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1. Introduction

The world's population is growing. At the same time, energy and raw materials are
becoming increasingly scarce, while demand for them continues to rise. The resulting
greenhouse gases are accelerating climate change, and the enormous consumption of
raw materials is leading to significant biodiversity loss. This all highlights the need for
a sustainable transformation process in our business sector and significant changes in

consumer behaviour.

Municipalities in Germany managed waste
disposal independently until the early 1970s,
after which time national laws and policies
were adopted. From then on, waste was

no longer deposited in the "village dump".

Sustainable waste

The economy

Secondary raw material markets

Rather, it was collected and recycled sepa-

management

rately as many different types of waste, such
as residual waste, bio-waste, glass, paper,
bulky waste and packaging. In total, more
than 250,000 people are employed in waste
management - from engineers and refuse

:l!:': collectors to administrative staff.
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waste volumes and continuously increasing
recycling rates. This brochure highlights the
fundamentals, structures and challenges of

sustainable waste management in Germany.
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Fig. 1: Cornerstones of sustainable waste management
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2. Sustainable waste
management systems
in Germany

Current status in Germany: economic, legal and environmental implementation

2.1 What is waste?

Under German waste legislation, waste holders decide whether they intend to get rid
of a product. Consequently, in Germany it makes no legal difference whether a product
is reusable or repairable or whether it still has any value - it is then waste and must be

recycled or disposed of accordingly.

This partly explains why each person in Germany generates approximately 3,400 kg of
waste per year - including waste that is already produced during raw material extraction
and production. Construction waste (encompassing road demolition waste) accounts for
the biggest share in terms of volume (approx. 51 per cent), with soil excavation waste
making up the largest amount of this. Only about 12 per cent is municipal waste gen-
erated directly by private individuals. Approximately half of the waste goes to around
10,000 disposal installations, where it is treated, recovered and stored. European law
distinguishes between 842 different types of waste, mostly classified according to the

industry of origin and broken down into what are known as waste codes.

6 %
10 % 51%

Construction and demolition waste
. Municipal waste
7% . Waste from waste treatment plants

Waste from the extraction and
treatment of mineral resources

Other waste (especially from
production and industry)

Hazardous waste from all types of waste

Data source: Federal Statistical Office (Destatis), 2024 | As of: 05/12/2024 / 15:48:46

Fig. 2: Waste generation: Germany, 2022
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The volume and composition of waste are influenced by:

e |egal frameworks, e.g. product design

e socio-economic factors, e.g. standard of living, consumer behaviour, fashion,

environmental awareness, education, age, household size and income

e waste management situation, e.g. separate collection systems, container

collection frequency, fee structure, public relations work

e structure in the disposal area: development structure, proportion of gardens

and green spaces, economic structure, proportion of small businesses
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2.2 Principles of sustainable waste management
The sustainable handling of waste is guided by various principles aimed at protecting

the environment and improving resource efficiency:

According to the principle of subsidiarity, a task should always be dealt with at the lowest
level of a hierarchy first. If it is not possible or reasonable for that level to deal with the
particular task on its own, the next higher level - the municipality, state, federal govern-

ment, EU - should step in and provide support.

As part of product responsibility, manufacturers and distributors of products are
obliged to accept returned goods, to dispose of their products in an environmentally

friendly manner and to use recyclable materials.

According to the polluter-pays principle, those who generate waste must pay for its

disposal and responsibility should not be shifted onto the general public.

The precautionary principle favours preventive rather than reactive actions. The aim is
to use resources sparingly and make a product’s entire life cycle more environmentally

friendly from start to finish. This prevents waste in the production process.

The principle of the common good ensures that the environment and society are

protected.

Circular economy principle: (Secondary) raw materials should be kept in circulation and

treated in an environmentally friendly manner = recycling.

Proximity principle: Waste should be disposed of as close as possible to where it is

generated in order to avoid unnecessary transport.



2.3 Sustainable waste management system in Germany
Germany has a multi-stage waste management system based on waste separation,

recycling and energy recovery:

2.3.1 Collection and transport: In Germany, different types of waste, such as waste
glass, scrap paper, bio-waste, packaging and residual waste, are collected separately
in households and commercial premises. Waste disposal companies provide collection
containers and organise the emptying and transport of the collected waste for (pre-)
treatment, recovery or disposal. In Germany, a distinction is made between collection
systems, in which waste is collected directly from households, and bring systems, in
which waste holders bring their waste to central containers. The advantages and disad-
vantages of separate collection have to be examined separately in each federal state and
municipality. The higher proportion of recyclable materials collected is offset by higher
logistics costs and public relations expenditure. However, other factors also influence
the amount of recyclable materials, including the regional and development structure,
social structure, specific container volume and fee system. This applies in particular to

bio-waste.

