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Dear followers of the CIRCOMOD project,

We're excited to share some of the latest developments from the
CIRCOMOD journey!

As we close the third year of our project, we're entering the final
phase with a strong foundation of knowledge and tangible results.
So far, we have achieved 13 out of 15 planned milestones, pub-
lished more than 15 peer-reviewed articles, and presented our

work at nearly 60 conferences and events.

Beyond academic contributions, the uptake of our tools and find-
ings by policymakers and practitioners is steadily growing. Our
collaboration with key stakeholders—such as the European Envi-
ronment Agency, OECD, European Commission, and national
policy bodies—continues to strengthen through workshops, dia-

logues, and dedicated outreach efforts.

We are also expanding our collaboration with other Horizon Eu-
rope projects, uncovering valuable synergies and cross-project
learning opportunities. Thanks to the dedication of our team,
CIRCOMOD is advancing the understanding of circular economy

strategies and their contribution to climate mitigation.

For more details, we invite you to explore this newsletter—and stay

tuned for more exciting updates to come!
Warm regards,

The CIRCOMOD team



https://twitter.com/CIRCOMOD_EU
https://www.linkedin.com/company/circomod/
http://circomod.eu/
mailto:o.y.edelenbosch@uu.nl
mailto:Detlef.vanVuuren@pbl.nl
mailto:A.A.Doranova@tilburguniversity.edu
http://circomod.eu/
mailto:o.y.edelenbosch@uu.nl
mailto:Detlef.vanVuuren@pbl.nl
mailto:A.A.Doranova@tilburguniversity.edu
http://circomod.eu/

Milestones achieved by CIRCOMOD:

Comprehensive Input Database for circular economy Modelling completed

The CIRCOMOD project has reached a significant milestone with the completion of its input data collec-
tion process—a critical step in enabling robust modelling of circular economy (CE) strategies. The result
is a rich and harmonised database of over 60 datasets, many of which are openly accessible and avail-
able for wider use.

CIRCOMOD input database data collection and validation scheme
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Building a Foundation for Circular Economy Modelling

Atthe heart of this effort is the CIRCOMOD Process, Product & CE Strategy Input Database, a common
input data platform that supports the diverse models employed across the project. This shared resource
ensures that all models are built on a consistent, transparent, and comprehensive data foundation.

The database includes three main types of data: (i) Historical data, (ii) Scenario drivers, (iii) Technology
and circular economy potentials. Together, these datasets underpin CIRCOMOD's simulations of mate-
rial cycles and CE transitions across key sectors.

Comprehensiveness and Consistency: Guiding Principles

CIRCOMOD’s data strategy is guided by two principles: comprehensiveness and consistency. The pro-
jectteam gathered a broad array of data covering all stages of material cycles, a range of end-use sectors
(such as buildings, vehicles, and energy infrastructure), and a broad geographic scope—European, and
where possible, global. To avoid double counting or omission of stock-building materials (such as steel,
aluminium, copper, and cement), the project developed a harmonised asset and sector classification
system. This approach allows accurate modelling of material accumulation in in-use stocks across sec-
tors like construction, transport, and power generation.

Transparent and Validated Data for Open Science
To support reproducibility and open science, all input datasets follow a unified structure and are stored
using Industrial Ecology Data Commons (IEDC) templates. A custom-built IEDC Data Validator web tool

ensures that each dataset conforms to the required format and classification system. Each dataset un-
dergoes rigorous validation, with the tool checking for correct units and data layers, clear data sources
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and licensing, consistent use of labels and classifications Once validated, a detailed report is generated
(approx. 3 pages per dataset), providing full transparency about the data's structure and content.

Contributing to the Knowledge Infrastructure for Sustainability

The development of common classifications, templates, and validation protocols represents a broader
contribution to the research community. These tools support more systematic and transparent data han-
dling across disciplines such as energy system transformation, circular economy, and urban metabolism.

As part of this open science effort, the CIRCOMOD input database will serve as a lasting resource for
researchers, policymakers, and practitioners working to accelerate Europe's transition toward a circular
and climate-neutral economy.

Large parts of the CIRCOMOD input database will be published on Zenodo for further use and refine-
ment by the scientific community. On top of that, some of the data, especially product-related infor-
mation on lifetime, material composition, and energy intensity of operation, as well as process-related
data such as unit process inventories and process yield factors, will be made directly publicly available
via the industrial ecology data commons (IEDC) via https://www.database.industrialecology.uni-frei-
burg.de/ The classifications, data templates, and data processing and validation

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.

