
From land filling to recovery – 
Danish waste management from 
the 1970s until today
Danish waste management has progressed in leaps and bounds from its initial focus on the 

protection of human health, through the integration of environmental protection, to the 

extraction and recovery of resources in waste. The transformation has occurred thanks to a 

dedicated and thorough policy regime that draws in key actors and assigns clear responsibilities. 

The Danish action plan for promotion of eco-efficient technologies – Danish Lessons

In the 1970s, landfilling and dumping 

of waste on sites lacking appropriate 

environmental protection was still the 

most common waste disposal practice in 

Denmark. Gradually incineration gained 

ground but land filling was still common 

in the 1980s and when landfill capacity 

was exhausted in the Copenhagen region 

in April 1985, and it became impossible for 

the waste collectors to get rid of the waste 

for disposal, the truck drivers protested 

by simply dumping the collected waste in 

front of the Parliament. 



The generation and disposal of waste in 

Denmark was first mapped in 1985. This 

showed that 39% of all waste ended in 

landfills. As Figure 1 shows, this percent-

age was reduced to 16% by 1999 and to 

7% by 2008, while recycling has simul-

taneously in-creased; waste is now seen 

as a resource to be recovered. As a con-

sequence, many landfills receive so little 

waste that it is not economical  to keep 

them fully operational. 

An added benefit from diverting waste 

away from landfills has been a reduction 

in GHG emissions. As Figure 2 illustrates 

the direct emissions from landfills receiv-

ing municipal waste has been reduced by 

almost a half million tonnes of CO2 equiva-

lents between 1990 and 2008. In addition, 

by replacing fossil or virgin materials, the 

improved recovery of energy and mate-

rial from municipal waste implies that 

better waste management has avoided 

the emission of an extra 1.3 million tonnes 

of CO2 equivalents.

Many factors are behind these develop-

ments in the Danish approach to waste 

management, but two main characteris-

tics are:

•	 The Active development and use 

of waste management planning at 

the national and local level,  setting 

clear national targets developed in a 

close dialogue with the main actors; 

principally the municipalities and the 

different industrial sectors. The national 

plans have been developed at 4-6 year 

intervals and have covered waste treat-

ment, including individually recycling 

targets for more than 30 waste types 

as well as for individual sectors, and 

initiatives regarding waste prevention. 

•	 Clearly defined responsibilities be-

tween the relevant stake-holders: Espe-

cially for the provision of incineration 

and landfill capacities. Municipalities 

have been responsible for securing 

that sufficient treatment capacity was 

available either at public or private 

owned plants. Once the capacity is 

in place, there has been swift move 

towards more private involvement. 

This process has been hastened by the 

introduction of producer responsibility.

The Danish Waste Management Plans – 
setting targets for waste management

Until 1995, Danish targets for waste man-

agement were defined nationally at an 

aggregate level and by municipalities at 

local levels. Since then, the Danish mem-

bership of the EU has strongly influenced 

target setting in the Danish waste sector, 

not only in terms of treatment and recov-

ery, but also through the implementation 

of obligatory tools like producer respon-

sibility.
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FIGURE 1
DEVELOPMENT IN WASTE MANAGEMENT IN DENMARK FROM 1985 TO 2008

1985 1990 1995 2000 2005 

Recycling Incineration with energy recovery Landfilling 

7%

69%

35%

26%

39% 23%

-3.000

-2.500

-2.000

-1.500

-1.000

-500

0

500

1.000

1.500

2.000

19
9

0

19
9

1

19
9

2

19
9

3

19
9

4

19
9

5

19
9

6

19
9

7

19
9

8

19
9

9

20
0

0

20
0

1

20
0

2

20
0

3

20
0

4

20
0

5

20
0

6

20
0

7

20
0

8

Year

x 1.000 tonnes CO2-eq

Transport – Direct Recycling – Avoided Recycling – Direct Incineration – Avoided

Incineration – Direct Landfilling – Avoided Landfilling – Direct Net

FIGURE 2
DEVELOPMENT IN GHG EMISSIONS FROM MUNICIPAL WASTE IN DENMARK FROM 1990 TO 2008

2



The first Danish Waste Mapping and 
recycling initiatives

The revision of the Danish Environment 

Protection law in 1982 required counties 

and municipalities to map the generation 

of waste. The counties were then obliged 

to make a statement outlining general 

guidelines for future waste management 

targets, according recycling a higher prior-

ity. Municipalities were obliged to publish 

a municipal waste management plan to 

implement these targets before May 1989. 

These initiatives provided the first over-

view of the quantities of waste generated 

in Denmark, how the waste was treated, 

and direction on how waste management 

could be improved. Although the process 

as such was a success it was recognized 

that at the local level it was better to focus 

responsibility for waste management to a 

single actor: The municipalities.

