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conversion of intermediate products. In the chemical industry and in machine and vehicle 
manufacturing, this figure lies between 60 and 80 percent2. the circular economy in industry has the 
potential to reduce greenhouse gas emissions by around 30 to 50 percent by the year 2050 and to 
simultaneously increase added value3. An integrated approach to climate change mitigation and the 
circular economy can reduce avoidance costs per tonne of CO2 for steel, concrete, cement and plastics 
by 45 percent4 by 2045. 

By closing material cycles for all types of raw materials – from construction materials to critical industrial 
metals – the circular economy makes a significant contribution to securing the supply of raw materials 
for our industry, can significantly lower Germany’s reliance on imports in future and makes it possible 
to reduce critical dependencies on certain raw material suppliers. In a time marked by crises and wars, 
this will be crucial in making value and supply chains more resilient and strengthening Germany’s 
competitiveness as a place to do business. 

The increased use of circular economy practices can help industry achieve its climate targets faster, 
more effectively and cost-efficiently. Apart from conserving primary raw materials, carbon cycles, which 
capture carbon dioxide from industrial processes or from the atmosphere as a raw material, also 
contribute to reducing the use of fossil resources. A Carbon Management Strategy was developed for 
this purpose. Our NCES thus establishes the circular economy as a central pillar of climate change 
mitigation. In future, its contribution to reducing greenhouse gas emissions will be systematically 
integrated into national goals, models and action plans to fight climate change.  

A circular economy presents tremendous economic opportunities. Economic and scientific studies 
impressively demonstrate its potential for innovation, value creation, new circular business models and 
security of supply. The Federation of German Industries (BDI) and the consulting firm Deloitte forecast 
an annual increase in gross added value in the German economy of 12 billion euros and the creation of 
117,000 new jobs by 2030. McKinsey estimates the global market potential for circular consumer goods 
at 650 billion euros per year in the medium term (2030).  

To tap this potential, producers must include the costs for future waste and recycling, as well as the 
costs for recovering the raw materials this waste contains, in their business calculations.  

The NCES builds on Germany’s industrial strength. “Made in Germany”, a product label that traditionally 
stands for intrinsic value and durability, will gain new appeal as “Circularity made in Germany”. A circular 
economy not only changes the nature of production and paves the way for new business segments, it 
also enables new forms of value creation and creates viable jobs for the future. The key to a successful 
economic policy lies in a clear and reliable framework that accelerates the necessary investments and 
innovations. By adopting the NCES, the Federal Government is creating this framework to ensure an 
economically successful, fair and socially just transition. Germany, as a hub for industry and technology 
and with its leading role in circular economy technologies, is well-positioned to further expand its 
technological leadership and become a global leader in the field of circular economy. This also presents 
an opportunity to ensure that new jobs are safe and humane from the outset and to set international 
standards with good labour practices.  

Since key decisions are made at EU level, we are working in Brussels to ensure the successful 
implementation of the Circular Economy Action Plan. Product sustainability requirements should be 
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• Push for investment and innovation together with the private sector: the government will establish 
a platform for circular battery design in collaboration with industry and scientists.  

A law to improve the framework for testing innovations in regulatory sandboxes and to promote 
regulatory learning (ReallaboreG) will also be used to stimulate investment in the circular economy and 
unlock the potential for new technologies. The circular economy is already incorporated into many R&D 
and funding programmes. In addition to the further development of existing programmes, the NCES 
aims to strengthen and deepen interministerial dialogue and cooperation between the federal 
government, the Länder (German federal states), companies and civil society to optimise the 
programmes, thereby significantly increasing the impact of the available funds for circular economy.  

