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Greeting  

  

Florian Schröder  
CEO of German-Baltic Chamber of Commerce in Estonia, Latvia, Lithuania 
 
Dear Ladies and Gentlemen 

With the European Green Deal, the EU Commission provides an action plan to boost the efficient 

use of resources by moving to a clean and circular economy, restoring biodiversity, and cutting pol-

lution. While the Baltic states, together with Romania, emit the fewest greenhouse gases in the EU, 

there is still plenty of room for improvement in other fields. These include the recycling rate of mu-

nicipal waste, with values of 30.8% (Estonia), 41% (Latvia) and 49.7% (Lithuania) compared to Ger-

many with 66.7% (Eurostat, 2019). In Latvia, a deposit system for beverage bottles was introduced 

only recently. The European Commission is willing to turn the “idea” into reality and several further 

legislative initiatives will be taken. My impression is that many companies are not yet aware of what 

they will have to face soon.  

As the German-Baltic Chamber of Commerce in Estonia, Latvia, Lithuania we would like to contrib-

ute our part to make people and companies aware of the importance of a clean and circular econ-

omy. The project “Export Initiative Environmental Technologies”, which is supported by the Ger-

man Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer 

Protection (BMUV), offers the opportunity to analyze the circular economy in the Baltic States, to 

discuss the problems together with experts from the Baltic States and Germany and to build 

bridges between the companies. The German companies provide their know-how and technolo-

gies, which have proven their quality in Germany and abroad over the past decades. 

The Environmental Technologies Export Initiative will thus make an important contribution to fur-

ther improve the situation in the Baltic states! 

 

 

Florian Schröder 
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1 Introduction 

1.1 Goals of the Export Initiative Environmental Protection 

With the "Environmental Protection Export Initiative", the Federal Ministry for the Environment, 

Nature Conservation, Nuclear Safety and Consumer Protection (BMUV) pursues the overarching 

goal of strengthening a sustainable (environmental) infrastructure, disseminating German environ-

mental technologies, and thus making a concrete contribution to sustainable development and 

better living conditions in other countries. Above all, the transfer of knowledge and technology in 

fields of competence such as e.g.: 

• Water and wastewater management 

• Recycling, waste, and raw materials management 

• Resource efficiency 

• Sustainable consumption or 

• Environmentally friendly mobility 

is in the foreground here. 

Thus, the following three project modules are intended to promote capacity building and network-

ing of stakeholders and, as a result, to enable the formulation of a strategy for future activities: 

• Module 1: Needs analysis of waste management and the framework conditions as well as 

the recording and description of the currently used systems in the Baltic States 

• Module 2: Planning and implementation of a workshop in the Baltic States (possibly 

online) to develop a concept based on the needs analysis under the guidance of an expert 

or a strategy consultant (positioning of the AHK as the central contact point in the target 

countries for enquiries in the subject area). 

• Module 3: Planning and implementation of a study tour based on the findings from previ-

ous modules and with a view to further development and dissemination of specialist infor-

mation 

1.2 Goals and design of the project 

The core objective of the project is to analyze the waste management of the Baltic countries and to 

develop effective proposals for measures that are suitable for increasing the recycling rate in the 

future. The thematic focus of the project is on the prevention, reuse and recycling of waste in the 

Baltic States in the context of the EU Waste Framework Directive, as all three countries have con-

siderable gaps in this area. The project aims to develop methods and approaches through smart 

technology solutions to strengthen Baltic waste management and promote the development of a 

sustainable circular economy. The waste framework directive in question is EU Directive 2018/851 

of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on 

waste. It defines the following EU-wide targets in relation to municipal waste management: 

• By 2025, preparation for reuse and recycling of municipal waste shall be increased to at 

least 55%. 
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• By 2030, preparation for re-use and recycling of municipal waste shall be increased to at 

least 60%. 

• By 2035, preparation for re-use and recycling of municipal waste shall be increased to at 

least 65%. 

The overall objective of the project is to develop concepts and create structures for the prevention, 

reuse, and recycling of waste in the Baltic States. With the help of knowledge exchange between 

the German and Baltic participants, networks are to be formed to improve the local framework 

conditions. These should contribute to the transfer and application of appropriate infrastructure 

with a special focus on the environment. Through the development of concepts and basic principles 

as well as the creation of qualified networks, German providers of environmental technologies also 

receive a basis so that targeted and demand-oriented investment is made possible in the respective 

Baltic target country. 

1.3 Status quo of the Project  

The needs assessment on the topic "Circular Economy in the Baltics: Methodologies and Ap-

proaches in Waste Management - Waste Prevention, Recovery and Recycling in the Context of the 

Relevant EU Directive 2018/851" was submitted to the BMUV at the end of 2021. With the release 

of the BMUV a few weeks later as well as the publication of the needs assessment on the website 

and social networks of AHK Baltic, the first phase of the project was thus successfully completed. 

The needs analysis in German comprises 155 pages and describes the situation of the circular econ-

omy in all three Baltic countries - Estonia, Latvia, and Lithuania - in detail. During the needs analy-

sis, official EU statistics, as well as implemented and planned activities of the Baltic state govern-

ments for the development of the circular economy were analyzed, and the opinions of industry 

representatives and associations were taken note of. 

The second phase of this project - organization and implementation of the workshop - was also 

successfully completed. The workshop took place on 28 April 2022 in Riga as a full-day face-to-face 

event, although it was also possible to participate digitally because it was organized as a hybrid 

event. In total, more than 20 industry representatives from four countries (Estonia, Latvia, Lithua-

nia, Germany) were present either on-site or digitally to share their views on the current situation 

in the circular economy in their countries through numerous presentations, as well as to listen to 

the experience of colleagues from other countries. Dipl.-Ing. (TU) Werner P. Bauer from WtERT 

Germany GmbH was involved as an expert and moderator. Based on the needs analysis and his own 

expertise, he developed a concept paper that was made available to all participants during the 

workshop and is intended as the main part of the concept. The following chapters 2 to 12 represent 

the concept paper of Dipl.-Ing. (TU) Werner P. Bauer and have thus been written by him. 

The third phase - a study trip to Germany - will be carried out by the end of August 2022. The plan 

is for three industry representatives from each of the Baltic states to go on a two-day study trip to 

a German region to see several German companies and their facilities on site, as well as to establish 

various contacts to start possible business relationships. At this point in time (as of May 2022), it is 

not yet known when and in which region the study tour will take place. However, planning is already 

underway. 
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2 Initial Situation - Today's Situation in the Baltic States 

2.1 Approach in the Baltic States Strategy Paper  

Due to the EU Waste Framework Directive, the Baltic States are confronted with the priority de-

mand to increase recycling rates. The needs assessment of the German-Baltic Chamber of Com-

merce in Estonia, Latvia, Lithuania (AHK), elaborates the background information in detail and con-

sistently places the thematic focus of the project "on the prevention, reuse1 and recycling of waste 

... as all three countries have considerable gaps in this area." 

The task of this strategy paper, financed by the German Federal Ministry for the Environment, Na-

ture Conservation, Nuclear Safety and Consumer Protection (BMUV), is to promote the exchange 

of knowledge between the Baltic States and Germany as well as to bring about the networking of 

local stakeholders with experts of recognized practice. This strategy paper is committed to the 

overall goal of the export initiative to "strengthen sustainable (environmental) infrastructure2 ... 

and make a real contribution to sustainable development and better living conditions" in capacity 

building in the Baltic countries. 

During this strategy paper, with reference to the general experience in Germany, the initial focus 

on recycling will be intentionally supplemented and reassessed regarding prioritization in terms of 

time of implementation. 

 

2.2 The Needs Analysis 2021 of the AHK Baltic States  

Because of the EU Directive 2018/851 and the objectives of the project, the needs analysis of AHK 

Baltic focuses on the recycling rates of the three Baltic countries. In the summary of the analysis, 

the recycling rates of municipal waste recorded in 2019 are  

• In Estonia, of 30.8 %, 

• in Latvia of 41.0 % and 

• in Lithuania of 49.7% 

compared to the rate in Germany of 66.7 %.  

Due to the EU Directive 2018/851, the Baltic States face the challenge to correct this situation over 

the next years. As a first milestone, the directive requires, for example, an increase in the recycling 

rate to at least 55% by weight by 2025.  

