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How policies and models can ac-
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How resource efficiency measures
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Or contact:
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o.v.edelenbosch@uu.nl

Detlef van Vuuren:
Detlef.vanVuuren@pbl.nl

Asel Doranova:
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Dear followers of the CIRCOMOD project,
The final year of the CIRCOMOD project has begun, marking an

important phase as we complete our research and bring together
the knowledge and insights developed throughout the project.
Over the coming months, our focus will be on delivering high-
quality scientific results and practical recommendations that

support Europe's transition to a circular economy.

In this edition, we are pleased to share highlights from the past six
months. We congratulate our colleague Stefan Pauliuk, recipient
of the 2025 BrightCon Award for Open Sustainability, recognising
his outstanding contributions to open science. We also feature
how CIRCOMOD researchers are advising national governments,

helping translate scientific evidence into effective policy.

Our team continues to present research at leading international
conferences, strengthening the project’s visibility within the global
scientific community. At the same time, the number of
CIRCOMOD publications in peer-reviewed journals continues to
grow, demonstrating the quality and impact of our collaborative

research.

Finally, we invite you to read our latest blog article, which explores
how Eco-Industrial Parks can maximise their contribution to
regional circular economy transitions through collaboration,

industrial symbiosis, and effective governance.
Warm regards,

The CIRCOMOD team
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Congratulations to our colleague: A Model for the Future of Sustainability Research

Stefan Pauliuk receives the 2025 BrightCon award for Open Sustainability

In October 2025, Professor Stefan Pauliuk of the University of Freiburg has been awarded the 2025 BrightCon
Award for Open Sustainability, a prestigious recognition of his outstanding contributions to open access data,
models, and teaching materials in the fields of industrial ecology and socio-metabolic research. The award,
presented at the annual BrightCon Conference on Open Sustainability (BrightCon 2025), honours individuals
and initiatives advancing open-source and transparent approaches to sustainability assessment.

At the Industrial Ecology Freiburg research group, Professor Pauliuk leads pioneering work on the flows of
materials and energy in society — the metabolism that underpins cities, industries, and infrastructure. His re-
search combines quantitative systems modelling, life-cycle assessment, and scenario analysis to explore path-
ways toward sustainable production and consumption within planetary boundaries.

What sets Pauliuk’s contribution apart is his deep commitment to open science. Through initiatives such as
the Industrial Ecology Data Commons and the Industrial Ecology Open Online Course (IEooc), he and his
team have made cutting-edge data, code, and teaching resources freely available to researchers, students,
and practitioners around the world. These efforts have significantly increased transparency, reproducibility,
and global collaboration in sustainability research.
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2028 Brightcon
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Pauliuk’'s work exemplifies how academic openness and scientific rigour can go hand in hand to accelerate
sustainability transitions. His group's research informs circular economy strategies, resource efficiency policies,
and low-carbon transitions — while the open-access tools they develop ensure that others can replicate and
expand these analyses worldwide. The Brightcon Award underlines a broader shift in sustainability research:
toward transparency, collaboration, and public accessibility as key pillars of impactful science.

Congratulations to Prof. Stefan Pauliuk and his team on this well-deserved recognition!

About Brightcon and the Award

Brightcon 2025 — held this year in Grenoble, France, from 12-17 October 2025 — is the leading international
gathering dedicated to open-source sustainability tools, methods, and data systems. The event brings together
developers, researchers, and practitioners for hackathons, training sessions, and a hybrid conference focused
on transparent and collaborative environmental modelling. The Brightcon Award for Open Sustainability
recognises individuals or teams that have made transformative contributions to open-access sustainability
science.
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Highlights from the CIRCOMOD stories:

Explore blog articles written by our colleagues, offering insights and reflections on their research findings, academic
discussions, and real-world experiences.

How policies and models can accelerate the circular economy transition

The circular economy is increasingly recognised as a key pillar of Europe's transition to climate neutrality. But
turning ambition into action requires more than broad policy goals—it requires robust evidence, effective
policy design and reliable modelling tools that can help decision-makers understand the impacts of different
strategies.

A recent CIRCOMOD article explores how innovative modelling approaches can support this process by
connecting circular economy measures with climate, energy and economic outcomes. Rather than focusing
only on recycling, the research highlights a broader set of circular strategies, including reducing material
demand, extending product lifetimes, promoting reuse and improving resource efficiency. These measures
can lower greenhouse gas emissions while reducing pressure on natural resources and critical raw materials.