5. Fully leveraging the potential of digital technologies  

Digital technologies are a central factor in the success of the transition to a circular economy. They 
increase transparency, improve process optimisation and enable new forms of collaboration between 
companies. In a circular economy, physical material flows must be represented by digital data streams. 
Companies will become part of dataspaces that support the circular economy. Industrial 
competitiveness and technological leadership will be increasingly defined by the ability to organise and 
coordinate data relationships. Digital technologies can contribute to closing cycles and increasing 
resource efficiency. They enable new circular economy business models, such as platforms and product-
as-a-service solutions. The broad portfolio of Industry 4.0 solutions creates new opportunities for 
optimising industrial processes at all stages of production, but also for waste management, collection 
logistics and sorting and remanufacturing systems. To tap the potential of digital technologies, targeted 
measures are needed: 

• Promotion of the Digital Product Passport (DPP) as a central tool: work at EU level to ensure that the 
DPP is enshrined in all important EU product regulations by 2030 and that the conditions for its 
practical use are created. 

• The Digital Product Passport initiative is designed to promote DPP lighthouse projects in key sectors 
with particularly high relevance in terms of environmental protection and occupational safety. 
Sectors of particular importance to the circular economy that are predominantly made up of small- 
and medium-sized enterprises are set to benefit.  

• Work at EU level to provide targeted information to consumers on all aspects of the circular economy 
– from product attributes through to repair options and shared use.  

• New digital services promote, facilitate and strengthen consumption of durable products, repair (for 
example by providing instructions) and second-hand use (for example on user-friendly platforms). 
This will provide a wide range of affordable products and services for consumers. 

6. Realigning product and system design 

The course for durability and recyclability will be set early on in the product development and design 
stage. This is where the promise of quality and the intrinsic value of “Made in Germany” can come into 
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1. Transformation towards a resource-efficient circular economy  

1.1 The circular economy is key to transforming the economy as a whole 

The German economy is to become climate-neutral by 2045. This is a necessary prerequisite for 
safeguarding the foundations of life, ensuring the long-term competitiveness of the German economy 
and maintaining prosperity. In 2022, Federal Chancellor Olaf Scholz launched an Alliance for 
Transformation. The aim was for the Federal Government to engage in dialogue with business, social 
partners, civil society and the scientific community about how to achieve social and environmental 
change – a transformation – in Germany. A circular economy was identified as a key element in this 
transformation and was discussed at the fourth high-level meeting on 23 January 2024. The National 
Circular Economy Strategy (NCES) sets out how the Federal Government intends to create the 
framework for a resource-saving circular economy and harness its potential for sustainability and 
creating new value. 

1.2 Current raw material use and triple planetary crisis 

Current raw material use 

Climate change, biodiversity loss and environmental pollution are threatening the foundations of human 
life in many areas. Current raw material use is one of the main reasons for this. The United Nations 
International Resource Panel (IRP) estimates that the extraction and processing of material resources 
accounts for over 55 percent of global greenhouse gas emissions, around 40 percent of air pollution7 

and more than 90 percent of biodiversity loss.8 Reducing the demand for raw materials can therefore 
help counteract the triple planetary crisis. A resource-saving circular economy is essential for this. 
However, only if solutions from all relevant policy areas, such as energy and transport, are 
complemented by a comprehensive and consistent circular economy approach can these three crises 
be successfully addressed. 

For Germany, the Federal Statistical Office reported that in 2020, the extraction of raw materials from 
the environment and imports of raw materials totalled 1,287 million tonnes. In addition, 
613 million tonnes of semi-finished and finished goods were imported. In total, 611 million tonnes of 
material remained within the domestic economy in Germany after accounting for all resource and goods 
flows, their transformation within the economy and the resulting emissions.9  

Current resource use presents significant challenges. Driven by the growing global population and rising 
levels of prosperity, global material extraction10 increased from around 30 billion tonnes in 1970 to 
approx. 107 billion tonnes in 2024.11 The global average per capita demand for materials rose from 
around 8.4 tonnes in 1970 to an estimated 13.2 tonnes in 2024. This sharp increase in resource use is 
leading to a significant rise in associated environmental impacts, making an urgent shift towards 
reducing resource demand necessary. There are major differences between high-income countries and 
poorer nations: the demand for raw materials in high-income countries is about 13 times higher than in 
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In Germany, the total mass of primary raw materials required for private and public consumption, as 
well as investments in equipment and construction, amounted to approximately 15.3 tonnes per capita 
in 2021, measured as raw material consumption (RMC – primary raw material use for consumption and 
investments, also known as the material footprint).16 This figure takes into account the raw material 
equivalents of foreign trade.17 18 This material footprint is relatively high by international standards19 
and has not shown a clear downward trend since 2010 (Fig. 2).  