Two stories about Circular Economy and lifestyle change in Japan from our colleagues

Two blog article have been prepared based on the research in Japan by Darius Corbier, Fondazione CMCC — Cen-
tro Euro-Mediterraneo sui Cambiamenti Climatici

His first article explores how Japan's Extended Producer Responsibility (EPR) schemes can be strengthened
through consumer lifestyle changes. Focusing on energy-using durable goods, he assessed how increasing
EPR fees could alter consumption habits and boost “consumer” circular economy practices with the CIRCEE-
LIFE model. It reveals that charging the EPR fee at the time of purchase rather than at disposal immediately
affects households’ consumption behaviors and more effectively reduce new product purchases. This shift
not only encourages repairs and sharing services but also contributes to lower waste generation. But EPR
may also lead to rebound effects by promoting the use of less-energy efficient repaired goods and encour-
aging the substitution toward more resource-intensive consumption goods.

The second paper studies how economic incentives and lifestyle changes influence household behaviors
regarding the repair of energy-consuming goods. Additionally, it assesses the subsequent effects on re-
source use, waste generation, and CO2 emissions. Key Insights are that (i) decreasing the relative cost of
repair seems more effective than increasing solely the cost of replacement, (ii) households motivated by
strong low-carbon values engage more in repair activities, (iii) higher replacement costs encourage Repair,
Rethink (“sharing” ), and Refuse (“sufficiency”).

Find out other interesting finding presented in these articles go to: https://circomod.eu/category/blog/
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Policy dialogues run by CIRCOMOD

Dialogue with stakeholders is a key component of the CIRCOMOD project. The primary users of the models
and scenarios developed within the project are policymakers at national, EU, and international levels. This
section highlights how we engage with these stakeholders to support and inform effective policy-making.

Belgian policy makers explore CIRCOMOD models

One of the key objectives of the CIRCOMOD project is to support national policymakers in forecasting and as-
sessing the environmental, economic, and social impacts of circular economy policies. To this end, CIRCOMOD
researchers have been developing advanced quantitative modeling tools designed to deliver such insights.

Interest in CIRCOMOD’s modeling framework is steadily growing, with national agencies expressing increasing
interest in applying the models to policy-relevant analyses.

Recently, the CIRCOMOD economics team—comprising Reyer Gerlagh and Julie Metta from Tilburg University,
and Li Xinyu from the Dutch Environmental Assessment Agency (PBL)—met with modeling experts from VITO,
Belgium’s leading policy-oriented research and technology organization. The meeting focused on identifying op-
portunities for collaboration.

A central theme of the discussions was the potential integration of CIRCOMOD’s theoretical framework—cur-
rently implemented within the GreenR Computable General Equilibrium (CGE) model—into VITO’s national-level
CGE modeling. The teams explored ways to incorporate endogenous material intensity into VITO’s models,
thereby enhancing their capacity to simulate circular economy dynamics in Belgium more effectively.

This collaboration aims to bridge the gap between theoretical modeling and applied policy work. As a research
institute that supports Flemish policymakers in designing evidence-based strategies, including those for the cir-
cular economy, VITO provides an ideal partner for translating CIRCOMOD’s innovations into real-world impact.

This promising partnership stands as a strong example of how research outcomes can be effectively exploited to
support policymaking.

Pieter Fonteyn (Externa
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Exploring synergies 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

CIRCOMOD and TRANSIENCE join forces to advance circular and climate-neu-
tral industry in Europe

The CIRCOMOD project is pleased to an-
nounce the establishment of a new collab-

N ()\‘ TRANSIENCE Jl oration with the Horizon Europe project
N V) = : / TRANSIENCE - TRANSItioning towards an
- Efficient, carbon-Neutral Circular European
industry. This strategic partnership marks

an important step toward aligning and enhancing modelling efforts for the circular and low-carbon
transformation of European industry.

Launched in 2024, TRANSIENCE focuses on assessing circularity principles and measures for indus-
trial decarbonisation. At the heart of the project is the development of MIC?, an open-source model
ecosystem designed to integrate interoperable modules representing diverse perspectives on in-
dustrial transformation. Through robust scenario modelling, TRANSIENCE aims to deliver actionable
pathways for achieving a material-efficient, circular, climate-neutral, and sustainable European indus-
trial system.

The collaboration between CIRCOMOD and TRANSIENCE was initiated through a joint meeting
where teams explored synergies and cross-project learning opportunities. Both projects share strong
commitments to transparency, open data, and capacity building. The complementary nature of
CIRCOMOD's economy-wide circularity modelling and TRANSIENCE's sectoral and systems-level in-
dustrial modelling creates exciting potential for mutual enrichment.

Particularly promising are the opportunities for cross-fertilisation in the areas of scenario develop-
ment, material flow and stock modelling, and the integration of circularity and decarbonisation
measures into policy-relevant tools. Together, the projects will contribute to better-informed EU pol-
icies and industry strategies, ensuring a more resilient, resource-secure, and climate-aligned future
for Europe.