Waste separation in accordance with the Circular Economy Act: It only makes sense
to recycle waste if there is a comprehensive collection system in place that ensures the
recyclable materials collected are of high quality and free from harmful substances. Fur-
thermore, the collected recyclable materials must be reused in production, and consumers

must be open to products made from secondary raw materials.

The systems have to be adapted depending on the development structure (city centre,
multi-storey apartment buildings, detached houses, commercial buildings, city, coun-
tryside). The acceptance of these systems by citizens and businesses is crucial to their
success. The costs of waste collection are paid by homeowners to municipalities in the

form of fees (see 3.2).

Precise logistics planning considers these and other influencing factors:

e Transport times per day (distance, speed)

e Number of vehicle loads per day

e Collection time per container (container density, organisational conditions)
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2.3.2 Recovery of old products and waste: In Germany, recovery is the main method of

waste disposal. A distinction is made between:

Material recycling: Materials are transformed to create new products, without under-

going any chemical changes. This process requires a high degree of input material purity.

Raw material recycling: In most cases, the constituent materials are chemically altered.

Energy recovery: This process utilises the energy contained in the materials. The corre-
sponding waste may come from production and/or from household residual waste bins.

The following four examples illustrate how recovery works:

Bio-waste: According to the Ordinance on Bio-wastes (BioAbfV), bio-waste is waste of
animal or plant origin that can be broken down by microorganisms, soil organisms or
enzymes for recovery. This covers municipal waste from households, food and feed pro-
duction, forestry and the textile industry. The total annual volume is approximately 15
million tonnes. Due to the greenhouse gas methane that is produced when bio-waste
is deposited, this waste is collected separately in large parts of Germany. In this pro-
cess, materials with a complex structure, such as park waste, are composted (aerobic
processes), while structurally simple materials, such as sewage sludge, are fermented
(anaerobic processes) and, in larger cities, may be used to generate energy in biomass

power plants. Biodiesel, methanol and biochar are also produced on a small scale.

Construction waste: The largest waste stream in terms of volume (approx. 51 per cent
in 2022) is construction waste, which includes rubble, road debris, soil, stones and con-
struction site waste, at 230 million tonnes. Added to this is the very large stock of build-
ings and infrastructure, which can be recycled after use. Germany wants to exploit this
potential by renovating old buildings and using recyclable products. Recycled building
materials are mainly used as aggregates in road construction, earthworks and landfill
construction, covering approximately 13 per cent of the total demand for sand and stone.

Construction waste containing gypsum is usually sent to landfill.

Under EU law, hazardous waste is referred to as “waste requiring special supervision”.
This already makes clear that there are many types of waste that can pose a risk to
health and/or the environment. These are subject to special monitoring and usually
involve the use of particular disposal methods and procedures in which the harmful sub-
stances are safely destroyed. Hazardous waste is classified within the framework of the
European Waste Catalogue, and must be collected and transported separately to other
waste. This process is closely monitored by the relevant authorities.



Domestic waste incineration: Since 2005, untreated waste may no longer be landfilled
anywhere in the EU. As a result, approximately 50 million tonnes of household waste
(more than 600 kg per resident) are incinerated in Germany each year and, for the most
part, used to generate energy (heat/electricity). This puts Germany well above the EU
average. Domestic waste incineration plants are mostly owned by municipalities, which

have made enormous investments in them.

Despite high recycling rates, Germany faces the following challenges, among others:

® Packaging waste: Consumption of single-use packaging remains high.

e Plastic recycling: Currently, only a small proportion is recycled into new materials, while the rest
is used for energy recovery.

e Export of waste: Germany exports large quantities of waste, particularly plastic waste, to coun-
tries with lower environmental standards.

e Public awareness: Not everyone separates their waste correctly, which impairs the efficiency of
the systems.

e Digitalisation: Logistics and transport costs are rising as waste sorting becomes increasingly

sophisticated. Smart waste systems will highlight efficiency opportunities.