At the same time a Recycling Council 

was established to support the develop-

ment and implementation of collection 

and recycling systems and to support the 

introduction of cleaner technology. 

The Danish EPA’s Action Plan for 1985-

1990 included a strategy for waste con-

taining the following principles:

•	 Limit the amount of generated waste 

by implementing cleaner technology, 

recycling, initiatives regarding packag-

ing etc.

•	 Secure the environmentally sound 

recovery of the energy resources in 

waste

•	 Secure the environmentally sound 

management of waste for landfilling 

and for other disposal

•	 Minimize the pollution from disused 

(closed) landfills 

These principles are very similar to, and 

were a forerunner for, the principles at the 

heart of the now well publicised waste 

hierarchy, which appeared first in Danish 

waste plans and legislation. Similar prin-

ciples were later integrated into the EU 

Waste Frame-work Directive.

The first national Danish Waste Plan 
1993-1997: Targets for recycling

The first national Waste Plan (1993-1997) 

was developed in 1992. It included targets 

for all waste, including:

•	 Recycling of the total waste in Den-

mark should be increased from 35% in 

1985 to 54% by 2000, 

•	 Incineration with energy recovery 

should be maintained at around 25%, 

•	 Landfilling should be reduced from 

39% in 1985 to 21% in 2000.   

In order to achieve these general targets 

the plan included specific initiatives re-

garding certain waste types coming from 

households, manufacturing industries, 

the trade and office sector, the construc-

tions & demolition sector as well as more 

specialized waste streams. Specific agree-

ments with industry about handling of 

waste of transport pack-aging, tires, ELV, 

WEEE were announced, along with a ban 

on landfilling combustible waste.

The second national Danish Waste Plan 
1998-2004, Waste 21

The targets in the first national Waste 

Plan regarding increased recycling and 

reduced landfilling were achieved early 

– in 1997 – so the second national plan 

(1998-2004) put more emphasis on the 

more qualitative aspects of waste man-

agement. It did this by defining waste not 

only as an environmental problem, but 

as a resource. The revised Waste Plan 

called for the utilization of the resources in 

waste, the quality of the waste treatment 

and the hazardous substances in waste 

to received greater focus. The 1998-2004 

Waste Plan also included updated targets:

•	 Increase recycling to 64% by 2004, 

•	 Maintain incineration with energy re-

covery on around 24% and 

•	 Reduce landfilling to 12%.  

The 1998-2004 Waste Plan also prior-

itized: the treatment of organic kitchen 

waste from household; increasing collec-

tion of paper and cardboard waste from 

households; sorting PVC and impregnated 

wood and developing new treatment 

technologies for these waste types; and a 

special effort regarding better treatment 

of WEEE, ELV and batteries. 

The third national Danish Waste Plan 
2005-2008

Launched in 2003, the 2005-2008 Waste 

Plan had a greater focus on the economic 

aspects of waste management. It focused 

not only on reducing resource losses and 

environmental impacts from waste, but 

also aimed toward a decoupling of waste 

generation from economic growth and to 

gain more environmental for the money 

through a more effective waste sector. 

The targets were also revised:
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•	 Increase recycling target is 65% by 

2008, 

•	 Slightly increase waste incineration 

with energy recovery to 26% 

•	 Further reduce landfilling to 9%. 

The 2005-2008 plan also implements 

the targets in EU’s directives for packag-

ing and packaging waste, WEEE, and 

included important provisions on ELV 

and landfilling. 

The fourth national Danish Waste Plan 
2009-2012

The fourth and current national Waste 

Plan (2009-2012) is split into two parts. 

The first part includes the general prior-

itization undertaken by the government 

and underlines a three pronged approach: 

1) Resource policy, 2) Climate policy and 3) 

Protection of environment and health.

The second part, released in 2010, pays 

special attention to waste prevention and 

new waste treatment technology. The 

constant process of planning and evaluat-

ing have produced impressive results in 

diverting generated waste from landfills, 

but has been less successful in reducing 

overall waste generation, an experience 

shared by other countries with sustained 

economic growth. Therefore, the current 

national Waste Plan pays extra attention 

to waste prevention, particularly food 

waste. 

The current Waste Plan also supports the 

development of better treatment meth-

ods for a range of specific waste types: old 

windmill wings; waste from flue-gas clean-

ing of the emissions from incineration 

plants; and industrial organic waste. Of 

the three main targets, only the landfilling 

target has been updated in the current 

Waste Plan; a maximum of 6% landfilling 

by 2012. 

The key players - Actors implementing 
the national waste management plans

The national waste plans outline waste 

management in Denmark. The practical 

implementation of the principles and 

the targets in the waste management 

plans, however, has been undertaken by 

different key actors in the waste sector, 

whose roles are sometimes defined by 

further legal binding regulation and statu-

tory orders, and sometimes by voluntary 

agreements.