To strengthen the Baltic waste management and to promote the development of a sustainable cir-

cular economy, the AHK emphasizes that this project is based on the Sustainable Development 

 

1 Demand analysis of the AHK Baltic States 
2 Ibid 
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Goals 2030 (SDGs) of the United Nations. The 17 political objectives are intended to ensure sustain-

able development worldwide, whereby the economic, social, and ecological levels are of great rel-

evance. The Baltic States regard the implementation of the 2030 Agenda as extremely important, 

both at the national and international levels. Lithuania, through an analysis of the compatibility of 

the 2030 Agenda, found that most of the SDGs are already reflected in Lithuania's strategic plan-

ning documents. 

The needs analysis shows that this pan-Baltic project focuses on the following  

sustainable development goals: 

▪ Goal 9: Develop a resilient infrastructure, promote broad-based and sustainable industriali-

zation, and support innovation. 

▪ Goal 11: Resilient and sustainable design of cities and settlements 

▪ Goal 12: Ensure sustainable consumption and production patterns 

▪ Goal 17: Strengthen means of implementation and revitalize global partnerships for sustain-

able development. 

 

2.3 Global Climate Crisis   

From the perspective of the strategy paper and with knowledge of the enormous importance, these 

important goals are being supplemented by the following goal: 

▪ Goal 13: Act on climate change 

Under this chapter, the United Nations community emphasizes, "Measures to combat climate 

change and its impacts must be taken immediately.” 

Figure 1: The 17 
Sustainable De-
velopment Goals 
of the United Na-
tions 
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In the following, the importance of climate protection will be emphasized, and it will be explained 

why waste management geared towards sustainability can make a considerable contribution: 

The first part of the World Climate Report of 9 August 2021 adds disturbing findings to the scientific 

basis: According to it, only a rapid, comprehensive, and sustainable reduction of greenhouse gases 

would still make it possible for humanity to limit global warming to 1.5 or at least two degrees Cel-

sius compared to the pre-industrial era. 

The second part of the Sixth World Climate Report3, released on February 28, 2022, emphasizes the 

consequences and vulnerability of humanity to climate change. Here are excerpts: 

▪ "B.2 The vulnerability of ecosystems and people to climate change varies significantly 

across and within regions (very high confidence), due to overlapping socio-economic de-

velopment patterns, unsustainable ocean and land use, inequality, exclusion, historical 

and persistent patterns of inequality such as colonialism and governance (high confi-

dence). Approximately 3.3 to 3.6 billion people live in conditions that are highly vulnerable 

to climate change (high confidence). A large proportion of species are vulnerable to cli-

mate change (high confidence). 

▪ ▪ B.5 The consequences and risks of climate change are becoming increasingly complex 

and difficult to manage. Multiple climate hazards will occur simultaneously, and multiple 

climatic and non-climatic risks will interact, leading to compounded overall risks and risk 

cascades across sectors and regions.” 

In the report, the Intergovernmental Panel on Climate Change (IPCC) calls for "political determina-

tion and consistent implementation with clear targets and priorities ..." and identifies the right time 

for adaptation as "now" rather than someday! 

On April 2022, the Intergovernmental Panel on Climate Change (IPCC)4 concluded its sixth major 

global climate report with the third part of the "Technical, Policy and Economic Options for GHG 

Mitigation". Under Chapter "C. System Transformations to Limit Global Warming "5 the authors 

admonish as follows: "Without strengthening policies beyond those implemented by the end of 

2020, GHG emissions are projected to increase beyond 2025, leading to a mean global warming of 

3.2 [2.2 to 3.5] °C by 2100 (medium confidence)." 

 

3 Main messages from the summary for policy making (SPM); 

https://www.de-ipcc.de/media/content/Hauptaussagen_AR6-WGII.pdf 
4 Deutsche IPCC Koordinationsstelle: https://www.de-ipcc.de/ 
5 https://www.de-ipcc.de/media/content/Hauptaussagen_AR6-WGIII.pdf   
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Now that the Kyoto Protocol has expired, the EU has adopted a common target (NDC)6 for the Paris 

Climate Agreement to reduce its GHG emissions by 55% by 2030 and to become climate neutral by 

2050. 

2.4 War in Ukraine  

From the point of view of the German authors of this strategy paper, the psychological and eco-

nomic effects of the war in the neighboring country cannot even be approximately conceived. The 

many dead and the war-related destruction in proximity caused by the immediate neighbor Russia 

as well as the many Ukrainian and Russian refugees must deeply disturb the citizens of the Baltic 

States, who had regained their sovereignty only in 1991. 

It is understandable that these emotions, to return to the context of this study, must be accompa-

nied by a high level of self-sufficiency in terms of energy and raw materials supply.  

Since the beginning of April 2022, Lithuania no longer receives gas7 from Russia. The appeal of the 

Lithuanian President Gitanas Nausėda to the other EU countries to imitate Lithuania is only too 

understandable. It has been decided that Latvia and Estonia will join this import ban on Russian 

gas. Estonia has announced together with Finland that it will also start operating a liquefied natural 

gas terminal. 

3 Objectives and Priorities in the Analysis  

Even though Lithuania and the two other Baltic states have succeeded in breaking away from their 

former energy dependence on Russia, they remain highly dependent on gas imports via ship deliv-

eries from abroad. In view of this fact, the strategic prioritization in this study is emphasized on 

searching and using all possible energy-saving or energy-generating possibilities of waste manage-

ment. There are enormous potentials in the field of material recycling and even more so in the field 

of thermal recycling, which will be pointed out in detail in this study. 

Furthermore, it makes sense to consider which waste management measures should be prioritized 

when seen in relation to climate protection or the preservation of our living environment.  

In simple terms, the goal is to reduce greenhouse gas emissions, which scientists agree cause at-

mospheric warming8, which is the basis for the increase in aridity, drought, storm surges and ulti-

mately crop failures. 

 

6 https://ec.europa.eu/clima/eu-action/international-action-climate-change/climate-negotia-

tions/paris-agreement_de#eus-role 
7 Communication from Lithuania's Ministry of Energy in the ARD News; https://www.tagess-

chau.de/wirtschaft/weltwirtschaft/gas-baltikum-101.html 
8 https://www.de-ipcc.de/355.php   
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Even if not necessarily common knowledge, the scientific findings regarding the enormous contri-

butions of waste management to climate protection are now clear. 

The press release No. 01/2010 of the Federal Environment Agency (UBA) on the presentation of the 

joint study by BMU, UBA and the Federal Association of the German Waste Management Industry 

(BDE) sums up the findings on the contribution of the German waste management sector to climate 

protection as follows: 

"The original burden on the climate from waste management activities in Germany in 1990 was 

around 38 million tons of CO2 equivalents. By 2006, this had changed into a relief of about 18 mil-

lion tons. Thus, by phasing out landfilling of untreated municipal waste, emissions of climate-dam-

aging gases by the waste management sector have been reduced by a total of around 56 million 

tons." 

The joint study9 has the following view of the EU: 

"Overall, European waste pollutes the climate with greenhouse gas emissions of up to 78 million 

tons of CO2 equivalents every year, depending on the gas capture in landfills. A strict landfill ban 

for untreated waste along the lines of Germany, Austria or Switzerland would be a decisive contri-

bution to improving the climate protection balance of the waste management sector." 

The joint study10 published six months later by the Öko-Institute and the IFEU Institute on behalf of 

the UBA and the BDE comes to the following conclusions: 

"In the EU 27 the situation is different, as EU-wide about 40% of waste is still landfilled. The landfills 

cause considerable methane emissions -50 million and 80 million t CO2-eq per year. Therefore, 

there is still considerable climate protection potential to be realized in the EU, in the order of 140 

million to about 200 million t CO2-eq per year, through the high-quality material and energy use of 

waste instead of landfilling it." 

The connection is made clear once again on the website of the German Federal Environment 

Agency:  

"Waste management makes an important contribution to climate protection11. Recycling, the use 

of residual waste as an energy source, and the collection and use of landfill gas contribute signifi-

cantly to the reduction of greenhouse gases. The ban on landfilling non-pretreated municipal waste 

has given a decisive impetus to this development in Germany. ... The use of the remaining residual 

 

9 Brochure In https://www.umweltbundesamt.de/sites/default/files/medien/publika-

tion/long/3893.pdf   
10 Climate protection potentials of waste management, UBA Texte 06_2010, Download by 

https://www.umweltbundesamt.de/publikationen/klimaschutzpotenziale-abfall-

wirtschaft?anfrage=Kennummer&Suchwort=3907 
11  https://www.umweltbundesamt.de/themen/abfall-ressourcen/abfallwirtschaft/klimaschutz-in-

der-abfallwirtschaft 
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waste for energy generation also contributes to climate protection. This is because it replaces fossil 

fuels for energy generation. However, the greatest contribution is made by avoiding the formation 

of methane in landfills. 

