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Today’s session: What to expect
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● The “why” of circular economy and how the 

narrative has changed

● Foundations of circularity and basic principles 

(including business models)

● Start-up trends in the circular economy world / 

which Start-up to found tomorrow
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What is a circular 
economy?
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Narrow
Use less

Resource Extraction

Close
Use again

Slow 
Use longer

In a circular economy 
materials are kept in 
loops by narrowing, 
slowing and closing 
material flows.
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Material 
Flows

Source: Based on Konietzko et al. 2020; Morseletto 2020
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Why should you 
think about circular 
economy?



zu kaufen
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Take         →          Make         →         Use         →         Waste
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The way we run our economy brings the planet to its limits: 
We take, make, use and then waste resources.

of greenhouse gas 
emissions caused by 
resource extraction

of biodiversity loss 
caused by 
resource extraction

55%

90%

end of life

take

materials

make wasteuse

productsresources

Source: IRP Global Resources Outlook 2024
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Resource depletion reaches the limits of what the planet 
can take at high speed. Circularity can be a way out.

Sources: Stockholm Resilience Centre (2023);  International Resource Panel - Resource Outlook (2019); United Nations (2017); Potsdam Institute for Climate Impact Research; World Food Program; 
European Commission (2021)    
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https://www.stockholmresilience.org/5.3d04209a18a2642b2fc162a3.html
https://www.resourcepanel.org/reports/global-resources-outlook
https://sustainabledevelopment.un.org/content/documents/Ocean_Factsheet_Pollution.pdf
https://www.pik-potsdam.de/en/news/latest-news/planetary-boundaries-update-freshwater-boundary-exceeds-safe-limits
https://www.wfp.org/stories/5-facts-about-food-waste-and-hunger
https://ec.europa.eu/research-and-innovation/en/horizon-magazine/latest-trend-keeps-clothes-out-landfill#:~:text=Recycling%20of%20post%2Dconsumer%20textiles&text=Presently%2C%20less%20than%201%25%20of,or%20is%20incinerated%20or%20landfilled.
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Take         →          Make         →         Use         →         Waste
©
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Europe depends on critical for raw-material imports from 
all over the world
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Circular economy is no longer (just) a sustainability game – 
It’s a resilience game

2008 recession Fukushima nuclear 
accident

Invasion of
 Ukraine

Oil crisis

COVID-19

Suez Canal 
blockage

Brexit

US / China
trade war

2005 2008 2011 2014 2017 2020 2023

Volcanic eruption 
Iceland 

Semiconductor 
crisis

Israel / Gaza 
war

Slovenian 
floods

Every 1.4 years a geopolitical crises 
with severe international economic 
implications occurs.

Red sea 
crisis

US tarifs

European 
energy crisis

Trump targets 
Panama Canal

Energy 
shutdown 

China



Example case study | Total material risk can be calculated 
to up to 1,600 EUR per vehicle

1 Indicative for the event of a US – China conflict 
Source: Porsche Consulting

Battery
Costs
Costs of critical 
materials
Additional costs

~10,000 €
~ 7,500 €

~ 975 €

Electric engine
Costs
Costs of critical 
materials
Additional costs

~ 900 €
~ 470 €

~ 60 €

Fuel cell
Costs
Costs of critical 
materials
Additional costs

~ 10,000 
~ 6,700 €

~870 €

Wire harness
Costs
Costs of critical 
materials
Additional costs

~ 1,200 €
~ 460 €

~ 55 €

Metals
Costs
Costs of critical 
materials
Additional costs

~ 2,550 €
~ 1,870 €

~ 245 €

Aluminium rims
Costs
Costs of critical 
materials
Additional costs

~ 600 €
~ 340 €

~ 45 €

Plastics
Costs
Costs of critical 
materials
Additional costs

~ 225 €
~ 70 €

~ 10 €

Semiconductors
Costs
Costs of critical 
materials
Additional costs

~ 800 €
~ 320 €

~ 40 €

Total 
opportunity for 

CE between  
1,300€ 

& 

1,600€
per car

H2

// THE BUSINESS CASE FOR A CIRCULAR ECONOMY



UnternehmerTUM GmbH / 202413

Take         →          Make         →         Use         →         Waste
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Legislative focus shifts from sustainability to resilience 