The municipalities - Implementing the 
national waste management plans 

Municipalities are key actors in imple-

menting the national targets set in the 

overall national plans. Municipalities must 

develop their own waste management 

plans every four years (recently changed 

to every 6 years), which describe how 

they will meet both national and locally 

defined targets. The plans must include 

a twelve years perspective including 

projections for waste generation, targets 

for waste management, and plans on 

how these will be achieved with a special 

focus on the first four years of the 12-year 

period.
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As in most countries, the municipalities 

play a strong role in the management of 

household waste in Denmark.  However, 

unique within the EU, in Denmark the 

municipalities also have had duties and 

authority regarding all industrial waste. 

In 1985 municipalities were handed the 

responsibility to ensure that sufficient 

treatment capacity for all waste, includ-

ing waste coming from industries, was 

available and also to provide recycling 

infrastructure. The sufficient treatment 

capacity could be secured by either 

public owned plants or by agreements 

with private owned plants. In return, the 

municipalities could determine how waste 

should be treated and which specific treat-

ment plants the waste should be sent to.  

Over the years, and as positive results 

were achieved, municipalities’ role has 

changed. They are now responsible for 

waste from households and for all waste 

that will go to either incineration or 

landfilling. In addition, the EU mandated 

introduction of producer responsibility 

has also altered the municipalities’ role on 

selected waste types such as WEEE, bat-

teries and ELV.

The more practical part of the munici-

palities’ role, such planning or running an 

incinerator, compost plant or a landfill, has 

often been undertaken by inter-municipal 

waste associations. By coordinating their 

work, municipalities can ensure that a 

sufficient amount of waste is available to 

a facility. If necessary they can employ 

a private contractor in this process. The 

inter-municipal waste associations have 

secured a better quality in the work. 

The industry - Voluntary agreements 
and producer responsibility 

Although municipalities historically have 

undertaken a substantial role in manag-

ing industrial waste, private industry has 

also played an important role either inde-

pendently or in close dialogue with the 

government, the national authorities and 

the municipalities. Although many other 

European countries introduced producer 

responsibility on certain discharged prod-

ucts in the 1990s, Denmark did not, but an 

obligatory deposit on beers and carbon-

ated soft drinks existed. Instead, volun-

tary take back agreements between the 

industry and the government were em-

ployed for tires, lead-accumulators, nickel-

cadmium-batteries, refrigerators and 

freezers and transport packaging. These 

agreements were often financed fees ap-

plied at point of sale. As a consequence of 

implementation of EU directives, producer 

responsibility was introduced in Denmark 

in 2005 for WEEE, ELV and batteries.

Private enterprise has been very active in 

the waste management industry, especial-

ly in the collection and recycling of waste, 

but also in the developing and improving 

waste management technologies in incin-

eration plants, bio-digestion and recycling 

of tires. 

Consultancies - Reviewing trends and 
formulating solutions

Denmark has a long tradition for involving 

private consultancies in environmental 

management, particularly regarding 

surveying, planning and construction 

of facilities. This is also true in the waste 

management area.

Consultancies have been engaged to 

review trends and formulate policy and 

technical solutions.  Examples include 

the development of a national waste data 

registration system, the development of 

better waste treatment methods, and the 

production of guidelines for municipal 

waste management plans. Municipalities, 

inter-municipal waste associations and 

private enterprises have also made use of 

consultancies for a wide variety of waste-

related tasks. 

Other Important instruments used in 
Danish waste management 

Active waste management planning 

and supporting legislation, together with 

clearly defined division of responsibility, 

has been essential for the improvements 

seen in Danish waste management. But a 

number of other factors and instruments 

have also been important in securing 

improved waste management over the 

last three decades: 

Development of waste data registration 
systems to monitor quantities of 
generated and treated waste.

The first step to improving waste manage-

ment is to have an overview of how much 

waste is generated. Initially such over-

views will often necessarily be based on 

simple estimates, which can subsequently 

be improved. The first Danish waste 

mapping started in 1985 and was heavily 

based on assumptions and averages. A 

national obligatory waste data registration 

system was introduced at all waste treat-

ment plants in 1993, which demanded 

that waste type, origin and treatment be 

registered. In 2010, a new and more ad-

vanced system was introduced and this 

system collects data from a wider array of 

sources, including waste producers, col-

lectors, importers and exporters of waste 

and waste treatment facilities.
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Close coordination between waste 
management and energy planning 
through the use of waste to generate 
heat and electricity.

Denmark has a reasonably cold climate, 

resulting in a high demand for heating. 