"Waste Management12 can contribute 24 or 32% (depending on the scenario) to the goal of an im-

mediate reduction of 600 Mt CO2 eq in the EU. A strict landfill bans for untreated waste following 

the example of Germany, Austria or Switzerland would provide decisive contributions to improve 

the climate protection balance of the waste management and is a prerequisite for a significant op-

timization in the EU 27. An equally successful steering element is achieved by landfill taxes as e.g., 

in the Netherlands. A minimum goal should be strict compliance with the EU Landfill Directive, 

which sets concrete targets to reduce the amount of biodegradable waste in landfills." 

As early as 2005, the climate protection potential13 of municipal waste management was examined 

in a research project [Ökoinstitut /ifeu 2005]. "The results clearly show that the contribution of 

waste management to climate protection is greater than the accounting in the National Inventory 

Report would suggest. In the NIR, according to the rules of the Intergovernmental Panel on Climate 

Change (IPCC), emissions from landfills are primarily reported for the waste sector. Credits from 

e.g., electricity used or heat from waste incineration plants (MVA) are accounted for in the energy 

sector. Other waste management services, e.g., from material recovery, are credited to the indus-

try sector.” 

The Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer Pro-

tection writes on its website14 that a new study is currently underway to examine the climate pro-

tection potentials of waste management in Germany and the EU. The study is based on an in-depth 

analysis of waste generation, subdivided into different types of waste for the year 2017. On this 

basis, the climate protection potentials are calculated, considering different waste treatment pro-

cesses. 

UBA President Jochen Flasbarth also addressed the "disappointing results of the climate confer-

ence in Copenhagen" when presenting the study in January 2010. Since the other climate confer-

ences as well as multi- and binational talks on closing landfills probably also brought few results, 

international waste policy concentrated on the further development of the circular economy. 

One can see this from the European Commission's 2020 Circular Economy Action Plan15. It is con-

sidered the EU's central strategy for the further development of the European circular economy 

and is a central pillar of the EU Green Deal. It aims to expand the circular economy by decoupling 

economic growth from resource consumption through an ambitious product policy and many ap-

proaches to waste prevention. 

 

12 Climate relevance of waste management, UBA January 2011 
13 Ibid 
14 https://www.bmuv.de/download/klimaschutzpotenziale-der-abfallwirtschaft 
15 https://ec.europa.eu/environment/pdf/circular-economy/new_circular_economy_ac-

tion_plan.pdf 
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Chapter 9 Conclusion states: 

„The transition to the circular economy will be systemic, deep, and transformative, in the EU and 

beyond. It will be disruptive at times, so it must be fair. It will require an alignment and cooperation 

of all stakeholders at all levels - EU, national, regional, and local, and international. 

Therefore, the Commission invites EU institutions and bodies to endorse this Action Plan and ac-

tively contribute to its implementation and encourages Member States to adopt or update their 

national circular economy strategies, plans and measures in the light of its ambition. Furthermore, 

the Commission will recommend including the circular economy among the topics for discussion 

on the future of Europe and a regular theme of citizens’ dialogues.” 

The goal of closing landfills by reducing the masses, which from a scientific point of view is a prior-

ity, has unfortunately been lost from political focus. Nevertheless, it must be part of this strategy 

paper, because the contribution of waste management to the reduction of climate gases in the EU 

has been considerably underestimated so far. Accordingly, in the public's perception, energy recov-

ery, without which the overcoming of landfills for organic waste has not been achieved anywhere 

in Europe, should be given at least as much importance as recycling and not be forgotten. 

The following graph with values from 2017 shows that the countries (Netherlands, Belgium, Ger-

many, Finland, Denmark, Sweden, and Austria), which have only a small Landfill rate of 1 - 2 % have 

achieved this through on average a 50/50 split, between: 

▪ composting and mechanical recycling and 

▪ thermal recycling 

 

The target for the Baltic States in terms of climate protection should therefore be as follows: 

▪ approx. 50%: composting and mechanical recycling and 

Figure 2: Municial 
waste treatment in 
the EU 2017 

Figure 2: Treatment 
 of urban waste  
in the EU 2017  
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▪ approx. 50%: thermal recycling 

Accordingly, the strategic considerations in Estonia with a high share of energy recovery will vary 

from those in Latvia with only small amounts for thermal recovery. This is the only way to achieve 

the overall goal of ending the landfilling of waste with organic content. As the further explanations 

show, besides reducing the quantities that are still being landfilled today, the technical measures 

in the landfill operation (covering, leachate and gas collection, etc.) can be tackled at the same time. 

It is anticipated that this prioritization should be seen complementary to the efforts to expand re-

cycling and waste prevention that are already underway in the country. In any case, only initial im-

pulses for sustainable waste management can be given in this short period of time. The "Baltic 

States Strategy Paper" concentrates on measures which, after considering the facts, have so far 

been underweighted or overlooked. 

In terms of communication, the "Baltic States Strategy Paper" pursues the goal of presenting real 

case studies and, if these are perceived as ideas for concrete solutions in the Baltic States, to estab-

lish contact with the protagonists of these case studies, who have already implemented these so-

lutions  

Moreover, even though the authors usually refer to the Baltic States as a whole, they are aware of 

the cultural and historical differences between the three Baltic States. 

4 The Waste Management Hierarchy of the EU  

Since the ratification of Directive 98/2008/EC, the order of priorities defined in the waste hierar-

chy has been the subject of controversy in Europe:  

 

Figure 3: EU waste hierar-
chy  
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At first glance, “this five-level ranking” provides a simple and quick decision-making aid as to which 

types of waste treatment should be preferred or avoided. 

As the amount of waste continues to rise despite recycling, the European Commission's 2020 Cir-

cular Economy Action Plan focuses on an ambitious product policy that aims to decouple economic 

growth from resource consumption through many approaches to waste prevention. 

Thus, essential aspects of the action plan serve to improve recyclability. The EU press release16 of 

March this year explains the "Regulation of Eco design" and specifies the EU's goals „It sets new 

requirements to make products more durable, reliable, reusable, upgradable, reparable, easier to 

maintain, refurbish and recycle, and energy and resource efficient.” 

 

Even before "recycling", the hierarchy focuses on "preparation for reuse". There is still a lot of room 

for improvement in all EU countries, including the Baltic States. As a suggestion for implementa-

tion, we refer to Chapter 8 and the case study of the city of Munich. 

 

16 Press release 30. March 2022 Green Deal: New proposals to make sustainable products the 

norm and boost Europe's resource independence 

Figure 4: Recycling rates in 
Europe by waste stream 
(https://www.eea.eu-
ropa.eu/ims/waste-recy-
cling-in-europe) 
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"Lithuania, Latvia, Ireland, Italy, France, Estonia, Slovenia and Luxembourg also rely on waste in-

cineration and landfill a third or less of their municipal waste. With the exception of Latvia and Es-

tonia, the recycling share of household waste in these countries is over 40 per cent." According to 

recent surveys by the AHK, the figures from Latvia are now also above 40%."17 

Between 2006 and 2017, the share of municipal waste landfilled decreased decisively in ... Lithuania 

(65 percentage points), Latvia (64 percentage points), Estonia (60 percentage points) and…."18 

Lithuania is exemplary not only because of its high recycling values, but also because of the recently 

commissioned waste incineration plant at the new CHP plant in Vilnius. The entire CHP plant pro-

ject involves the construction of a total of three lines for the generation of electricity and heat: one 

line for waste incineration and two lines for biomass. The highly efficient CHP plant will reduce fossil 

fuel consumption through thermal waste utilization and provide electricity (90 MW) and heat (230 

MW). The most modern boiler parameters result in a gross production of almost 26% electricity and 

85% heat, giving the plant an efficiency of 110%.19 

The new EfW plant in Vilnius - the fourth step in the waste hierarchy - has already laid the founda-

tions to close the landfills. Lithuania can thus serve as a model for the other two countries in terms 

of recycling as well as mass reduction and energy generation from waste. It can be assumed that 

the 35% anchored in Figure 2, which Lithuania landfills according to data from 2017, will no longer 

occur in the short term and that the landfills can be closed. 

Considering the overarching priority of climate change mitigation, it makes sense for Estonia and 

Latvia to address the essential goal of going beyond landfills (for organic waste) with all necessary 

measures in parallel as much as possible. As the use of waste in waste-to-energy plants is the big-

gest tool for mass reduction, the complementary thermal recovery plants in the Baltic States should 

be tackled in parallel with the measures of preparing for reuse and recycling. 

