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1. Background1 

 
Improving transparency and traceability has become a priority for the garment and footwear industry 
in order to increase its ability to manage its value chains more effectively; identify, mitigate and 
address labour and human rights and sustainability impacts; combat counterfeits; and manage 
operational and reputational risks. 

Today, many companies have a limited view of the network of business partners within their value 
chain. Most can identify and track their immediate (tier 1) suppliers, but information is often lost about 
the suppliers of their suppliers – a UNECE study demonstrates that only around 34% of fashion 
companies implement tracking and tracing in their supply chain – and most of these reach Tier 1 only 
(UNECE study, 2019).  

Nonetheless, the implementation of traceability in supply chains is a complex issue because it requires 
the collaboration of all stakeholders and the deployment of shared, reliable technical solutions. The 
global fragmentation of production is a key feature of the fashion industry which is further 
complicated by the prevalence of subcontracting and informal work, especially in lower supplier tiers. 
As a result, it has been difficult to provide consumers with information about product provenance 

Advanced technologies (distributed ledgers such as blockchains, AI, machine learning, Internet of 
Things) can enable fashion industry actors to improve supply chain transparency across a variety of 
ecosystems by making available all information about product origin in a transparent and trustworthy 
manner by notably assigning a digital identity to the product. 

Cotton is a key fibre for the textile and garment industry because it is the world’s most widely used 
natural fibre, with an approximate yearly global production of 20 million metric tonnes (mt). It is a 
vital industry and a critical source of economic growth which contributes to the livelihoods of more 
than 350 million people, mainly smallholder farmers in developing countries. Nonetheless, cotton 
production coming from farmers without a sustainability program can have substantial environmental 

 
1 Source: Background note UNECE 2017 / Textile Exchange, 2025 Sustainable Cotton Challenge First Annual Report 2018 
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and social impacts which are increasingly interconnected and trickle down to negatively impact cotton 
producers. 

Cotton production represents 6 percent of global pesticide use and can be correlated with pervasive 
land degradation and important water consumption. One t-shirt requires around 2,700 liters of water 
so cotton-clothing production on a massive scale contributes to the depletion and pollution of local 
water sources. The overuse of petroleum-based fertilizers has a highly negative impact on Cotton 
farmers’ occupational health and safety as reflected in growing rates of chemical poisoning. In addition, 
the volatility of market prices and the uncertainty stemming from current purchasing practices have 
put cotton farmers into precarious situations which result in widespread poverty, child labour and 
excessive indebtedness. 

Many companies have already engaged with global cotton sustainability programmes and have 
started to shift from the use of conventionally grown to organically-farmed cotton or other well-
known sustainability programmes. In this context, and in connection with the UNECE project for 
advancing transparency and traceability of sustainable value chains in the garment and footwear 
sector, a first pilot will focus on a blockchain solution in cotton value chains.  

The pilot will be implemented in collaboration with experts from brands, manufacturers, raw material 
providers, standard-setting bodies and technology providers. It will cover all the production steps of 
the value chain along with relevant business data and sustainability data elements identified in a 
mapping conducted by UNECE and UN/CEFACT experts, and a selection of certificates linked to specific 
hotspots of the cotton value chain (i.e. certificate of origin, certificate of organic cotton, and the zero 
discharge and hazardous chemicals substances self-assessment tool), to ensure the traceability of a 
product type (i.e: a shirt/a suit, TBC) and assess the pilot’s scalability to other textile fibres. 

 
2. Contribution to the UNECE project 
 
This project directly contributes to UNECE project “Enhancing transparency and traceability of 
sustainable value chains in the garment and footwear industry” which is jointly implemented with ITC, 
in collaboration with the ILO, and is financially supported by the European Commission. In particular, 
this activity supports project Activity A2.1, “Pilot the use of the transparency and traceability policy 
framework, standard and guidelines for one country and 4 companies”.  

This pilot aims at providing the industry with a scalable proof-of-concept for traceability, transparency 
and due diligence using blockchain technology. The pilot will test the application  of the UN/CEFACT 
data model building upon existing standards for information exchange in the industry. The purpose is 
not to create a software or a commercial solution, but to provide an open-source solution available 
free of charge to all industry actors. 

