per cent of energy fed
in.

If significant parts of waste plastic cannot be recycled nor prevented, it should be considered whether it would be
advantageous to separate plastic for energy recovery at special plants, ensuring optimum utilisation of the calorific
value of plastic, so that it is only the conversion from oil into plastic that causes a loss of resources.

E 16.6 Implications for national authorities
The Statutory Order on waste will be amended at the turn of the year 2000/2001, when the above-mentioned studies on
plastic recycling have been finalised.

E 16.7 Implications for local authorities
In their future planning, local authorities are to take into consideration that from year 2002 a requirement will come to
give citizens the opportunity to deliver certain bottles and drums of plastic for recycling, for example at recycling
centres.

E 17 PVC

Environmental
problem

PVC contains a number of environmental contaminants causing
environmental problems in waste management.

Incineration of PVC at waste incineration plants with dry and
semi-dry cleaning systems entails larger amounts of flue gas
cleaning waste for landfilling than amounts of waste fed.

Initiatives Preparation of PVC statement and plan of action for phthalates.

Ensure separation of PVC. The fraction that cannot be recycled is
to be landfilled. When suitable treatment technologies are
available, new requirements for management of PVC waste will
be made.

                                                          
123 Art. 36, with effect from 1st July 1998
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Development of suitable final treatment technologies.

Statutory Order on prohibition of import, marketing, and use of
lead and lead-containing products.

Promote development of alternatives to certain PVC products.

E 1.17.1 Status
A focused effort will be made for environmental problems related to PVC. Additives harmful to the environment and
human health will be phased out, and PVC-containing waste be kept away from waste incineration plants. Alternative
methods for treatment of PVC waste will be developed.

It is estimated that around 34,000 tonnes of PVC waste were generated in 1997124. PVC waste is generated in the
building and construction sector, industry and commerce, and households, each accounting for around one third.

Objective year 2004
•  no delivery of PVC-containing waste to incineration plants
•  substitute certain PVC products with alternative products
•  phase out use of additives harmful to human health and the environment (e.g. lead and phthalates)
•  develop technologies for final treatment
Amounts of PVC waste from the building and construction sector are expected to increase. From the other sectors,
amounts will decrease.

The present rate of recycling PVC building waste is 10 - 15 per cent.

PVC waste distributed on sectors

Industry and 
commerce

34%
Households

33%

Building and 
construction

33%

Raw PVC is not manufactured in Denmark. PVC contains various additives such as colorants, stabilisers, anti-static
agents, fire inhibiting substances, fillers and plasticisers. Different environmental aspects are connected to the different
additives.

PVC-containing waste is primarily treated today by incineration at conventional waste incineration plants. During the
incineration of PVC, acids are formed that must subsequently be neutralised by adding lime. This increases amounts of
flue gas cleaning waste for landfilling (1 kg PVC results in around 2 kg residues in dry/semi-dry cleaning). Heavy
metals (lead and cadmium) are concentrated in residues in the incineration process.

                                                          
124 Primary sources are the building and construction sector (around 10,000 tonnes/year), industry and commerce, including
end-of-life vehicles (around 14,000 tonnes/year), and households (around 10,000 tonnes/year).
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Alternative treatment methods are being developed that allow for utilisation and recycling of resources in PVC waste
(energy, NaCl, heavy metals).

E 17.2 Future initiatives
Measures
•  rules for management of PVC waste
•  development of new treatment technologies
•  PVC statement and plan of action for phthalates
•  requirements for use of lead in products
•  substitution of certain  PVC products
In 1999, a PVC statement and a plan of action for phthalates will be prepared. Specifically, descriptions will be made of
future initiatives for reducing consumption of phthalates and PVC. As to future efforts to reduce the use of PVC
products and additives, including lead, reference is made to the PVC statement.

In 1999, rules for the treatment of PVC waste will be issued. It will, for example, be ensured that PVC waste is
separated. What cannot be recycled is to be landfilled. It is recommended that local authorities assign PVC waste to
landfilling in separate cells, allowing subsequent alternative treatment of such waste.

