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1 ABSTRACT

This research addresses the gap in effectivelyyamplCircular Economy (CE) principles to urban
regeneration, through the case study of UetikorSais redevelopment in Zirich. It introduces a ularc
Economy in Real Estate (CERE) model to operatiaedllE in urban planning, highlighting the challenge
translating CE concepts into actionable stratedgiemused on the "Chance Uetikon" project, the study
demonstrates the need for strategic planning aakelsblder engagement to integrate circularity i@
built environment effectively. By bridging theomsl principles with practical application, this easch
contributes to sustainable urban development, inffemsights for achieving resilience and encousage
closed-loop systems and circularity in spatial $farmations.

Keywords: regeneration, economy, planning, citgtaimability

2 INTRODUCTION

A circular economy is an economic system that ptesi¢the continuous circulation and sustainableafise
resources and products at their highest value ewhihimizing waste generation and environmentalactp
(EMF 2015). It is predicated on the principles ekidning out waste and pollution, keeping prodactd
materials in use, and regenerating natural systdie. concept of the circular economy represents a
transformative approach to economic activity thiatsato minimize waste, reduce resource depletiod, a
foster sustainable consumption and production (\2&H; EC 2012; EC 2014; EC 2020). It stands irkstar
contrast to the traditional linear economic modaeijch follows a "take-make-dispose" pattern, legdio
resource scarcity, environmental degradation, @aod@mic inefficiency (Kyrd 2020).

2.1 Brownfield recycling

As the circular economy begins with designing patdiand systems that are based on CE concepts and
principles, it needs to consider a product or servicalled here: a project) which encourages the
development of closed-loop systems where flowskr®ed in the lifecycle perspective (Guerra eR@p1).

On the other hand, urban regeneration emergesceatical challenge and opportunity for the futundan
development. This paradigm shift sees a reductionew construction projects, which in turn, allesat
more economic and spatial capital towards the abxdtion of existing sites (Geisendorf 2017; Ga\dn et
al. 2018). While considering the existing circut@monomy frameworks, a research gap has been igentif
tools to transition urban areas and improve ciritylat the city and regional scales.

Integrating brownfield redevelopment with circulaconomy principles is a promising approach to
sustainable urban development, addressing bothoedonand environmental challenges by revitalizing
underused urban areas through innovative, resafficeent approaches. The following synthesis indtgs
findings from multiple studies to highlight the patial and challenges of such integration.

Arbab and Alborzi (2022) in their studies on susdhie regeneration of urban industrial heritage and
redevelopment of urban brownfields, notably in ¢hatext of Tehran's Hakimiyeh neighborhood, provade
compelling basis for exploring the concept of rdicygrcities within the circular economy framewofhese
works underscore the significance of reimaginind sepurposing abandoned industrial zones not meely
acts of preservation or aesthetic renewal buttagial components of a circular economy. By adungébr

the sustainable regeneration of urban industriatdye, these studies align with circular economiggiples
that emphasize minimizing waste, extending the diele of resources, and creating value through the
restoration and adaptive reuse of existing urbdmida. This approach not only addresses envirorathent
challenges but also leverages historical and allassets to foster economic growth and social stohe
illustrating a comprehensive method to recyclingesithat harmonizes heritage conservation witbuar
economy objectives.
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New Urban Ecosystem Services: The integration ofbaised land uses and Gentle Remediation Options
(GROs) in brownfield redevelopment can significangnhance urban ecosystem services, offering
sustainable alternatives for managing contaminaigks and restoring contaminated soil (Chowdhuirgl.e
2020). Similarly, the incorporation of green infrasture in brownfield areas can provide importariian
ecosystem services to local residents, contributingnproved quality of life in cities (De Valck eil.,
2019).

Economic and Environmental Benefits: Brownfieldeeelopment projects that include green infrastmactu
not only address urban sustainability but alsoroffieonomic benefits (Dorsey, 2003). The integratbn
urban agriculture and stormwater management innughanning further enhances ecosystem services and
supports urban resilience in the circular econobskéissa et al., 2021).