Focus on 
Resilience 

Focus on 
Sustainability

2008
Waste 

Framework 
Directive

2000
End-of-Life 

Vehicles 
Directive

2010
Industrial and 

Livestock 
Rearing 

Emissions 
Directive

2012 Waste 
Electrical and 

Electronic 
Equipment 
Directive

2024
Ecodesign for 
Sustainable 

Products 
Regulation

2020
Water Reuse 
Regulation

2023
Batteries 

Regulation

2024
Critical Raw 
Materials Act

2024
Waste 

Shipment 
Regulation 2024

Right to Repair 
Directive

“[...] we need a paradigm shift on circular economy.”
Ursula von der Leyen, President of the European Commission, 2025 

2020
Covid19

2022 War on 
Ukraine

2019
Single Use 

Plastics 
Directive

2023
Net Zero 

Industry Act

2026
Circular 

Economy Act

14
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Implementing a circular economy can address 
sustainability and business challenges 

„A circular economy describes an 
economic system that replaces the 
‚end-of-life’ concept with reducing, 
alternatively reusing, recycling, and 
recovering materials in 
production/distribution and consumption 
processes (…)” 

(Kirchherr et al., 2017)

Do you see the business side?

The future fitness of companies depends on their ability to decouple value 
creation from resource depletion.

Sources: Kirchherr et al. (2017)



UnternehmerTUM GmbH / 2025

Circular Economy is the growth opportunity of our time. It 
combines resilience, sustainability, and profitability.

16
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What is a circular 
economy anyway?
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1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

The root cause: Our current economic growth is highly 
wasteful, inefficient and fuelled by resource extraction

Material Productivity
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Source: Based on IRP (2019) - Ressource Outlook

We tend to believe that 

we are becoming 

increasingly efficient. 

The opposite is true: 

We keep increasing 

material consumption 

while becoming 

increasingly wasteful

Material Productivity: US$ of GDP per kg of material use

https://www.resourcepanel.org/reports/global-resources-outlook
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The overarching goal of a circular economy is to decouple 
value creation from resource depletion

Time

Resource use
relative decoupling

Revenue

Resource use 
absolute decoupling

True circular 

economy players 

create value 

independently from 

resource extraction 
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Narrow
Use less

Resource Extraction

Close
Use again

Slow 
Use longer

In a circular economy 
materials are kept in 
loops by narrowing, 
slowing and closing 
material flows.

20

Material 
Flows

Source: Based on Konietzko et al. 2020; Morseletto 2020
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There are eight strategies to make products and services 
less resource-intensive. They follow a strict hierarchy. 

21

Refuse

Rethink

Reduce

Reuse

Repair, Refurbish, Remanufacture

Repurpose

Recycle

Recover

Su
st

ai
na

bi
lit

y 
Im

pa
ct

There are multiple strategies to 
make products, value chains, and 
services more circular. But some 
have a greater sustainability 
impact.