Certain recycling possibilities exist today for hard PVC building waste. However, it is not expedient to recycle all hard
PVC building waste, including such waste that contains cadmium.

Initiatives supporting the development of better treatment methods, allowing utilisation of resources contained in PVC
waste, will be promoted.

When new treatment methods have been developed, new requirements for management of PVC waste will be made.

E 17.3 Regulation
The Minister for Environment and the Danish Plastics Federation made an agreement in 1991 on the management of
PVC waste.

The overall purpose of the agreement was to avoid delivery of PVC to waste incineration plants. The agreement lays
down specific targets for building materials, packaging, and other products, as well as heavy metals and fire
inhibitors125.

Non-recyclable PVC waste has so far been regulated in general provisions of the Statutory Order on waste.

E 17.4 Environmental assessment
In future building projects, it will be possible to a far greater extent to substitute part of conventional PVC products by
less environmentally harmful products. Increased application of environmentally correct design is expected to result in
certain PVC products with harmful effects on the environment in a life-cycle aspect to be substituted by alternative
products.

Separation of PVC with a view to avoiding delivery to waste incineration plants will lead to a reduction in amounts of
flue gas cleaning waste. Reduced delivery of PVC waste to incineration plants will also lead to improved quality of slag
for recycling.

                                                          
125 Reference is made to the PVC statement



95

However, it is assessed that part of PVC waste cannot be identified as such. This waste will still be delivered to
incineration plants.

E 17.5 Economic aspects
In the first years, no significant additional costs are expected in the disposal of PVC waste. At present, it is not possible
to evaluate costs of treatment in future technologies.

E 17.6 Implications for national authorities
The Statutory Order on waste will be amended to state that non-recyclable PVC waste must be separated and landfilled.
When suitable treatment methods have been developed, new requirements for management of PVC waste will be made.

A Statutory Order will be issued prohibiting import, marketing, and use of lead and products containing lead. The
Statutory Order will include regulation of the use of lead-containing pigments and stabilisers in PVC.

E 17.7 Implications for local authorities
Local authorities are to ensure that non-recyclable PVC waste is assigned to landfilling. It is recommended that local
authorities assign PVC waste to landfilling in separate cells, allowing subsequent alternative treatment of such waste.

When new treatment methods have been developed, new requirements for management of PVC waste will be made.

E 18 Residues from waste incineration plants

Environmental
problem

Residues contain heavy metals which, by leaching, threatens
groundwater.

Initiatives Establishment of permanent landfill sites for flue gas cleaning waste

Preparation of requirements for recycling of slag in due consideration
of groundwater

Statutory Order to be issued banning import, marketing and use of lead
and lead-containing products

E 18.1 Status
Objective year 2004
•  70%  recycling of slag in due consideration of groundwater
•  establishment of permanent landfill sites for flue gas cleaning waste
Residues from waste incineration contain heavy metals.

Residues cover slag and flue gas cleaning waste, including fly ash.

In 1997, 82 per cent of slag was recycled, and the rest was landfilled. Flue gas cleaning waste is now being stored
temporarily, but a permanent solution is being established. Requirements for recycling of residues will be adapted so
that groundwater resources are protected.

The objective of recycling residues from incineration plants has been achieved126, as 77 per cent of residues from waste
incineration plants was recycled in 1997.

In 1997, 493,800 tonnes of slag and 61,300 tonnes of flue gas cleaning waste were generated. Flue gas cleaning waste
contains large amounts of environmental contaminants, and it results in very high leaching of salts and heavy metals.
Flue gas cleaning waste is classified as hazardous waste.

                                                          
126 Objectives for year 2000 were to recycle 53 per cent of total residues from waste incineration plants. For slag, objectives
were to recycle 65 per cent.
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Slag and flue gas cleaning waste are generated at 31 waste incineration plants and Kommunekemi A/S, as well as the
special incineration plant SWS.