Challenges and Solutions: Despite the potentiakfiisn the integration of brownfield redevelopmeamd
circular economy principles faces several challengeluding site contamination, financial and degary
barriers, and the need for interdisciplinary catliation (Cappai et al., 2019). Overcoming thesedamiess
requires robust policy support, strategic planniogmmunity engagement, and the adoption of green
technologies.

Policy and Governance: Improved legal regulatioms @mstruments enhance the market chances of fallow
areas, facilitating circular land management angpetting sustainable urban development initiatives
(Ferber, 2011).

In conclusion, integrating brownfield redevelopmarith circular economy principles offers a susthiea
pathway for urban development, capable of revitadizinderused areas while addressing environmantil
economic challenges. Achieving this integrationuregs a coordinated effort among all stakeholders,
supported by innovative solutions and robust policgmeworks. This approach not only facilitates
environmental remediation and the conservationreéiy spaces but also promotes economic revitalizati
and community well-being.

2.2 Goal

The goal was to develop a method to integrate CHrlan regeneration projects. How can regeneration
projects be based on CE concepts and principleshwble plays a product or service which encousage
development of closed-loop systems and where fiowise lifecycle perspective are closed.

Starting from the CE principles, circular economgjects should emphasize resource efficiency byaied
the extraction of finite resources, such as miseeald fossil fuels, and promoting the use of refdsva
resources. It should encourage the developmenoséd-loop systems where flows are continually egcl

It must represent a holistic and transformativeraeagh to economic and environmental sustainability,
aiming to break away from the linear "take-makgydge" model and create a regenerative, waste-rggiuci

and resource-efficient system. Where applicablasicier the principle of sufficiency (Refuse, Share)

typically the most effective strategy for minimigidepletion and pollution (Cetin et al. 2021).

2.3 Method
The approach involves:

* Analyzing the synergy between CE practices andruregeneration;
» Applying these concepts to the Uetikon am See mdpment: detailed case study analysis;
« Development of a CE model for green urban regengtiojects.

3 STUDY AREA

The regeneration of the CU site, a previously itialised area by the Lake Zurich, is analysed ms a
approach to brownfield redevelopment through theslef circular economy principles. The project
leverages its lakeside context through a large $adke park which extends with a comprehensive ngtwbd
mobility - public open spaces as its structurakbaoe. This site has transitioned from a restriatedstrial
zone into a vibrant, multi-use district under ttighance Uetikon" initiative - a collaborative effdny the
municipality of Uetikon am See and the canton ofiduup until 2021. The masterplan, comprising for
interconected hubs linked by the park, the netvadréipen space and mobility as illustrated in Figurand
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elaborated in Table 1, outlining a diverse mix sési including residential, commercial, servicésication,

recreation, leisure, and culture.

Wohngquartier

Mitte “ Hafen
Schulareal i
Seeuferpark

Fig. 1: Masterplan of Uetikon-am-See community viRtsidential Quarter (Wohnquariter), Community ceéitixed Use Area
(Mitte), lakeside park (Seeuferpark), Cantonal Sti®ohulareal) and Harbour area (Hafen) (Master@lhance Uetikon, 2019)

Name

Picture

Description

1. Residential =

Quarter
(Wohnquariter)

Ensures diversity through varying the apartmentgemms of their location
standard of development, living space and type.

Overall, on an area of 17300 sqm, 103 housing i 85 condominuiun
were developed;

Integrated CE priciples through ensuring diversityl embedding green spad
and natural elements for ecological benefits.

0

2. Community

center / Mixed| |

Integrates CE principles in urban regeneration lepurposing historical
architecture (“Dingerbau” building) and creatingciab cohesion througt

I
L

t

Use Area multifunctional spaces while preserving the lockritity;

(Mitte) “Diingerbau” is a central element of the developm#mbugh its public use, i
is planned to become the social heart of UetikorSa®m providing cultural
events, small festivals, small business while cbngc¢he old and new.

3. Lakeside 8 The lakeside park strongly contributes to a cinculdan regeneration throug

park Nature-based solutions

(Seeuferpark) It generates the ecosystem services and mitigatevbrsity loss at diferen
scales;

Increases the value of proximity residential ancheeercial developments.
4.  Cantonal Y5 In the east of the site, the Canton of Zurich idding a cantonal school wit
School space for around 1,500 students and a vocatiohalosavith 500 students. A

(Schulareal)

area that is coming to vibrant life.