Stay tuned for future updates as CIRCOMOD and TRANSIENCE continue to deepen their collabora-
tion through shared events, research outputs, and stakeholder engagement..

SAVE the date! CIRCOMOD with sister projects is joining the EU Green Week events parade!

CIRCOMOD, CircEUlar, and CO2NSTRUCT projects invite

you to the webinar “Building a Greener Future: Circular //}?)\
Economy Strategies for Climate Change Mitigation in the RO

Built Environment,” hosted as part of EU Green Week

LAR:
2025. : '

0 ceet
®ge°

Register for the event at https://iiasa.zoom.us/webi-

nar/register/WN_O3m-EPEVTHGQYTrVntMo5Q#/regis- C 02 NSTR UC T

tration

Further information, including the programme, is available
at the following link:

https://qgreen-week.event.europa.eu/partner-events/building-greener-future-circular-economy-strat-
eqgies-climate-change-mitigation-built-environment-2025-06-18 en
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Our researchers at prominent events

CIRCOMOD Highlights Circular Economy Research at EGU Gen-
eral Assembly 2025

The CIRCOMOD project made a strong impact at the 2025 General Assembly of the European
Geosciences Union (EGU), held in Vienna from 27 April to 2 May. As the largest European conference for
geoscientists, the EGU General Assembly brought together more than 21,000 participants, including
scientists, policymakers, journalists, and educators, for a week of knowledge exchange and scientific
advancement.

A key highlight was the special session “Integrating Industrial Ecology Tools with Integrated Assessment
Models for Enhanced Sustainability Insights”, chaired by CIRCOMOD partner Stefan Pauliuk from the
University of Freiburg. This session explored the promising synergies between Integrated Assessment
Models (IAMs) and Industrial Ecology (IE) tools such as Material Flow Analysis (MFA), Life Cycle Assessment
(LCA), and Input-Output (IO) analysis. Presenters and participants discussed methodological innovations,
case studies, and future pathways for integrating these analytical frameworks to produce richer, more
actionable sustainability insights.

Several CIRCOMOD research teams presented cutting-edge work during the event:

= Edgar Hertwich and Meng Jiang from NTNU showcased their paper on “Representing Material Stocks
and Flows for Machinery and Equipment in Scenario Models Capturing Circular Economy and Resource
Efficiency Opportunities”. Their work applies existing Shared Socioeconomic Pathway (SSP) scenarios and
a CIRCOMOD baseline to incorporate transformative change and capital dynamics within the industrial
sector. The goal: to better understand material demand and identify circular economy and climate
mitigation solutions related to metals, machinery, and equipment—crucial pillars of a sustainable, climate-
neutral future.

= Ateam from Utrecht University and PBL-Fergus Haswell, Oreane Edelenbosch, Laura Piscicelli, Lucas
Straub, and Detlef van Vuuren-presented their research on “Global South Circularity for Climate
Change Mitigation: Insights into Integrated Assessment Modelling”. Their study investigates how |AMs
can better reflect the realities of the Global South by integrating region-specific processes, material
cycles, and circular economy strategies. Drawing on literature and expert interviews, the authors offer
actionable recommendations to improve equity, technical representation, and policy relevance in global
climate and resource-use models.

Together, these contributions reflect CIRCOMOD's central mission: advancing the science and modeling of
circular economy transitions, while ensuring relevance and inclusivity in climate policy analysis.

About the EGU General Assembly

The European Geosciences Union (EGU)
is Europe’s foremost organization for
Earth, planetary, and space science
research. In collaboration with partner
institutions worldwide, EGU promotes
both fundamental and applied research
that addresses critical societal and
environmental challenges. Its General
Assembly is a flagship annual event,
offering a vibrant platform for scientific
exchange across disciplines.
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Explore our latest publications

Scenario analysis of supply- and demand-side solutions for circular economy and climate change mitigation in the global
building sector

Pauliuk, S., Carrer, F., Heeren, N., & Hertwich, E. G. Journal of Industrial Ecology, https://doi.orq/10.1111/jiec.13557