5 Waste Prevention - Responsibility of Manufacturers 

5.1 Responsibility and Possibilities of Waste Prevention  

The prioritization of waste prevention must not be understood to mean that citizens alone are re-

sponsible for its implementation. Even though a broad section of the population is becoming more 

and more aware of the sometimes-absurd excesses of our consumer society, growing prosperity is 

reflected in increasing amounts of waste. For many, a new mobile phone every year seems to be 

just as important as the bigger and bigger television set.  

 

17 https://www.europarl.europa.eu/news/de/headlines/society/20180328STO00751/abfall-

wirtschaft-in-der-eu-zahlen-und-fakten 
18 Ibid 
19 M Baur 2022, Die Energy-from -Waste-Anlage der Zukunft in Energie aus Abfall Band 19, Juni 

2022 
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The producers and distributors stimulate this consumption with advertising. More still: the example 

of washing machines shows that appliances that used to last for more than 20 years are "produced" 

cheaper and cheaper and "deliberately" (obsolescence) break down after a few years. Without leg-

islative measures that implement the responsibility of industry (manufacturer responsibility) in or-

ganizational terms, the goal of waste avoidance is meaningless. Fiscal options via taxes and levies 

also come into play here. 

To implement the goal of waste avoidance, the actions of citizens should not be relied upon. Suffi-

ciency and purchasing restraint are desirable, but they are no guarantee of a waste management 

strategy. Primarily the legislator is called upon to act: 

5.2 Manufacturer Responsibility 

Product responsibility in waste management still holds producers accountable even when their 

products become waste. This applies to take-back and recycling. It is intended to create an incen-

tive to design sensible products and avoid waste as early as in the product manufacturing stage. 

Environmentally compatible recycling and disposal after use are also to be ensured. 

The legal basis for product responsibility in waste management in Germany is the Recycling Man-

agement Act. This includes requirements for the development of long-life products, the use of sec-

ondary raw materials in production, and the take-back and environmentally sound disposal after 

use. The ban on substances, labeling obligations and take-back obligations for manufacturers and 

retailers support these goals. 

Specific requirements for certain products can be laid down in laws20 or ordinances (for example, 

for the deposit regulation for packaging). 

 

20 Freely adapted from the Federal Environment Agency's web pages on producer responsibility 

Figure 4: TV sets in a  
German retail store 
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Some laws or ordinances specify the scope of waste management product responsibility for pack-

aging, vehicles, batteries, electrical and electronic equipment and (mineral) oils: 

▪ Packaging Act, 

▪ End-of-Life Vehicles Ordinance, 

▪ Battery Act, 

▪ Electrical and Electronic Equipment Act, 

▪ Waste Oil Ordinance. 

As an example, the Battery Act regulates the return and disposal of used batteries. The responsibil-

ity of the consumer is to take the old batteries to a separate collection. The retailer is obliged to 

take back used batteries free of charge and to set up suitable collection boxes for this purpose. The 

manufacturers of batteries are responsible for the environmentally sound recycling of the sepa-

rately collected used batteries. 

Since more than 50% of plastic is produced exclusively for single use21, in the global view it usually 

ends up in a landfill, in the landscape or even in the sea. For this reason, the EU has adopted the 

Single-Use Plastics Directive22 to reduce the impact of certain plastic products on the environment. 

The explanatory memorandum stresses (3) that it is important "that exports of plastic waste from 

the Union do not lead to an increase in marine litter in other parts of the world." There is still a lot 

of work to be done by international legislators and executives in this area.  

Instead of a ban, the plastic packaging tax23 (PPT) will apply in the United Kingdom as of April 2022. 

The aim of this tax, which has been announced since 2018, is to encourage the use of recycled plas-

tics. The newly introduced tax will provide an incentive to manufacturers to recycle at least 30% of 

all plastic packaging produced in or imported into the UK. Those that do not reach the minimum 

30% of recycled plastic will have to pay a tax of approx. 200 pounds per ton of plastic packaging 

material.  

In any case, it is desirable that the countries in the Baltic States at least take up the rules of the 

European Union and implement them quickly. If bans or trade restrictions through taxes are an-

nounced long enough in advance, the affected countries can adjust to them, which often leads to 

product and service innovations and thus ultimately to growth. 

 

21 UNEP, 2018. Beat Plastic Pollution. Recovered from: https://www.unep.org/interactive/beat- 

plastic-pollution/ 
22 https://eur-lex.europa.eu/legal-content/DE/TXT/PDF/?uri=CELEX:32019L0904 
23 UK Government, 2022. Introduction of Plastic Packaging Tax from April 2022. Recovered from: 

https://www.gov.uk/government/publications/introduction-of-a-new-plastic-packaging-tax/intro-

duction-of-a-new-plastic-packaging-tax 
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6 Bans - Taxes - Duties 

Even within the system boundaries of waste management, bans and taxes are the most effective 

means to act in terms of environmental protection. 

6.1 The Landfill Ban 

The greatest contribution to climate protection is " ... the prevention of methane formation in land-

fills. This has been achieved in Germany through the landfill ban24 for non-pretreated municipal 

waste, which has been in force since June 2005. The criteria of the Waste Disposal Ordinance (now 

integrated into the Landfill Ordinance), which came into effect in 2001, have had to be complied 

with without exception since June 2005."  

With reference to the overriding goals of waste management, it is recommended that the countries 

of the Baltic States implement the ban on the landfilling of organic waste, which has already been 

imposed by the EU, as far as possible well in advance of the deadline. 

 

6.2 The Landfill Directive 

On 30.05.2018, the EU Directive 2018/850 amending Directive 1999/31/EC on the landfill of waste 

(Landfill Directive) entered into force and brought some significant changes25.  

For example, Article 5(5) was added to Directive 1999/31/EC, stating:  

"Member states shall take all necessary measures to ensure that by 2035 the amount of municipal 

waste going to landfills is reduced to a maximum of 10 (weight) percent of the total municipal waste 

generated is reduced." (§ 5(5) of Directive 1999/31/EC). 

In addition, a derogation for member states has been created:  

A member state may extend the deadline for achieving the target set out in paragraph 5 by up to 

five years, provided that that member state (a) according to data provided in the joint OECD/Euro-

stat questionnaire, landfilled more than 60% of its municipal waste in 2013" (Article 5(6) of Directive 

1999/31/EC). 

But what is included in the calculation of the "10%" target is partly noteworthy and explained by 

the newly added Article 5a (1) of the Landfill Directive.  

 

24 UBA; https://www.umweltbundesamt.de/themen/abfall-ressourcen/abfall-

wirtschaft/klimaschutz-in-der-abfallwirtschaft 
25 Bachmann, A. (2022), UBA, Entwicklungen im europäischen und nationalen Deponierecht,  

Kasseler Abfallforum 2022, Witzenhausen Institut 
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"(1) For the purposes of calculating whether the targets in Article 5(5) and (6) have been achieved, 

the following shall be considered  

(a) the weight of municipal waste generated and landfilled in a given calendar year,  

(b) the weight of waste generated in treatment operations prior to recycling or other recovery of 

municipal waste, such as sorting or mechanical-biological treatment, and subsequently landfilled 

shall be considered when calculating the weight of municipal waste reported as landfilled,  

c) the weight of municipal waste incinerated for disposal and the weight of waste resulting from 

the stabilization of the biodegradable fraction of municipal waste to be subsequently deposited in 

a landfill shall be reported as deposited in a landfill,  

(d) the weight of waste generated from recycling or other recovery of municipal waste and subse-

quently deposited in a landfill shall not be considered for the weight of municipal waste reported as 

deposited in a landfill. 

Consideration should be given to subparagraph (c). If municipal waste is incinerated at a waste-to-

energy facility that is declared as a disposal facility, nonsensically, the output of the facility, most 

of which is deposited, is not used in the calculation, but rather the input of the facility. Thus, an 

amount of municipal waste is included in the target that does not reach the landfill in this way. 

Furthermore, waste incineration ash is not municipal waste, but belongs to chapter 19 according to 

AVV, as is comprehensibly recognized under letter d) for other treatment processes. It seems waste 

incineration is deliberately to be discredited. Also, it is ignored that even if the R1 criterion is not 

met, incineration of the waste destroys the content of organic pollutants, greatly reduces the vol-

ume of waste, prevents the formation of gas after landfilling, and ultimately recovers energy in 

some quantity. " 

It seems that the hazards of methane emissions from open dumps were not considered to the ex-

tent known today when the Landfill Ordinance was written. This is regrettable. Ultimately, it is up 

to the actors in the countries affected by the EU Directive to make their own rules in the interest of 

environmental protection or to formulate their own considerations at local/regional level (see point 

5.4). 