The article also emphasises that no single policy can deliver the circular transition on its own. Instead, coor-
dinated policy packages are needed, combining regulatory measures, economic incentives, infrastructure
investments and behavioural change. Advanced modelling tools, such as those developed within the CIRCO-
MOD project, enable policymakers to assess trade-offs, identify synergies and design more effective path-
ways towards a resilient, low-carbon economy. As Europe continues to strengthen its climate and circular
economy policies, evidence-based modelling will play an increasingly important role in ensuring that deci-
sions are both environmentally effective and economically sound.

Read the full article, , "Building a Circular Future: How Policies, Measures, and Models Can Drive the
Green Transition," authored by Patricia Fortes and Marianne Zanon Zotin on the CIRCOMOD website:
https://circomod.eu/building-a-circular-future-how-policies-measures-and-models-can-drive-the-green-transition/

Making residential construction more environmentally friendly is within reach

Greenhouse gas emissions from residential construction :

in West Asia and North Africa can be significantly re- T
duced. This was the conclusion of the study by Sahin
Akin, Fabio Carrer, Edgar Hertwich, our colleagues
from NTNU. The study explores how resource efficiency
measures can substantially reduce greenhouse gas
emissions from residential construction in West Asia and
North Africa while meeting the region's growing housing
demand. By analysing nearly 1,000 housing types across
19 countries and modelling future development path- — fxfsstsssasi i
ways to 2050, the researchers demonstrate that emis- :
sions from residential construction could be reduced by
as much as 56% through a combination of circular econ-
omy strategies and more efficient use of materials.

The findings underline the importance of looking be-
yond operational energ use and addressing the embod-
ied emissions associated with construction materials
such as steel and cement. Measures including material-efficient design, longer building lifetimes, increased
recycling, and improved resource management can play a key role in reducing the environmental footprint
of the built environment while supporting sustainable development. As demand for housing continues to
grow in many parts of the world, integrating circular economy principles into construction offers an important
opportunity to reduce emissions without compromising access to affordable homes.

Read the full article, "Fully possible to make residential construction more environmentally friendly," :
https://circomod.eu/fully-possible-to-make-residential-construction-more-environmentally-friendly/

Find out other interesting finding presented in these articles go to: https://circomod.eu/category/blog/
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CIRCOMOD's collaborations with other projects

CIRCOMOD has been actively collaborating with various research initiatives to achieve mutually beneficial outcomes and
enhance the research process. Here, we highlight some cooperation activities

CIRCOMOQD, CircEUlar and CO2nstruct at EU Green Week exploring circularity

opportunities for a low-carbon built environment

On 18 June 2025, as part of EU Green Week, an online partner event brought together researchers,
policymakers, and stakeholders to explore how circular economy (CE) strategies can help mitigate climate
change impacts in the built environment. Titled “Building a Greener Future: Circular Economy Strategies for

Climate Change Mitigation in the Built Environment,” the workshop showcased results from three EU Horizon
projects—CIRCOMOD, CircEUlar, and COZNSTRUCT

: (\IQ(\
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The built environment—including buildings, mfrastructure and household appliances—is a key driver of
material use and greenhouse gas (GHG) emissions. The event focused on how CE strategies framed around
“Narrow, Slow, and Close” principles—i.e., using fewer materials, extending product lifetimes, and closing
material loops—can offer viable pathways to emissions reductions.

Dr. Peter Berrill (Leiden University, CIRCOMOD) presented new modeling approaches for reducing material
demand in buildings and transport infrastructure. His analysis revealed significant regional variation in how
urban densification, mobility reduction, and space-sharing could contribute to emissions savings. Dr. Sofia
Simdes (LNEG, CO2nstruct) shared a comprehensive value chain analysis of flat glass, highlighting its hidden
climate impacts and the potential of reuse, cullet recycling, and shared building practices to lower emissions
in the construction sector. Dr. Adriana Gémez-Sanabria (IIASA, CircEUler) addressed the rising footprint of
household appliances and showed how smarter product design, increased reuse, and stronger recycling
systems could reduce material-related emissions by up to 70%. The event emphasized the importance of
combining CE strategies with energy system decarbonization and of designing region-specific policies. It also
stressed the need for better data, consumer engagement, and cross-sector collaboration.