Slag from waste incineration is primarily recycled in building and construction works. Present criteria for recycling will
be adjusted so that groundwater resources are protected.

In 1997, around 35,000 tonnes of flue gas waste were stored in temporary storage, and around 25,000 tonnes were
exported for landfilling in Norway and Germany. Temporary storage is used, as so far no suitable methods for
stabilisation of flue gas waste have been developed, and no suitable locations for landfilling of stabilised flue gas
cleaning waste found.

A method for stabilisation of flue gas cleaning waste has now been developed. Dansk Restprodukthåndtering, Danish
Residues Treatment, has carried out pilot tests of the method, but full-scale tests are still outstanding.

Treatment of residues from waste incineration

81% 70% 77% 70%

19% 30% 23% 30%
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Measures
•  requirements for recycling of slag
•  permanent solution for landfilling of stabilised flue gas cleaning products

E 18.2 Future initiatives
In 1999, a Statutory Order regulating recycling of slag will be submitted to hearing. The purpose of the Statutory Order
is to ensure recycling of residues in due respect of groundwater resources.

Initiatives have been launched to establish three landfills receiving stabilised flue gas cleaning products from the whole
country. In respect of principles of proximity and self-sufficiency, export of flue gas cleaning products will no longer be
permitted when these landfills have been established and started operation. In connection with the preparation of Waste
21, the European Commission has been notified of these measures in accordance with regulations in Article 4, section 3
a) i) in Council Regulation (EEC) no. 259/93.

In parallel to these initiatives, Dansk Restprodukthåndtering, Danish Residues Treatment, will investigate possibilities
of recycling residues.

E 18.3 Regulation
According to general rules on waste127 local authorities must assign slag to disposal, and they are responsible for
collecting flue gas cleaning waste.

Recycling of slag is regulated by Statutory Order no. 568 of 6th December 1983 on the use of slag and fly ash, and for
other construction works by rules of the Danish Environmental Protection Act128 on heavily polluting enterprises.

Landfilling of flue gas cleaning waste is regulated in a Circular on landfilling of residues from waste incineration plants
(dated 19th January 1989). This Circular has so far constituted guidelines for regional authorities in the landfilling of
such waste. A supplementary Circular on guidelines for temporary storage of residues was issued on 29th October 1993.

                                                          
127 Statutory Order on waste no. 299 of 30th April 1997
128 Statutory Order no. 625 of 15th July 1997.
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A Statutory Order will be issued including a ban on import, marketing and use of lead and lead-containing products.
The Statutory Order will have an effect on products containing lead transferred to waste incineration plants.

E 18.4 Capacity
Through the establishment of permanent landfills for stabilised flue gas cleaning products, suitable and sufficient plants
for disposal of this type of waste will be ensured in Denmark. In respect of principles of proximity and self-sufficiency,
export of flue gas cleaning products will no longer be permitted when these landfills have been established and started
operation.

It may be necessary to landfill increasing amounts of slag, due to stricter rules for recycling.

E 18.5 Environmental assessment
The establishment of the above-described landfills for flue gas cleaning waste and new
rules for recycling of slag will lead to enhanced protection of groundwater resources.

E 18.6 Implications for national authorities
When the coastal landfills receiving waste from the whole country have been established, requirements will be issued to
the effect that waste is removed from present temporary storage to these landfills. At the same time, it will be required
that future flue gas cleaning waste arisings are landfilled at these sites.

E 18.7 Implications for local authorities
In their future planning, local authorities must take into consideration new rules for the management of residues from
waste incineration plants, including future landfilling of flue gas cleaning waste.

In case the amendment to the Statutory Order on recycling of residues leads to landfilling of larger amounts of slag,
local councils must plan for increased landfill capacity.

E 19  Residues from power plants

Environmental
problem

Residues contain trace elements harmful to human health and the
environment.