6.3 Landfill Tax 

The goal of reducing the quantities to be deposited as quickly and extensively as possible is served 

by the landfill tax. It is understandable that the effect of this tax has a relation to the amount of the 

sum to be paid. In the following, the amounts of the landfill tax in European countries are shown: 

Latvia has a high landfill tax at the time of the survey, Estonia and Lithuania are below average. 

There is still room for improvement here. The landfill tax has a high incentive effect and creates a 

budget from which measures for recycling, etc. can be paid.  
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Latvia has a high landfill tax at the time of the survey, while Estonia and Lithuania are below the 

average. There is still room for improvement here. The landfill tax has a strong incentive effect and 

creates a budget from which measures for recycling, etc. can be financed. 

Support for this can be provided by the member companies of ReTech, which can be reached via 

the German Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Con-

sumer Protection (BMUV). 

6.4 Municipal Activity - Responsible Action 

In view of the importance of methane emissions from landfills mentioned at the beginning, 

the legal possibility to operate a landfill until 2040 is in the opinion of the author 

no longer responsible. 

The example of the Schwandorf special-purpose association, which converted a lignite-fired power 

plant to operate with waste as early as 1982, shows that it is possible to say farewell to landfills 

much more quickly than is legally required and thus, with a high level of local value creation, made 

it possible to gradually close all local landfills well before the German ban on landfills in 2005.  

Using the example of the Schwandorf municipal special-purpose association (ZMS), it was possible 

to show that the ZMS and its facilities have saved around 8.3 million tons of CO2 over the last 40 

Figure 5:  
Landfill tax in the EU 
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years. The main reason for this is the conversion of the former coal-fired power plant into a com-

bined heat and power plant powered by waste and the subsequent measures taken by the associa-

tion members to immediately reduce landfilling and successively close the landfills. 

On the occasion of the 40th anniversary of the Schwandorf special-

purpose association, a brochure26 was developed in which the emis-

sions associated with this decision were compared with the emissions 

that would have arisen if this decision had not been made over 40 

years ago and the districts and cities in eastern Bavaria had continued 

to landfill waste, each on its own, until the statutory deadline of June 

1, 2005, set by the Technical Guidelines for the Disposal of Municipal 

Solid Waste (TASi). 

 

The case study ZMS27:  

 

6.5 Adequate Waste charges - Basis for Proper Waste 

Waste fees are intended to cover the costs incurred by municipalities in managing waste. 
 
Polluter-pays waste fee systems such as "pay-as-you-throw" (PAYT) systems are an economic in-

strument for applying the polluter-pays principle, whereby the amount of the disposal fee for citi-

zens is based on the volume of residual waste, bio-waste and bulky waste handed over for disposal. 

In the presence of a well-developed infrastructure for separate collection and in conjunction with a 

high level of public awareness, high recyclables collection rates can be realized.  

However, the municipality must make considerable advance payments for the installation and op-

eration of PAYT systems. Finally, the introduction of the identification system, an electronic system 

for the recognition and management of waste containers, makes it possible to direct material flows 

and actively bring about positive changes for the environment and the people. 

 

 

26 40 Jahre Zweckverband Schwandorf, 2019; ZMS Körperschaft des öffentlichen Rechts, 

Alustraße 7, D- 92421 Schwandorf; https://www.z-m-s.de/index.php 
27 https://www.wtert.net/bestpractice/289/Conversion-of-a-lignite-fired-power-plant-into-a- 

waste-to-energy-plant-using-the-example-of-the-ZMS-Schwandorf-Germany 
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These are examples of the goals that can be achieved with the 

introduction of the new Waste Management System and specifically 
through the design of the fee. 
 
 
 
See the case study of the district of Aschaffenburg28: 
 

 

 

 

7 Municipalities - Responsible Waste Management Actors 

European law limits the scope of action of the actors in the waste management sector. However, it 
is not decisive for the question of whether the tasks are performed privately or by public-law insti-
tutions. If monopolies or quasi-monopolies of individual companies exist in competition, municipal 
waste management is a regulatory factor. In Germany, municipal waste management is also repre-
sented via special-purpose associations in larger units. 
 
Using the example of the municipal waste management of the city of Munich, it is shown to which 
extent the Abfallwirtschaftsbetrieb München (AWM) - Waste Management Cooperation Munich 
takes over tasks and which services it usually awards to private companies following European-wide 
invitations to tender. 
 
“The AWM is a municipal undertaking of the City of Munich. It is managed as an organizationally, 

administratively, and financially separate economic enterprise29 without its own legal personality". 

The AWM assumes the tasks of the public waste management authority (örE) of the state capital 

Munich and is oriented to the requirements of the city's policy. The Municipal Officer as First Plant 

Manager represents the AWM in the City Council. The second plant manager is responsible for the 

operational and administrative management of AWM and manages the day-to-day business. All 

important decisions concerning the AWM and waste disposal in Munich are made by the plenary 

session of the Munich City Council or the Works Committee (Municipal Committee). The tasks of 

the AWM are the enforcement of the Closed Substance Cycle Waste Management Act, the Bavar-

ian Waste Management Act, the Munich Waste Local Law, in particular the collection, transport 

and disposal of waste and the economic operation of the disposal facilities and the recycling cen-

ters.  

 

28 https://www.wtert.net/bestpractice/44/Pay-As-You-Throw-Municipal-Solid-Waste-Manage- 

ment-in-a-German-County 
29 Resolution of the plenary session of the city council of the state capital Munich dated 

04.10.2001 
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AWM finances these sovereign services through fees. The fees are currently calculated for a three-

year period. According to the Bavarian Municipal Tax Act, cost surpluses and shortfalls must be 

balanced out in the next calculation period. Other commercial business areas have a financial and 

procedural supporting function within the AWM. 

The strategy follows the overriding claim and guiding principle that AWM, as a municipal model 

company for the growing metropolis of Munich, is a guarantor of reliable service provision, sustain-

able treatment, and disposal. This is based on the two central pillars of customer orientation in ser-

vices and the contribution to a good quality of life for the people of Munich at reasonable fees. 

Further components of the strategy are the fulfillment of ecological responsibility for future gener-

ations and social responsibility for the company's own employees. In the opinion of AWM, commit-

ment to social and ecological issues is also of central importance for the sustainable achievement 

of economic goals (see also Hall 2 in item 7.2). AWM's sustainable management pursues the goal of 

not only assessing the effects of operational activities from an economic point of view, but also of 

including social and ecological components in the decision-making process. 

In line with its core processes, AWM's organization is divided into the operational units Waste Man-

agement Services (waste collection and transport, including fleet management and the Innovations 

and Projects business unit), Recyclables and Problem Materials Service (recycling centers and prob-

lem materials collection). These areas are supported by the service units Human Resources, Organ-

ization and IT, Administration and Legal Affairs, Marketing and Sales, Finance and Accounting with 

Controlling, and Technical Services. The impact of business activities on fees is the yardstick for 

AWM's corporate decisions. 

8 Preparation for Reuse 

8.1 Potentials  

At the beginning of 2020, the Bavarian Ministry of the Environment published the "Guideline for 
Preparation for Reuse"30. Following extensive research at more than 60 recycling centers in Bavaria, 
the potentials of VzW were determined. 
 
The study distinguished between the following potential levels: 
 

• Potential level I: undamaged goods of good or very good quality. 

• Potential level II: Goods whose damage could have been avoided by changing the collec-
tion mode. 

• Potential level III: Goods that are only realizable with a change in consumption behavior as 
well as the application of more far-reaching measures to prepare for reuse. 

 
Assuming a change in consumer behavior in the medium to long term and that the more far-reach-
ing measures for preparation for reuse are implemented, 403,555 tons (39.2%) of used furniture 

 

30 https://www.bestellen.bayern.de/application/eshop_app000000?SID=946405277&ACTIONx-

SESSxSHOWPIC(BILDxKEY:%27stmuv_abfall_006%27,BILDxCLASS:%27Artikel%27,BILD-

xTYPE:%27PDF%27) 
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could be prepared for reuse according to the calculations in the study. If the assumptions are inter-
preted more restrictively (cf. chart), the realizable potential is reduced to 76,467 tons (7.2%), which 
would still mean a tripling of the current quantities in preparation for re-use. 
 

 
 
"According to the study, even comparatively conservative measures31, such as a moderate level of 
reuse or the implementation of a sharing economy, could achieve high savings in certain areas.  
 