An important metric for assessing the sustainability of raw material use is the decoupling of 
environmental impacts and economic growth, in other words, whether raw material demand and 
environmental impacts increase at the same rate as economic growth (no decoupling), at a slower rate 
(relative decoupling), do not increase at all or even decrease (absolute decoupling). In Germany, 
absolute decoupling of economic growth and raw material use, along with the associated environmental 
impacts, is defined as a policy goal in the German Sustainable Development Strategy (DNS) and is also 
central to the German Resource Efficiency Programme (ProgRess).  

To date, no clear absolute decoupling of primary raw material use for consumption and investments 
(RMC) from economic growth, measured by gross domestic product, has been observed (see Fig. 2).20  

 

Figure 2 Economic growth, raw material input, raw material consumption and environmental impacts 21  (domestic and 
footprint) over time. (Source: Destatis 202422 and Joint Research Centre (JRC) 2024)23 
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achieve a truly circular economy. Thanks to the circular economy, industry can be decarbonised more 
quickly, securely and cost-effectively.26 The specific decarbonisation potential for the industrial sector 
alone – whether in Germany, Europe or globally – amounts to approximately 30 to 50 percent by 2050, 
if all ten R-strategies are systematically applied.27 The R-strategies cover the entire life of a raw material 
or product, from resource extraction to product use and end-of-life. Their overarching goal is to reduce 
the consumption of primary resources and promote the use of secondary raw materials (see Section 
3.1). 

The circular economy has enormous potential for climate change mitigation. However, this potential is 
not reflected in the greenhouse gas emissions inventory reports submitted under the United Nations 
Framework Convention on Climate Change (UNFCCC). In the source category on “Waste and Waste 
Water” (CRF – Common Reporting Format – 5), only direct emissions are reported which arise directly 
from waste treatment in landfills or from biological treatment processes of waste and wastewater. The 
very relevant greenhouse gas reductions that arise through circular economy practices in areas such as 
energy and industry are not included in this category to prevent double counting. As a result, the actual 
carbon dioxide (CO2) reduction potential of the circular economy is not adequately conveyed in climate 
reporting. A study commissioned by the Federal Ministry for Economic Affairs and Climate Action 
(BMWK) on the climate action potential of the circular economy (Klimaschutzpotenziale der 
Kreislaufwirtschaft)28 provides a differentiated analysis showing that recycling already achieves annual 
greenhouse gas savings of around 60 million tonnes. Germany’s circular economy and waste 
management sector are therefore already reducing greenhouse gas emissions by at least 
100 million tonnes compared to the 1990 baseline. If the full potential of the circular economy is 
leveraged at all levels, an additional climate change mitigation potential of around 80 million tonnes of 
CO2 equivalent (CO2-eq) could be achieved by 2030, including around 35 million tonnes in the metal 
production, chemicals and cement sectors. 

Decarbonising the economy and achieving greenhouse gas neutrality requires a strategic and long-term 
transition of procedures and production processes. To trigger the necessary investments and drive 
transformation, reliable and stable frameworks, efficient fiscal policy approaches such as carbon pricing, 
regulations on targets, guarantees of origin and certificates, and targeted support for innovation are 
required. These measures incentivise changes in key technologies, innovative processes and 
collaborations. Stable frameworks not only encompass taxation issues but must also ensure sufficient 
scope for reinvestment and entrepreneurial risk mitigation, as well as fair market access. 