 
The project will be led by UNECE and involving the following partners: 
 
 Hugo Boss Brand 
 Stella McCartney Brand 
 Vivienne Westwood Brand 
 Burberry Brand 
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 Weba Manufacturer (Spinning, Fibre Processing, 
Dyeing, Weaving, Assembling, Finishing)  

 Albini  Manufacturer (Spinning, Dyeing, Weaving) 
 Filmar Manufacturer (Farming, Spinning, Fibre 

processing) 
 Global Organic Textile Standards Certification body 
 OEKO-TEX Certification body 
 Zero Discharge of Hazardous Chemicals Self-assessment tool  

 
And in collaboration with the following entities: 
 
 Organic Cotton Accelerator  
 Textile Exchange 
 Cittadellarte Fashion B.E.S.T  
 The Italian Ministry of Economic Development  
 UNIDO (the Egyptian cotton project) 

 
3. Overall Objective 

 
OO: To enhance the traceability and due diligence in the cotton value chain through the 
implementation of blockchain technology, to support a circular economy approach   

 
4. Expected accomplishments  

 
EA1: Proof the possibility of increased connectivity and cost-efficiency based upon the use of 
blockchain technology and strengthened capacity to source more sustainably for retailers, brands and 
manufacturers along the cotton value chain 
 
EA2: Demonstrate the capacity of companies operating in the cotton value chain to take risk-informed 
decisions and use a set of internationally agreed traceability and sustainability standards 
 
5. Indicators of achievement 

 
IA2.1 A Proof-o- Concept (PoC) for a transparency and traceability blockchain-based system for 
sustainable cotton value chains, covering all the production steps from garment to final consumer 
with relevant business and sustainability data elements. in line with the OECD due diligence guidelines 
(for selected KPIs), is completed by the end of 2020; 
IA2.2 At least two project documents for undertaking additional PoCs in other plant-based, animal-
based, synthetic, man-made fibre, linen or leather supply chains are developed by the end of 2020; 
IA2.3 At least one technical solution to address the issue of accessing data on sustainability 
performance is identified as part of the PoC by the end of 2020, with the overall aim of significantly 
reducing the paperwork burden from a cost-effective and time-saving perspective for the project 
partners involved. 

 
IA1.1 At least 1 brand and 4 manufacturers/farmers participate in the pilot project and fully test the 
blockchain-based system developed by the project by the end of 2020; 
IA1.2 At least 30 stakeholders (including brands, manufacturers and farmers) are trained in the use of 
the blockchain system developed by the project by the end of 2020. 
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6. Activities 
 

A1.1 Definition of the value chain and data model: mapping of the value chain, parties involved, with 
identification of the sustainability hotspots, and B2B transactions to be covered from seeds to 
consumers, selection of the information entities/data/ KPIs/ relevant standards and certificates that 
will be uploaded and exchanged through the blockchain (e.g. certificate of origin, certificate of organic 
cotton); 
 
A1.2 Definition of the technology model and the traceability systems for the physical assets: including 
the definition of the digital twin to be used for the product/parts/components (e.g. DNA markers, 
HELIXA, RFIDs) and the necessary functions to be implemented; 
 
A1.3 Analysis of the legal aspects of the blockchain pilot implementation (e.g. GDPR); 
 
A1.4 Design of the IT data model, definition of data to be stored on- or/and off-chain, development 
of smart contracts, access concept to third party data bases (e.g. Oeko-Tex STeP), API and Web 
development including the Front-End and User-Interface development (mock-up) and the integration 
into supply chain partners existing websites (certificates and products); 
 
A1.5 Parallel testing of blockchain modules developed, integration test for partner certification and 
necessary KPI’s  stored on blockchain (off – and on-chain), supply chain testing from end to end (seed 
to product), going live with real data entry and  testing of the application in project pilot countries (e.g. 
Egypt for seeds (GMO free), farming and ginning, Italy and Switzerland and different countries in the 
value chain). Pilot feedback with an immediate error fixing for road blocking problems and an after 
pilot fine tuning of the blockchain concept and IT adaptation    
 
A1.6 Summarisation of pilot project results in a project pilot report/case study presenting results 
achieved, challenges and lessons learned and, by the end of 2020, the development of project 
documents for replicating the results in at least two additional fashion supply chains (for example, 
other plant-based, animal-based, synthetic, man-made fibers, leather). 
 
A2.1 Identification and mapping of key stakeholders and possible beneficiaries for the project pilot 
and coordination with identified stakeholders and beneficiaries; 
 
A2.2 Selection of brands, manufacturers and farms to participate in the pilot project and support to 
these companies throughout the implementation of the pilot project; 
 
A2.3 Development training materials targeting potential end-users, including for webinars and online 
tutorials; 
 
A2.4 Training of at least 30 experts (brands, manufacturers and farmers, standards/certification 
entities) including managers, technical staff and end users, on the key components of a blockchain 
system for traceability and due diligence in cotton value chains through a workshop (2-day workshop) 
and online tutorials/webinars; 
 
A2.4 Organization of a concluding conference (half-day) to present and disseminate the project pilot 
results (e.g. in connection with the OECD Due Diligence or Blockchain Forums). 
 