For example, increasing the reuse rate of electrical and electronic equipment from the current 2% 
to 30% would reduce the greenhouse gas emissions associated with production by a good 50%.  
 
An increase in the current average use of recycled materials to nearly 100% would reduce GHG 
emissions associated with manufacturing by just over 40%." 
 
As noted in the GACC's needs assessment, promoting preparation for reuse requires establishing  

▪ an infrastructure for the collection and preparation of goods, and  
▪ an organized system for the circulation and sale or transfer of second-hand goods.  

 
It would be extremely useful to launch a pilot project to obtain information on the number, type, 
and participation rate of the population. 

 

31 Deloitte 2016 

Figure 6:  
Potentials of preparation 
for reuse using the example 
of the used furniture goods 
stream  
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Old electrical equipment, which is brought to the recycling centers in Munich as shown in the pic-
ture above and is "saved" from the containers, is inspected, processed and sold in “Hall 2”. 
 

8.2 The AWM Case Study “Hall 2” 

A rummage paradise in Munich-Pasing is the second-hand store 
“Hall 2” of the city of Munich. The Abfallwirtschaftsbetrieb München 
(AWM) - Waste Management Cooperation Munich offers a sales area 
of almost 800 m², weekly auctions and long opening hours for the 
purchase of second-hand goods. In addition, space is provided for 
the acceptance and technical inspection of the goods. All the goods 
being offered at the City of Munich's second-hand store come from 
Munich's recycling centers, are in good condition and can be pur-
chased at low prices. These include books, records, televisions, con-
soles, furniture, lamps, household appliances, bicycles, skis, sporting 
goods, toys, children's articles, lamps, radios, computers, and odd in-
dividual items. 
 

Case study AWM32 

 

 

32 https://www.wtert.net/bestpractice/78/Halle-2-Munichs-second-hand-store-as-nucleus-of- 

Reuse 

Figure 8: Acceptance of 
electrical appliances at 
AWM separated according 
to defective and still func-
tional 
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9 Recycling  

The promotion of recycling is based on a detailed knowledge of the materials and material flows 
and a precise planning of how they are to be collected and in which dimension they are to be com-
bined. Processing plants for compost or secondary raw materials must be well planned. 

9.1 Data – Facts  

9.1.1 Data - Basis for Waste Management Concepts 

Municipal waste analyses provide information on the material composition of waste and are indis-
pensable when it comes to describing the technological, chemical, or physical properties. 
 
The quantity and composition of mixed municipal waste in a disposal area are determined by a rep-
resentative sample and a sorting analysis based on statistical survey and analysis methods. Since 
national or international regulations do not yet exist, data are often not comparable. Existing meth-
ods for sampling granular bulk materials such as ores, coal or gravel are not applicable to the het-
erogeneous material mixtures in waste management. 
 
When sampling waste and waste mixtures, the structure and properties of the material mixtures 
are of essential importance. Structure and properties are determined by the degree of heterogene-
ity. According to the heterogeneity of a mixture of substances, a detailed sampling plan is required 
for representative sampling. 
 
Knowledge of the chemical/physical properties of waste is a crucial factor in the design and/or op-
timization of waste treatment and disposal processes.  

9.1.2 Case Study - ARGUS GmbH 

Since the representative sampling of heterogeneous waste and waste mix-

tures for the evaluation of physical, chemical, and technological properties 

has not yet been solved satisfactorily in waste management, the adjacent 

case study shows how an optimal approach can be taken and which aspects 

must be taken into account. 

 

 

Case study ARGUS-statistics:33 

 

 

 

 

 

33 https://www.wtert.net/bestpractice/218/Methodology-Design-and-Implementation-of-Solid- 

Waste-Analysis-(SWA)-Germany 
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9.2 Waste Management Concepts 

Waste management concepts (AWC) are an indispensable basis for the entire decision-making, 

planning and construction process34 in municipal and company waste management. The waste 

management concepts record the type, quantity and source of the waste currently produced (waste 

analyses and waste balances) and calculate the quantities of waste to be expected in the future 

(waste forecasts). Measures for the avoidance, recycling and treatment of non-recyclable waste are 

derived from the targets for avoidance and recycling and the quantity structure, - and a proposed 

resolution is prepared. For municipal waste management concepts, the security of disposal and the 

environmental compatibility of the facilities operated play an essential role.  

The implementation of waste management concepts takes place in three steps. In the first step, 

the actual situation is recorded. This includes the legal framework, the type, quantity, composition 

and origin of the waste, the disposal logistics, the settlement, and economic structure of the dis-

posal area. In the second step, the waste volume development is determined in a waste forecast. 

The third step of the AWC is the conceptual part, in which the desired waste management target 

status is designed and different variants for achieving the target status are discussed. Based on this, 

the decision for the optimal variant is finally made. 

9.3 Separate Collection - Optimization of Material Flows 

In particular, the separate collection of different waste fractions such as paper and cardboard, plas-

tics and, above all, biogenic waste is a key prerequisite for a functioning circular economy. The pu-

rity and quality of the separately collected fractions are challenges that must be addressed world-

wide. 

The separate collection of waste fractions in several containers forms the basis for high-quality sort-

ing and for sophisticated material recycling. Depending on the fraction and settlement structure, 

collection or bring systems can be used. Today, in many cases, high-performance waste collection 

vehicles with compacting equipment are used. 

Public relations activities to improve and guarantee good quality in collection is, like the logistical 

organization of new collection systems, a task that must be adapted to the respective conditions in 

the individual countries and regions. 

When introducing or expanding collection systems for the separate collection of waste fractions, 

step-by-step concepts serve as an elementary procedure for efficient and economical action. Pilot 

projects of representative size can provide experience that allows for targeted adjustments in the 

expansion of systems in the area. 

The German waste and recycling industry offers good solutions for this. 

 

34 Argus-statstik.de 
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Mentioned here are examples of: 

As an example, a case study35 of a con-

sultancy in Greece by << Ressource Ab-

fall GmbH is mentioned here. As well 

as a case study36 of the company 

Stadler Anlagenbau GmbH >> about 

the realization of a sorting plant in Gre-

nada, which is shown as only one of 

more than 100 plants of the company 

for the sorting of different material 

flows. 

 

 

9.4 Composting (UTV AG) – Basic Information on Organic Waste 

In landfills, it is the organic waste that is responsible for methane emissions and the formation of 

leachate. 

One of the first possibilities to overcome this is to compost these organic materials in a separate 

plant process. Ideally, this is done with clean separated organic waste (e.g., garden waste) with the 

aim of obtaining clean compost. If the goal is only to reduce emissions from a landfill, it is also pos-

sible to "treat" residual waste directly at the landfill using the same equipment. 

A simple solution for composting is offered by the company UTV AG, which is shown by the follow-
ing case study. 

The Tallinna Jäätmete Taaskasutuskeskus AS plant in Tallinn uses 

the GORE® Cover System Technology in order to compost bio-

waste and chicken manure whilst reducing odors and emissions. 

 

Case Study: Tallinn of the company UTV AG37 

 

 

35 https://www.wtert.net/bestpractice/496/Guide-on-Separate-Collection-of-Municipal-Waste-in- 

Greece 
36 https://www.wtert.net/bestpractice/194/Mechanical-biological-treatment-plant-(MBT)-in- 

Granada-Spain 
37 https://www.wtert.net/bestpractice/490/Composting-of-Bio-waste-in-Tallinn-Estonia 
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9.5 Fermentation - Lecture H-P Erhard (Online) -  

9.5.1 Basic Information on Energy Production during Fermentation 

Organic and green waste should not only be utilized as material, but also as energy. The brown bio 

garbage can is an integral part of sustainable waste management. The three bi-organic processes 

(fermentation, tunnel composting, Convaero drying) are presented as well as the project of BEKON 

in Dalbe, Latvia, (the project is currently in the implementation planning stage and is scheduled for 

completion in Sept 2023). 

 

9.5.2 The Case Study - Bekon 

Dry fermentation is designed for the recovery of biogas from dry 

waste and contaminated wastes. Following the fermentation process 

the material is processed into compost. 

 

 

 

Case Study – Steinfurt of the company. BEKON GmbH38 

 

 

38 https://www.wtert.net/bestpractice/43/Batch-Dry-Fermentation-Steinfurt-Germany 
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9.5.3 The Case Study - Input 

 Biogas can also be produced from organic material via wet 

fermentation. For this purpose, rather moist waste with less garden 

waste is used. Here, too, the material is processed into compost after 

the fermentation process. 

