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Textile supply chain

*Allwood, J. M., Laursen, S. E., Rodríguez, C. M. de, & Bocken, N. M. P. (2006). Well dressed? The present and future sustainability of clothing and textiles in the United Kingdom. (Technical Report). Cambridge,  
UK: University of Cambridge ‐ Institute for Manufacturing. http://www.ifm.eng.cam.ac.uk/uploads/Resources/Other_Reports/UK_textiles.pd f. Accessed 4 May2017

Overview of textile supply chain*

http://www.ifm.eng.cam.ac.uk/uploads/Resources/Other_Reports/UK_textiles.pd


Traceability and its
purpose/drivers

Traceability is the ability to track a product batch and its history through the whole, or part, of  a  
production chain from harvest through transport, storage, processing, distribution and sales  
(hereafter called chain traceability) or internally in one of  the steps in the chain for example the  
production step (hereafter called internal traceability) *

*Moe, T. 1998. Perspectives on traceability in food manufacture. Trends in Food Science & Technology, Vol. 9, No. 1, pp. 211‐214.

“[…]the ability to trace the history, application or location of an  
entity by means of recorded identifications.” (ISO 8402:1994)



Traceability and its
purpose/drivers
• Counterfeit detection
• Inventory management
• Supply chain management
• Transparency
• Sustainability (accountability)
• Product security
• Product recall
• Servicing (eg. repairing)
•Disposal/recycling  
etc.
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Traceability and its
purpose/drivers

• Supply chain management
• Transparency
• Sustainability (accountability)
• Product security
• Product recall
• Servicing (eg. repairing)
•Disposal/recycling  
etc.

*https://www.rrepp.com.au/uploads/contentFiles/files/FashionReport_2017_13%20April_FINAL_low%20res.pdf

• Counterfeit detection
• Inventory management

Data related to 106 companies
fashion companies representing

330 brands*

http://www.rrepp.com.au/uploads/contentFiles/files/FashionReport_2017_13%20April_FINAL_low%20res.pdf


Key message:
• Thus traceability claims should be 

customized according to the 
defined purpose



Traceability Data Management

Ideal data management system

An ideal traceability system*
*Agrawal, T. K., Koehl, L., & Campagne, C. (2018). A secured tag for implementation of traceability in textile and clothing supply chain. The International Journal of  
Advanced Manufacturing Technology, 99(9-12), 2563-2577.
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Traceability Data Management

Kumar, V., Hallqvist, C., & Ekwall, D. (2017). Developing a framework for traceability implementation in the textile supply chain. Systems, 5(2), 33.

Distributed data  
management system
for network
traceability



Traceability Data Management

*Kumar, V., Hallqvist, C., & Ekwall, D. (2017). Developing a framework for traceability implementation in the textile supply chain. Systems, 5(2), 33.

Distributed data  management
system, an example



Traceability Data Management

*Kumar, V., Hallqvist, C., & Ekwall, D. (2017). Developing a framework for traceability implementation in the textile supply chain. Systems, 5(2), 33.

Distributed data  
management system

The use-case diagram for the traceability information*

Different 
data types

Different 
data access



Traceability Data Management

*Agrawal, T. K., Sharma, A., & Kumar, V. (2018). Blockchain‐Based Secured Traceability System for Textile and Clothing Supply Chain. In Artificial Intelligence for Fashion Industry in the Big  
Data Era (pp. 197‐208). Springer, Singapore.

Blockchain based data  
management

Blockchain modules*

Hash ?

Boras ‐> 41sd52f6df3e6f5e + Sweden ‐> asfsfbdfnsfn454df1vad



Key underlying Components of  
Traceability

*Gencod‐EAN France. (2001). Traceability in the Supply Chain: From Strategy to Practice. France. http://www.can‐trace.org/portals/0/docs/ean_france_traceability_1‐  
21.pdf. Accessed 5 January 2017

• Identify all data that would be required for
future from traceability context

• Record the identified traceability data
• Communicate the necessary traceability data

with supply chain partners (stakeholders) with
flow of products or services

• Manage long term links for exchange of   
request of  traceability data (preferred in an  
automated way)

Underlying components of traceability*



Key Underlying 
Components of  
Traceability

Components of  
Traceability 
System

• Identify all data that would be required
for future from traceability context

• Record the identified traceability data
• Communicate the necessary traceability

data with supply chain partners
(stakeholders) with flow of products or
services

• Manage long term links for exchange
of request of traceability data (preferred
in an automated way)

• Policy Claim which provides the
purpose of the traceability project

• Traceable Asset
• Entry/Exit Points and their conditions,

describing the condition/requirements
on the traceable asset

• Transformation rules, in conformance
with the policy statement

• Audit Agency, monitoring all rules and
conditions for meeting traceability



Key underlying Components of  
Traceability

3/3

Traceable Resource Unit (TRU): deciding granularity

Source: TraceFood (2008).



