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NEWSLETTER #2 | 2023 

This edition covers the following items: 

 

 

Dear CIRCOMOD Newsletter Readers, 

We're delighted to share the latest progress made in the 

CIRCOMOD project. As we approach the midway point of our 

four-year timeline, the efforts invested in the early stages are 

yielding promising results. Our dedicated researchers have 

actively presented their work at various scientific events, and 

we're thrilled to announce that their first research papers have 

been accepted in peer-reviewed journals. 

The launch of the CIRCOMOD Wiki marks a significant 

milestone, providing a platform to share information about the 

stylized models developed by our researchers. These models 

will play a crucial role in our ongoing work. We believe that this 

Wiki documentation will prove valuable not only to our team 

but also to a broader community of modelers engaged in 

circular economy and climate modeling. 

Thanks to the determined and meticulous efforts of our team, 

our database is growing richer each month. For more detailed 

information, we invite you to explore the contents of this 

newsletter.  

Stay tuned for more exciting developments in the next quarter! 

Thank you for being a part of our community! 

 

CIRCOMOD team 

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

Or contact:  

Oreane Edelenbosch:  

o.y.edelenbosch@uu.nl  

Detlef van Vuuren: 
Detlef.vanVuuren@pbl.nl  

Asel Doranova:  

A.A.Doranova@tilburguniversity.e
du  

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
mailto:A.A.Doranova@tilburguniversity.edu
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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Scenario building work kicked off at CIRCOMOD  

cenarios play an important role in advising policymakers on different mitigation strategies, 

including relevant emission reduction targets. One of the objectives of CIRCOMOD is to develop 

a set of scenarios analysing the potential impact of CE strategies of mitigation. Relevant work 

package is currently being kicked off. Several models used in CIRCOMOD have been used to develop 

the scenarios currently used for climate policy analysis. For example, The Shared Socio-economic 

Pathways (SSPs) combined with different temperature goals (the Representative Concentration Pathways, 

RCPs) describe the future scenarios used in IPCC reports. Their emission trajectories are also used to 

force climate models. 

The first scenario (current climate & more linear economy policies) will specify the persistence of today’s 

climate and CE policy efforts. This scenario will be based on the policies officially implemented by 

different countries (based on the current policy database used for climate policy analysis). The other two 

scenarios explore the two main goals formulated in the Paris Climate Agreement, i.e., well below 2ºC and 

1.5ºC. 

Figure: CIRCOMOD scenario matrix on Climate and Circular Economy policy. 

 
           Note: Darker colours represent greater ambition 

Welcome to CIRCOMOD WIKI  

Our wiki (wiki.circomod.eu) is designed to facilitate 

collaboration and exchange among the diverse 

community of modelers involved in our project. The 

documentation on this wiki supports the analytical 

framework of the CIRCOMOD project, offering an 

overview of the Circular Economy Stylized Models 

developed by our project partners. Within the wiki, you 

will find concise descriptions of the models, their 

Circular Economy features, and their significance in 

climate mitigation. 

Additionally, the wiki includes external links for those interested in further reading. We invite you to 

visit wiki.circomod.eu to explore and contribute to the knowledge shared by the CIRCOMOD team. 

  

S 

https://wiki.circomod.eu/Welcome
https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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 Major update of the industrial ecology data commons 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The industrial ecology data commons (iedc) is a prototype for an industrial ecology community 

database. It currently contains about 200 IE-related datasets with more than 3 million data points from 

the literature, including stocks, flows, process descriptions, IO tables, material composition of 

products, and many more. It has been online since 2018 and is continuously improved and expanded 

(Figure below). 

For the near future, a large chunk of the data collected for the CIRCOMOD project will end up here, 

both input and model result data. 

 

Today, we are happy to announce another major update of the industrial ecology data commons 

(iedc). Over the last months, we inserted new data from ca. 10 journal papers from our peers, parsed 

and inserted the EUROSTAT circular economy indicators, and showed that a link between Our World 

in Data (OWID) and the iedc is easy to establish, using renewable energy indicators as an example. 

We also have a new search interface available, where one can first choose one of the data types, after 

which the different classification items (regions, materials, products, years, etc.) for which data are 

available are listed. After selecting one or more classification items, all available datasets that contain 

data for this classification item in the given aspect are shown and can be previewed and downloaded. 

We invite you to have a look at the iedc and try out the search interface! We are interested in your 

feedback and bug reports. We welcome data contributions from the IE community (templates are 

available upon request) and would like to stress the need for a general debate on how our global 

community of sustainability scholars should deal with its own data base in the future to make better 

use of the rich empirical material, indicators, and modelling results that are out there. 