5. Harbour| °

area (Hafen)

The existing buildings are used by commercial orvise businesses. |
attractive locations, ground floors oriented toveattie public are emergin
This area is envisioed as the new transport hub.

).

4 RESULTS

Table 1: Analysis of urban regeneration project ¢deplan Chance Uetikon, 2019)

The CU site's redevelopment into a new quarteredikkon-am-See give insights into how CE principtas
be integrated into urban regeneration projects. GUesite's transformation into a mixed-use new taan
Uetikon-am-See exemplifies the integration of CE@ples into urban regeneration, offering a blueipior
future projects. The redevelopment is anchored Isgrategic model centered around the lakeside park,
which is part of a comprehensive network of publien spaces and infrastructure. This structurahemhé
enables four distinct mixed-use areas: a residemti@arter, a community center/mixed-use area, &ooah
school, and a harbor area. Each of these hubs plgysotal role in fostering circular development b
providing varied opportunities for the applicatiohCE principles. The integration of CE principlasross

REAL CORP 2024 Proceedings/Tagungsband Editors: M. Schrenk, T. Popovich, P. Zeile, P. &lisC. Beyer, J. Ryser, M

15-17 April 2024 — https://www.corp.at

H. R. Kaufmann



Regeneration of Urban Sites with Circular Economyéiples

these mixed-use areas is crucial for achievingaguaility and resilience in urban environments. By
emphasizing nature-based solutions, resource axffigi waste reduction, and the preservation ofrakatu
spaces, the project not only contributes to thdas@nd environmental but also social and economic
dimensions of sustainability. This case study dbuotes to the body of knowledge on successful CE
management in urban regeneration, highlightingrtigortance of incorporating CE principles at evstiage

of development to create self-sustaining urban conities while following the elements highlightedde:

4.1 CE models

In each of the five projects several CE principtesild be applied. In the residential quarter, thenp
foresees demolition of the site and new constroctib 188 living units. For the new constructiontbé
residential area but also parts of the Cantonabdictthe principle of Ressource Efficiency could be
implemented. This includes an area efficient layafuthe living units, applying the principle of Rextion

by by minimizing the living area per unit. This apach must be carefully discussed with the property
developer. Consequently, innovative renumeratiordetso are needed for effective for sales marketing.
Incorporating more green features in the resideatea, but also in the lakeside park, makes theipte of
regeneration feasable. However, one challenge rnsvas the land, formery a factory site is contatamha
and unsuitable for trees and other vegetation.

The residential area should be developed with aifspefocus on living concepts based on several
generations. This provides a very good examplepioee the principle Decelerate / Slow.

Evaluating the potential to reuse building compasesnd/or materials of the exisiting buildings on a
specific site exemplifies the principle of Circuleconomy, specifically the Closing loop principBy
repurposing components and materials, we can theskop, giving them new functions and uses.

Cooperation and Digitalization are two principlekieth most effectively can be integrated by coopegat
with other stakeholders and by means of digitalstdike digital twins. Implementing a digital buikdy
technology concept not only advances technology disib fosters efficient, sustainable schools. The
collaboration with "Junge Tuftler" engages pupits dctively participate in energy management and
emphasises the importance of a holistic educatiexgérience. Building automation refers to the anatiic
control and regulation of functions within a buidi including heating, air conditioning, ventilatjo
lighting, and shading (Junge Tuftler). As a key poment of technical facility management, building
automation aims to reduce energy and operatingscitsenables the automatic execution of functional
sequences across different trades, based on predediettings (parameters), and simplifies operadiath
monitoring.

This involves networking all sensors, actuatorsitics elements, consumers, and other technicas umithe
building. Processes can be integrated into scenagimabling intelligent and optimised interactiaivieen
the various components (Merz, 2016).

Building automation makes it possible to pursue emtibine various objectives. These reach from rieduc
energy consumption through intelligent control; Rewt-led control of heating, ventilation system or a
conditioning; Flexible lighting control, Intelligértontrol of shading devices; Recording consumptiata
from heat meters, water meters, gas meters antgliellyaneters; Increased convenience, Load coittasied
on consumption data recording; Increased safetyir alarms in critical situations (Merz, 2016).