Residues represent resources that should be recycled instead of
taking up capacity at landfills.

Initiatives Revision of requirements for recycling of residues, protecting
groundwater resources. Requirements to be incorporated in a
Statutory Order.

Preparation of requirements for recycling of bioash for fertilising
purposes. Requirements to be incorporated in a Statutory Order.

Development of methods to increase recycling of residues from
biofuel.

Establishment of close co-operation with operators in the area.
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E 19.1 Status
Energy generation at power plants is today based on either coal, oil, natural gas, or biofuels. During the process, a
number of residues are generated which can be recycled for various purposes.

According to Energy 21, the use of coal for energy generation will be phased out within the next 30 years. Phasing-out
will be done in parallel to the extension of energy generation based on biofuel. As a consequence, the generation of
residues from coal-fired power plants will drop in this period, whereas amounts of residues from bio-based power plants
will increase.

Objective year 2004
•  90% recycling of total amounts of bottom ash and fly ash from coal-fired power plants
•  environmentally safe recycling of bioash

Hardly any residues are generated at oil and natural gas-fired power plants.

Residues from biofuel
Residues cover fly ash and bottom ash. Amounts of bioash in year 2000 are expected to be 60,000 tonnes.

Fly ash contains much cadmium, and consequently total amounts of ash cannot be recycled. It is therefore necessary to
develop methods to separate cadmium-bearing fly ash. Part of bottom ash can thereby be recycled in agriculture.

Recycling of ash has high priority and will be done with due respect for groundwater resources.

Residues from coal-fired power plants
Residues from coal-fired power plants are slag, fly ash, gypsum, TASP, and sulphuric acid. Residues from coal-fired
power plants contain a number of heavy metals, limiting possibilities of recycling.

In 1997, 1.8 million tonnes of residues were generated, which is far below the level of 1996.

The objective for recycling of residues from coal-fired power plants has been achieved129, as 73 per cent was recycled in
1997130.

The following figure shows the development of treatment of residues from coal-fired power plants.

Treatment of residues from coal-fired power 
plants  in 1,000 tonnes
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A good 70 per cent of recycled residues in 1997 was used in industrial production as recyclable materials (see table
below).

                                                          
129 73% of residues from coal-fired power plants was recycled in 1997, corresponding to 1,300,000 tonnes. Of this amount,
113,000 tonnes were exported for recovery.
130 In the Plan of Action for waste and recycling 1993-97 the objective was to recycle 56 per cent of total amounts of residues
before year 2000.
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The remaining part of residues is recovered in building and construction works in the form of backfilling below
buildings, roads and squares, backfilling of cable conduits and trenches, for harbour backfilling, or for construction of
barriers.

Recovery in 1997 of
residues from coal-
fired power plants
( 1,000 tonnes)

Fly ash Slag/
bottom
ash

Gypsu
m

TASP Sulphu
ric
acid

Total

Cement 311 311
Concrete 220 220
Porous concrete 7 7
Asphalt 49 49
Roofing felt 5 5
Backfilling (S.O. 568) 34 111 145
Backfilling (EPA, Part
5)

169 5 174

Granulates 4 4
Fertiliser 8 8
Backfilling 36 36
Plaster board 306 306
Total 795 116 306 40 8 1265

27 per cent of residues was landfilled. This is a relatively large decrease compared to 1996 (703,000 tonnes landfilled
against 475,000 tonnes in 1997).

For the disposal of large amounts, coastal landfilling is preferred in order to protect groundwater resources.

Danish power supply companies expect to completely stop landfilling fly and bottom ashes from coal-fired power
plants within the next three years.

An initiative for the creation of a centre for management of residues has been taken by operators in the area. The
purpose of the centre is to improve possibilities of recovery and reduce environmental impacts from landfilling or
recovery of residues.

