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Drivers for circularity in Swiss Construction

Treibhauseffekt durch Konsum [Tonnen CO,-eq/Jahr] 2018  Gesamt 38879895 Tonnen CO-eq/lahr

T T T ~ 28 Mio. t CO,-eqlyear Federal Climate and
5 5 ~ 29% greenhouse gases Innovation Act
, since 30.09.2022
e ~ 1 m i ner .
S /se boc! ed energy Net-zero until 2050
— ~ 2/3 operational energy
- o source: EMPA (2019) Projekt MatCH — Synthese
i B chemiche Grundsto Material- und Energieflisse der schweizerischen

Volkswirtschaft — Mit Bewertung der Umweltbelastungen

Federal Act on the Protection

75 Mio.t = 84% of all waste of the Environment
Art. 35j, since 1.1.2025

25 Mio.t = 28% of all landfill waste :
Resource-conserving

Construction

source:
https://www.bafu.admin.ch/bafu/de/home/themen/abfall/inkuerze.html
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Interest and influence by
Stakeholders regarding
Circularity

member of
swissuniversities

Influence and Decision-Making Power within a project

1% ® 1 none

9%

2 little
® 3 medium / through collaboration
® 4 high

m 5 very high / sole decision-making authority

Interest and Motivation to use a circularity index

(o)
4% m 2 little

15%

3 medium / want to stay informed

m 4 large interest

m 5 active interest / willing to use

Influence and Decision-Making Power within construction industry

3% 2% ® 1 none

18% 2 little

® 3 medium / through collaboration

® 4 high

m 5 very high / sole decision-making authority

158 participants / total population of sector 514’700
confidence level 95% / margin error 8%

79% open to collaborate with professionals in other areas
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Stakeholders’ Goals to use a Circularity Index

Percentage of participants with
Increase market value

of a building
)

high or very high motivation for the following goals: Increase market value

Other, please name s of a product

Increase market value
of a company/institution/

)/organization indirectly

v.56
— Resource conservation

None of my goals

— resource conservation (89%)
Increase attractivity

— climate protection (88%) for expert personnel
and employees
— innovation potential development (78%) _ // 4ls
Keep up with ~/Climate protection
— Expand Technical expertise (69%) the times ‘*fé \
4.08
— Developing new business models (56%) Developing new 3 innovation potential
- business models Expand technical . development
— Increase attractivity for expert personnel and employees (56%) expertise

arithmetic mean
for interest to use a circularity index
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Literature review - Comparative academic analyses

recurring limitations of circularity indicators

Weak representation of spatial

predominant focus on AN /\ ! spatial
material flows, 7%1 ?@’ and temporal dynamics, limiting
: =y adaptability across building types

while neglecting early-

phase strategies and life cycle stages

f . Lack of integration between
o :0 ) Minimal coverage o —n Q ‘ . .
Q — ; material tracking and

societal dimensions .
¢ {'? performance indicators
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member of
swissuniversities

Literature review — methods and concepts

— R-Framework (Kirchherr) \

— Circular Ecosystem Innovation
(Konietzko)

— Cradle-to-Cradle (McDonough und
Braungart)

— IS0 59020 Circular economy

— Material Circularity Indicator by Ellen
MacArthur Foundation

— European proposition for indicators for
the built environment

— Quality standard for a circularity index

by German Sustainable Building /

Council (DGNB)

ASPECTS

Materials: biogenic, fossil, mineral, metallic, water, energy

End-of-Use Scenarios: Reuse, Repair, Refurbish,
Remanufacture, Repurpose

End-of-Life Scenarios: Recycle, Compost, Recover, Incineration,
landfill

Life Cycle Stages: Valorization, Design, Construction, Use

System boundaries: timely - full lifecycle with valorization at
beginning and end, spatial — adaptable to measure of a project

Scales: building material, building elements or products, building
components, building structure
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Summary of Implications for Framework Development

Stakeholder analysis Literature review

adaptable to project specifics Design combine qualitative assessments with quantitative data

digitally integrable / \
extend beyond building components

ecological performance indicators

Valorization Construction , , , .
reflect all three dimensions of sustainability

economic performance indicators

strategy-enabling guidance \ / application at different project stages and spatial scales

L : Use
non-prescriptive, no check-list _
assessment of measures independently from resource flow
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Framework — Group 1: assessing circular approaches

circular thinking in early-phase
decisions and project goals
avoidance-based approaches
extending the use of existing
structures

reducing material demand through
spatial efficiency and sufficiency

* pre-use materials

» potential for post-use

* end-of-use strategies .
» end-of-life scenarios .
* material types: biogenic, .

fossil, mineral, metallic

availability, quality, and accessibility of
information

resource passports

material and building cadasters
Building Information Modelling
information transition to the next loop

Qualitative Assessment of
Strategy and Goals

Quantitative Measurement of

Resource Flows

Qualitative Assessment of
Information Transmission

\ 4

\ 4

Qualitative and Quantitative
Assessment of Performance

Social
Impact and Value

Ecological

Impact and Value | | Impact and Value

Economic
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Framework — Group 2: systemic effects of circular approaches

Qualitative Assessment of

Strategy and Goals

Quantitative Measurement of
Resource Flows

Qualitative Assessment of
Information Transmission

v

v

Qualitative and Quantitative
Assessment of Performance

Social Ecological Economic
Impact and Value | | Impact and Value | | Impact and Value

e user health and comfort

* neighborhood quality and participation,

e social inclusion

* identification with the built environment

* job creation

« skill development

» workplace safety including physical
and mental health

17.09.2025

* remediation of harmful
substances

* Dbiodiversity preservation
(flora and fauna)

» water efficiency

« avoidance of ecosystem
degradation (soil)

* impact on climate

local economic development

 life cycle costing

adaptability to future needs

« exposure to price volatility

« economic evaluation of scenarios:
comparative assessment of
interventions — including the option
not to build
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Limitations and Discussion

Holistic Foundation for assessing circularity:

— Shift focus from material flow to impact and performance.

— Include all dimensions of sustainability equally.

— Integrate information transition for a multiple life cycle perspective to widen temporal and spatial system boundaries.

Future work:

— Development of functional assessment tool with clear criteria, data structures, and evaluation methods
— Ensuring digital integration with tools such as BIM and material passports.

— Testing and validating the approach through pilot projects.

Note:

Ensure alignment with national systems to avoid duplication, to reduce complexity, and to increase acceptance of
circularity assessment methods across the construction industry.
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