Key underlying Components of  
Traceability

Traceable Resource Unit (TRU): deciding granularity

Key message:
• Trade-off: Precision vs. Cost
• Traceability cost vs. Product 

pricing
• Problem-based TRU ”definition”
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Reference
Integrity

• One to one (e.g. personal 
number, License plate), 
one to many (e.g ISBN 
number, batch no.)

• You can tamper with the 
identifier or with TRU.



Traceability Data Mapping with product

Covert
‐ RFID
‐Magnetic Bar code

Overt
‐ Holograms

‐ QR codes



Traceability Data Mapping with product

Authenticity

No unauthorized reproduction  
Robustness

Easy manufacturing  
Reclaimable

Supply  
Chain

DigitalIdentity  
Easy readable 

Robustness
Textile integrability

Product  
traceability

Digital Identity  
Easy readable  
Robustness

Characteristics of   
ideal traceability tag



Traceability Data Mapping with product

Fiber-based  
traceability tag
through
forensics



Traceability Data Mapping with product

Yarn-based  
traceability tag

Xin, B., Hu, J., Baciu, G., & Yu, X. (2011). Development of  weave code technology for textile products. Fibres & Textiles in Eastern  
Europe, (2 (85)), 33-35.



Traceability Data Mapping with product

Yarn-based  
traceability tag

Kumar, V., Koehl, L., Zeng, X., & Ekwall, D. (2017). Coded yarn based tag for tracking textile supply chain. Journal of  manufacturing  
systems, 42, 124-139.



Traceability Data Mapping with product

Pattern encoded  
QR code

Agrawal, T. K. (2019). Contribution to development of a secured traceability system for textile and clothing supply chain (Doctoral dissertation, University of Borås).



Label-based
traceability

Product integrity and 
certification



What is a certification
system?

• Standard – definition of sustainable  
products and related practices

• Compliance verification through  
certification and monitoring process

 Certification systems also offer  
implementation support to actors  
along the supply chain through  
guidance, tools, training and funding

• Label (optional)

• Revision

Source: Steering Committee, 2012



Variety of sustainability
certifications

Source: Koszewska, 2015

Key message:
• Multiplicity of these ecolabel based

CoC is a concern.



Traceability based
certification
mechanism (1)

Source: Textile Exchange, 2012

• Raw Material Standard/Verification – the minimum certification which is needed  
to label products as sustainable, e.g. organic, but doesn’t guarantee that product  
sold is actually sustainable – liability risk for brand!

• Scope certificate shows that company is certified to produce to the given  
standards, but it is not enough to show that product is actually produced to that  
standard (as companies are usually dealing with both certified and non‐certified  
products)

• Transaction certificate is issued for both buyer and seller each time the certified
products are shipped, and allows to perform a mass balance test ‐ how much of
certified product is received and how much is shipped out



Traceability based 
certification 
mechanism (2)

• Scope Certificate and Transaction Certificate, when applied together,  
allow tracking certified products from the certified farm, through all  
steps of processing, and into the final product – protection from  
liability!

• When a transaction certificate is attached to all shipments that  
contain certified input, complete chain of custody is possible (e.g. OE  
certification)

oChain of custody allows establishing a traceability system

Source: Textile Exchange, 2012



Source: http://cottonupguide.org/sourcing-options/understanding-traceability/

Understanding 
traceability models

• Different sustainability certification systems use different traceability  
models:

‐ Identity preservation
‐ Bulk segregation
‐ Mass balance
‐ Certificate trading or ‘book and claim’ model

http://cottonupguide.org/sourcing-options/understanding-traceability/


Model 1: Identity Preservation Model 2: Bulk segregation

Model 3: Mass Balance Model 4: Certificate trading / Book and claim

Source: http://cottonupguide.org/sourcing-options/understanding-traceability/

http://cottonupguide.org/sourcing-options/understanding-traceability/


Certification characteristics/design - Key
questions

Certification
characteristics

Standard 
content/scope
of certification
requirements

Stringency of
certification

requirements

Verification and 
monitoring

services

Traceability
model

Approach to
development

Capacity‐
development

services

Aligned or not with stakeholder’s 
expectations?

What happens if requirements are not 
high enough or too high?

Credible or not?

How long is the verification/monitoring 
process and how often it occurs?

Identity preserved or mass balance?

Multi-stakeholder dialogue or limited to 
certain market actors?

Training, technical support, connection 
to funding opportunities available or  
not?



Thanks
Questions?
rudrajeet.pal@hb.se

mailto:rudrajeet.pal@hb.se
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