Measures
•  requirements for recycling of residues
•  requirements for recycling of bioash for fertilising purposes
•  formalised co-operation with centre of residues
•  development of methods to separate fly ash from bottom ash from biofuel with a view to increased recycling
E 19.2 Future initiatives
In 1999, a Statutory Order on recycling of residues will be submitted to hearing. The purpose of the Statutory Order is
to protect groundwater resources in connection with recycling.

In 1998, a Statutory Order on the application of bioash to farmland was prepared.

Closer co-operation between operators in the area is envisaged.

Initiatives for the development of methods for increased recycling of residues from biofuel will be promoted.

Methods for separating fly ash from bottom ash in energy generation using wood, chips, and energy crops as fuel will
be promoted.

E 19.3 Regulation
Recycling of slag and fly ash from coal-fired power plants is regulated in Statutory Order no. 568 of 6th December 1983
on the use of slag and bottom ash in connection with establishment of roads, paths, squares, foundations, and cable
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conduits and trenches, and for other construction works in the rules of the Danish Environmental Protection Act on
heavily polluting enterprises.

A waste tax was introduced on residues on 1st January 1998. The purpose was to ensure permanent incentives to reduce
residues, or alternatively to recycle residues. In connection with the increase of the waste tax on 1st January 1999, the
rate for landfilling of residues was increased to DKK 375/tonne, corresponding to the general rate for landfilling.

The use of bioash is regulated by the Statutory Order on sludge131.

E 19.4 Environmental assessment
In the long term, energy generation based on coal will be phased out. This will reduce amounts of residues from coal-
fired power plants.

E 19.5 Implications for national authorities
In 1998, the Statutory Order regulating recycling of slag and fly ash will be revised so that respect of groundwater
resources is better ensured in the recycling of residues.

E 19.6 Implications for local authorities
In their future planning, local authorities are to take into consideration changed conditions for management of residues
from coal-fired power plants.

If the revision of the Statutory Order on recycling of residues leads to larger amounts of residues for landfilling, this
will have implications for local planning.

E 20 Shredder waste

Environmental
problem

Shredder waste has a high content of environmental
contaminants and accounts for a large part of industrial waste
landfilled today.

Initiative Development of new treatment methods for extracting heavy
metals.

E 20.1 Status
Objective year 2004
•  75% recycling and better resource utilisation of shredder waste
•  reduced amounts of shredder waste for landfilling
Shredder waste arises in the form of production waste at enterprises crushing various metal-containing products, such as
vehicles and white goods. The major proportion of shredder waste is landfilled today.

Shredder waste has a high content of environmental contaminants (heavy metals, PCB). The treatment of waste from
shredder plants will be improved, and the possibility of developing new treatment techniques will be investigated.

In 1997, amounts of shredder waste were 95,000 tonnes; 90,000 tonnes were landfilled and 5,000 tonnes incinerated.
Relatively large amounts were incinerated in 1997, as tests with incineration of shredder waste were undertaken at
Kommunekemi A/S. The objective for 2004 is to recover 75 per cent of shredder waste in a way ensuring recycling of
heavy metals and utilisation of energy.

Trials of reprocessing shredder waste at special plants, primarily gasification plants, have caused large problems in the
past. In recent years, however, many resources have been invested in the development of new technology to treat
shredder waste and other heavy metal-containing waste fractions, in an environmentally appropriate manner. In order to
share results of this development, a study has been launched, financed by funds from the Council for Recycling and
Cleaner Technology, to identify plants at international level that have been established at industrial scale, and that may

                                                          
131 Statutory Order on application of waste products for agricultural purposes, no. 823 of 16th September 1996.
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be adapted to Danish waste management. It will also be investigated what is being done abroad in terms of research,
and in parallel Danish pilot tests are being carried out.