Authors: Stefan Pauliuk, Nildem Atasayar, both from the industrial ecology group in Freiburg, Germany, 

and all data contributors. 

All data are structured according to 

a general data model for 

socioeconomic metabolism, 

published in the Journal of 

Industrial Ecology 

(https://doi.org/10.1111/jiec.12890).  

With the iedc, we want to show how 

data storage and exchange in 

sustainability science could look 

like in the future, and we developed 

and tested some of the building 

blocks of the required 

infrastructure. 

You can access the database via 

https://www.database.industrialec

ology.uni-freiburg.de 

https://doi.org/10.1111/jiec.12890
https://www.database.industrialecology.uni-freiburg.de/
https://www.database.industrialecology.uni-freiburg.de/
https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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CIRCOMOD Team’s Prominent Presence at IAMC Annual Event  

The Sixteenth IAMC Annual 

Meeting took place from 

November 14-16, 2023, in Venice, 

Italy. Organized by the Euro-

Mediterranean Center on Climate 

Change (CMCC), a key partner of 

CIRCOMOD, the event brought 

together a diverse group of participants from renowned institutions, showcasing the collaborative efforts 

within the integrated assessment modeling community. 

CIRCOMOD played a significant role throughout the event. In addition to CMCC’s hosting 

responsibilities, Utrecht University, Leiden University, Universidade Nova, and E3M joined the event and 

actively contributed by presenting their work in both oral and poster 

formats. 

Patricia Fortes from NOVA delivered a compelling presentation titled 

“Bridging the Gap between Circular Economy and Climate Mitigation 

Modelling: Towards a Multi-Model Framework.” This collaborative 

effort within the CIRCOMOD team explored innovative approaches 

to integrate circular economy principles into climate mitigation 

models. 

Martijn van Engelenburg of CML-Leiden University shared insights in 

his presentation, “Paving the Way to Circularity in Infrastructure: 

Spatially Decoupling Material Demand from Service Provision in 

Road and Rail Infrastructure.” His work addressed the crucial aspect 

of material demand in achieving circularity within infrastructure 

projects. 

Marianne Zotin, representing Utrecht University, presented the paper, “Beyond Energy: The Future of Oil 

as a Feedstock for Chemicals Production.” This study delved 

into the evolving landscape of oil as a feedstock and 

considered alternative carbon feedstocks such as biomass 

and carbon capture and utilization. 

Luja VON KÖCKRITZ, Marianne’s colleague at Utrecht 

University, presented “Behavioural Realism in Integrated 

Assessment Models: Insights from the Transport Transform 

Agent-Based Model,” providing valuable perspectives on 

behavioral considerations in modeling.  

Two posters from CIRCOMOD team were featured at the 

event. Marianne Zotin’s poster, “Advancing Circular Economy for Climate Change Mitigation,” addressed 

limitations in integrated assessment models related to material production processes. The work aimed to 

enhance the socio-economic metabolism database and collect techno-economic data for conventional 

and low-carbon material production processes.  

Lucas Straub, another Utrecht University researcher, showcased his poster, “Adding Materials to the 

Climate Mitigation Picture,” which extended existing models by integrating novel components related to 

energy, material, and circular economy dynamics. This enhancement enables policymakers to derive 

insights into optimal pathways for meeting Paris Agreement targets.  

https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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The IAMC Annual Meetings serve as a platform for 

discussing the latest developments in integrated 

assessment modeling, reviewing ongoing community 

activities, and fostering collaboration among researchers. 

Designed to facilitate the exchange of methods, models, 

and data, the meeting aligns with IAMC’s mission to lead 

the integrated assessment modeling community in 

developing scenarios for climate modeling. 

For more information about IAMC and its contributions to 

the field, visit https://www.iamconsortium.org/. 

Seminar series on Sustainable Development Beyond Green Growth 

  

  
We know that a ‘greening’ of current economic practices will not suffice to achieve global sustainability 

targets, such as limiting global warming to well below 2°C and eradicate poverty. A growing body of 

literature shows that we need to transform not only our energy system and decarbonise industry but 

have to rethink our entire economic system including production and consumption as well as our 

notions of wellbeing and welfare. 

Such a major shift includes moving away from a continuously growing linear throughput economy that 

focuses on efficient new technology only. Detailed and consistent concepts of how sustainable 

development beyond green growth could look like remain scarce, as do studies to identify leverage 

points for major changes to the current economic system.  

The seminar series “Sustainable Development Beyond Green Growth” organised by the team of 

CIRCOMOD as Freiburg University address the following questions from an inter-disciplinary 

perspective and engaged in a scientific debate on them: 

• What new wellbeing and welfare measures exist and to which ethical concepts do they relate to? 