7. Implementation timeframe for the activities  
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8. Key events to present pilot progress in 2019-2020-2021 
 
 

 UN/CEFACT Forum, Multi-stakeholder Policy Dialogue 30-31 October 2019 (London) 
 OECD Due Diligence Forum 11-13 February 2020 (Paris) 
 2nd Multi-stakeholder Policy Dialogue: Accelerating action for Sustainable and Circular 

Value Chains in Garment & Footwear 27-28 April 2020 (virtual) 
 3rd Multi-stakeholder Policy Dialogue: Accelerating action for Sustainable and Circular 

Value Chains in Garment & Footwear 23-24 November 2020 (virtual) 
 OECD Due Diligence Forum 3-4 February 2021 (virtual) 
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9.  Pilot project governance structure  

 
 
10. Pilot implementation progress 2020 
 
Since the launch of the pilot in January 2020, the project team under the supervision of the UNECE 
secretariat has achieved substantial progress. The inputs collected from the group of experts have 
tremendously supported the pilot concept moving forward.  
 
Stock taking exercise: existing pilot projects (Jan-2020) 

 
In November and December 2019 and early January 2020, the secretariat invited several experts of 
the project group to present pilot projects already implemented using advanced technologies to foster 
traceability. Key takeaways were reflected in the further development to build on lessons learned and 
best practices and avoid duplication2. 
 
Outreach: Garment Tech Talk (Feb-2020) 
 
During the OECD Forum on Due Diligence in the Garment and Footwear Sector (Paris, February 2020), 
UNECE organized a Garment Tech Talk “Can blockchain advance traceability and due diligence in 
garment and footwear value chains?” with piloting partners the start-up Haelixa, the manufacturer 
Alba-Gruppe and the brand Hugo Boss. Actors along the value chain needs to have the same 
understanding of sustainability and a common framework for data and information exchange.  DNA 

 
2 UNIDO “Egyptian Cotton Project”; UNDP “Sustainable Cashmere Traceability”; Haelixa “Tracing Organic Cotton from Farm to 
Consumer”; Avery Dennison “Trace Blockchain for Apparel & Footwear Transparency &Traceability”; Italian Ministry of Economic 
Development/IBM “Blockchain for Made in Italy Traceability: Origin, Quality, Sustainability”. 

UNECE Secretariat

Coordinates the project pilot implementation, review 
progress and ensures consistency with overall UNECE 

project scope and activities

Pilot Project Partners

Provide in kind input for pilot project 
implementation (Hugo Boss, Weba, Filmar, 
Albini, OEKO-TEX, GOTS, ZDHC, Vivienne 

Westwood, Burberry, Stella Mccartney)

Pilot Project Team

Includes consultants that provide 
technical input and expertise for pilot 

implementation

Blockchain Technology 
Solution Provider 

TORs and Call for proposal to 
be launched
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physical markers not only prove the origin and authenticate products, but they also prevent false 
product claims and detect blending by ensuring the connection between the physical and the digital 
assets. Due diligence achieved by traceability and certification through digitization has proven to be a 
cost-effective and key competitive factor. The blockchain system can enable an immutable and 
secured exchange of information/documents between partners in mass markets and smart contracts 
can entail the appropriate supply chain visibility and automatize B2B information exchange. 
 
Scoping the pilot: questionnaire (Feb-2020) 
 
In February 2020, the project team put together a questionnaire which was discussed with the group 
in order to get experts’ views on the scope of the cotton blockchain pilot (Section 1) and on lessons 
learned from blockchain projects already implemented (Section 2). The purpose of the questionnaire 
was also to support the development of the business and technical requirements to be set out in the 
ToRs for procurement of the technology solution. 
 
The secretariat collected 16 questionnaires from key industry players and actors. The findings from 
the questionnaire were presented to the group at the end of February and highlights are featured in 
the Annexes. The review of the questionnaires supported the project team for the definition of the 
pilot’s scope, targets, stakeholders, organization and timeline. 
 
Pilot’s scope, targets and organization (Mar-2020) 
 
It has been agreed by the experts that the supply chain phases covered for the pilot are cotton field 
to brand/retailer and their key partners (farmers/cooperatives, suppliers, producers, brands/retailers, 
auditing and certification bodies). The consumer phase is likely to be simulated to keep the pilot’s 
complexity low. The key B2B transactions to be covered are auditing and sustainability/certification. 
In order to allow best possible uptake and implementation, the blockchain solution characteristics 
feature a hybrid solution, open-source that allows permissioned but does not exclude permissioned-
less for certain interoperability issues, which enable to define clearly who can see what, eventually 
going public at a later stage. The open-source approach for the blockchain is also a basic requirement 
to guarantee full transparency of the blockchain solution developed for the pilot.   
 