It is not only the resulting cost savings due toemergy-optimised building that are an incentive do
digitalised concept, but also the achievement difimation is a decisive reason for many buildiogners

and users. With the help of nationally and intaomatlly recognised certifications, sustainabiligpacts can
be implemented in the real estate industry andyta of sustainable properties can be achieved (i&fag
2018).

The Dungerbau building, at the Chance Uetikon Arsa¢nvisioned a "Circular Community Hub” bringing
together students, teachers, local residents,aesicdbf the municipality of Uetikon, local businessand
associations. This hub aims to be a social connedtbin the community, offering to all stakeholdea
space for various activities that enhance commudiigy (Suter and Jeanfavre 2023). This vision i@&spto
create an inclusive, flexible, and sustainable remvnent that fosters social ties within the comryurithe
Circular Community Hub is a facilitator for collatation, social innovation, and well-being for the
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community of CU Areal. The principle of Regeneratiguides the community center’'s development,
repurposing an old storage building for new uses.

Lake water energy provides a sustainable optiortHermal networks or areas. This is done by caflgct
lake water a few metres above the lakebed usirigamer, an extremely large sieve. In the centrbeat
exchanger extracts heat from the lake water, wthieh serves as an energy source for a heat punegh&dt
pump increases the temperature to the required] iemgally between 40 and 65 °C. This means tlehdat
obtained can be used in the connected building®dtn heating and hot water preparation. In cohtias
many other energy sources, lake water not onlyrefiglvantages in heating mode, but can also befased
cooling in summer. Here, the lake water, whichriguad 4 °C cold all year round, is used directly f@mom
cooling through freecooling (ewz 2023). This pra@ddanother example of urban regeneration by ekpjoit
local (energy) resources.

To conclude, the CE principles in urban regenenadi@ consolidated below:

* Resource Efficiency and Reduction in Housing: Foousarea-efficient layouts and minimized
living space in the development of living unitsofgtimize resource use.

* Deceleration and Multi-Generational Living: Pronaoti of slow living concepts through multi-
generational housing arrangements, enhancing sagtdinability.

* Regeneration Through Nature-Based Solutions: |ategr of green features in residential areas and
parks to facilitate ecological regeneration, everpreviously contaminated sites.

» Material Loop Closure: Assessment and reuse oflimgjl materials and components from existing
structures to close material cycles and promoteurese circularity.

e Participatory Planning and Digital Integration: e3tgthening cooperation with stakeholders and
employing digital tools, like digital twins, for stainable urban development and participatory
energy management.

e Creating a Circular Community Hub: Transformatidntiee Dingerbau building into a hub for
community engagement, embodying circular principfesugh inclusive and flexible use spaces.

¢ Innovative Sustainable Energy Solutions: Adoptibrake water-based thermal networks for heating
and cooling, leveraging local natural resourcestmtainable energy in urban regeneration.

4.2 Methods and tools
The methods and tools that were explored in the sagly are:

e Scenario planning

e System Separation and design for adaptability
e Asset tracking

e Circular label strategy

* Food waste reduction

» Grey energy accounting

4.2.1 Scenario planning

In the case of Chance Uetikon, BIM could could kel@ted by decision makers from an early desigaseh

as well as during the operation. A digital twinan early design phase would allow for visualizatidrthe
project before the shovel hits the ground (Dye,302oreover, different scenarios (use cases) could
potentially be compared to identify the biggeststlole overlap. The bigger the over-lap is the Bdensive

the construction work will be for future alteratgonAdditionally, the digital twin could include sant
information for the maintenance of the building azah be used during the planning phase of future
conversions. To successfully plan different scarsastakeholder management is extremely importamg. T
real estate owner must be willing to invest upfrahiereas the architect and the BIM team must be @bl
think about different use types and create thedsggverlap of the different scenarios possible.
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4.2.2 System Separation and design for adaptability