Treatment of shredder waste, 1997

Incineration 5%

Landfilling 95%

E 20.2 Future initiatives
Measures
•  development of methods to reprocess heavy metal-containing fractions
•  collection and dispersion of knowledge
•  requirements for management of shredder waste
•  requirements for enterprises handling shredder waste
•  full-scale tests with new treatment technology
On the basis of the ongoing study of reprocessing plants on an industrial scale, up to three plants will be selected for
detailed study. Experts will monitor operations for two to three weeks. As it is unrealistic to base the establishment of a
Danish reprocessing plant only on shredder waste, the three selected plants will be evaluated in their reprocessing of
shredder waste, pressure-impregnated wood, fire-inhibiting plastic, and galvanic waste. Results of these projects are
expected to form the basis of a realistic decision on which technique for the treatment of shredder waste can best be
adapted to Danish waste management.

Initiatives supporting the development of better treatment methods utilising resources contained in shredder waste, will
be promoted. When treatment methods have been developed, rules will be issued on management of shredder waste.

E 20.3 Regulation
Management of shredder waste has so far been regulated by general rules in the Statutory Order on waste and in
environmental approvals of enterprises using shredder plants in reprocessing of composite products. Such enterprises
are iron and metal recycling enterprises which are on the list of the Danish Environmental Protection Act of heavily
polluting enterprises in point K2, and car scrapping enterprises listed under point K5 of the same Act.

E 20.4 Capacity
It is estimated that sufficient capacity is available for landfilling shredder waste.

E 20.5 Environmental assessment
Environmental impacts from reprocessing shredder waste will be a reduction of waste for landfilling and thereby
reduced risk of leaching to groundwater, increased recycling of the contents of metals in shredder waste, and utilisation
of energy of the organic waste fraction.

E 20.6 Implications for national authorities
When a suitable treatment method has been developed, a Statutory Order on management of shredder waste will be
issued.

In the coming planning period, efforts will be made to prepare guidelines for environmental design of industrial
products and to exploit the possibilities offered by the product panel for electronics, which has been established under
the integrated product strategy.

E 20.7 Implications for local authorities
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When the Statutory Order on management of shredder waste has been issued, local councils will assign waste to plants
complying with requirements for management of shredder waste.

E 21 Waste oil

Environmental
problem

Waste oil is hazardous waste, and fractions are generated unevenly
throughout the country.

Initiatives Subvention scheme for waste oil will be evaluated.

Present treatment of waste oil will be evaluated.

E 21.1 Status
Objective year 2004
•  environmentally safe management of waste oil

Waste oil is collected and incinerated with energy recovery. Today, subsidies are granted for private collection of waste
oil.

Waste oil is collected from, for example, garages, transport companies, industry, the military, and private car owners.
The collection of waste oil is made through municipal transfer stations and a number of private collectors. After
collection, water is separated from waste oil, and it is transferred to further treatment, or to Kommunekemi A/S.

Almost all registered waste oil collected by private companies is sold after processing for incineration at district heating
plants. In 1997, these plants treated 22,576 tonnes of waste oil.

In the treatment of waste oil, around 2,000-3,000 tonnes of water and distillation residues are generated. Distillation
residues are transferred to Ålborg Portland.

Oily waste is also collected from shipping (slop oil). Such waste is primarily delivered to municipal transfer stations and
transferred on to Kommunekemi for destruction. In 1997, Kommunekemi A/S received 13,217 tonnes of oily waste.

The subsidy scheme gives an incentive to collect oil and incinerate it as district heating plants. No subsidies are granted
for recovery as base oil.

A study has been launched to clarify economic advantages and disadvantages of reprocessing waste oil into base oil.

E 21.2 Future initiatives
Future treatment of waste oil will be determined when the results of this study are available.

E 21.3 Regulation
Management of waste oil is regulated in the Statutory Order on waste. Waste oil is hazardous waste, and under the
terms of the Statutory Order on waste, local councils must establish collection schemes for such waste.

Subsidies are granted for the disposal of waste oil132. Subsidies are given in the form of reimbursement of mineral oil
taxes, at the incineration at district heating plants. The scheme gives an incentive to collect and dispose of waste oil at
district heating plants.

