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A sustainable society that 
drives the transition by :

• Taking science to society
• Turning environmental 

problems into opportunities
• Bending linear processes 

into a circular economy

All of our profits are invested in research for the future

OUR VISION, A SUSTAINABLE SOCIETY: WE WORK WITHIN THREE THEMATIC AREAS: 

We conduct applied research and consulting 
projects  in the environmental field

IVL Swedish Environmental Research Institute – the independent research institute



RECREATE: Resource nexus for transformation 
to circular, resilient, and liveable cities in the 
context of climate change

duration 2019-2022



Socio-ecological system 
models: Urban 
metabolism

Wang et al. 2017. www.mdpi.com/2071-1050/9/8/1481



RECREATE 
Resource nexus for transformation to circular, resilient, and liveable cities 

in the context of climate change 
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Collect city-level IO data
Energy and carbon 

associated flows
Network analysis of 
resources for 4 cities

Compare cities

Defining scope and 
stakeholders

Individual interviews Group Exercise
Build on the results of the 

exercise

WP4 – Policy exercise

WP2 – Assess urban metabolism using network analysis

Select variables and 
approaches

Collect data Build index for 4 cities Compare cities

WP3 – Resilience Index



Sectoral carbon emission driven by final demand

Methodology Input-Output Analysis



Carbon Emission Flows among sectors (2017)
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Vienna

Shanghai

Malmo

Dominated by 
Manufacturing (S3), 
Transportation (S8), and 
Electricity production (S4)

Network nodes are 
economic sectors, converted 
to energy, converted to 
carbon emissions







Control Analysis

Beijing
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Shanghai

Malmo

S10, S13, S14, S15, S16 represent 
service-oriented, higher “trophic-
level” sectors. 

S2 self-loop is strong in Beijing and 
S6 is strong in both Chinese cities, 
larger role of construction in the 
fast-growing Asian mega-cities. 

The European cities were higher in 
S17, revealing a higher activity of 
recreational services.  In addition to 
the strong self-loops 



Conclusions from urban metabolism

• Cities, obviously, depend on exogenous energy resources

• Energy efficiency improvements can help but more 
important is how the energy networks are formed and 
maintained.

• Seven EU Mission cities in Sweden were chosen as part of 
the 100 cities, important to know the emissions caused by 
the actions they take

• Cities will have to have some monitoring of emissions 
towards the goal, IO tables and our other work can help 
with that 

• Can create pathways for cities based on this project



Climate impact estimation tool for early

stage in planning and building process

Development projects 2020-2024 within Swedish Energy Agency research programme E2B2
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Project 1: 2020-2022
Continuation project: 2022-2024

Focus:
How can we understand the buildings’ climate

footprint already from the first sketches?

Project partners: IVL Svenska Miljöinstitutet, FOJAB Arkitekter, Arkitektkontoret Warm in the Winter, 
RISE, Tyréns, Chalmers, MKB Fastighets, Byggnadsfirman Otto Magnusson  



Leaf Cutter Ant

Rhino / 
Grasshopper

(a building sketch 
tool for early stages)

BM: Byggsektorns 
Miljöberäkningsverktyg

(Eng. The building sector’s 
environmental impact
calculation tool)

Design tools must get connected to climate calculation tools

Prototype pilot tool developed in 2020-2022

Simplified LCA climate estimates in ”Leaf cutter ant”.
Based on sketch of typical building elements connected to generic climate impact data. 



Leaf Cutter Ant

Film: FOJAB



Difference in data use and
detail level depending on stage

Cost calculation
read-outs for 
building project

Resource and 
materials
compilation

Connection of specific
resources to 
representative 
climate data (mostly
not automated)

Volume sketch of
the building project

Simplified
composition of
building elements

Connection between
the building elements 
and climate data 
(fully automated)

Calculation process 
in these projects

Ordinary calculation
process in later stages

Late stages

Early stages

Often approx. 
100-200 
different 
resource

types

Approx. 10 
typical

building
element 

types



Iteration process – real time impact on result indicators when changing the geometry
A case study



A case study
Example from case study – office building
Possibility to optimize based on several result parameters

Further development:

New parameters being added in continuation project: Energy losses, price.



Key barriers
• Lack of knowledge
• An immature market

Solutions
• “Learning by doing” – sharing insights
• Innovation projects
• Collaboration arena with digital platform: 

19
https://ccbuild.se

Centre for 

circular
construction

CCBuild

https://ccbuild.se/


CCBuild: a market 
driven initiative
Collaboration arena

Networking, working groups, experience exchange

Digital services
Product bank with reuse KPI:s, Inventory app, 

Marketplace 

Target groups:
Property owners, architects, consultants, public 

sector, contractors, material suppliers, local 
networks, research institutes etc

www.ccbuild.se

http://www.ccbuild.se/


CCBuild

• Collaboration arena

• Building knowledge

• Sharing experience

• Digital services 
Bortskaffande

-

EU waste hierarchy

Energy 
recovery

Waste 
prevention

Material
recycling

Reuse

Disposal



CO2e kr ton

CCBuild product bank
with value analysis

Weight
Reduced waste

CO2e saved
Potentially reduced
climate emissions

Economic value

Method presented on CCBuild website (in 
Swedish) https://ccbuild.se/hjalpsida

https://ccbuild.se/marknadsplats/

https://ccbuild.se/hjalpsida
https://ccbuild.se/marknadsplats/


CCBuild today

> 100 
organisations 

> 400 000
Products 

Value: 
€ 22 000 000



Ljusekulla - a projectidea
Together SKANSKA wanted to 
create the first Swedish climate 
positive neighbourhood with room 
for cultivation of tomorrow
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