According to Brand (1994) a building consists of gifferent building layers with different lifespargBrand
1994). Whereas the interior is considered to halifegpan of under 3 years, the structure of thiédimgs
lasts up to 300 years. System separation as wdleaibility lead to better chances in reusing aért
building layers. The Amt fir Grundstlicke und Gel#idés Kantons Bern (AGG) has created a guideline
regarding the abovementioned issues. The aim ofuigeline is to include the principles for sepamtas
well as flexibility in all new developments as wal renovation. In order to achieve a higher fldikyb it
defined the room height for new construction at Béters and the loading level of 3 kN (Amt fur
Grundstiicke und Gebaude des Kantons Bern, 2018).ndhming body ISO has created a document that
defines principles, requirements as well as guidamgarding de-sign for disassembly (ISO, 2020EhSu
documentation will already be relevant in an eddgign phase as it gives the planning team moteicsr
regarding how to include these topics in the plagmhase.

4.2.3 Asset tracking

Another important aspect of the circular conceptlaarea is to use assets more efficiently. Nofréan
the community centre is a school which is mainhsarvice during the day. As the Circular Com-munity
Hub offers workshops and events in the eveningirghiables, whiteboards, cutlery, and so forthlddae
borrowed from there. To ensure that the locatiots ¢gkee desired amount of assets at the right teme,
booking platform is relevant. However, the aimddriclude that service as seemlessly as possitiethie
flow of the client. Systems such as Allthings (2DaRow to integrate needs of users along theitausr
journey, including the asset tracking and the bogkif rooms as well as assets (Allthings Technel®dG,
2022).

4.2.4 Circular label strategy

Labels do help real estate owners in the commuoitatith their stakeholders. Moreover, there amoal
studies, that argue that tenants are willing to @gyemium for sustainable buildings (Devine & Yénd
2021). With the revision of their respective ciigietabels such as DGNB, SNBS, Minergie Eco witllirde
the topic of circular economy in their scheme. Belthe most important criteria (in German) from DB&BN
are mentioned which could positively impact theeasment (Deutsche Gesellschaft fir nachhaltigesmBau
DGNB e. V, 2023).

4.2.5 Food waste reduction

The Diingerbau will be the central meeting pointhef areal. As such, events will be hosted, and feitid
be offered. As a circular brownfield developmentother focus will lie on the reduction of food wast
Technologies such as Atrtificial Intelligence cariphi® identify the sort of food waste which is geated.
With it's plug and play solution, KITRO offers arvarview of the food waste generated over time. €hes
insights help to reduce the food waste over timadjysting the supply.

4.2.6 Grey energy accounting

For the lake water use concept, the primary fosusn identifying the grey energy associated with th
construction and operation of the lake water netwespecially when compared to traditional methidds
geothermal probes. This requires a thorogh caioulaand analysis of the grey energy, which includes
evaluating costs against those of geothermal prdbesh an analysis should be conducted througfea i
cycle assessment to accurately quantify grey eremndyCO2 emissions.

4.3 Measuring circularity

Circularity is the core principle of the Circulan@munity Hub. The Circular Community Hub must have
the ability to evolve with the needs of the stakébrs, both in the short and long term, while preisg
limited resources. Additionally, the implementedastgies aim for economic, social, and environmenta
efficiency.

Aspects such as the dimensioning of the system,atliéevable cooling and heating energy and the
associated CO2 balance over the entire life cymet@ be considered in order to create a solidsbfasi
decision-making. Another focus is on providing pseaalculations to determine the required dimerssiuf
the system and the achievable cooling and heatieggg. The determination and calculation of thetihga
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and cooling requirements can be carried out basdti@requirements outlined in chapter 4.2. Thipsh
evaluate the efficiency and performance of the lakter network in comparison to other technologies.
Com-prehensive monitoring could be implemented rduthe operation of the system. This involves the
continuous measurement of lake water and energgrggon and their utilisation. This enables a teak
assessment of performance and contributes to ttmisation of opera-tion. The collection, measurate
and evaluation of greenhouse gas emissions prdmideghts into the economic aspects and ecological
effects over the entire life cycle of the lake watetwork.

The circularity of the measure should result inadug creation. To forster this it must be visibtethaee
levels: at a social, economic, and environmentadlleAdditionally, for the value to be truly credtfor those
three levels, a stakeholder centric approach mestaken. The value must be created for and with the
stakeholders to be long-lasting (Tapaninaho & Hewk, 2022). Stakeholder centricity is at the heathe
Circular Community Hub, this is why the followingpies of value could be created.