You can download the presentation slides here , Proceedings of the event available here

Circomod at ScarCyclET Workshop

On June 25, 2025, Julie Metta (Tilburg University) presented Circomod's research “Beyond protectionism:
Circular Economy policies as a geopolitical strategy for sufficiency and equity” at the ScarCyclET workshop
held in Montpellier (France). The event was part of the ScarCyclET project funded by the French National
Research Agency (ANR), which investigates material scarcity and recycling strategies for the energy transition.
The workshop gathered leading intenrational scholars from institutions such as VU Amsterdam, Université
Savoie Mont Blanc, BRGM, TSE, PSE and Polytechnique Montréal. Topics ranged from critical raw material
strategies and recycling incentives to supply chain vulnerabilities and the role of circularity in energy transition
planning. The study presented by Julie explores how circular economy policies can serve as a strategic
alternative to protectionist trade measures, reducing material dependency while promoting environmental
sustainability and global equity. Using the Green-R CGE model applied to CO2, iron and steel and enhanced
to include endogenous material intensity, the research assesses how CE-focused tools reshape global material
flows and offer a more cooperative and sustainable path to strategic autonomy.

The participation in the ScarCyclET workshop offered peer feedback, insight into the latest developments in
the field, and opportunities for networking and future collaboration. Julie’s presentation sparked engaged
discussion and received interesting input for improving and further valorizing her work.

i in] 4



https://www.linkedin.com/company/circomod/
http://circomod.eu/
http://circomod.eu/wp-content/uploads/2025/06/EU-Green-Week_CE-strategies-and-built-envt_Slides_ver2.pdf
http://circomod.eu/wp-content/uploads/2026/04/Proceeding-GreenWeek-webinar_June2025.pdf
https://anr.fr/Project-ANR-21-CE03-0012

Our researchers support national governments

Edgar Hertwich supports Norway to chart a path toward climate-
and nature-neutral settlements

CIRCOMOD experts are increasingly active in supporting national governments with evidence-based
guidance to help them transition toward a circular economy, and this work in Norway is an important example
of that engagement.

The Norwegian Academy of Science has
released new scientific advice outlining how
Norway can dramatically reduce greenhouse gas
emissions and biodiversity impacts associated
with settlement development. The report was
prepared by an expert committee led
by Professor Edgar Hertwich, CIRCOMOD
researcher at NTNU. Hertwich brought together
an unusually active and interdisciplinary group of
specialists, whose  conclusions  highlight
significant opportunities to meet environmental
goals while improving housing affordability and
adapting to demographic change.

Key findings of the report :

An increased utilization of existing housing and infrastructure will lead to a significant reduction in demand
for living space. Reusing buildings and building elements can reduce the need for the production of new
materials.

People aged 80 and over are the fastest growing population group in the five major cities and will account
for almost half of new demand for housing. Only a tenth of the expected growth is among those under 60. If
the older group moves earlier to smaller, adapted and adapted homes, then larger homes in established
areas with good infrastructure can be freed up for families with children and those in the establishment phase.

An important reason for the high demand for living space in Norway is that housing is used to reduce taxes
on wealth and income (Skatteutvalget 2022). There is no cap on the benefits of owning your own home, so
that wealthy people receive higher tax benefits through their large residential properties than young people
in the establishment phase. In addition, the benefit of living in your own home is not taxed, so there is no
incentive for adults to move to a smaller unit after their children have moved out or their partner has passed
away. Furthermore, document fees make it less attractive to move.

Reusing buildings and infrastructure, building elements and building materials can significantly reduce the
need for virgin building materials and greenhouse gas emissions. Several demonstration projects and
innovative solutions show the possibilities and diversity of resource-efficient construction with the reuse of
structures and components. Such projects achieve today’s requirements in an attractive way. Reuse is not yet
well-established today and a phase of facilitation and support for the establishment of market players and
institutions is needed. The regulations should be updated so that new construction and the use of virgin
materials and components are no longer favored. Public procurement, and requirements for reuse and
climate accounting, can contribute to a sharp reduction in emissions and nature use related to the extraction
of building materials.