2.3.3 From illegal dumping to organised landfill: Worldwide, the vast majority of waste
is landfilled. In the EU, too, landfilling still plays a significant role in some countries.
Germany cannot completely do without landfills either, especially for inert waste such
as mixed construction waste containing asbestos or contaminated road rubble. Exist-
ing landfills are currently being closed and monitored, or are undergoing after-care and
remediation. In the EU, there are landfill requirements in respect of:

e technical equipment

e waste acceptance

e operation

e monitoring

e organisation and operating personnel requirements

In addition, there are a large number of regulations in Germany covering site selection
and environmental compatibility, planning and construction, and the closure, after-care

and post-closure use of landfills.
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2.4 Legal regulations

Laws and regulations are a key pillar in the development of modern waste management
systems. The responsibilities and competences of authorities, municipalities and waste
producers must be clearly assigned and continuously adapted to the economic and social

conditions.

Laws and regulations can only be effective if compliance with them is monitored and
enforced. Therefore, establishing effective technical, regulatory and monitoring institu-
tions is a key task. Without sufficient institutional capacity and legally sound powers,
particularly at municipal level, all efforts will be in vain and may foster political interfer-

ence, corruption or mismanagement.

The basis for waste management law comes from European law, federal law, state law

and the statutes of municipal disposal providers.

2.4.1 AtEuropeanlevel,the Waste Framework Directive was adopted in 2008. It required
all EU Member States by 2010 to achieve recovery targets for household waste and con-
struction and demolition waste, to make product manufacturers more accountable, to
draw up national waste management plans, to promote waste prevention and to col-
lect and recover recyclable or recoverable materials (e.g. bio-waste) separately. EU-wide
regulations also apply to hazardous waste and specific product waste, as well as the
cross-border shipment of waste. Despite considerable efforts, however, the desired
results - such as increased use of secondary raw materials in production and greater

European autonomy in the supply of critical raw materials - could not be achieved.

Disposal

Other recovery

Recycling

Preparing for re-use

Prevention

Fig. 3: Waste hierarchy as per the Circular Economy Act
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2.4.2 At national level, the amended Circular Economy Act, together with numerous
related regulations, has been in force since 2020. At its core is the waste hierarchy, which
is aimed at comprehensive waste prevention and recovery (see fig. on p. 8). The Circular
Economy Act is specified in a series of statutory instruments, which regulate in particu-
lar product responsibility for individual types of waste and the requirements for environ-

mentally sound recovery and disposal of waste.

2.4.3 State Waste Management Act, example of North Rhine-Westphalia (NRW)

The federal states, as the highest authorities responsible for waste management, enact
laws, state circular economy acts with waste management plans and the like based on
the Circular Economy Act. These are intended to ensure the reliable collection and man-

agement of municipal and hazardous waste.

One of the objectives of the NRW Waste Management Plan is to optimise and intensify
the separate collection and recovery of bio-waste that is handed over to the public dis-
posal provider/municipality. The federal states thereby set targets which the municipal-

ities implement independently.

2.5 Operational waste management

Businesses do not have an inherent interest in stringent health, environmental protec-
tion and recycling standards. The state and municipalities must therefore create incen-
tives here. They have gone about this in many different ways in Germany, with economic

incentives being a prime example.

Economic incentives for sustainable waste management:

e Polluter-pays systems, such as waste disposal charges

e Obligations to accept returned goods and to levy deposits, e.g. in respect of

packaging

e Labelling of products, including environmental quality labels

e Environmental management and audit systems, e.g. the Eco-Management
and Audit Scheme (EMAS) and DIN ISO 14000 et seq., including life cycle

assessment
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3. Role, structures and tasks
of municipalities and
municipal companies in
Germany
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The aim of municipal waste management is to minimise environmental impact, con-
serve resources and protect public health by disposing of waste efficiently and sustain-
ably. In this context, municipalities (as the authority with responsibility for waste man-
agement at local level) assume duties delegated by the EU, federal government or state
government and operationally carry out waste management tasks as public disposal

providers, which involves high investment and staffing requirements.

In order to fulfil the tasks assigned to them, municipalities are free to choose their
organisational form. This may be internal to the municipal administration (municipal
departments and enterprises as public-law institutions with extended powers or asso-
ciations of several municipalities in a special purpose association) or in the form of pri-
vate-law entities (limited liability or public limited companies). In principle, the more
economically independent the municipal company is, the more difficult it is to control
politically. There are currently around 430 municipal waste management companies in

Germany employing 65,000 or so people.