Targets 
 

1. End-to-end traceability in line with relevant norms and standards for sustainability; 
2. A scalable pilot that can be used in the whole textile sector and for any kind of sustainability 

claim; 
3. Multi – claim solution able to validate a wide range of sustainability claims (social, health, 

security, environment, animal welfare) for specific supply chain partners but also for the 
whole value chain; 

4. A stand-alone pilot, able to function independently and without a link to other projects or 
software; 

5. Technological effectiveness and reliability; 
6. Good understanding of the modelling required to build a blockchain application; 
7. Good understanding of on-the-ground operating environments and constraints; 
8. Data collection points within the supply-chain are clearly identified; 
9. Testing of scenarios and hypotheses during the roll out; 

The project team together with partners will define measurable / quantitative KPIs. 
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Stakeholders and organization  
 
The secretariat coordinates and facilitates three layers of work as follows: 

1. Strategical: Project Team & Experts Sub-Group 4  
2. Services: technology solution provider, certifications, legal, technical, product tracking, 

auditing, education, training.  
3. Operational: piloting partners 

 
Highlights from experts3 
 

1. Focus on traceability and the granularity of traceability  
2. Flexible certification uploading e.g. audit, certificate, questionnaire 
3. Separate sustainability layers: production versus processing  
4. Distinct layers: traceability layer versus certification layer  
5. Product’s characteristics definition for fiber integrity and traceability e.g. a yarn, finished 

fabric, garment item  
6. Solution access designed by the technology solution provider based on pre-defined 

performance parameters.  
7. Scalable and flexible solution (i.e. mass markets)  

 
ToRs for procurement (Mar-2020) 
 
In March, the project team under the supervision of the secretariat, has put together the draft TORs 
for the procurement of the technology solution along with the evaluation matrix of criteria. The ToRs 
is currently being reviewed by UNECE/UNOG procurement department. The TORs describe the 
assignment description, the timeline, the business and technical requirements for this pilot and list of 
deliverables. The solution is requested to be open-source (although in the initial phase it will be a 
permissioned blockchain) for use after the Proof-of-Concept, hence it should also be scalable and 
extendable right after to support business purposes. The request for quotations is to be published 
online in May 2020.  The secretariat will inform the experts on the publication of the request for 
quotations. 
 
Alignment of piloting partners 
 
In March, the secretariat organized an alignment meeting with the partners involved to present the 
business process analysis methodology required to capture key data elements for traceability and a 
detailed supply chain analysis for individual product types in the cotton value chain. The inputs 
collected from the partners, from April to early May, over the business process descriptions will 
support the project team to understand how the supply chain works to structure the value chain and 
data model, and to identify the data entities to be entered in the blockchain system.  The pilot team 
will look at the linkage between products and sustainability criteria.  
 
User stories (Apr-Sept 2020)  
 
The purpose of the user stories is to identify the information (data, documents, certificates) which 
needs to be collected to enable transparency and traceability in a blockchain system, considering also 
the sustainability certificates and auditing reports, whose purpose is to achieve due diligence in the 

 
3 Kindly refer to the minutes of the monthly calls for further information 
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value chain. This exercise was grounded upon the business process analysis of the cotton value chain 
undertaken in parallel (see the Explanatory note for Business Process Analysis for the value chain and 
data model for traceability of information exchange). The 72 user stories have been defined by the 
partners involved throughout the value chain from cotton cultivation to retailing against their core 
business and priorities, with the support of the pilot team during bilateral meetings. The user stories 
are critical for the technology solution provider as they facilitate the definition of the solution 
requirements in order to meet the needs and expectations of the industry. The secretariat developed 
a compilation of the user stories which was shared with the subgroup of experts and available on the 
CUE space to get a more concrete vision of the needs and goals identified by the industry.  
 