Source: Morseletto 2020
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These 10 circular strategies apply to different steps in 
the value chain of your product

Design

Material 
Extraction

Sourcing / 
Refinement

Component 
Manufacturing

Assembly Distribution / 
Logistics Use End of use / 

disposal

R0 Refuse
R1 Rethink
R2 Reduce

R9 Recover

R8 Recycle

R6 Remanufacture

R5 Refurbish

R3 Reuse

R4 Repair

R7 Repurpose

Degree of value retention / 
waste avoided

Source: Based on WEF (2021) - Paving the Way: EU Policy Action for Automotive Circularity



Circularity Enablers: 
Products, technologies or services that enable 
and support companies or individuals to adopt 

circular practices

Product-as-a-Service: 
Commercialization of a product’s usage and 
function rather than its possession, ensuring 
performance, maintenance and reverse logistics

Sharing platforms: 
Maximized utility rates of products and assets through 
collaborative usage and shared access, often through 
digital technology

Product life time extension: 
Strategies to prolong the lifespan of a product at its highest 
value, e.g. by upgrades, repair, reconditioning, or resale on 
secondary market 

Resource Recovery: 
Capturing the value of materials and energy from 
products after they've been used, through recovery 
and recycling

CIRCULAR 
ECONOMY
CORPORATE 
LANDSCAPE

Circular Inputs: 
Supply and use of renewable, recycled, 
or highly recyclable materials in 
production to minimize waste and 
pollution

Production

Disposal

Usage

Distribu-
tion

Collection 
& Recy-
cling

Design & 
Material sourcing

Renown companies already employ proven and 
profitable circular business models



UnternehmerTUM GmbH / 2024

Circular business models can either focus on a product 
itself, its usage, or delivering results

Introduction to the Circular Economy

Product-oriented business models Service-oriented business models

Product-service system

Service creates 
value

 Product 
creates value

Product 
only

 Product component 
(tangible)

Service component 
(intangible)

Product-oriented
Product-related 

Consultancy and support

Use-oriented
Product leasing
Rental/sharing
Product pooling

Results-oriented
Outsourcing

Pay-per-service unit
Functional result

Service only

Source: Circular Economy Initiative Deutschland (2021) - Circular business models
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It‘s about a circular 
ECONOMY!
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Circular Economy is not only a macroeconomic 
issue, but highly relevant for any company’s success

26

The Tengelmann Group is convinced 
that the circular economy is the key to a 
sustainable future”
Christian Haub
CEO, Tengelmann Group

After all, the current development of raw 
material prices shows the impact that an 
industry dependent on limited resources           
must take into account.”
Oliver Zipse
CEO, BMW Group

It’s time to collectively shift towards circular 
economy”
Thomas Saueressig
Member of the Executive Board, SAP SE
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Introduction 
CIRCULAR REPUBLIC
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Established 
Organisa-

tions

Universities / 
Entrepre-

neursh   

Circular 
Economy
Partners   

Start-Ups

We leverage the UnternehmerTUM ecosystem to translate 
circular economy theory into good practice

28

Zahlen für 2024

> 1.100 Start-ups 
supported in their 
development and 
acceleration

> 17.000 
Participants in 
entrepreneurship & 
technology education

> 553 active 
corporate partners for 
promoting innovation 
and business growth 

> 120 new scalable 
start-ups

2 Billion US Dollars in 
venture capital and 
start-up funding

Honoured to be 1st  
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CIRCULAR REPUBLIC: Europe’s innovation and 
collaboration platform for the circular economy

Industry alliance rooted in 
Europe’s No 1 innovation hub

Hands-on, cross-company 
project orchestration

Transforming organizations 
from within

Strong voice in industry, 
politics, and media
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Start-ups as critical 
drivers of the 
transformation
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Closing the lithium loop for EV batteries

31

Car use EoL Reverse logisticsBEV1 production

System 
orchestrator

Diagnostics

Reuse

Dismantling

Pack 
assembly 

PCAM/CAM3 Hydrometallurgy

Cross industry 
use case

Battery 
passport
/ data

Black Mass2

Lithium 
& Co. 

1) Battery electric vehicle
2) Black Mass contains cell active 
material e.g., Li, Co, Ni
3) (precursor) cathode active material

Battery 
packs

Production scrap (battery) 

Cathode 
active material

Battery 
cells

Batteries

Refinement Shredding

Cell
production

Batteries

Batteries

Batteries

Batteries
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The power of partnership: How enterprises and startups 
complement each other to reach an accelerated outcome
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European 
Circular Economy 
Start-up Landscape



Breaking the trend: Circular Economy funding in Europe  
keeps growing – in spite of crises, or because of them?