4.3.1 Economic value

First, let's have a look at the most traditionalueacreation. Economic value creation can be olesefor
various stakeholders. The owners will get finangielurn on the buildings. Designers and planners,
consultants, manufactures and facility managememipanies will get paid for their mandates. Addiéibn
jobs could be created thanks to the Circular Conityddfub, such as kitchen chef or event managershier
scenario 2030, or care workers for scenario 204mch, the Circular Community Hub could represent a
local economic boost, which will make the localtauities and community more than happy.

The use of lake water is more economically and cerorally viable if enough buildings or a neighboood
can be connected. Thus, lake water utilisationgatsj often require local authority involvement ameate
an opportunity for citizens to actively participdte sustaina-ble developments. This raises awaseoks
environmental issues and the need for sustainablgipes. Although the initial investment may bghtr,
such projects can lead to cost savings in the tenm, especially if energy prices rise or environtaé
regulations are tightened (Impact Hub Lausanne302

Monitoring concepts are used to check the definger wequirements. With new software for technical
monitoring, digitalisation makes it possible to iopse the settings and functionality of the system
technology. With the help of monitoring, the fuwoctality of different trades and systems becomes
transparent. Potential for optimising the systeans loe discovered and compliance with user requin&ne
can be guaranteed. This ultimately leads to cardisfunctional quality assurance and energy eifficy
optimisation.

4.3.2 Social value

Then, social value creation might be the second miswle value creation of the Circular Communiityb
project. A real community could be rise from theearwhich favours social cohesion. Additionally,
community branding could contribute to the goodutation of the area. Cultural preservation of tietany

of the building but also of the new community’stbiy can also be considered as social value creatio
Finally, the flexible spaces of the Circular ComntyirHub could host educational workshop or health
promotion initiatives as described in the variocsmarios, which could contribute to the greaterdgoo

A plan for digital labs for research on buildingheology in schools could include various eleméntsilfil

the needs of schools, teachers, and students. tEgrate practical experience, a cooperation with th
German organisation "Junge Tlftler" could be prepodhus, the teaching model for digital labs incsds

in the field of building technology, in coop-eratiavith the organisation "Junge Tuftler", strivegtovide a
comprehensive educational experience.

4.3.3 Environmental value

Finally, the last value creation is about environtakvalue. The Circular Community Hub is designed
optimize the use of resources. Some materialsbeilteused, some reshaped and some even avoidéd than
to scenario planning. Waste will be reduced or usegotential raw material to other projects. Alkbge
efforts contribute to the long-term sustainablebility of the Circular Community Hub and to reduite
environmental impact.
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By using lake water as an energy source, the groget contribute to greater energy effi-ciency |a®
water can naturally store heat or cold. This leads more efficient use of energy compared to cotiweal
systems. The project can also help to reduce goesehgas emissions by reducing the need for fiasdd
for heating and cooling systems (ewz, 2023). If lengented responsibly, the project contributes ® th
protection of water resources by ensuring thatwaéer quality of the lake is not compromised anat th
sustainable extrac-tion rates are maintained. ptosotes technological innovation and contributeshe
further development of sustainable technologies.

4.4 Business model specifications

Through the specification of circularity of the fdifent measures towards CE, an added value is aeder
When planning the urban regeneration, it becamar ¢heat design thinking and system thinking apphnoac
can help to develop business models for the regéorrof urban sites.

Ideally, a thorough stakeholder analysis can helipentify the stakeholders that are needed fobtieness
model spcifications. Value will be created in tlo@momic, social, as well as environmental pillasoBomic
value will be created for different stakeholderstsas real estate owners, planning teams and opdmat
activating an unused building. Social value willezge by bringing together a community and offering
events. Moreover, the identity of this location danpreserved. By reusing building materials aratisb
assets on the areal, environmental benefits candated.

The implementation of circular principles also riegsl a shift in business models. The most prominent
business model are sharing platforms or products sexvice, where light is for example rented ndtef
buying the infrastructure for light. Additionallyeused or recycled products can be used as thenederials

for the Dungerbau. In order to ensure the flexipibf the building, however, the physical conneasio
between elements should gain special focus to emmountability.