The pilot’s team identified a preliminary list of minimum sustainability claims out of the user stories 
identified to create transparency. The purpose is identifying priority claims for this proof-of-concept, 
and capturing the information which contributes to achieving due diligence goals and is exchanged 
throughout the value chain on a B2B level and which will be integrated into the blockchain system.  
The secretariat, the pilot’s team and partners aligned on the following claims to be tested under this 
first pilot:  
 Origin 
 Fibre content (e.g. organic, recycled cotton) 
 Chemicals use 
 Product quality/safety 
 Social and environmental aspects (OECD due diligence requirements4) 

 
The pilot’s “red thread”: the story running behind the pilot (Sept-2020) 
The pilot’s red thread is a document shared with the subgroup of experts which aims at  

i) Describing the story running behind the pilot with the value chain actors involved, their 
roles and activity in the cotton value chain; 

ii) Integrating the user stories developed with the partners; 
iii) Identifying the information (e.g. documents, certificates) which need to be exchanged and 

registered in the blockchain system to enable transparency and traceability; 
iv) Supporting communication purposes at a later stage. 

 
Solution procurement (Sept-2020) 
 
Following the publication of the request for quotations on the United Nations Global Marketplace on 
the 01/07/2020, seven bids were received and evaluated over two phase (i) technical evaluation 
(United Nations staff, UN/CEFACT project experts) (ii) commercial evaluation (United Nations Office 
in Geneva procurement department and UNECE) to assess the best proposal and lowest financial offer. 
The technical evaluation assessed bidders’ alignment against nine criteria (years of experience; English 
proficiency; international projects’ experience, distributed ledger technologies’ experience, pilot 
supporting capacity; IT architecture and infrastructure; mass balance and book & claim systems 
availability). The selected vendor, SUPSI (University of Applied Sciences and Arts of Italian Switzerland) 
passed all the technical criteria.  
 
 
 
Legal aspects  
 

 
4 OECD (2018), OECD Due Diligence Guidance for Responsible Supply Chains in the Garment and Footwear Sector, OECD 
Publishing, Paris. http://dx.doi.org/10.1787/9789264290587-en 
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The pilot team started to identify the main legal aspects stemming from the development of the 
blockchain solution. These aspects range from governing law and jurisdiction, governance framework 
(e.g. participants’ rights and obligations, access, decentralized control, decision, transactions’ 
verification, exit and data, smart contracts to ensure data reliability), intellectual property rights, open 
source software, liability, data protection and data privacy (e.g. personal data in an off-chain database, 
EU GDPR; consumer data; “privacy by design”). To avoid legal uncertainty, a “common law” shall be 
designed by a legal expert in line with the parties involved. All these aspects will be strongly considered 
and addressed in due time for each activity related to the solution’s development. 
 
Solution Development Phase (Oct-Nov 2020) 
 
Workshop  
 
The pilot team has finalized the solution’s requirements and the solution provider has started to 
develop the infrastructure of the blockchain system, which is to take place from October to December 
2020. The kick-off workshop blockchain solution “concept alignment” was held on the 15.10.2020 with 
the partners.  
The purpose was to initiate the solution’s development phase by 

- allowing the technology provider to better understand the business requirements 
- allowing the pilot team to get an overview of the blockchain platform 
- finalizing the user stories against the sustainability claims for further implementation 

 
Bilateral meetings 
 
The pilot team undertook a round of bilateral meetings with the partners involved in order to support 
them to capture the data which will be integrated in the blockchain system (EPCIS model). The 
information collected will enable traceability by tracking and tracing upstream and downstream the 
value chain, the business processes for selected products, against five sustainability claims (origin, 
fibre content e.g. organic, chemicals use, product quality, social and environmental aspects against 
OECD Due Diligence requirements).  
The information to collect is distributed across the 5Ws for traceability WHO, WHAT, WHERE, WHY, 
WHEN and HOW (see in the Guidelines of the Policy Recommendation Enhancing Transparency and 
Traceability for Sustainable Value Chains in the Garment and Footwear industry under public review5). 
The testing of the solution with the users will start from December 2020 onwards. 
 
Methodology to build claims 
 
The pilot team developed a tool for the partners to build claims. It comprises the main components 
of a sustainability claim (objective, requirements, traceable asset, proposed claim and verification 
criteria), minimum criteria to be met by the claims, key questions to consider in order to develop the 
claims and samples of claims. This work has been developed considering widely existing research and 
literature on the topic of product claim. The methodology is aligned with the Guidelines of the Policy 
Recommendation Enhancing Transparency and Traceability for Sustainable Value Chains in the 
Garment and Footwear industry (see footnote below). 
 
Contacts: 
 

 
For any additional information, please contact Maria Teresa Pisani, Economic Cooperation 
and Trade Division, UNECE at maria-teresa.pisani@un.org ; olivia.chassot@un.org  

 
5https://uncefact.unece.org/display/uncefactpublicreview/Public+review%3A+Enhancing+transparency+and+traceability+for+su
stainable+garment+and+footwear+-+Policy+Recommendation  
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11. Annex 
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