 

 

 

Case Study – Steinfurt of the company. BEKON GmbH39 

 

10 Possibilities of Thermal Recycling  

10.1 Basic Information regarding the Confidence of the Population 

The preface to the topic of "waste incineration 

Unfortunately, the possibilities of thermal utilization are still underestimated, as the resulting emis-

sions are difficult for citizens to assess. For this reason, it is urgently necessary to operate existing 

waste-to-energy plants optimally and to ensure that the emissions are always within the range of 

the required values of the permit notice or are undercut. 

If there is any uncertainty in this regard, a review or remediation of the current operating status is 

advisable. 

The efficiency of energy generation is also decisive for the environmental impact of the plant. 

Open landfills produce high levels of greenhouse gases, mainly carbon dioxide (CO2) and methane 

(CH4). Methane emissions are a particular focus in terms of climate protection because the green-

house gas effect of methane is 25 times higher than that of CO2. Landfills rank third among me-

thane emitting climate offenders. 

 

39 https://www.wtert.net/bestpractice/495/Biowaste-Fermentation-Plant-Westheim-Germany 
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Not all waste can be recycled or may not be recycled due 

to its contamination. This is where waste management 

needs a solution. There are two options for this purpose: 

• Landfill 

• Waste to Energy (WtE) 

Landfilling pollutes the air, water and soil. It also takes up 

a lot of space and requires extremely long aftercare. 

Waste to energy plants sterilize the waste in a safe way. 

All organic substances are destroyed, and the inorganic 

pollutants are concentrated. The volume and mass of the 

waste is reduced, and recovery of metals and energy is 

made possible. 

The statement that WtE hinders recycling cannot really be 

agreed with. Due to the high cost of WtE, the similarly ex-

pensive recycling processes can be competitive, but this is 

not the case when the waste is landfilled. 

In all countries where recycling rates are high and landfilling is low, WtE is the second pillar of waste 

management. 

Emissions are released from waste incineration - yes! However, this takes place under controlled 

conditions and the strictest emission requirements are met. 

Residues 

After combustion, some residues remain. Such as bottom ash used in road and industrial construc-

tion. Iron and non-ferrous metals are recovered from the bottom ash and recycled. The residues 

that can no longer be recycled, such as filter dusts, are stored underground in former salt domes in 

Germany. 

Current developments indicate that the utilization of all incineration residues including filter dusts 

is being investigated within the framework of some research projects. 

The very efficient and quantitative separation of mercury (Hg) in flue gas cleaning implements and 

ensures the requirements of the Minamata Convention40 agreed in 2013 to remove Hg from the 

material cycle. 

 

40 https://www.mercuryconvention.org/en 

Figure 9: Efficient waste 
management with a high 
proportion of recycling can-
not exist without a waste 
incineration plant as the fi-
nal stage. (Source: Quicker 
P. 
https://www.wtert.net/pa-
per/3991/Final-Sink.html) 
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10.2 Emissions from Thermal Utilization 

Emission requirements for a waste incineration plant in Germany are determined according to the 

17th Federal Emission Control Ordinance (BImSchV). Compared to other industrial activities, such 

as the energy industry, the requirements for waste incineration determined in the 17th BImSchV are 

one of the most stringent emission-limiting requirements. 

The minimum requirements of the specifications described in the 17th BImSchV are defined by Eu-

ropean law. On 14th December 2018, the Final Draft of the WI BREF (Best Available Techniques Ref-

erence Document for Waste Incineration (WI)) was published by the European Integrated Pollution 

Prevention and Control Bureau (EIPPCB), Seville for waste incineration. Compliance with the new 

requirements must be ensured by the end of 2023. 

The comparison in Table 1 of the current emission limit values according to the 17th BImSchV and 

those in the BREF document shows a tightening for some parameters (cf. values marked in orange). 

 

The explanations to the table as well as the entire document "Best Available Techniques (BAT) Ref-

erence Document for Waste Incineration" can be taken directly from document41. 

 

41 https://eippcb.jrc.ec.europa.eu/sites/default/files/2020-01/JRC118637_WI_Bref_2019_pub-

lished_0.pdf 

Figure 7:  
Table: Comparison of  
requirements according to 
17. BImSchV and BREF-
document 
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10.3 Reducing CO2 Emissions and Increasing Energy Efficiency 

Optimizing the use of operating resources and utilizing recuperative flue gas cooling as well as con-

densation energy are some examples of how the overall energy efficiency within the flue gas clean-

ing processes can be optimized. 

Chapter 9.3.1 shows an example of an efficient new plant, while the optimization possibilities at an 

existing plant are described in Chapter 9.3.2. 

10.4 Examples of optimization 

10.4.1.1 New plant: EEW Energy from Waste Delfzijl B.V. (NL)42 

The Rothensee WtE plant is divided into two units, each with two 

lines, with a total capacity of approx. 650,000 tonnes of industrial and 

other waste per year. ete.a GmbH was commissioned to optimise the 

flue gas treatment process. 

 

 

 

 

10.4.1.2 Optimization of an existing plant: MHKW Rothensee43 

Gaseous substances are separated by adsorption on a solid or by 

absorption in a liquid. As a rule, chemical or physical sorbents are 

brought into contact with the flue gas. Depending on the system, the 

reaction products accumulate in the form of dissolved or dry salts. 

 

 

 

 

 

42 https://www.wtert.net/bestpractice/493/New-Plant-EEW-Energy-from-Waste-Delfzijl-BV- 

(NL).html 
43 https://www.wtert.net/bestpractice/494/Optimization-of-an-existing-plant-WtE-Rothen- 
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10.5 Optimized exhaust gas cleaning in the future 

The future exhaust gas cleaning concepts should consider the following in adaptation to the future 

energy market: 

▪ Short transport routes 

▪ Direct use of energy (high energy efficiency) 

▪ Minimal CO2-emissions 

▪ Optimal energy use and energy efficiency enhancement 

It is not relevant to develop completely new systems or processes, but rather to work towards the 

intelligent combination of existing processes and the use of synergies. In this sense, a symbiosis can 

arise in the provision of the CO2 (valuable material) from the exhaust gas to the excess volatile re-

generatively produced electrical energy for methanol synthesis. 

Another approach for using the CO2 present in the exhaust gas has already been successfully tested 

in a pilot plant in Twence, the Netherlands, through the on-site production of sodium bicarbonate 

from CO2 and soda ash as an additive for exhaust gas purification. 

In the comparable ReNaBi process, CO2 from the flue gas is also used for sodium bicarbonate pro-

duction as part of a cycle process by reprocessing the residual materials produced in the dry flue 

gas cleaning.44 

In this respect, thermal waste utilization, with 90 % CO2 capture, offers the possibility of showing 

a negative CO2 balance and thus removing CO2 from the atmosphere. This is possible because an 

extensive study45 in France has shown that about 50 % of residual municipal waste is of biogenic 

origin and thus climate neutral. 

10.6 Energy Production in the Cement Industry 

As one of the most energy-intensive industries, the cement industry contributes approx. 6.9 % to 

global CO2 emissions46 according to figures from the International Energy Agency (IEA). This is due 

on the one hand to the CO2-containing limestone in the raw material, which accounts for approx. 

90 % of the total mass flow, and on the other hand to the use of fossil fuels, which account for 

approx. 10 % in the rotary kiln. 

 

see.html 
44 Karpf Rudi, Drukmane Linda. Warum müssen in Deutschland Abgasreinigungsanlagen hinter 

MVA abwasserfrei sein? - Ein Widerspruch zum Rest von Europa und dem Energienutzungsgebot. 

Energie aus Abfall, Band 17. 2020 
45 DÉTERMINATION DES CONTENUS BIOGÈNE ET FOSSILE DES ORDURES MÉNAGÈRES RÉSI-

DUELLES ET D’UN CSR, A PARTIR D’UNE ANALYSE 14C DU CO2 DES GAZ DE POST-COMBUS-

TION, Nov. 2020 
46 https://deutsche-wirtschafts-nachrichten.de/2019/08/18/zement-erzeugt-mehr-co2-lkw/ 



Concept paper on the topic: Circular Economy in the Baltic States 

38  

These fuels are used to deacidify the raw meal and form the clinker minerals. This burnt clinker is 

ground into a standardized cement with the addition of gypsum, fly ash, slag, or other additives. It 

is then packed and transported to the concrete plant to deliver the building material from there. 

To minimize CO2 emissions, the cement industry has committed to reduce about 38% of its total 

emissions by 2050. The measures identified are based on the following important pillars: 

• Operation of highly efficient and energy-saving systems, 

• Substitution of raw materials with CO2-free raw materials and 

• Co-processing, i.e., the use of alternative fuels derived from waste. 