5 DISCUSSION: DEVELOPMENT OF A CE MODEL FOR GREEN URB AN REGENATION
PROJECTS

Based on the case study a method was developed presented that is based on four pillars:
« Determination of CE concept and alocation in the@ar Economy in Real Estate (CERE) model
¢ Choice of a method and a tool for the chosen CER#emn
» Determination of data needed to measure the ciigylancluding stakeholders identifation

e Specification of business model by using Sustam&bisiness Model Innovation (SBMI) to specify
all input needed.

Determination of CE Choice of method and tool Dﬁéﬂgg‘g%ég&?ﬁ Specification of business
concept an allocation in for the allocated CERE circularity, including model by using SBMI to
the CERE model model stakeholders identification specify input

Fig. 2: CERE model for urban sites

5.1 CE concepts

Based on an analysis of existing CE models, a nedeintailored to the real estate lifecycle manageme
was proposed [4]. Here, the principle should becated in the CERE model.

Principle Description

Ressource Efficiency Reducing Entropy and Optingziperation

Regeneration Improving the state of human andegical systems through the use of renewable aatthe
resources

Reduce Restricting resource flows throughout tigecdycle of buildings (Share, Reuse, Repair)

Decelerate/slow Slowing down resource flows bynstying use and extending useful life

Closing Returning resources to the cycle at thecdrideir life

REAL CORP 2024:
KEEP ON PLANNING FOR THE REAL WORLD

£




Matthias Haase, Mihaela Meslec

Cooperation Fostering collaboration between suppgin actors
Digitalization Efficient handling and systematidlection of information and data over the entiffe kycle of
a building to increase transparency, traceability aptimization of processes
Table 2: Basis of CE principles in CERE model [4]

Regeneration is one of the CE principles and isdbamn improving the state of human and ecological
systems by using renewables and healthy resources.

5.2 Methods and tools

In practice, the circular economy encompasses adbrange of industries, from manufacturing and
construction to fashion and electronics. It invehadopting innovative technologies, material rdoggl
reverse logistics, and sustainable procurementtipescto close the loop on product lifecycles. Tstisp
involves choosing a method and a tool from realtedifecycle which you would apply for your ca3éis
step should be supported by giving the reasonthé&choice and specification of the informationdheeeuse
the tool and method. There are emerging tools aethods that can be explored. They differ in how to
quantify the circularity of a proposed measure.

5.3 Measuring circularity

Beyond waste reduction, the circular economy sé@kegenerate natural systems. This includes priogot
regenerative agriculture, reforestation, and soatde land use practices to restore ecosystems and
biodiversity. The urban developer should explairw hoe/she would measure the circularity of his/her
project. It starts with listing the data neededrteasure the circularity, which stakeholders araleédo
involve, and which values are created in the ptojec

Table 3 shows emerging tools for measuring ciraylalt will be interesting to explore further thelation

between measures on the existing building stockila@dnaterials, components, and buildings alreadysé

and new constructions and their impact on the éutifie period of the urban site. In this sense headan

development has two aspects to measure the citgularpre-use and post-use circularity. More wizrk
needed to develop these methods further.

Tool Developer Description/Focus
Circularity score (SC) RWTH Aachen University Meeesithe circularity of materials and products, &g on
their lifecycle and reuse potential.
Concular Circularity Performance IndexConcular Evaluates the circular performance of ding materials,
(CPX) emphasizing sustainable resource usage.
DGNB Circularity Index (DGNB CI) German Sustainalleilding Council | Assesses buildings for their circularity, includingaterial
(DGNB) recyclability and resource efficiency.
EPEA Circularity Passport Buildings Environmental Protection Certifies buildings on their circular design andnsmuction,
(CP) Encouragement Agency (EPEA) based on Cradle-to-Cradle principles.
IBO Disposal Indicator (El) Austrian Institute foHealthy and| Quantifies the environmental impact of building eratls at the
Ecological Building (IBO) end of life, promoting recycling.
Madaster Circularity Indicator (MCI) Madaster Tracthe circularity of building materials to improveaste
management and recycling strategies
Urban Mining Index (UMI) Bauhaus-Universitat Weimar Analyzes buildings as material reservoirs for fatuuse,
supporting the urban mining concept
Recycling Graph method Schwede, D. and Storl, L2 Provides a method to calculate the potenttal rhaterial
recycling in construction projects
Circularity Index BBSR Federal Institute for Resdmaron | Analyze the circularity of construction productstire German
Building, Urban Affairs and Spatidl OKOBAUDAT database (Drager et. Al. 2022)
Development DE