Before the 1973 oil crisis Denmark’s heat-

ing system was oil-based, often in central 

power heating plants. After 1973 the en-

ergy from incineration plants has been a 

very important part of the energy supply 

for central heating plants. The incinera-

tion plants have priority rights to feed the 

generated heat into the different central 

heating systems. Furthermore, there has 

been a close co-operation between the 

Danish EPA and the Danish Energy Agen-

cy in regulating the incineration capacity 

according to the amounts of combustible 

waste Incineration plants typically have a 

life-time of 20-25 years and large invest-

ments are required to build them.  It is 

therefore rather costly not to run the 

incineration plants at full capacity, and 

having excessive incineration capacity 

increases the incentive to incinerate the 

waste instead of recycling it. Regulation of 

the incineration capacity is therefore im-

portant to secure momentum in recycling 

initiatives.    

Close coordination between waste 
planning and regional physical 
planning. 

This eases the process of securing the 

location of treatment plants without delay. 

Without such close coordination, many 

countries have experienced difficulty in 

progressing, from the initial decision to 

install a new waste facility, to the facility 

actually being constructed, due to delays 

in the physical planning process. This has 

been avoided in Denmark through a close 

co-ordination of the different required 

permits.

A total ban on the landfilling of 
combustible waste. 

Decided in 1994 and coming into effect 

on 1st January 1997. The long lead-time 

between law making and implementation 

date allowed municipalities time to se-

cure sufficient recycling and incineration 

capacity. Even given this long lead-time, 

it was necessary to apply dispensation 

that allowed some municipalities to store 

waste for later incineration where insuf-

ficient incineration capacity was available 

for the January 1997 deadline. 

Tax on landfilling and incineration of 
waste 

These taxes provide a financial incentive 

to recycle waste. Both taxes were intro-

duced in 1987 with relatively modest rates 

that have increased significantly in the 

intervening time, as illustrated by Figure 

3.  Hazardous waste was initially exempt 

from the tax, but will be included from 

2012 at a reduced rate of 160Dkk/ton. 

Like the landfill tax, the incineration tax 

was originally based on tonnage of waste, 

but from 2010 has been related to the 

amount of energy produced and amount 

of CO2 emissions produced from the fossil 

part of the incinerated waste. In 2009 the 

total national income from the landfill tax 

was €13 million and the incineration tax 

€120 million. This goes directly into the 

state budget. When the tax was first intro-

duced, a significant part of the revenue 

was earmarked for supporting recycling 

and cleaner technology projects.

Taxes on specific waste types, and 
obligatory use of deposit on beverages 
of beers and soft drinks. 

Taxes on packaging and, PVC and provide 

an incentive to minimize the use of these 

materials and by association reduce the 

generation of waste. The packaging tax 

includes tax on beverage packaging, cer-

tain other retail packaging, carrier bags 

and disposable cutlery, and in 2010 con-

tributed €140 million in revenue.

Denmark’s national deposit system on all 

beverages is applied to both refillable and 

one-way beverages, for example € 0.13 for 

a 35 centiliter bottle or can. The beverage 

producers and retailers have agreed on a 

common system that is regulated by law. 

The deposit is a very strong incentive to 

return the empty beverages to the shops, 

which both reduces litter and provides 

very high quality recyclable materials.

Specific waste fees for households and 
enterprises based on generation of 
specific waste streams 

These make the costs of waste manage-

ment transparent to consumers. Danish 

municipalities have the right to charge 

and collect personal income tax, prop-

erty tax and fees for specific services on 

waste, water, waste water etc. Rather than 

including waste fees in a general property 

or income tax, they are billed and col-

lected separately. Most municipalities now 

charge by volume or weight of mixed 

waste collected, but charge a fixed fee for 

waste delivered for recycling.

Substantial government support for 
the development and testing of waste 
treatment technologies and collection 
systems

When they were introduced in 1987, much 
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of the revenue generated by the landfill 

and incineration tax was used to support 

the development of new recycling collec-

tion systems and new technologies. By 

imposing taxes and providing financial aid 

to technology and infrastructure, both a 

carrot and stick was used to divert waste 

from disposal to recycling. Over time, the 

focus of this financial support has shifted. 

In the late 1980’s about €12 million an-

nually was allocated to waste projects 

regarding recycling of waste and €2-6 

million to cleaner technology projects. At 

the beginning of the 1990s recycling pro-

jects and clean technology projects both 

received about €12 million. From 1993 until 

1998 support for cleaner technology was 

prioritized, with waste receiving about €3 

million annually. In the 2000s this trend 

has continued, with work on cleaner prod-

ucts receiving the lion’s share. 

Individual initiatives for specific 
hazardous waste streams 

In the 1990, tires, lead accumulators, 

nickel-cadmium batteries and end-of-life 

vehicles were subject to specific initiatives 

that aimed to increase both collection 

rates and improve recycling efficiencies. 

Fees or taxes were introduced at point of 

sale and the collection of the end of life 

products was supported providing certain 

environmental requirements were fulfilled. 