3.1 Role of legislation and municipalities in implementing sustainable waste
management

The legal instrument of waste management and fee regulations is decided on and
implemented by municipalities, as the authorities with responsibility for waste man-
agement at local level. In North Rhine-Westphalia, these are the counties and inde-
pendent towns. However, when municipalities implement European, national or state
law, they do so as public disposal providers. German municipalities must therefore com-
ply with a national legal framework, but can tailor it to their specific needs, e.g. through

a waste management concept.

3.1.1 Development of a municipal waste management concept with citizen
participation

The waste management concept is the planning tool used by municipalities and their

waste disposal companies. It sets out the current situation and considers developments

over the next five years from economic, environmental and social perspectives. It takes

into account statutory, scientific, social and political objectives and adapts these to the
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respective local conditions, in particular the regional economic structure. Key stakehold-
ers in the municipality, including environmental groups, trade associations, citizens’ ini-
tiatives, local communities, nurseries, schools and universities, are involved in order to

gain acceptance for measures such as waste prevention.

The intention behind this concept is to ensure the reliable collection and management
of waste for ten years, the minimisation of emissions, compliance with hygiene require-
ments, economic and social acceptability, the integration of existing municipal and,
where applicable, regional disposal facilities, public acceptance, resource efficiency and
climate protection. The latter are particularly relevant given the current political debate.
Where possible, recyclable materials should be recovered and harmful substances

destroyed.

The concept is used to derive the waste disposal concept (target strategy) for the spe-
cific municipality and the necessary organisational, financial and legal measures for its

implementation.

The waste management concept can be drawn up by the municipality (public disposal
provider) or a consulting firm. However, it is important that the municipality tackles
the implementation (particularly the public relations work and waste advisory services)
effectively once the necessary funds have been approved and made available by local

policymakers.

3.1.2 Waste balance sheets: Municipal waste balance sheets take into account the
waste and recyclable materials that have been generated, recovered and disposed of in
a year and provide insights into whether the targets contained in waste management

concepts are being achieved.

3.1.3 Municipal waste regulations: \Waste regulations govern the waste that municipal-
ities dispose of and the corresponding fees that are charged. Each municipality decides
independently on the composition and structure of its regulations. For example, munic-
ipalities may require waste holders, especially homeowners, to use a rubbish bin (obli-
gation to participate in and use the waste service). The regulations therefore govern
organisational issues such as the disposal of individual types of waste and recyclable
materials, but also how waste can be avoided or should be recovered. The regulations
are preliminarily discussed by municipal policymakers on the environmental committee
and then adopted by the respective district/city council. They are reviewed annually for

any necessary changes and adjusted if required.
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3.2 Financing municipal waste management in Germany

One important waste regulation is the fee regulation, which is calculated by the author-
ities with responsibility for waste management at local level (in North Rhine-West-
phalia: county, independent town). In this regulation, the total costs required for munic-
ipal waste management in the following year are passed on to homeowners. There is no
profit motive behind the fees charged by municipalities. Households are provided with
large or smaller rubbish bins depending on the number of residents. Quarterly fees are
then payable on these, and the bins are collected at intervals set by the municipality.

These are some of the requirements of the fee models used:

e Cost recovery principle: The total costs for disposing of municipal waste in a munic-
ipality must be covered.

e The fees for individual citizens are calculated according to the principle of equiva-
lence, i.e. the fees must be in line with actual costs and it must be probable that the
service will actually be used. The basis for this is the fee scale, i.e. the fee is based
on the weight or volume of the waste/bin collected and the number of people at the

property.

Tab. 1: Rough breakdown of costs for municipal waste management

Total disposal costs for municipal waste

Fixed costs (approx. 85%) Variable costs (approx. 15%)
of which: of which:
approx. 30% vehicle fleet, administration approx. 20% collection frequency, volume to

be transported, etc.
approx. 70% provision of recovery and disposal

facilities approx. 80% recovery and disposal costs
with decreasing waste volume with decreasing waste volume
® increasing treatment costs per tonne ® constant treatment costs per tonne
4%
Residual waste
3%
Il Bulkywaste
9%
. Waste advisory services
40 %
Electronic waste disposal
Bio-waste
32 %
Scrap paper
4%
Harmful substances
2% 6 %
Other
Fig. 4: Example of cost allocation for waste disposal services in a municipality
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4. Role of the private sector
in waste management
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Until 1996, German cities were responsible for all waste generated within their urban
areas, including waste from businesses. Since 1997, businesses have been responsible
for the recovery and disposal of their own waste and recyclable materials. This product
responsibility takes into account the precautionary principle, the polluter-pays prin-
ciple and the cooperation principle. This means that anyone who manufactures goods
must take precautions against environmental impacts and potential risks during both
the life and disposal phases of a product. Together with other stakeholders - from pro-
duction, trade and waste disposal - as well as consumers and recycling companies, man-
ufacturers should minimise environmental impacts and maximise the reuse of products
through recycling and extended use. Many industries in Germany have committed them-
selves to this (for example, the construction and packaging sectors). Producers in these
industries document the proper disposal of their waste in accordance with the Ordinance

on Waste Recovery and Disposal Records (NachwV).