The committee supports the tax committee’s proposal on taxation of housing and the circular economy
committee’s recommendations regarding reuse in the construction sector (Expert Group for the Study of
Instruments for Promoting Circular Activities 2025; Tax Committee 2022). Furthermore, the committee
emphasizes the necessity of developing settlements to meet the needs of the aging population and at the
same time free up larger housing for people in the establishment phase.

Read the summary here: Climate and nature-neutral housing

Video recording: https://www.youtube.com/watch ?v=MsckPBW1k9s
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Our researchers at global flagship conferences

CIRCOMOD showcases research at ISIE 2025 in Singapore

The CIRCOMOD team made a strong contribution to the 12th International Conference of the International
Society for Industrial Ecology (ISIE 2025), held in Singapore, with three presentations tackling critical
dimensions of the circular economy transition.

Meng Jiang (NTNU) presented his research on “Machinery Capital
Dynamics in a Circular Economy Framework”, using MRIO modeling
and CIRCOMOD scenarios to quantify the material and carbon
footprints of machinery—which accounts for one-third of global metal
use and 5% of GHG emissions. The study integrates capital dynamics
into SSP pathways, offering insights for long-term resource planning.
Jiang also presented a poster comparing environmental impact
assessments across Ecoinvent, national IO accounts, and EXIOBASE,
highlighting the need for better integration of LCA and IO data.

Tomer Fishman (CML) presented “How much does my city weigh?
The building material stocks of 1.8 million human settlements”. This pioneering study estimates global
building material stocks with high spatial resolution, combining remote sensing, OpenStreetMap, and
localized material intensities. Findings show that 50% of global building
materials are concentrated in six countries, revealing stark disparities in per
capita stocks across cities and regions.

Lastly, the work lead by Martijn van Engelenburg (CML) on “Reducing
resource use of key services: circular strategies in the stock-flow-service
nexus”, was presented by his colleague Ester van der Voet . The team mapped
circular strategies onto global material stocks and flows, showing how lifetime
extension and other circular measures can reduce resource use in high-
demand service areas like housing and mobility.

Together, these contributions underscore CIRCOMOD's leadership in
modeling material flows and exploring circular solutions across infrastructure
and capital goods.

The International Society for Industrial Ecology (ISIE) is a global network of researchers, practitioners, and
policymakers dedicated to advancing systems-based approaches to sustainability. Through its biennial
conference, ISIE brings together experts in material flow analysis, life cycle assessment, circular economy, and
socio-economic metabolism to share the latest research and foster interdisciplinary collaboration on the
sustainable use of resources and environmental systems.

Circular Economy as strategic material policies at EAERE 2025

At the EAERE 2025 Annual

Conference, Julie Metta

(Tilburg University presented =i
her research titled “Beyond
protectionism: Circular
Economy policies as a
geopolitical  strategy  for
sufficiency and equity”. Co-
authored with colleagues _
from PBL and TiU, the study examines how circular economy policies can serve as a strategic alternative to
rising protectionist trade measures in an increasingly uncertain geopolitical landscape.

The presentation was part of a thematic session on “Policies to Support a Sustainable Circular Economy”, co-
organized by Eugenie Joltreau and supported by the sister projects CIRCOMOD and CircEUlar. The session
brought together complementary work by Miao Dai on optimal recycling incentives for critical raw materials,
Darius Corbier on repair policy impacts in Japan, and Eugénie Joltreau on a novel framework for CE —
highlighting the synergies between environmental goals, circular strategies, and economic resilience.
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Explore our latest publications

Quantifying material stocks in long-lived products: Challenges and improvements for informing sustainable
resource use strategies

Streeck, J. et al. Resources, Conservation and Recycling 2025, 221, 108324. doi.org/10.1016/].resconrec.2025.108324

This paper assesses the (dis)agreement of material stock estimates from 32 recent studies across global, national, and
urban scales, and propose recommendations for future work.It observes medium to high divergences between studies
estimating the same material stocks. For end-use categories that aggregate multiple material stocks (e.g., buildings),
most global-level estimates show divergences within 140 %. At the national level, most estimates for the USA diverge
by <210 %, while those for China by <550 %. At the urban level, most estimates for Beijing fall within 90 %, and for
Vienna, within 70 %. For low-income countries, non-residential buildings, and individual materials, the differences are
often substantially higher. To robustly inform sustainable resource use strategies, the scientific community and
practitioners should systematically assess and report sensitivity and uncertainty, and reduce the latter through
transparent documentation, model intercomparisons, consensus and open-access databases, enhanced data
collection, and comprehensive quantification of material stocks.