Residential and non-residential buildings are a major contributor to human well-being. At the same time, buildings cause 30%
of final energy use, 18% of greenhouse gas emissions (GHGE), and about 65% of material accumulation globally. With elec-
trification and higher energy efficiency of buildings, material-related emissions gain relevance. The circular strategies, nar-
row, slow, and close, together with wooden buildings, can reduce material-related emissions. We provide a comprehensive
set of building stock transformation scenarios for 10 world regions until 2060, using the resource efficiency climate change
model of the stock—flow—service nexus and including the full CE spectrum plus wood-intensive buildings. The 2020-2050
global cumulative new construction ranges from 150 to 280 billion m2 for residential and 70-120 billion m2 for non-residen-
tial buildings. Ambitious CE reduces cumulative 2020-2050 primary material demand from 80 to 30 gigatons (Gt) for cement
and from 35 to 15 Gt for steel. Lowering floor space demand by 1 m2 per capita leads to global savings of 800-2500 megatons
(Mt) of cement, 300-1000 Mt of steel, and 3-10 Gt CO2-eq, depending on industry decarbonization and CE roll-out. Each
additional Mt of structural timber leads to savings of 0.4-0.55 Mt of cement, 0.6-0.85 Mt of steel, and 0.8-1.8 Mt CO2-eq of
system-wide GHGE. CE reduces 2020—2050 cumulative GHGE by up to 44%, where the highest contribution comes from
lower floorspace and lightweight buildings. Very low carbon emission trajectories are possible only when combining supply-
and demand-side strategies.

CIRCEE, the CIRCular Energy Economy model: Bridging the gap between economic and industrial ecology concepts

Corbier D., H.Pettifor, M.Agnew, M. Nagashima. Resources, Conservation and Recycling, https.//doi.orq/10.1016/].rescon-
rec.2025.108214
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Transitioning to a circular economy (CE) can contribute to the achievement of long-term climate targets. Policy support, |
behavioral changes, innovation, and new business models play key roles in this transition. Additionally, understanding the =
potential synergies, benefits, and trade-offs associated with these strategies is essential for their effective implementation. |
This paper proposes a novel approach, using macroeconomic modeling, industrial ecology, and behavioral concepts to eval- =
uate the impacts of CE strategies on socioeconomic and climate systems. As an application, the paper investigates the envi- |
ronmental and economic effects in Japan of increasing the extended producer responsibility (EPR) fee on energy-using dura- *
ble goods. We show that increasing the fee makes households substitute conventional goods for circular services. Also, while |
increasing EPR fees for energy-using durable goods may decrease the materials needed to produce and operate these goods, *
the overall impact on sustainability goals is rather low. |
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live (a) little: GHG emissions from residential building materials for all 400 counties and cities of Germany until 2050

Napiontek, J.; Fishman, T.; Pichler, P.-P.; Heintz, J.; Weisz, H. Resources, Conservation and Recycling.
https://doi.orq/10.1016/j.resconrec.2024.108117

Germany is trying to solve the housing crisis in many of its cities with new construction. At the same time it is trying to meet
its greenhouse gas emissions commitments under the Paris Agreement. This study examines how measures to tackle the
housing crisis affect the climate crisis by looking at whether material emissions from the construction sector are in line with
Germany’s decarbonization targets. We project material demand and associated emissions from 2024 to 2050 using dynamic
material flow analysis of a novel high-resolution building stock model based on synthetic population microdata. The model
incorporates technological improvements in building design and material efficiency, finding that these fall short of carbon
neutrality targets in 2045 and beyond. A reduction in per capita floor area is required to meet the targets. The high spatial
resolution of this study allows the identification of reduction hotspots within Germany’s 400 cities and counties, emphasizing
the need for location-specific policy for national goals.

Modelling Nigerian residential dwellings: bottom-up approach and scenario analysis
Nwagwu, C.C., Akin, S. and Hertwich, E.G. Buildings and Cities, https.//doi.orq/10.5334/bc.452.

Nigeria’s residential buildings consume a substantial amount of the country’s energy, so achieving a net-zero building sector
with a rapidly growing population is a key challenge. To bridge the gap in research at a national level and support Nigeria’s
commitment to 20% reduction in emissions by 2030, this study develops bottom-up archetype models of different residential
building typologies to estimate the energy and material use. The study calculates a baseline energy and material use of Ni-
geria’s residential building stock using the BuildME tool and converts these data into CO2 emissions using a life-cycle assess-
ment. Scenarios are modelled for 2020. Nigeria’s residential dwellings use approximately 0.3 kt of material per dwelling over
a lifetime of 50 years and 2404 kWh/yr of energy per dwelling. Annualised, dwellings emit 2500 kgCO2-eq per dwelling due
to material and energy use. Scenarios proposed for meeting Nigeria’s emissions targets will require improved energy effi-
ciency, decarbonising the building envelope through a shift in construction materials and decarbonising grid electricity.

idlin 7


https://www.linkedin.com/company/circomod/
http://circomod.eu/
https://doi.org/10.1111/jiec.13557
https://doi.org/10.1016/j.resconrec.2025.108214
https://doi.org/10.1016/j.resconrec.2025.108214
https://doi.org/10.1016/j.resconrec.2024.108117
https://doi.org/10.5334/bc.452

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 QOreane 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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