The highest production costs, at almost 30 %, are the fuel costs, so that the cement industry can 

increasingly be seen as a pillar of sustainable waste management. In this context, co-processing is 

the generic term for the material and thermal use of suitable waste that has been processed ac-

cording to requirements, which can then be used as alternative fuels and raw materials (AFR) in a 

quality-assured manner. In accordance with these requirements, several entry points are usually 

available at the rotary kiln, so that the alternative fuels with their corresponding properties are also 

named differently. 

The calciner is most often used for feeding low-grade, simply prepared, and poor-quality refuse 

derived fuels (RDF). However, setting up this feeding point requires sound preliminary work to de-

sign the bottlenecks and possibilities in the overall process or in the calciner about temperature 

profile, oxygen supply, mixing, residence time and burnout behavior or about the pre-treatment 

depth. The investment is enormous and the construction as well as the preliminary work should 

therefore be well prepared. 

High-grade refuse derived fuel (RDF or SRF) is easier to feed via a satellite burner or sinter zone 

burner at the end of the kiln. However, this requires a higher degree of pre-treatment and a similar 

calorific value to lignite and does not tolerate 3D particles, which can even affect clinker quality 

under reductive burning conditions. 

In recent years, the pre-combustion chambers have been designed to 

feed a so-called high calorific fraction (HCF) with a particle size of 

about 300 mm. These materials are difficult to process or burn, such 

as windmill blades, sticky tar, resin or coarse biomass and wood. 

Case study on processing of RFD by WhiteLabel TandemProjects47  

 

47 https://www.wtert.net/bestpractice/158/Pre-Treating-of-non-hazardous-Commingled-Solid- 
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11 Landfill  

11.1 Landfilling in the Baltic States 

The following chart clearly shows how far the states in the Baltic region have already overcome 

landfilling.  

Lithuania (LV) is still far from the target of only 10% landfilling; Estonia (EE) is doing well; Latvia 

(LT) has caught up enormously in the years since 2013. 

11.2 Climate Relevance of Open Landfills 

"The main greenhouse gas contributor is methane emissions from landfills49, which are formed by 

anaerobic decomposition of organic material. The National Inventory Report [NIR 2010], in which 

Germany reports its greenhouse gas emissions to the United Nations Climate Change Secretariat, 

credits the German waste management industry with reducing emissions by approximately 28 mil-

lion metric tons of carbon dioxide equivalents (for the period 1990 to 2008) due to the reduction in 

the amount of waste sent to landfills and the capture and use of landfill gas methane for energy 

generation. Compliance with the criteria of the Waste Dumping Ordinance can only be maintained 

by mechanical-biological or thermal treatment of the waste." 

 

Waste-in-Mexico 

 
49 Climate relevance of waste management, UBA Januar 2011 

Figure 8: Landfilling  
in the EU48 
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11.3 Emissions from Landfills  

Over 2 Mg of CO2 equivalents are generated from one ton by weight (Mg) of non-pretreated mu-

nicipal waste.  

A landfill that consistently deposits 100,000 Mg of municipal waste per year thus emits over 

200,000 Mg of CO2 equivalents per year. This is equivalent to approx. the total contribution of 

20,000 -30,000 inhabitants per year. This represents a significant contribution to the greenhouse 

gas effect. Therefore, landfill gas must be collected and disposed of without harm and, if possible, 

recycled for energy. The foundations and techniques for this have been developed over the last few 

decades. Here it has been shown that is especially of importance that the gases are recorded from 

the start of operation and the facility is continuously adapted to the changing conditions in landfills.  

11.4 Measures to Improve Energy Recovery from Landfills 

It is important already during the operation of a landfill that the gases are completely captured, i.e., 

a high degree of capture is achieved. In practice, sometimes only coverage levels of 20-30 are 

achieved. Determining the degree of detection is therefore a prerequisite for the construction and 

operation of an optimal gas detection system. This is based on the calculation (gas forecast) or 

measurement of gas development (indirect measurement of methane change in the vicinity of the 

landfill).  

In Germany, the foundation for the "planning, operation and construction of landfills" has basically 

been developed in a set of rules issued by the Association of Engineers (VDI). In the meantime, this 

has been largely adopted in a "Federal Quality Standard 10-1 "Landfill Gas"". In Germany, this must 

be elaborated by the operators in the next 4 years and reviewed by the authorities. 

11.5 Leachate from Landfills  

For the treatment of landfill leachate, various solution options are available 

depending on the site-specific project boundary conditions. The primary 

task of planning is to estimate the amount of leachate to be expected in the 

future, the leachate quality, and the definition of the discharge limits. 

Leachate-oriented biological, chemical-physical and membrane systems 

are used to achieve the goals set.  

Case study on the processing of liquid waste in Poland by the Wehrle com-

pany50 

 

50 https://www.wtert.net/bestpractice/507/Project-Starylas-liquids-treated-in-Poland 
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12 Outlook - Future Waste Strategy in the Baltics 

It would be desirable for the individual countries of the Baltic States to include the nuances of the 

strategic orientations in their further considerations. All participants of this strategy paper are at 

the disposal of the protagonists of a sustainable waste management in Estonia, Latvia and Lithua-

nia for further discussions. This can be done in individual contact directly through the links at the 

case studies to the companies or in a joint step by processing an application for a feasibility study.   

Independently of this, a meeting can be organized at the WtERT Germany GmbH booth at the IFAT. 

The IFAT is the world's leading trade fair for water, sewage, waste, and raw materials management 

and will be held in Munich from May 30th to June 3rd, 2022. Tickets can be gladly provided. The Ger-

man Federal Ministry for the Environment, Nature Conservation, Nuclear Safety and Consumer 

Protection (BMUV) and the German ReTech Partnership e.V. will also be represented at the IFAT 

with their own booths. 

Munich, 11 May 2022 with amendments of 03.08.2022 

 

Werner Bauer 

Managing Director  

WtERT Germany GmbH 

Lipowsky Street 8 

81373 Munich 

Germany 
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13 Conclusion 

The concept paper by Dipl.-Ing. (TU) Werner P. Bauer gives a comprehensive overview of the situ-

ation and problems in the circular economy in the Baltic States and above all shows how the prob-

lems could be solved using the experience, knowledge, and technologies of German companies. 

Here it is made clear once again that Germany is much further along in the development of the 

circular economy compared to the Baltic States and that with its great experience and modern 

technologists it can immediately contribute to making the situation in the Baltic States much better 

than it is at present. 

The concept paper in English was available for all participants of the workshop on 28 April 2022 in 

Riga, both in printed and digital version. As soon as the concept paper is released by the BMUV, it 

will also be published on the website and social networks by AHK Baltikum so that as many industry 

representatives in the Baltics as possible have access to this information. With the help of this ex-

pertise from Dipl.-Ing. (TU) Werner P. Bauer, it was possible to gather valuable information and 

experience from German industry representatives, which will serve as a basis for German 

knowledge and technology transfer. 

Immediately after the workshop, several Baltic participants showed interest in getting to know Ger-

man technologies and know-how better. As a first step, participation in the IFAT trade fair in Mu-

nich from 30 May 2022 to 3 June 2022 was recommended and made possible. As a second step, 

these and other Baltic companies will be invited to the study tour to Germany, where they will be 

able to visit several German companies in the circular economy and establish contacts in the sum-

mer of 2022. This is to create an exchange to start a possible cooperation and potential business 

relations, which are also the main goals of this project, namely a German knowledge and technol-

ogy transfer. 

AHK Baltic sees this project as the beginning of a possible cooperation between German and Baltic 

companies in the circular economy. The needs analysis and the expertise of Mr. Dipl.-Ing. (TU) Wer-

ner P. Bauer show that the development of the circular economy in the Baltic States is too slow, but 

the identified problems can clearly be solved by German knowledge and technology transfer. For 

further projects aimed at accelerating the development of the circular economy in the Baltic States, 

AHK Baltic sees the following topics as relevant and topical: 

• Thermal waste utilization 

• Preparation for reuse of the waste 

• Waste prevention 

The AHK Baltic States would like to thank the German Federal Ministry for the Environment, Nature 

Conservation, Nuclear Safety and Consumer Protection (BMUV) for supporting this project within 

the framework of the "Export Initiative Environmental Protection" and hopes for further coopera-

tion also after the third and final phase (study tour to Germany) in order to strengthen a sustainable 

(environmental) infrastructure, to disseminate German environmental technologies and thus to 

make a concrete contribution to sustainable development and better living conditions in Baltic 

States. 