In the 2000’s these specific arrangements 

for accumulators, batteries and end of life 

vehicles were replaced by the introduc-

tion of EU mandated producer responsi-

bility. A special Danish arrangement still 

remains for tires, however, that stipulates 

that all tires must be recycled. This has 

been an important driver for developing 

new treatment technologies for used tires.

Encouragement to create inter-
municipal waste co-operations that 
undertake the practical management 
of the waste 

In 1970 Denmark had 275 municipalities 

of which the smallest had a population 

of 5,000 inhabitants. To provide incen-

tives for the development of large scale 

municipal waste management operations, 

the law encouraged the creation of inter-

municipal waste co-operations. Inter-mu-

nicipal waste co-operations were formed 

throughout the 1980s and 1990. By 2007 

Denmark had 98 municipalities and about 

50 inter-municipal waste co-operations. 

Obligatory public consultation of all 
plans and legislation at both national 
and local level 

The introduction of public consultation 

has created a greater sense of ownership 

of the content of the ultimate decisions 

taken. The consultation period is typically 

at least 8 weeks and it provides vital input 

to the final plan. By creating such a stake-

holder dialogue made it is easier to secure 

sufficient support for the implementation 

of plans.

Active role in developing the targets 
set by the EU legislation and other 
international obligations such as the 
Basel Convention under UN 

European and international standards for 

waste management are equally as impor-

tant as national standards for the effective 

and efficient utilization of the resources in 

waste. As such, Denmark has supported 

initiatives to improve waste management 

in the whole area of the EU. In the late 

1980s, Denmark was one of the initiators 

aiming to prevent rich countries exporting 

waste and waste problems to develop-

ing countries. This was undertaken in 

an export amendment to the Basel Con-

vention, expressly prohibiting export of 

hazardous wastes from OECD countries 

to non OECD countries. This ban was 

subsequently implemented by the EU 

in the 1990s via the EU Waste Shipment 

Regulation.

Together these initiatives have resulted in 

an increase in recycling. Table 1 illustrates 

how this development for different waste 

types from 1992 to 2008.

The Danish Waste Infrastructure 
Almost all incineration and landfilling of 

Danish waste takes place in Danish plants, 

but much of the end processing and recy-

cling of Danish waste happens at plants in 

other EU countries or outside the EU.

In 2011, the Danish waste infrastructure 

comprises six key elements:

The collection of waste and municipal 
waste recycling centres

Municipalities are legally obliged to en-

sure collection of different waste types 

from households. The type of collection 
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depends on the waste type and each 

municipality decides the frequency of the 

collection. 

•	 Mixed household waste has to be col-

lected at the households (Kerbside 

collection). 

•	 Collection of recyclables wastes (paper; 

cardboard; packaging of glass, plastic 

and metal) can be collected at the 

households but also from public street-

side waste banks. 

•	 Recyclable waste types can also be 

delivered to municipal waste recycling 

centres. Each municipality is obliged to 

establish at least one waste recycling 

centre where households and enter-

prises using vehicles with a weight less 

than 3.500 kilo can deliver the above 

mentioned recyclables and other 

wastes. These centres are very popu-

lar in Denmark, especially during the 

weekends.

•	 Municipalities are also obliged to col-

lect PVC, construction & demolition 

waste, impregnated wood, creosote 

treated wood, as well as other hazard-

ous waste from households or accept 

these wastes at the waste recycling 

centres. 

•	 Collection of garden waste is not 

regulated by law, but all municipalities 

provide such a service; either by direct 

collection at households or at the 

waste recycling centres. 

•	 Collection of WEEE and batteries from 

households is undertaken by the 

municipalities and they can also be 

delivered to waste recycling centres. 

From here, producers of electrical and 

electronic equipment and batteries are 

then responsible for managing these 

waste streams.

•	 Municipalities are not allowed to col-

lect recycleable wastes from private 

businesses; this is reserved for private 

waste enterprises. The exception is 

when wastes are delivered to recycling 

centres (see point above).

•	 Waste collection from households 

used to be carried out by municipally 

owned companies, but this is now 

carried out by private waste collection 

companies based on a public tender.  

The sorting and pre-treating of waste 
for recycling

Early experiences in the 1980s with cen-

tral sorting of waste types like packaging 

waste or mixed household waste heavily 

relied on manual sorting. This gave rise 

to serious health and safety problems for 

the employees. For this reason the Danish 

waste strategy has historically been based 

on source separation of waste, with cen-

tral sorting only taking place if health and 

safety problems can be avoided. 

In the 1980s and 1990s, municipali-

ties were heavily involved in sorting of 

construction & demolition waste, and 

paper- and cardboard waste. This was 

partly because the responsibility for 

providing treatment capacity lay with 

the municipalities, but also be-cause few 

private investors were interested in shoul-

dering the risks involved in introducing 

new treatment methods. Pre-treatment 

of waste – for example the dismantling of 

WEEE – was similarly undertaken by pub-

lic owned enterprises. 