For production processes, achieving a greenhouse gas-neutral economy will involve not only 
transitioning to processes based on renewable energies and raw materials and restructuring production 
processes, it will also require the transformation of entire value chains in line with circular economy 
principles. These value chains must preserve the physical qualities of the products and raw materials 
until the end of the use phase while remaining competitive. This demands sustainable, innovative 
product design geared towards the circular economy. In combination with circular economy concepts, 
a decarbonised economy can compete internationally if the necessary technologies can be scaled and 
the specific greenhouse gas reduction costs can be significantly reduced. Additionally, in many areas – 
such as the recycling of certain raw materials – these technologies have already reached an advanced 
stage of development. Circular economy can help accelerate the pace of transformation and achieve 
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medium- and long-term reduction targets. At the same time, the future commercialisation of these 
technologies in global markets offers the potential to create additional value in the medium and long 
term. Their scaling also leads to cost-cutting effects. 

Studies indicate that combining circular economy principles with decarbonisation – rather than relying 
solely on the decarbonisation of primary production – could significantly reduce the abatement costs 
per tonne of CO₂ for steel, concrete, cement and plastics in the demand sectors of buildings, vehicles 
and packaging by 2045 (see Fig. 3). 

 
Figure 3 Mitigation potential of combining circular economy principles and decarbonisation of primary production in Germany. 
(Source: Agora Industrie and Systemiq, 2023)29 

A key factor in accelerating the reduction of greenhouse gas emissions through a circular economy is 
the simultaneous activation of all R-strategies (see Section 3.1). This includes avoiding demand for 
existing and new products by providing the functions associated with the products in alternative ways, 
reducing raw material use in production (R0-R2), extending the lifespan of products or components (R3-
R7) and improving recyclability (R8-R9). The transition to a greenhouse gas-neutral economy through 
circularity can be driven by various strategies, such as: 

• One important lever is increasing resource efficiency in production (R2), for example, by minimising 
material losses, implementing lightweight concepts in product design or optimising material quality. 
Compared to improvements in industrial energy efficiency, material efficiency advanced much more 
slowly in the past, even though raw materials account for a significantly larger share of the costs in 
the manufacturing sector.30 This slower progress is partly due to the diversity of raw materials used, 
requiring a higher number of individual measures. Additionally, many SMEs still lack a clear overview 
of the total costs associated with raw material consumption. Optimised product design that 
prioritises material efficiency and circularity can significantly reduce raw material and energy use, 
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and quality of employment in the circular economy are provided by indicators on income, skill 
requirements and education and training.  

Additional indicators for sustainability of the circular economy 

• To track progress towards decoupling economic growth and raw material use, the NCES includes the 
indicator for raw material input productivity, which is established in the German Sustainable 
Development Strategy (DNS) and the German Resource Efficiency Programme (ProgRess II and III). 
The goal set in the DNS of maintaining the positive trend achieved between 2000 to 2010 until 2030, 
which corresponds to an annual increase in raw material input productivity of 1.6 percent, 
contributes to achieving the guiding principle of the NCES.  

3. Cross-cutting issues 

3.1 The R-strategies 

Recycling at the end of product life cycles, which is already well established in Germany, plays a key role 
in the circular economy, but it is not sufficient on its own. The circular economy must begin during the 
design, production and use phases of products, as well as in lifestyles and business models.  

The NCES is therefore based on a ten-step R-hierarchy, which ranks basic circular economy strategies 
according to their potential to increase circularity and thus complements the waste hierarchy 
established in the Circular Economy Act (Kreislaufwirtschaftsgesetz, KrWG). The upper tiers of the 
R hierarchy, R0 to R2 (refuse, rethink and reduce), focus on prevention approaches aimed at consumers, 
including those working in public procurement, who can reassess their need for products and services, 
and at manufacturers, who can rethink products and services and design them to be circular in their 
production and use. The middle tiers, R3 to R7 (reuse, repair, refurbish, remanufacture and repurpose), 
contain approaches that help extend the lifespan of products and individual components and enable 
them to be used more intensively. R8 and R9 (recycle and recover) focus on optimising recycling and 
other forms of recovery.  

The aim is a fundamental shift from the linear to the circular: from circular product design and 
resource-efficient production to sustainable consumption. Business models should be designed with 
circularity in mind in order to transform global value and supply chains sustainably. Depending on the 
specific action area, different R-strategies will be most effective. The goals of the NCES can only be 
achieved through measures spanning the entire range of R-strategies, with the participation of all 
relevant stakeholders.  
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