Data Source: CE data: Net Zero Insights (as of Feb 24, 2025); non-CE data: Tracxn (as of Apr 3, 2025).
- start-ups founded between 2015 – 2023
- Annual funding totals for Circular Economy (CE) and non-CE start-ups in Europe. 
  Includes equity, debt, grants, and other financing.

CE-Funding is at 
an all time high.



Europe as global CE powerhouse: European investments 
in circularity at ~50% of global CE start-up funding

Data Source: Net Zero Insights (as of Feb 24, 2025)
- Start-ups founded between 2015 – 2023
- Annual total funding for Circular Economy start-ups globally and within Europe

48% of global 
funding in 2023
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Highlights from the 
European 
Circular Economy 
Start-up Landscape



UnternehmerTUM GmbH / 202537 Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe
*Includes outliers
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Total funding Number of start-ups

                  
               low

               middle

  
               high

More than 2500: Circular economy start-ups are thriving all 
across Europe

38
Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe
*Accumulated total funding in Mio USD since the funding of the start-ups (period: 2014 - 2024)
*Includes outliers

few many

Norway
56 start-ups

431 Mio

Denmark
80 start-ups

446 Mio

UK
528 start-ups

7,209 Mio

France
306 start-ups

2,154 Mio

Spain
138 start-ups

178 Mio

Finland
83 start-ups

448 Mio

Germany
499 start-ups

5,689 Mio

Switzerland
109 start-ups

572 Mio

Italy
262 start-ups

284 Mio

Sweden
120 start-ups

1,215 Mio
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Circular economy power houses in Europe: 
UK, Germany and France lead the field 

Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe
*Accumulated total funding in mill. USD since the funding of the start-ups (period: 2014 – 2024)
*Without outliers (outliers: start-ups with accumulated total funding >21,000,000 USD)
*Size of the circles: total nr of start-ups per country



UnternehmerTUM GmbH / 202540

Beyond the powerhouses: 
Nordic & baltic countries rise as the hidden stars of circularity

Calculations: 
● Nr of start-ups per 1,000,000 inhabitants: (total nr of start-ups per country / country population) * 1,000,000
● Start-up funding per capita: accumulated start-up funding per country / country population
● Size of the circles: total nr of start-ups per country

Data Source: 
● Nr of start-ups and funding: 2025-04-01 Circular_Republic_VOS_Export_Europe (includes outliers)
● Population: Eurostat

 

*Period: 2014 - 2024
*Without outliers (outliers: start-ups 
with accumulated total funding 
>21,000,000 USD)
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Germany takes the lead in AI for circular economy – 
Yet the real potential is still untapped

Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe
*By number of start-ups
*Start-ups founded between 2014 – 2024
*Includes outliers

31% of all European AI start-ups 
in the CE are located in Germany

Only 4% of all European circular 
start-ups are driven by AI
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Looking at the value chain: There is a strong focus on bio-based 
inputs while crucial steps to close material loops are left out

Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe
*By number of start-ups
*Start-ups founded between 2014 – 2024
*Includes outliers
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Looking at funding and number start-ups per industry, 
we were able to understand where start-ups are thriving
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Industry analysis: Critical raw material start-ups 
face little competition and attract serious capital

44

Lines:
Horizontal: Average accumulated total funding per industry: 226 mill. USD
Vertical: Average no. of start-ups per industry: 161

Data Source: 2025-04-01 Circular_Republic_VOS_Export_Europe 
*Without outliers per industry (according to each industry’s IQR)
*Accumulated total funding in mill. USD since the funding of the start-ups (period: 2014 – 2024)
*Size of the circles: average funding per start-up 
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What start-up would 
you found?


