
Tailoring Tomorrow:
Digital Twins for Circularity

1

TRACE - Workshop 4Caroline Bieser
Louisa Brügmann October 30, 2024

How can Digital Twins support circular business models
and practices within the fashion industry?
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THREE KEY FINDINGS
DIGITAL TWINS (DTS) FOR CIRCULARITY IN FASHION

Digital  Twin conceptualization for fashion
Need for broadening the tradit ional  DT definit ion for fashion
Proposing of mult i-perspective of DT concept 
DTs for internal  use,  DPP and future use cases

Support of circularity along the l ifecycle of a garment
DTs offer various opportunit ies to support circular business models and practices 
However we observe that circular practices are often added to l inear core business
models ,  leading to the question of what the true inf luence on circularty is
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Policy recommendation Digital  Product Passport (DPP):
Dynamic DPP on item level  is required to support r-strategies for circular ity most effectively
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THREE KEY FINDINGS
DIGITAL TWINS (DTS) FOR CIRCULARITY IN FASHION

DT conceptualization for fashion :
Need for broadening the tradit ional  DT definit ion for fashion
Proposing of mult i-perspective of DT concept 
DTs for internal  use,  DPP and future use cases

Figure 1: Illustration of DT and physical garment – Information Flow Present and Future
(own illustration based on Jones et al. (2020))
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THREE KEY FINDINGS
DIGITAL TWINS (DTS) FOR CIRCULARITY IN FASHION

Support of circularity along the l ifecycle of a garment
DTs offer various opportunit ies to support circular business models and practices 
However we observe that circular practices are often added to l inear core business
models ,  leading to the question of what the true inf luence on circular ity is

Figure 2: Circular Practices and DTs along the Lifecycle (own illustration based on Payne, A. (2015) and Mügge et al. (2024))
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THREE KEY FINDINGS
DIGITAL TWINS (DTS) FOR CIRCULARITY IN FASHION

Policy recommendation Digital  Product Passport (DPP):
Dynamic DPP on item level  is required to support r-strategies for circular ity most effectively



What implications does the passing of the ESPR and the introduction of an EU-wide
DPP have for your business?

How do you evaluate the potential of DTs and the DPP to support your CE efforts?

Does your brand want to learn more about the post-sale phase of your garments?

How can you leverage the DPP as an additional customer touchpoint to increase
trust and loyalty?

Should your brand make DPP data accessible to support resale platforms and digital
wardrobe apps?

Are you employing selected r-strategies or are you on your way towards a fully
circular business model?
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CONSIDERATIONS
DIGITAL TWINS (DTS) FOR CIRCULARITY IN FASHION
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In case you have any questions you can reach out to us here:
 

Louisa Brügmann – louisa.bruegmann@gmail.com
Caroline Bieser – caroline.bieser@t-online.de 



2

REFERENCES
Donmezer ,  S . ,  Demircioglu ,  P . ,  Bogrekci ,  I . ,  Bas,  G. ,  & Durakbasa,  M.  N.  (2023).  Revolutionizing the
Garment Industry 5.0:  Embracing Closed-Loop Design,  E-Libraries ,  and Digital  Twins.  Sustainabi l ity ,
15(22) ,  Art icle 22.  https://doi .org/10.3390/su152215839

Geissdoerfer ,  M. ,  Pieroni ,  M.  P .  P . ,  Pigosso,  D.  C.  A. ,  & Soufani ,  K .  (2020).  Circular business models :  A
review. Journal  of Cleaner Production,  277,  123741 .  https://doi .org/10.1016/j . jc lepro.2020.123741

Jansen,  M. ,  Meisen,  T . ,  P lociennik ,  C. ,  Berg,  H. ,  Pomp, A. ,  & Windholz ,  W. (2023).  Stop Guessing in the
Dark:  Identif ied Requirements for Digital  Product Passport Systems. Systems, 1 1(3) ,  123.  https://
doi .org/10.3390/systems11030123