                                                          
132 Cf. Statutory Order from the Ministry of Environment and Energy no. 1179 of 23rd December 1993 on subsidies for
disposal of waste oil (as amended by Statutory Order no. 1047 of 15th December 1995), which took effect on 1st May 1993.
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The subsidy scheme is administered by the Danish Environmental Protection Agency. In 1997, reimbursements
amounted to DKK 44.4 million.

E 21.4 Capacity
Waste oil is destroyed today at district heating plants and Kommunekemi A/S.

E 21.5 Implications for national authorities
The subsidy scheme for waste oil will be evaluated.

E 21.6 Implications for local authorities
No implications for local authorities.

E 22  Foundry waste

Environmental
problem

Foundry waste contains chemicals, and this is a barrier to recycling.
Today, foundry waste accounts for a large part of landfilled industrial
waste.

Initiatives Development of recycling methods.

Objective year 2004
•   80 % recycling of foundry waste
•  10 % waste reduction
E 22.1 Status
Foundry waste accounts for a large part of landfilled industrial waste. Suitable recycling possibilities have been
developed for this waste, and they are now gaining ground in the foundry industry.

The foundry industry covers just below 40 foundries (10 iron foundries, the rest metal foundries) with between one and
300 employees. In 1997, 95,000 tonnes of foundry waste were generated.

Environmental problems related to foundry waste primarily derive from discarded foundry sand, amounting to 80,000
tonnes per year. Such sand contains chemicals which are used in the production of moulds. Around 5,000 tonnes of slag
are generated each year. Furthermore, around 400 tonnes of furnace filter dust are generated that are classified as
hazardous waste.

The foundry industry has started introducing environmental management. Experience from the industry (from black
sand foundries) has shown that environmental reviews of enterprises may lead to a reduction in waste amounts of
around 20 per cent.

Good treatment methods have been developed, so that, for example, black sand can be recycled, and zinc and lead can
be extracted from filter dust. The industry is investigating possibilities of recycling slag from melting furnaces and
foundry ladles. Technically, large parts of waste generated at foundries can be recycled today.
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Treatment of foundry waste, 1997

Recycling 9%Incineration 5%

Landfilling 86%

Measures
•  improved treatment methods for chemically bound foundry sand
•  implementation of environmental management
E 22.2 Future initiatives
Initiatives supporting the development of recycling methods for chemically-bound foundry sand will be promoted.
Results and developments will be evaluated regularly.

Technically, large parts of waste generated at foundries can be recycled today. It will therefore be ensured that all
foundries in Denmark make efforts to recycle waste. This will be ensured in co-operation between the Danish
Environmental Protection Agency and the foundry industry.

E 22.3 Capacity
Spent black sand is suitable for application as foundations in construction works and is expected to replace virgin sand
in products.

A suitable plant for reprocessing zinc from filter dust is expected to be established in Norway as a result of Nordic co-
operation.

Recycling capacity is available for large fractions. Capacity for reprocessing furnace filter dust depends on the
establishment of the Norwegian plant.

The need for landfill capacity will decrease over time, as a result of increased recycling.

E 22.4 Environmental assessment
Environmental impacts from recycling of foundry sand and filter dust from furnaces are expected to be almost similar to
the use of virgin raw materials, whereas recycling of slag will have a minimal impact.

E 22.5 Economic aspects
The introduction of environmental management at foundries will allow for recycling of larger parts of waste. Increased
recycling will entail savings for enterprises, as
•  recycled waste is exempt from the waste tax. This will lead to savings of DKK 335 x 60,000 tonnes = approximately

DKK 2.5 million, and
•  costs of purchase of raw materials will be reduced

E 22.6 Implications for national authorities
Foundry sand is used for cover at landfills, and in their planning local authorities will therefore take into consideration
that, in the long term, less waste of this type will be available.

E 22.7 Implications for local authorities
Decreasing needs for landfill capacity for foundry waste will have implications for local planning.