Table 3: Emerging tools for measuring circularity

5.4 Sustainable Business Model Innovation (SBMI)

The circular economy is gaining global momentumyasous organizations, governments, and businesses
actively pursuing circularity to tackle urgent enmwvimental challenges, lower carbon emissions, astbf
economic resilience in an increasingly resourcestamed world. The final step involves specifyiting
project’s business model. To achieve this, the SBRthework can be utilized, requiring specific itgu
These include defining the value creation processitifying stakeholders and their roles in thejgct and
outlining the market opportunities for the businesscept.

At the core of effective circular business innowatis design thinking, a methodology that emphasize
human needs, empathy, and collaboration. Designkitig encourages businesses to start with a deep
understanding of user needs and aspirations, rttharrelying solely on technical specificationsnwarket
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trends. This empathy-driven approach helps busesesientify opportunities to create products andices
that are not only sustainable but also valuabl¢h&r customers. Design Thinking is a human-cedtere
approach to problem-solving that emphasizes empathgtivity, and iteration. It involves understargithe
needs and desires of users, brainstorming solytipmmotyping ideas, and getting feedback from siser
(Schon 1997). Design thinking also promotes a bolative process, bringing together diverse stakiehs,
including designers, engineers, marketers, andooss, to co-create innovative solutions. This €fos
functional collaboration fosters a shared undediten of the problem and enables the development of
solutions that address both environmental and humads (Lawson 1997).

Once a sustainable business innovation has beatified and a CE concept has emerged, lean inrmvati
provides a framework for rapidly prototyping, testi and iterating on product or service ideas. Tthiative
approach helps businesses avoid costly mistakéiseinater stages of development and ensures that th
circular solutions meet the needs of both usergtaménvironment.

The Lean Innovation Model was developed in 201hlite aim to become a reference for a successful,
coherent, and integrated implementation of leamkthg in innovation and product development. It
considers, both the technical aspect that shoulbheidered in lean product development process,its
well as the ‘soft’ aspect which is indispensabledsuccessful implementation (LIM 2014).

6 CONCLUSION

This study contributes to the field by providingpeactical application of CE in urban regeneratitin.
innovatively combines CE principles with urban reglepment, showcasing how traditional "brownfield"
sites can be transformed into sustainable, vibcammunities. This approach represents a signifishift
from the linear economic model, offering a replieatmodel for sustainable urban development driven b
Nature-based solutions.

In view of the comprehensive analysis of sustama@oincepts at Uetikon Cantonal School, the introdoc

of a regeneration concepts, the lake water useepbrend the digital building technology concept are
pioneering measures. These initiatives not onljecefthe idea of a circular economy, but also mark
significant steps towards a future-orientated untegy@neration approach.

The integration of a CE models demonstrates a caunscise of resources and a clear positioning agtia
linear economy. The proposed method and tools migtaifer efficient planning options, but also eragise
the emotional value of sustainability for the idgnand history of the environment.

Nevertheless, our findings underline the effectessn of this CERE model of energy generation and
utilisation in the context of sustainability ane ttircular economy.

The implementation of a CE concepts often goes tbytechnological progress and creates efficient,
sustainable urban sites. The collaboration withkedtalders to actively participate in CE planning
management emphasises the importance of a hgllatining experience.

This study contributes to the field by providingpeactical application of CE in urban regeneratitin.
innovatively combines CE principles with urban neglepment, showcasing how traditional "brownfield"
sites can be transformed into sustainable, vibcammunities. This approach represents a signifisaiit
from the linear economic model, offering a replieamodel for sustainable urban development driven b
Nature-based solutions. This research stands otheirrealm of urban redevelopment by redefining the
transformation of traditional brownfield sites.elxtends beyond conventional approaches, exploravgln
possibilities for real estate products.
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