Table 1
DEVELOPMENT IN RECyCLINg Of SELECTED WASTE AMOUNT IN DENMARk fROM 1992 TO 2008. STATED IN ‘000 TONNES.

WASTE TyPE 1992 1994 1996 1998 2000 2002 2004 2006 2007 2008

Paper & cardboard 424 521 615 656 711 752 823 889 841 814

Glass 92 94 108 118 125 135 132 121 125 128

Plastic 29 29 33 40 51 54 54 64 73

Tyres 6 11 28 39 39 40 43 41

Garden waste 301 452 551 632 652 663 764 843 773

Food waste/other organic 82 193 194 252 151 165 187 183 166

Iron & metal 887 545 470 531 788 606 643 518 1,009

Electrical and electronic waste 15 26 28 32 57

CFC-containing refrigerators & freezers 6 8 13 22 31

Concrete 552 942 780 1,054 980 1,119 1,468 1,642 1,543

Tiles and bricks 64 93 123 227 250 280 318 360 240

Asphalt 703 737 654 551 563 731 967 787 896

Wood 10 15 24 81 55 58 99 110 118

Soil&stone 297 391 388 460 1,291 1,360 2,235 1,715 1,933

Other construction & demolition waste 419 532 507 311 331 632 598 558 899

Fly ash and slag from coal- and biomass fired 

power stations 

1276 1,213 859 770 802 851 940 981 795

Gypsum, sulphuric acid tec from fluegas  

cleaning apart from incineration plants

288 416 400 406 388 329 344 285 241

Sewage sludge (Wet weight) 911 999 916 1,215 697 582 633 590 593
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Waste from households still tends to be 

source separated, but enterprises often 

put their recyclables in one container, 

which is then separated mechanically 

after collection.

The sorting and pre-treating of waste is 

now mainly undertaken by private enter-

prises. Some municipalities or inter-munic-

ipal waste associations still maintain their 

own sorting plants,for specific purposes 

like for sorting of paper and cardboard 

wastes into different qualities or sorting of 

certain types of construction and demoli-

tion wastes.

Pre-sorting is also used by some mu-

nicipalities to remove impurities from 

organic household waste if it is to be used 

to generate biogas or compost. Some 

inter-municipal associations have recently 

investigated the possibility of using fully 

mechanically sorting of mixed household 

waste to remove valuable materials and 

impurities before it is incinerated or di-

gested in biogas plants.

The end-processing of waste for 
recycling

The end-processing of waste for recycling 

has always, with some important exemp-

tions, been undertaken by private compa-

nies. Recycling of paper and cardboard, 

metals and plastic has been, and is, part of 

the international trade in recycling.

Sewage sludge is mainly generated by 

publicly owned waste water purification 

plants and some big private industries. To 

ensure the nutrient-rich sludge is suitable 

and safe for use as a fertilizer, strict criteria 

have been introduced for the allowable 

content of heavy metals and organic 

values. These requirements provide in-

centives to reduce the hazardousness of 

waste discharged to the sewage plants 

further upstream in the chain.

The two exemptions are composting of 

garden and organic kitchen waste, which 

is driven by municipally owned compa-

nies, and the final recycling of construc-

tion and demolition waste (concrete, brick, 

asphalt and wood), which has been a 

tradition for private-public partner ships. 

Although both waste types are charac-

terized by large, relatively homogenous 

quantities, they were seldom recycled 

before the introduction of waste taxes on 

landfill and incineration provided sound 

financial incentives to do so. Quality stand-

ards aimed at increasing recycling were 

developed and legally enshrined in the 

1990s for waste oil, waste tires, sewage 

sludge and organic industrial waste used 

on farmland. The initiatives were put into 

practice by private waste management 

enterprises and public owned sewage 

sludge plants. 

Incineration of waste with energy 
recovery and biogas-digestion

Denmark has 27 incineration plants – of 

which 18 are owned by municipalities or 

inter-municipal waste associations – with 

a total incineration capacity of 3.6 million 

tonnes or 664 kg per capita. All of the 

incinerators generate heat and almost all 

can also generate power. Together they 

provide about 5% of the total energy 

supply in Denmark, including energy for 

transport, 20% of the heat delivered to 

central heating systems and 4.5% of the 

total electricity supply. The generated en-

ergy from incineration plants is regarded 

by the EU as renewable energy.  However, 

it should be noted that 40% of the gener-

ated energy from incinerators is based on 

fossil based materials in the waste and is 

therefore not CO2 neutral. The Danish En-

ergy Agency is right now looking into the 

possibilities of including waste incinera-

tion in the EU Emissions Trading System.

Public perception of waste incineration 

with energy recovery is mostly positive 

in Denmark. It provides inexpensive 

heat through the central power plant 

systems and strict rules were introduced 

in the 1980s limiting the generation and 

emission of dioxins in flue gasses, so the 

plants themselves are perceived as non-

polluting. 