• What is the spectrum of options for change, and what aspects of the system (technology, materials, 

investments, labour) have to be considered? 

• Would economic growth in such a new system still be possible? And what exactly is economic 

growth? 

• How can individual action and systemic change reinforce each other? 

• How would necessary investments in the transformation of the infrastructure be financed, and by 
whom? 

• Who pursues new innovations, and how is the provision of the health and social benefit system 
financed? 

• What is the potential and what are the trade-offs associated with concepts such as green growth, 
circular economy, or bioeconomy? 

Since the launch of the seminar series in May 2023, speakers from Germany, Austria, Italy Thailand, 

Switzerland provided interesting presentations and discussion. Among the discussed topics were 

social and cultural change for a post-growth world, role of digitalization in sustainability 

transformations in the Global North and Global South, Employment, equality, and sustainability in a 

growth economy, working time reduction and the question of profits, Living Well Within Limits, 

sufficiency policies, Limits and Just Distribution of Energy and Materials. The participants found all 

presentations from the speakers very interesting and intriguing.  

Learn more about these event series here. 

 

 

https://www.iamconsortium.org/
https://circomod.eu/seminar-series-on-sustainable-development-beyond-green-growth/
https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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How much materials are needed to provide a decent living for all? 

Hereby we present the research that has been accomplished by Johan Velez and Stefan Pauliuk, the 

CIRCOMOD team members at Industrial Ecology group, University of Freiburg. The research findings 

promise to be a valuable resource for scholars, policymakers, and anyone interested in sustainable living 

and responsible resource management. 

Alongside climate change, eradicating poverty and increasing access to basic needs are some of the 

biggest challenges in our actual society. However, how can we provide a decent living for all while 

minimizing material depletion? A recent study by Vélez-Henao and Pauliuk titled “Material Requirements 

of Decent Living Standards” [1] delves deeply into this critical issue, offering a fresh perspective on the 

relationship between material (stocks and services) consumption and human well-being. 

The Decent Living Standards Framework 

The decent living standards (DLS) concept was developed by Rao and Min [2] to refer to a bundle of 

services e.g., nutrition, shelter, and mobility, that are essential preconditions to human well-being. This 

framework has been used to estimate the energy necessary to supply a well-being; however, they do not 

address the link between DLS material consumption [1]. 

Why materials? Materials such as steel, wood, and concrete form an important link between poverty-

related and environmental SDGs. For example, eradicating poverty requires access to basic services, 

which require functioning products and material stocks for their provision. 

The Material Requirements for a DLS 

Providing a DLS requires a material footprint (MF) of about 6 t/(cap*yr) of which the dimension of nutrition 

(38%) and mobility (26%) are the categories that contribute the most to the total. Transport by car (19%) 

and electricity (17%) are the most significant contributors to the total MF, while food products contribute 

with around 37% of the total footprint. The environmental flows that contribute the most to the MF are 

biomass (20%), gravel (16%) and hard coal (11%). 

 

Stocks associated with the DLS 

The direct stocks required to provide the DLS is ~32 t/cap, with 98% of these associated with buildings.  

On the other hand, the indirect stocks i.e., the infrastructure and machinery needed to provide services 

associated with DLS are ~11 t/cap from which 61% are associated with the construction sector, utility, and 

engineering projects. 

https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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The role of sufficiency and efficiency strategies on DLS provisioning 

Lifestyles and efficiency measures significantly influence the MF. The DLS can be provided with an MF in 

the range of 3-14 t/(cap*yr).  for example, reducing meat consumption by half or switching to a vegetarian 

or vegan diet reduces the MF of nutrition by 9, 24, and 35%, respectively. Similarly, for mobility, a 

transition to electric vehicles would increase the mobility MF by 26%, while active mobility measures such 

as walking and cycling and reducing the use of private vehicles can reduce the MF up to 10%. 

The Implication of Renewable Energies and building archetypes on the DLS 

Using electricity mixes with more renewable energies contribute to reduce the MF between 5-14% 

depending on the renewable mixes. Additionally, for residential buildings, increasing the use of wood, 

making buildings lighter and moving from single family to multi-family houses can bring between 17 and 

43% savings in the MF. 

Political Implications of the DLS and outlook 

Provide a DLS for the 1.2 billion people living in multidimensional poverty will require an MF of about 7.2 

Pg/yr and around 51.6 Pg stocks (direct and indirect). The findings offer for first time an insight in the 

amount of materials required to provide a DLS but much work still needs to do. Effort should focus on 

disaggregating the results into regions and account for the gap between the DLS and the current poverty 

thresholds. 