Industry Transformations for High Service Provisioning with Lower Energy and Material Demand: A Review of
Models and Scenarios

Wiedenhofer D. et al. Annual Review of Environment and Resources, doi.org/10.1146/annurev-environ-110822-044428

Developing transformative pathways for industry’s compliance with international climate targets requires model-
based insights into how supply- and demand-side measures affect industry, material cycles, global supply chains, so-
cioeconomic activities, and service provisioning that support societal well-being. The authors identify 77 innovative
studies drawing on nine distinct industry modeling traditions and critically assess system definitions and scopes, bio-
physical and thermodynamic consistency, granularity and heterogeneity, and operationalization of demand and ser-
vice provisioning. They find that combined supply- and demand-side measures could reduce current economy-wide
material use by 56%, energy use by 40% to 60%, and greenhouse gas emissions by 70% to net zero. They call for
strengthened interdisciplinary collaborations between industry modeling traditions and demand-side research.

Prospecting urban mines of fossil fuel-based energy systems in the energy transition

Liang, Y., Deetman, S., Kleijn, R. et al. Communications Earth Environment doi.orq/10.1038/s43247-025-02518-4

The energy transition from fossil fuels to renewables is increasing the demand for materials, particularly metals. The
authors develop the global dynamic fossil fuel material model to quantify material stocks embedded in fossil fuel
infrastructure and project secondary material availability through 2050 under the Shared Socioeconomic Pathway 2
baseline and 2-degree Celsius scenarios. The findings indicate that material demand for new infrastructure continues
to grow under the baseline scenario and exceeds recoverable volumes. Even under the 2D scenario, the surplus of
recovered metals remains insufficient to meet the growing material requirements of renewable energy technologies.

The Circular Economy and Climate Change: The State of National and Global Evidence on Mitigation Potential.

Wiedenhofer D. et al. Annual Review Environment and Resources.doi.orq/10.1146/annurev-environ-111523-102441

The study presents a review 75 national to global studies modeling over 500 specific measures. Studies modeling
narrower, slower, and more closed material cycles show a combined GHG mitigation potential of on average 17% (0—
91%). When CE measures are complemented with energy efficiency and decarbonization of energy supply and indus-
try, an average GHG mitigation potential of 50% (1-100%) is found. This indicates that the CE might have substantial
mitigation potentials if combined wisely with other supply- and demand-side measures.

Declining demand and circular transition possibilities of sand, gravel and crushed stone in China

Ren, Z., Jiang, M., Behrens, P. et al. Nature Communication doi.org/10.1038/s41467-025-64349-3

Aggregates (sand, gravel, crushed stone) make up half of all globally extracted materials and present environmental
challenges. China, which consumes half of the world’s aggregates, is undergoing profound shifts in both supply and
demand. Our scenario-based model tracks aggregate flows and stocks across 30 end-uses in Chinese provinces from
1978 to 2050. We find that China’s aggregate demand peaked around 2015 and after 2030 is projected to decline to
~50% of 2020 levels in circular economy scenarion. Per capita stocks tend to saturate by 2040, although saturation
timing varies across provinces. Stock saturation may lead to increased availability of recycled aggregates, which could
become a primary supply source.
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Curious about the CIRCOMOD project?

Learn about our work and approaches we are deploying in the
CIRCOMOD project at https://circomod.eu/about-us/our-work/

Tests different visualization options for circular economy scenar-
ios by visiting the CIRCOMOD Data Hub at https://circo-
mod.eu/circomod-data-hub/

Read blog articles from CIRCOMOD team members at
https://circomod.eu/category/blog/

Explore our ever increasing library of scientific publications:
https://circomod.eu/category/library/

Please check all deliverables of the project at https://circo-
mod.eu/circomod-deliverables/

If you want to inquire more information about the project, explore
http://circomod.eu/

Or contact:

e Oreane Edelenbosch: o.y.edelenbosch@uu.nl;
e Detlef van Vuuren: Detlef.vanVuuren@pbl.nl;
e Asel Doranova: A.A.Doranova@tilburguniversity.edu
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