Denmark’s Waste Challenge in 
numbers 

•	 Denmark’s 5.6 million people live 

in 2.5 million households.

•	 1.1 million households are individu-

al houses and 1.4 million are flats. 

•	 Denmark has 4.200 manufactur-

ing companies with more than 9 

employees and 6.500 manufac-

turing companies with less than 9 

employees. 

•	 The private service sector em-

ploys 0.9 million people while the 

public sector employs 0.8 million 

people.  
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Most Danish incineration plants are mu-

nicipally financed. This is a result of the 

structure of responsibilities within waste 

management: municipalities are respon-

sible for determining what waste gets 

incinerated and at which facility, and are 

also responsible for ensuring sufficient 

incineration capacity.  New incineration 

plants must ensure sufficient feedstock 

over a payback period – usually about 10 

years – and municipalities are the only 

actor capable of ensuring that. With the 

basic capacity now in place, however, the 

Danish parliament has been discussing 

whether incineration plants should now 

be open to market conditions. This would 

imply that private waste collection enter-

prises will be able to decide themselves to 

which incineration plant to deliver waste. 

Household waste could then be sent to 

a specific incineration plant based on a 

competitive tender rather than at the 

municipality’s behest. A final decision has 

yet to be taken on this issue.  

In the 1990s, some municipalities tried to 

introduce biogas-digestion based only on 

source separated green-kitchen waste. 

Unfortunately, these experiments suffered 

technical operation problems due to im-

purities, particularly plastic, in the organic 

waste. Prohibitively high collection costs 

were also predicted, and the Government 

decided against obligatory separate col-

lection of organic waste for bio-digestion 

from households. 

Other biogas digestion plants based on 

manure or sewage sludge supplemented 

with pure organic waste from either indus-

try or kitchens have been successful.

Within the last ten years some simpler, 

cheaper and more robust biogas tech-

nologies based on separately collected 

organic kitchen waste have been devel-

oped and have shown promising results. 

In 2011 the Danish EPA initiated new LCAs 

and CBAs in order to evaluate the future 

demands for green kitchen waste.

Landfills 
Since 1992, all new landfills receiving 

waste from other waste producers must, 

with very few exemptions, be publicly 

owned. This rule followed negative experi-

ences of privately owned landfills that 

entered bankruptcy and could not fulfill 

clean-up and the aftercare obligations. 

There is, however, also a spacial plan-

ning aspect to the rule however: Danes 

rarely have objections to the localization 

of an incinerator in their municipality or 

neighborhood but no Danes like to have 

a landfill located in their municipalities. 

Privately owned landfills would face even 

stronger public opposition than publicly 

owned landfills.

The number of landfills has declined dur-

ing the last 20 years, as illustrated in Table 

2. This has been achieved by closing all 

landfills deemed unsanitary, introducing 

strong technical requirements for new 

landfills in the 1990s and implementing 

the EU’s Landfill Directive. A further and 

important fact is the prohibition of landfill-

ing of combustible waste in 1997. 

Hazardous waste plants
In 1972 the municipalities jointly agreed 

to build and finance one common plant 

(Kommunekemi) to properly treat haz-

ardous waste. This joint approach also 

ensured sufficient waste quantities for 

the facility through municipal hazardous 

waste collection schemes. The plant be-

came a frontrunner, demonstrating what 

can be achieved through coordinated ef-

fort, and the system was copied by other 

Nordic countries. The plant was sold to a 

private investor in 2009. 

Conclusions on the Danish Waste 
infrastructure

The Danish Waste infrastructure is char-

acterized by a division of work during 

the last 30 to 40 years but also by a shift-

ing of roles. Where waste management 

practices are well established and pose 

few problems – for example in waste 

collection and the recycling of glass, met-

als and paper – the private sector have 

been heavily involved and operated in 

market based conditions. Municipalities 

have taken the lead in more complex and 

potentially environmentally problematic 

waste management area, for example 

those that require a steady and reliable 

flow of materials like hazardous waste 

plants and incineration plants, as well as 

developing and implementing new tech-

nologies like as biogas-digestion plants. 

A similar pattern appears in cases where 

the technology is proven but the market 

conditions are unstable. 

Particularly at the beginning of the period, 

the development of new types of collec-

tion systems and treatment technologies 

has been supported by national grants fi-

nanced by taxes on landfilling and inciner-

ation. The development of the new collec-

tions systems and treatment technologies 

has been undertaken in a close dialogue 

between private suppliers, private consult-

ant companies and the municipalities or 

inter-municipal co-operations.

However, once the technology has been 

well tested and matured, the necessary 

capacity established and the market 

conditions more stable, there has been a 

tendency to encourage private operators 

to become more involved.