For those eager to dive into the details, the full article reference is A. Veléz-Henao and S. Pauliuk, “Material 

Requirements of Decent Living Standards,” Environ. Sci. Technol., 2023, doi: 10.1021/acs.est.3c03957.   

 

Explore our latest publications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Apart from the above-mentioned study on the Material Requirements of Decent Living Standards, three 

additional papers originating from CIRCOMOD research have been published in academic journals. 

Material and Carbon Footprints of Machinery Capital 

By Jiang M.,*  Wang R., Wood R., Rasul K., Zhu B., Hertwich E. Environ. Sci. Technol. 2023, November 

21, 2023, https://doi.org/10.1021/acs.est.3c06180   

The study finds that in 2019, machinery production required 30% of global metal production and 8% 

of global carbon emissions. Between 2000 and 2019, the metal footprint of the stock of machinery 

grew twice as fast as the economy. The study also contrasts economic depreciation – a value-centric 

metric - with the tangible lifespan of machinery, revealing how much the physical size of the capital 

stock exceeds its book values. As physical machinery stocks saturate, new machinery can increasingly 

be built from metals recycled from retired machinery. To discover these, the research integrates input–

output analysis (IOA) with dynamic material flow analysis (d-MFA) to assess the carbon and material 

footprints of machinery. 

Unpacking bio-based alternatives to ethylene production in Brazil, Europe, and the United States: 

A comparative life cycle assessment 

By Marianne Zanon-Zotin, Clarissa Bergman-Fonte, Taísa Nogueira Morais, Pedro Luiz Barbosa Maia, 

Lucas Carvalho, Gerd Angelkorte, Ana Carolina Oliveira Fiorini, Pedro Rua Rodriguez Rochedo, Joana 

Portugal-Pereira, Alexandre Szklo, Roberto Schaeffer, Journal of Cleaner Production, Volume 428, 

2023, https://doi.org/10.1016/j.jclepro.2023.139376 

 

 

https://doi.org/10.1021/acs.est.3c06180
https://doi.org/10.1016/j.jclepro.2023.139376
https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
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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 

scenarios by visiting the CIRCOMOD Data Hub at 

https://circomod.eu/circomod-data-hub/   

Read blog articles from CIRCOMOD team members at 

https://circomod.eu/category/blog/ 

 

The study develops a cradle-to-gate life cycle assessment of bioethylene production, exploring 33 

pathways across Brazil, the EU, and the US. Results indicate that bioethylene production through 

catalytic dehydration of sugarcane bioethanol in Brazil presents lowest GHG emission. This pathway 

could deliver up to −2.1 kg CO2e/kg ethylene when accounting for biogenic carbon storage in long-

lived applications such as infrastructure. study underscores that biomaterials production as a climate 

mitigation strategy must be on par with circular economy measures and the conservation of native 

forestry ecosystems. 

Archetype-based energy and material use estimation for the residential buildings in Arab Gulf 
countries 

By Sahin Akin, Chibuikem Chrysogonus Nwagwu, Niko Heeren, Edgar Hertwich, Energy and Buildings, 

Volume 298, 2023, https://doi.org/10.1016/j.enbuild.2023.113537  

This paper explores the characteristics of residential buildings in all GCC countries, where arid climatic 

conditions and urbanization create a high energy demand, particularly for cooling. According to the 

results, residential buildings in Kuwait have the highest energy use per capita, and Saudi Arabia has 

the highest energy use overall. Also, the cooling loads represent the largest energy demand in all 

GCC countries, ranging from 58% in Oman to 75% in Bahrain, and 63% for the entire region. The 

study’s insights into the high residential material use patterns and trends across the GCC countries, 

with SAU leading other GCC countries in residential material demand, and Oman having the highest 

material use per capita. The results can help identify opportunities to cut emissions and develop 

resource-efficient construction practices and tailored policies targeting the resource efficiency of 

buildings in regions with high energy burdens caused by residential buildings. 

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

 

Or contact:  

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

https://circomod.eu/about-us/our-work/
https://circomod.eu/circomod-data-hub/
https://circomod.eu/category/blog/
https://www.linkedin.com/company/circomod/
https://twitter.com/CIRCOMOD_EU
http://circomod.eu/
https://doi.org/10.1016/j.enbuild.2023.113537
http://circomod.eu/
mailto:o.y.edelenbosch@uu.nl
mailto:Detlef.vanVuuren@pbl.nl
mailto:A.A.Doranova@tilburguniversity.edu
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