Jensen,  S .  F . ,  Kr istensen,  J .  H. ,  Adamsen,  S . ,  Christensen,  A. ,  & Waehrens,  B .  V.  (2023).  Digital  product
passports for a circular economy: Data needs for product l i fe cycle decision-making.  Sustainable
Production and Consumption,  37,  242–255. https://doi .org/10.1016/j .spc.2023.02.021

Jones,  D. ,  Snider ,  C. ,  Nassehi ,  A. ,  Yon,  J . ,  & Hicks,  B .  (2020).  Characterising the Digital  Twin:  A
systematic l iterature review. CIRP Journal  of Manufacturing Science and Technology,  29,  36–52.
https://doi .org/10.1016/j .cirpj .2020.02.002 

Kuzmichev,  V. ,  & Yan,  J .  (2022).  The Appl ication of Digital  Twins in the Field of Fashion.  In Z .  Lv & E.
Fersman (Eds.) ,  Digital  Twins:  Basics and Appl ications (pp.  45–57).  Springer International  Publ ishing.
https://doi .org/10.1007/978-3-031-11401-4_6

https://doi.org/10.3390/su152215839
https://doi.org/10.1016/j.jclepro.2020.123741
https://doi.org/10.3390/systems11030123
https://doi.org/10.3390/systems11030123
https://doi.org/10.1016/j.spc.2023.02.021
https://doi.org/10.1016/j.cirpj.2020.02.002
https://doi.org/10.1007/978-3-031-11401-4_6


2

REFERENCES
Mügge,  J . ,  Seegrün,  A. ,  Hoyer ,  T .-K. ,  Riedelsheimer,  T . ,  & Lindow, K.  (2024).  Digital  Twins within the Circular
Economy: Literature Review and Concept Presentation.  Sustainabi l ity ,  16(7) ,  Art icle 7 .  https://
doi .org/10.3390/su16072748

Payne,  A.  (2011) .  The l i fe-cycle of the fashion garment and the role of Austral ian mass market designers.
International  Journal  of Environmental ,  Cultural ,  Economic and Social  Sustainabi l ity ,  7(3) ,  Art icle 3.  https://
doi .org/10.18848/1832-2077/CGP/v07i03/54938

Psarommatis ,  F . ,  & May,  G.  (2024).  Digital  Product Passport :  A Pathway to Circular ity and Sustainabi l ity in
Modern Manufacturing.  Sustainabi l ity ,  16(1) ,  Art icle 1 .  https://doi .org/10.3390/su16010396

Reike,  D. ,  Vermeulen,  W. J .  V. ,  & Witjes ,  S .  (2018) .  The circular economy: New or Refurbished as CE 3.0? —
Exploring Controversies in the Conceptual ization of the Circular Economy through a Focus on History and
Resource Value Retention Options.  Resources,  Conservation and Recycl ing,  135,  246–264. https://
doi .org/10.1016/j . resconrec.2017.08.027

Stacchio,  L . ,  Per l ino,  M. ,  Vagnoni ,  U. ,  Sasso,  F . ,  Scorol l i ,  C. ,  & Marf ia ,  G.  (2022).  Who wi l l  Trust my Digital  Twin?
Maybe a Clerk in a Brick and Mortar Fashion Shop. 2022 IEEE Conference on Virtual  Real ity and 3D User
Interfaces Abstracts and Workshops (VRW),  814–815.  https://doi .org/10.1 109/VRW55335.2022.00258

Wagner ,  R . ,  & Kabalska,  A.  (2023).  Sustainable value in the fashion industry:  A case study of value
construction/destruction using digital  twins.  Sustainable Development,  31(3) ,  1652–1667.  https://
doi .org/10.1002/sd.2474  

https://doi.org/10.3390/su16072748
https://doi.org/10.3390/su16072748
https://doi.org/10.18848/1832-2077/CGP/v07i03/54938
https://doi.org/10.18848/1832-2077/CGP/v07i03/54938
https://doi.org/10.3390/su16010396
https://doi.org/10.1016/j.resconrec.2017.08.027
https://doi.org/10.1016/j.resconrec.2017.08.027
https://doi.org/10.1109/VRW55335.2022.00258
https://doi.org/10.1002/sd.2474
https://doi.org/10.1002/sd.2474