In addition, many private companies offer recovery and disposal services as waste dis-
posal companies, including for municipalities, and can become what are known as cer-
tified waste management companies. This gives waste producers a certain degree of
assurance of their reliability. Private and municipal companies are organised into vari-

ous interest groups.

Municipalities (public disposal providers) can independently perform their tasks in the
area of waste collection, recovery and disposal, set up a municipal company to carry
them out or contract a private company to conduct them for approximately 10 years. This
can be done within the framework of service contracts that have been put out to tender
beforehand or within public-private partnerships. In this case, the municipalities or the
municipal company form a limited or public limited company with the private waste dis-
posal company. The municipality hopes to benefit from the expertise of the private com-
pany. However, experience in Germany shows that the costs in these cases are usually

higher than when the city employs qualified personnel and provides the service itself.
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5. EU’s Circular Economy
Action Plan

Reduce product need or

ensure smarter product use and Extend the lifespan of products or components

manufacture

In 2021, the European Parliament adopted the Circular Economy Action Plan. The Com-
mission had laid the foundation for this in 2015, with the aim of a zero-waste, zero-pol-
lution Europe by 2050. Many types of waste, such as gypsum and clinker, take a lot of
energy to produce, and a great deal of energy is needed to transport goods - therefore,
material and energy flows must be considered together in terms of their impact on
climate protection. In order to meet these challenges, including those faced by busi-
nesses and municipalities, the Green Deal was adopted with the aim of enabling the EU
to transform itself into a modern, resource-efficient and competitive economy and
society. In addition to numerous legislative procedures, substantial financial resources

are also available until 2030.

5.1 Implementation of the EU’s Circular Economy Action Plan in
municipalities

To initiate the necessary steps for economic transformation as quickly as possible, the
EU Parliament emphasised the importance of municipalities in driving the circular econ-
omy. And not without reason, as municipalities have a good understanding of the stake-
holders needed to achieve a circular economy. In addition, they are usually involved in
various networks for initiating and promoting the circular economy. Both the European
Commission and the European Parliament have recognised this, and attribute a major

role in the circular economy to municipalities and regions.

Reuse materials in
a useful way

RO R2 R3 R4 s RS o~ RS R9
Refuse Reduce Reuse Repair Refurbish facture urpose Recycle Recover
purp
Refusal Rethink Reduction Reuse Repair & Refurbish- Remanu- Re- Recycling Incineration
of the of the in resource by third mainte- ment facture purposing of materials of waste
product: design consump- parties nance and of used of old for reuse as for energy
provision and use of tion and that fulfils toreturn updating parts for parts for raw materials recovery
of the products increase in the original products of old the same different in new
same or more efficiency function to their products function functions products
features intensive in produc- original in new in new
in another use tion or use state products products
way

Circular strategies in the product life cycle

Fig. 5: The 9R Framework;source: Prosperkolleg according to Potting et al. (2017), in: Kirchher et al. 2017
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The objectives of the EU’s Circular Economy Action Plan include increasing resource effi-
ciency, halting biodiversity loss, removing harmful substances from the environment

and creating jobs.

The most significant challenge facing municipalities is the transition from municipal
waste management to a circular product economy. The European Parliament is striving
to ensure that all products manufactured in and imported into Europe are reusable, easy
to repair, recyclable and free of harmful substances. Since the circular economy relies on
circular infrastructure, municipalities are still responsible for providing this public ser-

vice.

Conclusion

German waste management makes an important contribution to environmental protec-
tion. Nevertheless, further efforts are needed to consistently expand the circular econ-
omy. A stronger focus on waste prevention, effective recycling technologies and global

responsibility will be crucial to ensuring sustainable waste management in the future.
An overall strategy involving all stakeholders - citizens, the private sector and policy-

makers - is needed to achieve this goal. Experts can provide support here in a variety of

ways.
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