Challenges for the future
Although Denmark has succeeded in 

diverting most of its waste away from 

landfills towards recovery over the last 

30 years, many challenges on resource 

efficiency still lie ahead. Many of these are 

will be tackled in concert with activity in 

the European Union.

Landfills Inert waste  

landfills

Separately located 

mono-landfills

Total

1985 85 167 51 303

1992 60 70 63* 193

2001 54 35 45 134

2009 25 6 33 64

*value from 1994

Table 2
NUMBER Of LANDfILLS IN DENMARk fROM 1985 TO 2009
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•	 Reducing waste generation: Waste 

generation must be reduced, not only 

relatively compared to economic 

growth but also in absolute terms. 

It is a huge future challenge both in 

Denmark and in the EU to start such a 

transformation and transform the cur-

rent waste prevention rhetoric into a 

tangible reduction in waste generation. 

•	 Increasing quantity and quality of 
recycling: The quantity of recycling in 

Denmark can still be increased and the 

quality improved. For instance within 

traditional recyclables such as paper 

& cardboard, common metals and 

plastic. In addition, more complicated 

waste types, like shredder waste and 

waste from flue-gas cleaning of emis-

sions from incinerations plants, are still 

landfilled and there is a great potential 

to extract more resources from these 

waste streams. Some scarce resources 

such as phosphor and certain critical 

metals in WEEE are not recovered at 

all or are only recovered to a limited 

extent. Improvements in this field will 

require improved recovery technolo-

gies, but would also be enormously 

aided by a product design philosophy 

that facilitates easier end-of-life material 

recovery.  

•	 Recovering nutrients from inciner-
ated waste: Food waste from house-

holds, catering and retailers is mainly 

incinerated with energy recovery. 

This means that the valuable nutrient 

components are not currently utilized.  

Treatment can be improved to en-

able the material, nutrient and energy 

resources in the waste can be better 

utilized.  

•	 Phasing out hazardous substances: 
From an environmental and health 

perspective, hazardous waste and 

hazardous substances in waste are 

still a major problem. The products 

and their components that enter the 

Danish market and eventually appear 

in the waste streams are produced 

worldwide. This means that phasing 

out the use of hazardous substances 

in products on the Danish market re-

quires initiatives that go beyond Dan-

ish borders to the EU and international 

community. 

•	 Tackling new waste problems: Many 

new materials and technologies are 

introduced today to solve the envi-

ronmental problems or resource chal-

lenges of yesterday. However, these 

new technologies and materials create 

new waste problems and challenges 

that then must be solved. Windmills 

and the use of nanomaterials are ex-

amples of such a development; these 

technologies solve one set of problems 

but simultaneously create a new treat-

ment and recovery challenges when 

they enter the waste stream. 
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Danish lessons learnt  
Reducing environmental and health risks from waste management has a long tradition in 

Denmark. from an initial focus on the hygienic threats of waste, waste management first 

broadened its focus to engage a variety of environmental threats in the 1970s and 1980s, and 

in the last 20 years broadened further to incorporate the recovery of resources from waste. 

Many lessons have been leant during this process: 

•	 Waste management planning at 
national and local level: Active use of 

waste management planning at both 

national and local level is a key tool 

to clarify long term and short term 

targets for specific waste streams and 

actors. It is important that the time 

horizon for fulfilling the objectives is 

reasonably long.   

•	 Engaging relevant actors: Involving 

actors both on national and local level 

when developing the plans helps en-

sure that the resultant plans are robust 

and secures a stronger ownership of 

the plans and targets.  

•	 Clear definition of responsibility:  
This is crucial for different actors and 

actions is also crucial, independent of 

whether the actor is a public institu-

tion or private enterprise. Perfectly laid 

plans will achieve little if responsibility 

for their implementation is not defined. 

The clarification of responsibility is 

especially important when negotiating 

obligations for the provision of waste 

treatment capacity. 

 

•	 Close co-ordination with other plan-
ning or legislation domains: Energy 

planning is  a way to ensure that waste 

initiatives are smoothly implemented 

and integrated in other sectors.  

•	 Inter-municipal waste co-operations: 
This can help to guarantee sufficient 

flows of waste to support new ini-

tiatives and enable a viable scale for 

waste management infrastructure.  

•	 The use of taxes in waste manage-
ment: Fiscal instruments can provide 

incentives to follow the waste hierar-

chy. This is particularly true for waste 

types that are reasonable homog-

enous and large in volume.  

•	 grant programmes: These pro-

grammes can provide support to initia-

tives that would otherwise be deemed 

too risky for private sector investment. 

This is particularly true in the nascent 

stages of technology development 

and implementation. 

 

Defining specific and binding require-

ments for waste treatment has shown to 

be a strong driver for the development of 

new waste technologies.

The views expressed in this article do not 

necessarily reflect the views of the Danish 

Environmental Protection Agency.
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